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N extreme case, in some ways, of "careless blasting

"
oc-

curred in New York last week, which failed of causing a
serious loss of life and property by what we conceive to

be a very narrow margin. Ou Third Avenue, between Thirty-

eighth and Thirty-ninth Streets, an excavation is making for a

building which is to occupy two lots, and the ingenious con

tractor, who probably never conceived that there could be such
a thing as the vibratory transmission of force, thought it would
save time and trouble if he should blow off with one blast that

portion of the ledge of rock he was at work on, which extended
across the front of both lots, and under the adjacent buildings.
The ledge, which was about four feet below the level of the

street, was drilled in seven places, and four of the shots which
were to be fired at the same time by electricity were placed in

six-foot holes, and we suppose that it was the firing of this

quadruple shot which threw ten feet into the air a large mass
of stone which landed in the street, demolishing in its fall the

portable engine which operated the steam drills. The state-

ment is made that the blast tore off a piece of the ledge eight
feet deep, and extending across the front of both lots. If this

is so, the blast would be a large one even for the open workings
of a quarry, while for a situation in the midst of a crowded city
it was criminal to the highest degree, and if, as the neighbors

say, there is no department of the city that will acknowledge it can

control the size or character of blasts, we feel that there is room
for one more law at least on the overloaded statute books. The
fact that the contractor was intelligent enough to take unusual

precautions, warning the officials of the Elevated Railroad, sta-

tioning flagmen more than a block away on either hand, and

heavily timbering over the blast, simply emphasizes the need
there is that blasting should be done only by competent per-
sons. Surely, if it is necessary to take out a license to "

keep and
sell gunpowder," it would not be unreasonable to allow none
but licensed experts to explode it. It might be too much to

require every blast to be prepared and fired by a mining engi-

neer, but it would be eminently proper to pass and enforce a

law that every charge having an explosive power above a fixed

limit should be fired only under the supervision of such an ex-

pert. The temptation undoubtedly is for city contractors,

who may have gained their knowledge of explosives on large

engineering works where some of the nitro-compounds were

used, to use the same substances for city work, and we do not be-

lieve that it is yet safe to place these compounds in the hands of

rule-o'-thumb workmen. We think it extremely likely, too. that

much of the blasting within city limits could be done with the

new zinc or the older lime cartridges, both of which are used suc-

cessfully in coal mines, and of which we have given descriptions.

TITHE Massachusetts Legislature has just failed to pass a bill

X ' become a law on its acceptance by the Boston City
Council establishing the office of fire-marshal for that city.

The marshal was to be appointed by the Governor for the term
of three years, while his salary of three thousand dollars was to

be paid by Suffolk County, that is, mainly by Boston, provided

that it and the working expenses of his office should not exceed
one-fourth of the tax paid into the city treasury by the insur-
ance companies who write risks on Boston buildings. Besides

investigating the cause of every fire and reporting thereon to
the fire-commissioners, it was to be his duty in cases where incen-
diarism was suspected, to follow up the clues and collect the evi-
dence for submission to the district attorney. It seems very
proper that a marshal's salary should be paid indirectly by the
underwriters, since it is for their distinct benefit that some public
official should be charged with the investigation of incendiary
fires and the prosecution of the offenders, a task which is now
left to the care of chance or the implacability of private re-

venge. We do not believe, however, that the fire-loss, so far as it

is caused by incendiarism, would have been greatly checked by
the marshal's efforts, for the reason that we believe that there
are comparatively few incendiary fires, even fewer than the care-
ful Chronicle catalogues in its tables. We find it stated in these
tables that 1,731, or less than thirteen per cent of the 14,197
fires which occurred in the United States during 1885, had an
incendiary origin we trust that the Chronicle can support
its statements by producing proof of the conviction of at least
one thousand incendiaries. A separate table which shows the
ratio of incendiary fires to the total number, makes the percent-
age for 1885 twenty-six, or double that which we deduce from
the large table. Why there should be such a discrepancy we
do not understand, and, though it discredits the accuracy of the
one and the other, and perhaps emphasizes the difficulty of

determining what are incendiary fires, we can secure another
factor in the problem from this second table, and that is that
in the most thickly-settled States the ratio of incendiary fires

to the total number of fires is much less than in States where
the population is more scattered and social obligations less

observed ; for instance, we find that in Kentucky this ratio
was sixty-sir while in Massachusetts it was only twenty-two ;

in Texas it was fifty, in New York twenty-four. This makes
it a fair inference that a relatively small number of iucendiary
fires occur in communities that are likely to maintain fire-

marshals, and though the suppression of incendiarism might
have formed an important part of the new marshal's work, we
do not think his researches would have thrown much light on the
real origin of fires until he had discovered how to endow careless

employes with moral courage enough to confess just what act of
theirs had brought about the loss of their employer's property.

N a paper read before La Societe de Statistique de Paris in

March last, Doctor Choquet discussed the ordinances which
at present regulate the construction of theatres and places

of amusement, and define the precautionary measures which
must be observed during the performances. Much of what he

says is of local interest only, so that it is not worth while to fol-

low his entire argument, but he makes several excellent sugges-
tions, which can be adopted as well in this country as in France.

Premising with the statement that since 1751 there are records
of the burning of seven hundred and twenty-seven theatres, and

that, while in the first decade of this period only four were

burned, the number of places of amusement burned during the

first half of the present decade had risen to one hundred and

seventy-four, he makes a good point against the alarmists by
reminding them that not only the number of theatres increases

from year to year, but also the number of performances given
in each, so that the ratio of fires to the number of perform-
ances the commonest cause of disaster probably does not in-

crease. To the same consolatory conclusion we can come by
considering the number of persons destroyed by theatre fires.

It is rather appalling to learn that since 1751 six thousand
seven hundred and fifty-three lives have been lost at the burn-

ings of theatres, but a little computation will show that the loss

has been infinitesimal in comparison with the opportunities.
For instance, there are in France three hundred and sixty-three

places of amusement, and if we assume that the total number
of such places in the world is only five times as great, that at

each theatre are given only two hundred performances each

year, and that the average attendance at each performance is

only two hundred, we discover that the number of spectators
who risked their lives by going to a theatre during the last

decade exceeds the respectable figure of seven hundred and

twenty-two millions. Then assuming that the loss of life might
have been as great as it was in the decade 1841-50, when it

was greatest, and two thousand one hundred and forty-four

I
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persons fell victims to theatre fires, we discover that a similar

loss would represent less than twenty-nine ten-thousanths of

one per cent of the total number of spectators. As the factors

we have used in this calculation are probably below the mark,

we feel confident that in comparison with the fatalities which

might overtake the same number of ordinary passers through
the streets of the world it is rather safer for an individual to

spend a couple of hours in a properly built and carefully con-

ducted theatre, than to pass them in wandering about the

streets. It would be a curious inquiry which we commend
alike to the attention of clergymen and theatre-managers, whose

views of propriety are oftentimes so at variance to discover

how many churches had been burned throughout the world

since 1751, and how many lives had been sacrificed to religious

zeal or its simulation.

DOCTOR
CHOQUET approves of most of the regulations now

in force regulations the virtue of which is also acknowl-

edged in this country, and their observance insisted on.

But he finds some of them open to improvement : for instance,

he suggests that all windows in the dressing-rooms, and other

dependencies of the stage, should be glazed with sheets of mica

set in wire frames, instead of the usual glass in wooden sashes,

arguing that in case of fire they will not burst as soon as heat

touches them, and so admit fresh air to quicken the combus-

tion. The lantern or ventilator now usually built over the stage
to act as an escape for smoke in case of fire should be left un-

glazed, or glazed with glass, which would give way at the first

touch of flame. He also recommends that, for the same reason,
mica should be used for the sides of the oil lamps, which must
be lighted, in addition to gas and electric lamps, during a per-

formance, in all passages and stairways ; and as all the air suit-

able for combustion would be consumed by the conflagration, it

is necessary, if these oil lamps are to burn steadily or at all in

the hour of peril, that they should each be provided with a spe-
cial fresh-air supply. As to fire-curtains, he believes that the

ordinary drop-curtain should be essentially a fire-curtain, say,
of wire-cloth embedded in fibre, upon which the usual decora-

tion could be painted, and besides this there should be in front

of it a regular fire-curtain made, not of wire-netting, as usual,
but of laminae of corrugated iron, which would wholly prevent
the egress into the auditorium of smoke and gases generated on
the stage. Each of these curtains should be held up by ropes
which, being burned or cut by some employ^, would allow the

curtains to drop automatically ; but to make sure that a fire oc-

curring on any part of the stage should lower the curtain, these

ropes should be led to every part of the stage a difficult thing
to arrange. But as this is at best but a blundering device, he

urges that in addition to this quasi-automatic arrangement, the

management of the curtains should be under the control of
some one in a well-protected and isolated position. In short,
he attaches more importance to the care, prudence, and intelli-

gent activity of the theatre hands than to any automatic con-

trivances, and, indeed, specially states that automatic-sprinklers,
good as they are, are only suited to small theatres which can-
not maintain a properly-organized fire-watch. As to who would
make the most serviceable members of this corps, he makes the
excellent suggestion that past members of the corps of sapeurs-
pompiers would be of the utmost value as stage-hands, scene-

shifters, and so on, because of their experience in handling fires.

This idea seems so sensible that we recommend to municipalities
which retire firemen and police-officers who have reached a cer-
tain age, in spite of their being still capable of active work, that

they should arrange with the theatre-managers of their respec-
tive towns to take on as stage-hands and ushers these discharged
veterans whose pensions are quite inadequate to their support.

DR.
C. S. W. COBBOLD, the resident physician of the Earls-

wood lunatic asylum in England, recently published, in col-
laboration with Messrs. Berry and Burmeister, architects,

of London, some plans for a model asylum. A correspondent of
the British Architect criticised the plans, and Dr. Cobbold re-

plied, giving incidentally some suggestions in regard to the

planning of hospitals of this kind which seem to us of great
importance. The British Architect's critic having pointed out
that no rooms were set apart for the reception of patients, Dr.
Cobbold answered that his scheme provided for a single ward
for each sex, to be assigned to "recent and convalescent"
cases. In his practice he had observed that convalescent pa-
tients exercise a most soothing and cheering influence on those

newly admitted ; the latter, deriving from the appearance of

the others hopeful inferences as to their own recovery, while

the mingling of the happy and contented convalescents among
the new patients helps to make the latter feel themselves

quickly at home. In his opinion it is of the greatest import-
ance to make the insane feel that they are not prisoners, but

patients, who have come to the asylum for medical treatment,
and it is often useful, for this reason, to take new cases to the

sick-wards, where they find their mental disease placed on the

same footing as the physical diseases of those about them. In

regard to the dormitories for the acute cases, Dr. Cobbold re-

marks that the plan now most approved is to place such pa-
tients in " observation

"
dormitories, consisting of a large room

for the quieter patients, and small rooms for the others, separ-
ated by doors with the upper panels either open or glazed with

very thick plate glass, so that the attendant, as he walks up
and down the ward, can observe the patients in the small rooms
without disturbing them by opening the doors.

HE attendants' rooms in Dr. Cobbold's plan are so placed
that the only access to them is through the ward, this ar-

rangement being adopted to allow the occasional supervis-
ion of the ward by the attendant at night, if any disturbance
should occur, or if a patient should have occasion to call him ;

as well as to secure a certain supervision of the attendant him-
self by the inmates of the ward. The day-rooms, in this plan,
are purposely made large, so that a considerable number of

patients can assemble in them, not only for economy of attend-

ance, but because the association of so many patients is rather

beneficial than otherwise to them. In regard to the barring
of the windows, which the British Architect's critic rather sen-

timentally thinks "ought surely not to be necessary in modern

asylums," the Doctor says that "
it is necessary even in mod-

ern asylums to provide windows of such a kind that the pa-
tients cannot get out of them, either by accident or design."
The first duty of an asylum superintendent is, he thinks, to pre-
vent the escape of patients who are dangerous to themselves or

others, and to effect this the windows must be secured, although
it should be done in such a way as to make the building look
as little prison-like as possible.

O^OME cities which have for the past few years been follow-

L^ ing the fashion set by New York in the erection of large
and small apartment-houses are beginning to regret the

sudden craze for living in flats, as the taste for this style of

dwelling seems to be waning. Among the Eastern cities, New
York stands almost alone in its continued liking for this decid-

edly French way of living, and the demand for flats there, ap-

pears to be permanent. Capital invested in apartment-houses
yields a good return, and there is no trouble in finding tenants.

The length of time required to reach those outlying places
which afford comfortable houses at anything approaching mod-
erate cost tends to make the New York business man cling to

his flat. For those whose income falls within, say $5,000,
this modern substitute for a home fills a want that nothing
else could fill. The elevated railroads afford quick transporta-
tion between bed-rooms and business, and the average New
Yorker is so wedded to his suite of five or eight rooms that he
does not realize the existence of any more complete and satis-

factory way of living. Just across the bridge, in Brooklyn,
however, there is quite a different state of affairs. A craze for

apartment-houses sprang up in Brooklyn three or four years
ago, and buildings of that class went up in all sections of the

city. A reaction has set in now, and flats are not nearly so

popular as they were a year or two ago. In many cases it is

impossible to find tenants, and real estate owners who remod-
elled their houses to meet the prevailing taste are in despair.
Boston capitalists, with true Boston conservatism, have proba-
bly kept well outside the danger-line in this matter, and as a
rule money has not been put into apartment-houses much faster

than good business policy authorized. Most of these houses
are well and permanently tenanted, and yet some of the most
desirable suites, as far as external appearances go, seem to be

steadily in the market for rent. Apartment-house living can-
not be said to be generally in favor with those people who
transact the business of Boston, and life in the suburbs is grow-
ing more and more desirable. When quick and comfortable
transit shall be provided between the city proper and the beau-
tiful territory that lies all around it, a state of things which
can hardly be delayed for many years more, those who are now
forced to live in flats will become the happy possessors of su-

burban homes.
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AN EDITOR'S TRIP ABROAD. II.

I

LONDON, June 11, 1886.

T seems to me
strange that no one
should ever have

thought of writing a
treatise on the political

importance of the Eng-
lish prayer-book. Per-,

haps it has been done,
but if not, I should say,

judging from the cu-

rious reflections which
occurred to me in the

course of last Sun-

day's services on board
the Catalonia, that it

would be a good sub-

ject for somebody. On
the Cunard steamers,

and, I presume, on
those of all the other
first-class English lines,

it is the rule that the captain, either in person or by some acceptable
deputy, shall read the service of the Church of England every Sun-

day morning, and the crew and passengers arc required or invited to

be present.. In our case a general notice of the service was given to

all cabin, steerage and intermediate passengers, and the saloon was

comfortably filled at the appointed hour with auditors of all three

classes, each one of whom found a pretty prayer-book ready for him,
stamped with the Cunard seal, and containing the service and the

hymns. During the reading, the saloon skylight, which opened
through the portion of the deck reserved for the steerage passengers,
was darkened from time to time by the apparition of a head, wear-

ing anything but a sympathizing expression, and as I thought of the
crowd of men and women on the deck above us, outnumbering the
cabin passengers more than ten to one, who would have regarded

any participation in the simple service as a serious sin, I began to re-

flect upon the thousands of instances in which, as the Sunday sun
threw its beams over the revolving earth, it would shine upon the
same spectacle a handful of Englishmen saying their prayers
calmly together in the middle of an unfriendly multitude, whose hos-

tility or whose courage stopped just short of actual menace. To say
nothing of Great Britain itself, the history of the conquest and gov-
ernment of India shows nothing, one might say, more plainly than
the power of the mutual support which, aside from the force of

organization, Englishmen get in some way from their forms of relig-
ious service. The character of their belief has nothing to do with
the matter; the secret appears to lie mainlv in the accident which
led the compilers of the Book of Common Prayer to engage the audi-
tors as well as the minister in the service, so that the Anglo-Saxon
on Sunday, instead of gazing mutely at the gold lace on a priest's
back, or crawling about a temple floor and knocking his head on the

pavement, stands up like a man before his Creator, acknowledging
his own sins, and asking, for others as well as himself, mercy and for-

giveness; and, like Antajus, refreshed by contact with the earth, he
rises from his knees each week with a renewed confidence in the

sympathy and support of his fellow-believers, and renewed thoughts
of home and duty and eternal happiness, which sustain him, as noth-

ing else can, through the trials which may beset him until the Sunday
comes round again. A great deal has been said about the desperate
courage which is inspired in Mussulman soldiers by their conviction
that if they die fighting for their faith they will enter at once into

their rather aesthetic Paradise, and there is no doubt that when death
is very near, such considerations have great importance ;

but the
future to which an Englishman who does his duty looks forward is as

much more inspiring than that of the Moslem, in the encouragement
which it offers to noble deeds, as the habit of candid self-examination
and repentance which his religion inculcates is superior, in training
him in justice and self-control, to the blind Asiatic fanaticism. I
should not care to risk pushing the comparison too far, but it is cer-

tainly singular that the great career of the English as conquerors
and administrators should have begun with the quarrels of Henry the

Eighth and the Pope, and the establishment of the English Church.
We are often told that the success of the British in dealing with for-

eigners is due to their brutality, and that they have simply elbowed
themselves into prominence in the world

;
but they certainly did not

discover the use of their elbows for the first time in the reign of Eliz-

abeth, and something else must have been needed to give them that

sey, the belated Irish fog caught up with UP, and after crawling
slowly about in the shallow waters, with the whistle blowing and the
sounding-leads busily at work on both sides of the ship, we came to
anchor in the mist, and there remained until the middle of the after-

noon, when the clouds lifted sufficiently to enable us to go on to the
usual anchorage, from which the tenders took us to the landing-stage
just in time to miss all the evening trains for London.
The custom-house examination at the landing-stage was much less

disagreeable than I had expected. Of late years the baggage of pas-
sengers from the United States has been rigidly examined, in search
of fire-arms and explosives, neither of whicii are allowed to enter the

country in that way, and we had heard a good deal of the annoyance
which American tourists had been made to suffer, so that we were
agreeably surprised at the rapidity and courtesy with which the ex-
amination was made. Before reaching the anchorage at Liverpool,
all the baggage of the passengers, including their state-room trunks,
as well as those in the hold, was brought out and piled on the part of
the deck appropriated to the intermediate passengers. The trunks
and boxes not marked with the owner's name or initials were then
ornamented with large initial letters printed on paper and pasted on
the trunks, indicating the names of the proprietors, and as soon as
the small tender, for the steerage passengers, arrived alongside, all

the baggage was transferred into it and sent up to the landing-stage,
while the cabin passengers were going on board the large tender re-
served for their use. On the arrival of this at the landing-stage, the

passengers were, after a brief delay, admitted into a long room, on
the wall of which were painted the letters of the alphabet, and under
each letter a group of the trunks and boxes belonging to passengers
whose names began with that letter. It was thus very easy to find one's

trunks, and a few moments sufficed to unlock them, call one of the

pleasant, business-like custom-house officers who stood inside a little

barrier formed by a narrow raised platform on the floor, and have
his experienced hand search every corner of each one, without any
serious disarrangement of the contents. The examination over, a
small paper label was pasted on each trunk, and a porter of the
transfer company stood ready to take them to the baggage-wagon,
which, for sixpence apiece, carried them to the

Adelphi Hotel,' while
we amused ourselves by walking there. Never having been in

Liverpool before, I was rather struck with the beauty of"the build-

ings. In Water Street, the principal business street, where we
stopped on our way, to engage our return passage, there was an im-
mense amount of well-studied and splendidly executed detail, on
buildings which were precluded by the narrowness of the street from
having any sky-line; but in the wide spaces beyond, extending from
St. George's Hall and the Exchange to the hotels and railway stations,
there was plenty of charming silhouette, while nearly every building
showed the thoughtful arrangement and form of openings, and ele-

gance in the proportioning of heights of stories, and projection and
size of string-courses, which, to an architect, give far surer evidence
of professional skill than mere richness or novelty of design.
Of novelty, however, there was a good deal, exhibited often in a

modest way which was particularly pleasing. Taking advantage of
the length of the summer evening, we hurried through our dinner,
and then went out and hailed one of the "

tram-cars," which were

continually passing the front of the hotel, and, mounting to the top,
rode to the end of the line and back again. This particular line

took us among scenery varying from that of the noisy pierhead, or
entrance of the docks, through more and more quiet, suburban streets,
to "

Dingle," a lovely park just outside the town, now enclosed and
set apart for hospital purposes. Although Liverpool, judging from
St. George's Hall, which looks as if it were built of coal, seems to be

quite as smoky a place as London, the aspect of the streets of
little shops and houses through which we passed was quite differ-

ent from that of the hideously monotonous London streets of the

poorer sort. I have never particularly fancied the so-called "
poly-

chromatic architecture," and imagine that most architects concede
the more conspicuous examples, such as the OpeVa at Paris, and
Scott's Government offices in Whitehall, to be failures, but hundreds
of the little Liverpool shop-fronts were varied with color alone in a
manner which one could not help finding pleasant, to say the least.

One of the commonest methods of getting effect was to lav the fronts
in old English bond, putting alternate headers and stretchers in each
course, and to have all the heads enamelled. The rain seems to keep
the enamelled surfaces clean long after the ordinary bricks between
them have turned black, and they give a regular mottling to the wall,
which is much better than no decoration at all. I should say that
a still more interesting effect might be obtained by using the same
materials with a different bond, such, perhaps, as the French liaison

en croix, or our own common bond of a continuous row of headers

every fifth or seventh course, and perhaps a blue enamel might be

pleasanter than the white, but it is evident, from the more ambitiousfaith in each other's support which has carried them, as it did the .

Romans, to permanent success in so many enterprises where other examples which stand near these that simplicity of design is essential

nations, stronger than they in the first attack, had failed.
*" ....,.* in -,,,,-h wnrV

The conclusion of these cogitations was postponed, in the present
instance, by the announcement, at the termination of the service, that

land was clearly visible to the north of the ship, and the auditors

speedily found their way to the deck, to observe the rather unusual

spectacle of the Irish coast, lying clear and unclouded from Fastnet
Island to Queenstown. The night after leaving Queenstown was

clear, but, just before we reached the bar at the mouth of the Mer-

1 Continued from page 294, No. 547.

to success in such work.

THE EARLY WORKS OF MUNKACZY. A Vienna gentleman went to
sec Munkaczy in Paris the other day, and explained that he would like
to buy some picturei by him

;

"
only," he added,

"
I cannot afford to

pay the price you now aek. Could you tell me where I could find some
of your early work, painted when you were a young man in Hungary

something that I could buy cheap 1
" "

Certainly ;
there are two or

three hundred in my native village of Munkacz the houses I painted
when I was Michael Leib, painter and glazier."
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NOTES AND DATA ON RADIATORS, HOT-AIR PIPES,
AND REGISTERS FOR STEAM HEATING. II.

COMPOUND COIL RADIATORS.

fOR s e v eral

, years Messrs.

E (1 w a rd E.

Gold & Son, of

New York, have
been experiment-

ing on an extend-

ed-surface radia-

'tor, made by

winding coils of

square wire of

strong elastic ten-

sion around the

one-inch pipes of

common pipe ra-

diators. These
radiators have
proved a decided

success , doing
more work, pel-

cost of radiator,

than any other

radiator with

which they have

been tested and
are now in the

market. These
radiators were
made the subject
of a careful series

of expe riments

bv William J.

Baldwin, M.E.,
and Mr. F. W. AVright, the results of which were presented in a pa-

per to the American Society of Mechanical Engineers at its meeting
in Boston, November 10 to 13, 1885, and published in the Sanitary
Engineer, November 26, 1885. From these experiments it was found :

1. That the compound-heater, two pipes in height, and of about the

same floor-space occupied by the "
pin

"
radiator, would condense

equal or greater quantities of water with equal or greater results in

air-warming ; and that this radiator may be confidently asserted to

be equal to any now in the market.
2. That with the same amount of water condensed the compound-

coil heater raised the same amount of air to a higher temperature
1 Continued from page 269, No. 545.
Under the head of " Direct Kadiation," in the preceding paper, the following ta-

ble, show ing the space occupied by the Bundy Radiator, should have been given:

TABLE III.

DIMENSIONS OF THE BUNDY LOOP CAST-IKON RADIATOR 36 INCHES HIGH.
SINGLE ROW OF LOOPS.

No. of

Loops.
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improved systems of ventilation now employed, such rules of thumb

certainly do not reflect much credit upon those who have to do with

the heating of large public buildings.

QUANTITY OF AIR TO BE HEATED AND DIMENSIONS OF HOT-AIR
PIPES.

It is evident that the area of the cross section of the hot-air pipes
will depend upon the amount of air that is to pass through them in a

given time. This leads to a consideration of how much air we must

heat.

With ordinary systems of automatic ventilation, with nothing but ver-

tical ducts capped with some form of "
ventilator," it is impossible to

change the air of a room oftener than four times an hour, without

overheating the rooms, and in most cases it would be safe to reckon

upon three times. Hence the amount of air to be heated per hour

in cubic feet will be found by taking the cubical contents of the

room, deducting for space taken up by furniture, etc., and multiplying

by three or four, as it may be deemed advisable. This will give the

number of cubic feet of air that must pass through the hot-air pipes

per hour. For this class of ventilation it is not safe to reckon upon
a velocity of the air in the pipes at more than 50 cubic feet per

square inch of cross-section per hour for the first story, and 70 cubic

feet per square inch per hour for the rooms above. Divide the

amount of air to be heated per hour by these numbers, and it will

give the required area of the hot-air pipes in square inches.

The size of the register will be governed by the size of the pipe.
Table V gives the dimensions of rectangular registers as made by the

Tuttle Manufacturing Company, and Table VI the capacity of pipes
and registers.

TABLE V.

DIMENSIONS OF REGISTERS AND VENTILATORS,
MADE BY THE TUTTLE & BAILEY MANUFACTURING COMPANY.

Size as

given on
List.
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ing?giazing,
and Plumbing, which are special contracts, will be about

$is,ooo.

PUBLIC LIBRARY, 8OMERVILLE, MASS. MR. G. F. LORING, AR-

CHITECT, BOSTON, MASS.

EXTERIOR face-brick, Longmeadow freestone trimming

ridcreo hips, finials, gutters and conductors ; Brpwnville
slate,

exter or wa 1* hollow, interior walls, first story, brick second s ory

wood ;
mill iloors, second-story floors plastered one inch thick, felt or

DD- furrin<rs on exterior walls plastered between seven-eighths of a

nch on I brick walls; indirect steam, first floor, d.rect second

floor; "nidc finish, cherry throughout, with cherry ceiling, and

bean s first story rooms ;
vestibule in oak ;

vestibules and hall, mar-

ble ie ;
all other floors birch. Cost of exterior and rough carpen-

try work $13,300; cost of interior finish, plaster, painting, furm-

ure ties "rates, gas-fixtures,
book-cases, etc., $10,000 ;

cost of

heatina apparatus complete, $1,175 ;
cost of grading, walks, asphalt

roadways
P
and architects commission about $1,600. Total cost,

$26,075.

NEW THEOLOGICAL HALL, HAMILTON, ONTARIO, CANADA. MR.

T. .1. LACEY, ARCHITECT, BINGHAMTON, N. Y.

THIS buildin^ is constructed of native stone, quarried from the

Colleae ground?, laid in broken ashler, rock face, laid with black

joint, relfeved with Trenton pressed brick, laid in red mortar, with

ornamental brick and terra-cotta trimmings. The interior is finished

with native woods. The first story, including the panelled wainscot-

ing, stairways and the wainscoting of the corridors of the upper

stories, are finished with quartered oak.

DESIGN FOR A GATE LODGE. MR. H. A. HOWES, JR., ARCHITECT,

NEW HAVEN, CONN.

01 D COLONIAL WORK, NOS. IX AND X. DETAILS FOR TRINITY

CHURCH, NEWPORT, H. I. MEASURED AND DRAWN BY MESSRS.

A. H. EVERETT AND F. E. WALLIS.

2d, that if the loading continues, the beam will eventually break,

."when The methods of calculating deflection and rup-

non-TmporTant. ture differ very greaily. In some cases, where de-

flection in a beam would do no damage-such as cracking plaster,

owerincr a column, making a floor too uneven for machinery, etc., or

where it would not look unsightly, we can leave deflection out of the

question, and calculate for rupture only. Where however it is im-

portant to guard against deflection, we must calculate for both.

REACTION OF SUPPORTS.

If we imagine the loaded beam supported at both ends by two

giants, it is "evident that each giant would have to exert a certain

imount of force upwards to keep his end of the beam from tipping.

We can therefore imagine in all cases the supports to be resisting

or reacting with force sufficient to uphold their re-

Amount of Beac-
iye ^nds- The anlount of this reaction for

ither support is equal to the load multiplied by its distance from the

further support, the whole divided

V ) by the length, or

SAFE BUILDING. 1 IV.

TTTlIE amounts
J I

(.given inTa-A
bl e IV for

compr es sion

tension and
shearing are

along fibres,
except where
marked across.

It will also be

noticed that the

factors -of-safety
chosen are very
different; the
reason being
that where fig-

ures seemed re-

liable the fac-

tor chosen was low, and became higher in proportion to the unre-

liability of the figures. The tables, as they are, are extremely un-

satisfactory and unreliable, though the writer has spent much time

in their construction. Any one, who will devote to the subject even

the slightest research, will find that there are hardly any two origi

nal experimenters who agree, and in most cases, the experiments are

so carelessly made or recorded that they are of but little value.

TRANSVERSE STRENGTH. RUPTURE.

If a beam is supported at two ends, and loads are applied to th

beam, it is evident :

1st, that the beam will bend under the load, or deflect.

Continued from No. M5. page 271.

P=' T (14)

Where p= the amount of the left

hand reaction or supporting force.

and q= w. m
(15)

Fig. 7.

Where q
= the amount of the right

r ,B . ,. hand reaction or supporting force.

If there are several loads the same law holds good for each, the

reaction being the sum of the products, or

w. n , w,, s

, w, mand q = j

(16)

(17)

As a check add the two reactions together and their sum must

equal the whole load, that is

Example.

A beam 9' 2" long between

bearings carries tw/> loads,

one of 200 Us. 4' 2" from
the left-hand support, and
the other of 300 /6s. 3' 4"

from the right-hand support.
What are the right-hand
and left-hand reactions ?

Fig. 8.

Referring to Figure 8 we should have ID,
= 200 Ibs., and w,, :=

300 Ibs., further /=110"; m= 50"; n= 60"
;
s= 40", and r =

70", therefore the left-hand reaction would be :

110 110

and the right-hand reaction would be :

q= 200^0 + 30^70
= 281i9ipound9 .

As a check add p and q together, and they should equal the whole

load of 500 Ibs., and we have in effect :

p -|- q = 218^ -\- 281^ = 500 pounds.

If the load on a beam is uniformly distributed, or is concentrated

at the centre of the beam, or is concentrated at several points along
the beam, each half of beam being loaded similarly, then each sup-

port will react just one half of the total load.

THE PRINCIPLE OF MOMENTS.

Law of Lever. The law of the lever is well known. The distance

of a force from its fulcrum or point where it takes effect is called its

leverage. The effect of the force at such point is equal to the amount
of the force multiplied by its leverage.
Moment of a The effect of a force (or load) at any point of a

force- beam is called the moment of the force (or load) at

GLOSSARY OF SYMBOLS. The following letters,

in all cases, will be found to express the same mean-

ing, unless distinctly otherwise stated, viz.:

a = area, in square inches.

b = breadth, in inches.

c = constant for ultimate resistance to compression,
in pounds, per square inch.

d depth, in inches.

e = constant for modulus of elasticity, in pounds-
inch, that is, pounds per square inch.

/ =factor-of-safety.
g = constant for ultimate resistance to shearing, per

square inch, across the grain.

Oi -=L constant for ultimate resistance to shearing, per
square inch, lengthwise of the grain.

A = height, in inches.

i = moment of inertia, in inches. [See Table I.]

* =: ultimate modulus of rupture, in pounds, per
square inch.

/ length, in inches.

m moment or bending moment, in pounds-inch.

n = constant in Hankine's formula for compression
of long pillars. [See Table I.]= the centre.

p = the amount of the left-hand re-action (or sup-
port) of beams, in pounds.

q = the amount of the right-kand re-action (or sup-
port) of beams, in pounus.

r moment of resistance, in inches. [See Table I.]
1 = strain, in pounds.
t = constant for ultimate resistance to tension, in

pounds, per square inch.
u = uniform load, in pounds.
v =^ stress, in pounds.
w = load at centre, in pounds.
x, y and z signify unknown quantities, either in pounds

or inches.
6 total deflection, in inches.

n1 =z square of the radius of gyration, in inches. [See
Table

I.]
* =2 diameter, in inches.

I = radius, in inches.

78

= 3.14159, or, say, 3.1-7 signifies the ratio of the cir-

cumference and diameter of a circle.

If there are more than one of each kind, the second,
third, etc., are indicated with the Roman numerals,
as, for instance, a, a,, a,,, a,,,, etc., or 6, ft,, 6,,, fcn,, etc.

In taking moments, or bending moments, strains,

jtresses, etc., to signify at what point they are taken,
the letter signifying that point is added, as, for in-

stance :

m = moment or bending moment at centre.

mx = " "

s = strain at centre.
SB '*

point n.
fix = "

point X.
v = stress at centre,
vD = ''

point D.
n = "

point X.
w = load at centre.

JA = "
point A.

point A.

point B.

point X.
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TABLE VI.

WEIGHT PER CUBIC FOOT OF MATERIALS.

(Not included in Tables IV and V.)



10 The American Architect and Building News. [VOL. XX. No. 549.

Another and very tough form of the young ash is the " stooled
"

t. e., the second growth from the original roots, a quality or form of

reproduction that certain forest trees are endowed with.

The mature wood, except in the detail of size, possesses no special

quality over the young or small wood ; in neither form is it durable

and free from the attack of worms (the larvae of the furniture beetle),

and hence it is never used as building timber. In this respect a

marked distinction exists between the ash and the oak, the one being

sweet and the other bitter in the secretionary matter forming the

heartwood, and palatable or repulsive to animal life.

The uses to which large ash is applied is manifold. It is an im-

portant factor in the hands of the wheelwright and the agricultural-

implement maker, as it has been from very ancient times
;

it is also

largely used by the coachmaker and the carriage-builder. It is an

admirable wood for chopping-blocks and shop-boards, and for all

purposes where washing is required, as it will not readily splinter :

it is also largely used for bobbins and tools, as trawl-beams for fish-

ermen, and for numerous purposes in ship and boat building.

ASH AS COMPARED WITH OAK AND ELM.

The specific gravity of the ash is 736, the oak 827, and the elm

558. The elasticity of the ash is 1,289, the oak 1,000, and the elm

564. The following are the Admiralty tests on scantlings 2" x 2",

placed on hearers 6 feet apart :

The ash broke with 862 Ibs., the oak with 837 Ibs., and the elm

with 393 Ibs. The deflection at the crisis of breaking was : ash

8 iVo
5
<y
incnes

> oaki 7 iWff inches, and elm, 5 f/s\ inches.

It-will thus be seen tliat the esh is lighter than the oak, but that it

is stronger and more elastic. The elm, in comparison, occupies a

very low position ;
but this is largely owing to the specimens oper-

ated upon being cut from matured wood, which was presumably in a

dry state. Young elm or poles would compare much more favorably
with ash. or otherwise we should not find them used in old times for

bows or as substitutes for ash as trawl-beams in the fishing trade of

to-day.
The great point in which the ash differs from the oak is in its du-

rability ;
but this defect is largely overcome by keeping the wood

well covered with paint. The worm is nevertheless its great enemy,
ami the dissolution of the wood at a very early stage, compared with

the heart of oak, is largely traceable to its operations.

THK AMERICAN ASH.

This is the Fraxinus Americana of our botanists, an important

tree, which abounds from Carolina to Canada, and is remarkable for

the rapidity of its growth, often rising with a trunk 40 feet in length
to the first branches, and a diameter of 3 feet. It prefers a cold

climate, and location on the banks of rivers, or on the edges or accliv-

ities of swamps.
It is commonly known in America as the "white ash," from the

color of the bark, which is lighter than the English or European ash.

In some instances it is called the "
green ash," from the pale color

of its leaves, especially when young.
The American ash grows well in Europe, and has the remarkable

quality of being free from the attack of the Spanish fly, and may, in

consequence, be planted with safety near dwelling-houses, where the

European ash could not he tolerated
; but, as with other trees of

recent introduction, it is not so well known as its merits warrant.

The wood of the young trees or stools, being mostly sap-wood is

white ; but the heart-wood of mature trees, and hence that of im-

ported logs, is reddish or inclined to brown in color.

The wood is used in one or other of its forms throughout America
for all the purposes to which the European ash is applied in Eng-
land; but when imported into this country the whitest logs are con-

sidered the best, and are much sought after by the cabinet-makers

for bedroom furniture, the more colored logs being held as inferior,

both in strength and durability, an impression that pervades the

wood trade in general.
The American or Quebec ash, compared with oak and birch, is but

sparingly imported into this country; it reaches us in partly-squared

logs 18 to 30 feet long, 10 to 18 inches square, and latterly in the

form of sawn planks.
The young or small wood being tough, is largely made into boat

oars, and the quality being uniformly good renders them in active

demand in Europe. In some cases these oars are shipped in a wrought
form, the operation being performed by machinery, in others they
come to hand in a rough-hewn state.

The mature wood, when compared with English ash, is fine and
soft, and in consequence is taken up by the cabinet-maker for drawer
and carcase works, branches of trade altogether strange to our native

ash. When used for legitimate ash purposes it is accounted inferior

to that of English growth.
One quality possessed by the American ash is that of standing

well in work when once it is properly dried. In this respect it is

very distinct from English ash, which is rarely, if ever, used for

panel purposes by coach-builders or cabinet-makers. Another quality
possessed by this wood is that of being easy to work, a great consid"-

eration where labor is a costly item.

It is clear from the above that, although it is used in America for

all purposes to which European ash is applied in England, it is used
for other purposes upon reaching this country, and is practically
treated as a distinct class of wood.

For purposes of competition the American hickory is imported ;

this and lancewood being the only successful rivals of the English

ash, the American ash, except in the young wood, scarcely winning
a place.

AMERICAN COMPARED WITH ENGLISH ASH, ETC.

Having set up a standard of comparison for the English ash, we
can apply the guage to the American species with a great amount of

confidence.

The specific gravity of the American ash is 588, against English
736

;
its elasticity is 773 against 1,289, it weight per cube foot 30 Ibs.

against 46 Ibs. On scantlings as above, the American broke with

638 Ibs., whilst it required 862 Ibs. in the case of English wood. The
deflection at the crisis of breaking was 7 T

8J 5
(r against 8f f .

From the above it will be seen that the American wood is about

one-fourth less in its specific gravity than the English, its elasticity

being fully one-third less. The breaking weight of the American is

fully one-fourth less than the English, but the deflection at the crisis

of breaking is not so marked, whilst the weight per cubic foot is one-

third less.

The wood is undoubtedly inferior to that of European growth, and

if, as contended by Darwinian students, it is merely a variety of an

original stock akin to that of European growth, the inferiority can

only be traced to its acquiring in some degree the habits of an

aquatic plant, by which the fibrous system has gradually declined in

favor of an increase of cellular tissue until the change has become
radical.

In America there are other species of ash
;
the "

brown-barked,"
F. pubescens. which produces a reddish-colored wood; the "black-
barked ash," or water ash, F. lambucifnlia ; the green ash, other-

wise the Western black ash or walnut-leaved ash, F. juglandifolia ;

and the blue ash F. quadrangulala. The wood of these is more or
less used for local purposes, but as they sparingly enter into com-

merce, when compared with the white asii, they merit nothing further

at our hands than a passing notice. Timber Trades Journal.
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THE TOWERS OF SILENCE.

@N
the northeast

crest of Mala-
bar Hill are sit-

uated the famous
Towers of Silence.

There are two ap-

proaches to the ex-

ten si ve tract of

ground on which

they are built.
From the Gowalia
Tank road towards
the north a winding
avenue of recent

construction leads

to the gateway at

the top, on which is

an inscription that

none but Parsees

may enter there.

This prohibition
was rendered nec-

essary, it is said, by the unseemly and inconsiderate conduct of those
who used formerly to be admitted within the enclosure. The gate-
way is also reached by a sort of giant staircase, half a mile long,
which, starting from the Gaumdvi road, close to Back Bay, comes
almost straight up the hill. Both approaches are strikingly pic-

turesque.

The visitor who has obtained permission to disregard the notice at the
entrance will find, on passing the portals, that he is in a kind of small

court-yard, from which he can only advance by mounting some half-

dozen steps. On the right is the Suggree, a low stone building, open
on all sides, in which prayers are offered for the dead. The chief

object of having the court-yard lower than the level on which the

Suggree is built is to prevent the ceremonies from being profaned by
the gaze of unbelieving eyes. When the mourners are numerous
they group themselves around the building, and from its being open
they can, of course, see all that goes on within, and take part in the

prayers. The dead, it should be mentioned, are never taken within
the Suggree. Between the Suggree and the garden is a large and
handsome building, with arched roof, designed to supersede the

present Suggree, which is found to be inconveniently small. Passing
this new erection we enter a beautiful garden ablaze with flowers,

amongst which roses are conspicuous. Along the walks are iron

garden-seats of elegant structure and European make. Here the rel-

atives of the dead rest after the toilsome ascent of the basalt stair-

case, and on subsequent occasions come to prav. Beyond the garden,
on the undulating summit of the hill looking towards Malabar Point,
is the park-like, grass-covered tract, in which, at irregular intervals,
are the Towers of Silence, where the dead are laid. The Towers, of
which there are six, are round, and, on an average, from thirty to

forty feet^ high, and as much in diameter
; one or two are, perhaps,

higher. They are solidly built of stone, the walls being some three
feet thick, and they are all colored white. There is no window, and
only one door, covering a small aperture about a third of the way up.
To this aperture access is obtained by a narrow stone causeway, up
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which the dead and the bier-bearers alone may venture. So sacred

are the towers that no one except the bearers who are set apart for

the purpose may approach within thirty paces of them. Inside, on

the rock pavement, spaces are marked out on which the dead are

placed to await the vultures, and pathways are marked out for the

bearers to walk upon without defiling the place where their uncon-

scious burdens are to rest.

When a Parsee dies his soul goes to heaven, but his body must not

be tainted by corruption. Therefore it is at once washed and puri-

fied, and if there be yet time it is at once carried to the towers before

sundown. If death takes place, however, after, say, three o'clock,

when there would not be time to gain the towers and pray becomingly
before dark, the body is kept till the early morning. Having been

rendered undefiled, it is clothed in white, and prayers are offered at

the house by family and friends. None may henceforth touch it
;

it

is pure and must so remain. The women of the family take a last

look, and the light bier on which it has been placed being covered

with a white shroud it is carried by the bearers to the hill. No ve-

hicle can on any account be used
;
no one must even follow in a vehi-

cle ;
the whole journey, no matter what the distance, must be made

on foot. All who form part of the cortege must have been washed

and purified and clothed in white, and to touch any one would be to

become defiled. The women in some cases wear mourning black

but the men never. No woman attends a funeral
;
the female rel-

atives of the dead always remain at home on that day, but they may,
and do, go afterwards to the garden near the towers to pray.

Carrying the body and following it in procession, holding scarfs

passed from one side to the other, those forming the cortege wend
their way slowly to the foot of the steps leading to the top of Malabar

Hill. Laboriously ascending these, they reach the crest in a quarter
of a hour, and the priests go through the sacred ceremonies in the

Su<*Tee. Some Parsees consider that the prayers thus rendered have

the effect of averting all decomposition or other defilement ; but this

view is not universally entertained. When the prayers are over,

and those who have come a long and weary journey are somewhat

rested, the body is borne to the foot of the causeway leading to the

door of one of the towers. Here the face is uncovered, so that all

may take a last, lingering look; it is covered again, and the form

disappears into the tower.

Were there not serious misconceptions to be removed we would not

seek further to penetrate these mysteries ; but, as stories in which

there is more of horror than of fact are rife amongst those who know

absolutely nothing of what really takes place, it is better that the

truth should be fully told. The towers are scattered over a large

and park-like enclosure, secluded by its elevation from every eye.

Outside the lofty wall which encircles the whole space there arc; hun-

dreds of acres of land, partially cultivated, which the Parsees claim,

and which while in their possession they have carefully kept as a

sort of neutral territory between the domain of outsiders' bungalows
and that of the towers. What goes on inside, therefore, no one can

see, and, of course, no one need be offended at. It is the imagination
alone that is shocked, and it is more easily shocked from being quite
uninformed of what really happens. What happens is this : some

fifty vultures make their abode in the lofty palms within the enclos-

ure, and when the dead is deposited in towers, they swoop down and

do not rise again till all the flesh has disappeared. In a few hours

none of the body remains except the bones. Those who retail stories

about fragments of human bodies being taken up by the vultures and

carried outside the park and the surrounding neutral belt, and then

being dropped on the roads, are ignorant of the habits of these jackals
of the air. On the American pampas, when they alight upon their

quarry, they are so loth to quit the spot that they are eventually un-

able to fly from it on the approach of horsemen, who find no difficulty

in knocking them over with their whips. Within the towers they are

secluded from all disturbance, and those who have watched for the

purpose have never seen them come to the top with any substance

whatever. It is only when all is over that they come to the summit

of the towers, where they remain for hours without moving. Then

they take their heavy flight to the palms around
; seldom, indeed,

do they go beyond the trees in the rough ground outside the vast com-

pound. There is nothing of a sacred character ascribed to these use-

ful but obscene birds. They are regarded simply as a means of pre-

venting decomposition, and in accomplishing that task they perfectly

succeed. The consequence is, that the grounds about the Towers of

Silence have nothing of the hideous taint of the charnel-house. There

is nothing obnoxious to health ;
there is not the faintest odor of death

to mingle with the perfume of the roses blooming around. The Times

of India.

[ We cannot pay attention to the demands of correspondents who for-

get to gioe their names and addresses as guaranty of good faith.']

MASTIC.
CHICAGO, ILL., June 26, 1S86.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, I have had occasion to make some alterations and re-

pairs in an old building, erected about thirteen years ago, the front

of which is composed of what the owner says was called " French
Mastic," and that marble-dust, litharge, boiled-oil and color were
some or all of its ingredients. The recipe was taken from some
book, but he does not remember what one.

I wish to patch up this old front in places, and would like to ob-
tain the recipe for the " French Mastic," and any information that

you can give me will be thankfully received.
You may answer through the columns of your weekly, or by letter,

as you see fit. Yours respectfully, EDW. C. REMICK,

[WE presume the formula for French mastic was, fifty parts of marble
durt to ten parts red lead, and enough boiled linseed-oil to moisten the mix-

turejust enough to make it work easily under the trowel. Before applying
the mastic, the wall should be given three coats of boiled linseed-oil, giving
time for each coat to dry thoroughly. It takes some months to acquire its

ultimate degree of hardness, though it gets its first set in a very short time.
A mastic facing is expensive to maintain in good condition, since the evapo-
ration of the oil used in mixing makes it necessary to paint or oil it at inter-

vals. EDS. AMERICAN ARCHITECT.]

A QUESTION OF FOUNDATIONS.
HARTFORD, CONN.

To THE EDITORS OP THE AMERICAN ARCHITECT:

Dear Sirs, Which of these two foundations, in a heavy clay soil,

is the better, other circumstances being equal ?

1. Sandstone footing-course, 10" thick, 3' wide, and 5' or 6' long.

Clay is moistened, then cement grouting applied, and the stones

worked back and forth until a firm bed is obtained. A 2' wall is

built on this.

2. A trench is dug six inches lower than for footing stones, and
sand dumped in and rammed down. On this, sandstones about 1' 6"

x 2' 6", of irregular thicknesses, are laid, locking joints, the length
of one stone, 2' 6", forming thickness of the wall. Cement grouting
is poured in between the joints, and, after drying, the 2' wall is laid,

as in the other case, but locking more closely into the bottom course.

The former method has had my preference, but this one is strongly
recommended as being less expensive and less likely to settle.

NARTHEX.

[So far as we can understand the situation, either method will give a

good foundation, though we do not thiuk that the larger sandstone footings,
which our correspondent probably believes can be used to as much advan-

tage as granite stones of the snme dimensions, offer any better security

against unequal settlement than the stones used in the second method.
The idea of bedding the footing on a layer of sand is an excellent one when
properly applied, but we question if a six-inch layer, which could all be

easily absorbed by the underlying clay when saturated with moisture, will

offer'all the benefits which can be obtained by the use of sand in a founda-

tion. Enf/ineeriny News has within a couple of months published some

interesting papers on the use of sand, which we commend to our corre-

spondent's attention. EDS. AMERICAN ARCHITECT.!

CAN A CORPORATION'S SALARIED SERVANT CLAIM
THE PROTECTION OF " PROFESSIONAL USAGE"?

BALTIMORE, MD., June 3, 1886.

To THK EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Can you direct me to any articles in your valuable

paper, or any practical work on acoustics of public halls and theatres?

I also take the liberty of asking your opinion as to the right of

possession of drawings executed as architect for a company or corpo-

ration, extending over a number of years and paid an annual salary,

together with all office and travelling expenses in lieu of a commis-

sion. Does not the same rnle or custom apply, or has the company

any more right to demand or keep possession of any or all of the

drawings upon termination of engagement than if the work had

been done in the usual way on commission ?

Yours respectfully,
" OLD SUBSCRIBER."

[FOR what may be called a popular knowledge of acoustics, we recom-

mend Dr. Lardner's "Hand-book of Electricity, Magnetism and Acous-

tics:" for the application of the principles of acoustics to buildings, we
venture to suggest, though we have never seen the book, that Mr. T. Roger
Smith's

" Rudimentary Treatise on Acoustics of Public Buildings,' is

probably as useful a work as any. These works can be obtained through

any importing bookseller.

The second question can be answered more easily than those which are

usually proposed concerning the vexed matter of the ownership of draw-

ing the importance of which, save in exceptional cases, we believe is gen-

erally overestimated by the profession. Our correspondent evidently en-

tered the employ of the railroad like any other employe, and made no effort

to inform the officials that he wished them to import with him all the usual

professional customs, of which they were, of course, ignorant, and whose

protection he can therefore hardly claim. Moreover, by accepting a salary

in lieu of the usual recompense by percentage, he seems to have abandoned

the rights and privileges of an independent professional one of which is

the debatable right to the drawings he makes and to have become simply

ment cannot fairly be applied, for it must have been known to our corre-

spondent at the time he entered the company's service, that railroads have

a way of duplicating their stations and other buildings, and that he was

hired to make drawings quite as much as designs. Before a jury we think

the company's lawyer would only have to suggest, to win his case, that our

correspondent's claim under this plea was as reasonable as would be that of

the head hook-keeper who, at the expiration of his term of service, should

seek to go off with the company's cash-book and journal, on the plea that

they were "tools of service, maintaining that in leaving the ledger, which

showed the results of the entries in the other books, he left all that the com-

pany could claim as its own. EDS. AMERICAN ARCHITECT.]

83



12 The American Architect and Building News. [Voi. XX. No. 549.

THE EQUILIBRATION OF AN ARCH.
BRIDGEPORT, COHN., May 26, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Will you kindly give an opinion as to the stability of

the arch shown by the enclosed sketch ? One party claims that it is

all right, and that the line of thrust lies sufficiently within the abut-

ment, while another maintains that some sort of a tie will be required
at the spring of arch. The arch carries no weight excepting its own
and that of the roof above.

An early reply through the American Architect will be appreciated.
SUBSCRIBER.

OCTB correspondent has written a second letter, hoping to hasten our

reply, so we will say that we have not found time to examine the matter,
since it is a real problem, which requires time for its solution, which is pro-

pounded. If he will accept a snap judgment, we will say that the construc-

tion seems sufficiently safe, unless the belfry is actually to be used for bells :

in that case we recommend him to be careful and discover the line and
amount of his thrust; say by the method explained in the American Archi-
tect for July 2, 1881. EDS. AMERICAN ARCHITECT.]

WESTMINSTER ABBBY. If Westminster Abbey were to tumble down
some fine morning because, owing to disruption bills and other political

preoccupations, the Government could find no time to permit the Dean
and Chapter to get possession of some portion of their own property in

order to spend the proceeds on repairing the edifice of which they are

the freeholders, the result would probably be by many people deplored
as unfortunate. This is, however, at present, a by no means impossible

contingency. By one of the beautiful examples of compensation in

which nature is so rich, it had been arranged that as soon as the Lon-

don smoke became injurious to the soft Caen stone of the Abbey the

Chapter estates in Tyburnia should be built over so as to provide the

necessary funds for repair. But Parliament stepped in and destroyed
the balance by handing over all the income, except that which was nec-

essary for ordinary working expenses to the Ecclesiastical Commission.
And now Parliament must be appealed to, to undo its own handwork.
As the Chapter estates are far more than sufficient to defray all the

expense that it is now proposed to incur, it is possible that the bill will

be allowed to pass without any protest against the wickedness of relig-
ious establishments and the diversion of national funds to sectarian

purposes; though the most fanatical of Liberationists might well

pause before describing the "
great temple of reconciliation," which in

the last few years has received Darwin and Livingstone and Stanley
within its walls, as the church of a sect. St. James' Gazette,

PAINTERS AND SCULPTORS. The history of art is so rich in illustra-

tions of precocity that it is difficult to select the best examples. Man-

tegna showed sucli marked ability as a child that he was taken up by
a patron and entered by his master in the guild of painters before the

completion of his eleventh year. Again, Andrea del Sarto is said to

have shown fondness for drawing as a child, and at the early age of

seven to have been introduced to the world of art in the shop of a gold-
smith. Raphael seems to have been a painter from the cradle. He was
sent to learn of Perugino when twelve years old, and at seventeen was

painting on his own account. Tiziano showed as a child a decided pref-
erence for art over classics, and painted at the age of twelve a Madonna
and Child in the tabernacle of a house, and about two years later stud-

ied under Gentile Bellini. Tintoretto used, as a child, to draw on the
walls of his father's house, and received the name by which he is most
widely known at this early date. Hardly less striking in his precocity
is Michael Angelo, who as a lad kept running off to the studios, and at
fourteen was received by Ghirlandajo as a regular pupil. Turning from
Italy, we meet with no less interesting illustrations of artistic precocity.
Murillo displayed talent as a child, covering the walls of his house with
his drawings. It is said that he painted pictures as a boy and sold them
at the fair. Holbein, who was taught at an early age by his father,
painted finished pictures by the age of thirteen. Ruysdael is said to

have painted notable pictures at twelve. At the same age Cornelius

painted original compositions in the cathedral at Neuss which show great
talent. Vernet helped when a boy to paint his father's pictures. Ary
Seheffer, the son of a painter, painted from early childhood, and exhib-
ited in the Amsterdam Salon at twelve. Among sculptors Canova is

said to have carved a lion at twelve. Thorwaldsen entered on a regu-
lar course of study at eleven. Coming to our own country, we find in-

stances of precocity which equal, if, indeed, they do not surpass, those
furnished by other countries. Perhaps the most remarkable instance is

George Morland. He is said to have taken to pencil and crayon almost
as soon as he left the cradle. Sketches of his, made at four, five, and
six, were exhibited to the Society of Artists, and won praise for the
child artist. Sir Thomas Lawrence was another childish marvel. As a
small boy he could draw portraits, and at nine not only copied histori-
cal paintings in a masterly style, but succeeded in compositions of his
own. At ten his childish frame was such that he was sent by his father
to Oxford to paint Bishops, Earls, and othernotabilities an experiment
which brought great gain to his impecunious parent. At seventeen, the

period of his riper and more lasting fame commenced. With these in-
stances must be reckoned Landseer, who, taught by his father, could
draw well at five, and excellently at eight. When only thirteen, he
drew a majestic St. Bernard dog, which was etched by his brother, and
in the same year pictures of his appeared in the Royal Academy under
the name of Master E. Landseer. Gainsborough was a confirmed painter
at twelve. Turner, though hampered by poverty, made such progress
that he exhibited at fifteen. Wilkie says he could draw before he could
read, ami he exhibited at fourteen. Flaxman amused himself when a
sickly child by drawing in crayons, and exhibited busts at fifteen. The
Nineteenth Century.

COMMERCIAL and financial statistics from such trade centres as Boston,
New York, Philadelphia and Chicago, which have been gathered during the

past few days, reassert the favorable opinions which have been heretofore

expressed. The clearing-house exchanges exhibit a very gratifying increase.

Bank statements show an increase in the available money for lending, and
the reserves are also increasing. This does not mean that less money is

wanted for general use, but that we are practically departing more and
more from the credit system; that collections are prompt; that there are

comparatively few losses, and that the country at large is making more
than it is spending. This fact is proven, also, by the growth of building
and loan associations, by a wonderful expansion of manufacturing capacity,
and by a general increment of invested capital. In fact, there is a percepti-
ble hardening of prices, and here and there a slight advance in quotations.
Cotton is in very active demand at good prices; wool has advanced and is

booming upward; raw and finished silk goods are in active demand; the

clothing, hosiery and carpet interests are especially busy, and the wholesale
houses even now report a better demand than they have been accustomed
to at this season. Fortunately, these improvements do not mean that we
are about tumbling headlong into a period of over-production. The great
captains of the industries know too well from past experience where the

danger line runs. The improvement, while it is a positive one, is of such
a conservative character that no downward tendency in prices is likely to

grow out of it. The present trade forces beneath the surface will not be
changed this year. The necessities are such that the present firmness in

prices will continue even under an enlarging production. Railroad building
begins next week in several of the Western States on a scale of magnitude
not witnessed since 1882. About 150,000 tons of rail are to be delivered as
fast as they can be loaded and shipped. In stock circles the bull movement
is strong. It is due partly to the fact that all the standard securities are in

demand. The larger manipulators are holding back. The smaller investors
are coming forward. Considerable money is coming from the interior.

Railroad properties like the Northern Pacific and the East Tennessee, Nor-
folk and Western are increasing in value and in demand. A good many
railroad properties which have been hanging on the verge of bankruptcy are
once more getting on their feet. This reference to railway and stock move-
ments is proper at this time because of the effect that increasing earnings
have upon general trade and business. Building activity is general. In
the New England States it is more apparent in the smaller towns than in
the larger. Through the Connecticut valley a great deal of work if under
way. In the Hudson valley a large amount of work has been undertaken
within a month. Real estate is bringing good prices. Movements are not
of very large proportions because of the conservative policy pursued by
large operators. Land is being bought as wanted, therefore whatever ad-
vance is made is sound. The shrinkage going on in prices, instead of doing
harm, is laying stronger and broader foundation. No trifling will be done
with financial questions in Congress. In fact, the coutemplated issue of one
and two dollar bills, points to a slight increase in the volume of currency.
It is the commonsense course. If money is needed and silver will not go,
it is sensible to put it in a shape that it will go, viz., in paper. While there is

no scarcity of money, the necessities for more money are constantly growing.
The great bulk of business men are giving more attention to the expansion
of their business than to the getting of large profits. Throughout Pennsylva-
nia and Ohio a great deal of building will be done this month. Some of it

is entirely new. The manufacturing towns are taking the lead. A good
deal of mill capacity is being added. It has been said before that the coun-
try is making more iron than ever, and this fact means a great deal. The
manufacturers of machinery will, as a rule, employ more labor in July than
heretofore, and contracts for autumn and wiuter work will be earnestly
solicited at the low prices, which were established during the spring, when
shop managers became more anxious for business. In the farther West
architects and builders send very good reports. Very little trouble is appre-
hended from unsettled labor. The decrees of the labor leaders are being
respected. Very few strikes have taken place. Employers have more con-
fidence and are entering upon larger undertakings. The announcements of
new enterprises, while not so frequeut as early in the season, are sufficient.
The best authorities in textile matters predict the largest autumn dry goods
trade ever had since 1880. An increase in business is reported, due to the
free arrival of Eastern centres, of buyers from jobbing markets in the
West and South. Taking a glance at the coarser industries, it is to he ob-
served that there is an evident improvement, if not of business actually
arriving, there is an improvement in inquiries and in the presentation of

probable requirements for river and lake tonnage, for railway rolling stock
and equipment.", and for material for large building enterprises. In the
Ohio Valley quite, an impetus has been given to industrial operations.
The iron workers have concluded to work twelve months more at last year's
wages. The nailers have resumed work at the old price. The action of
these two branches will not be lost upon other labor associations. In the
lumber trade a very heavy distribution is in progress, and there is no diffi-

culty in disposing of large arrivals of lumber. In the Northwest more or
less cutting of prices is reported within the past few days. All mills are
running and large quantities of lumber are finding their way to market.
Thejcoal trade is in a temporarily depressed condition. Trade combinations
have not been able to keep up prices, which are below last year's price in
Eastern markets especially. The spirit of competition has broken out
among the miners in Western coal fields, and the programme of peace
marked out last winter at Columbus is in danger of being completely broken
up. A federation of employers was attempted at New York a snort time
ago in order to protect themselves against the arbitrary action of labor or-

ganizations, but it was concluded to do nothing more than to recommend
the emplovers in each separate industry to combine for their mutual pro-
tection. No general federation will be attempted, and, in fact, is not desir-

able, even if practicable. In fact, when employers study this labor ques-
tion a little closer they will discover that the perfect organization of labor
does not involve any surrender of an employer's just rights. Congress will
do nothing of a practical nature with the labor question because it cannot.
A labor committee is soliciting some legislation bearing upon labor inter-
ests, which can be passed without detriment to capital or much benefit to
labor. The question of arbitration will settle itself outside of Congress.
The question of wages will remain where it belongs, a question of agree-
ment between employers and employed. The only loss which employers
will suffer, if it is a loss, will be their'ability to independently fix the value
of labor, or to discharge employe's without a cause which organized labor
will recognize. Competition will continue to be a vital and ruling factor,
in the regulation of wages, but an advantage will follow, viz.. the control-
ling of competition between employers themselves, and those who sell their
products.
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TITHE little local excitement that was stirred up by the legis-

\j lative discussions over the bill to provide a new State-

house for Massachusetts has blown over, and like a bad
dream has vanished with the long-delayed departure of the

law-makers to their several homes. It appears that, though
the measure was seriously discussed in both houses and passed

through most of the stages preliminary to a final enactment,
it was defeated on the last day but one of the session by a

satisfactory majority, as soon as it was made to appear that

most of the members had voted for the measure under the mis-

taken belief that they were simply voting in favor of appro-

priating some eighteen thousand dollars for certain needed
alterations and repairs of the old structure, against which public

opinion would never think of raising its voice. Although the

blunder raises certain suspicions as to the intelligence of the

members of the General Court, who have just taken to their

homes the much desired title of " Honorable " and an extra

hundred dollars of salary, it is consolatory to find out that

some members had sense enough to discover the misapprehen-
sion even at the eleventh hour.

O far as we can judge, the competition for the Kansas City

Exchange building has ended in a manner that justifies
the unusual care which was taken by the committee and'

their expert adviser to secure a perfectly fair contest. We
confess to having entertained a fear lest this, one of the first

competitions that has been planned in accordance with the lat-

est sentiment of the profession on the subject, might not re-

ceive at the hands of the leaders of the profession the respect-
ful consideration it deserved, and the building committee, which
from the first has exhibited a clearness of perception and a lib-

eral-minded receptiveness very uncommon, find that it had

spent its money for designs which were of no real service to it.

Fifty-three designs were submitted, only two of which had to

be thrown out for non-compliance with the stated conditions.

Of the five designs finally selected by the professional adviser,

Professor Ware, and by him submitted to the building-commit-

tee, the one designed by Messrs. Burnham & Root, of Chicago,
was selected by them as best meeting their requirements. The
other successful authors were then placed in the following order

of merit : Messrs. Edbrooke & Burnham, of Chicago ; Watson
& Tuckerman, of New York ; J. L. Faxon, of Boston ; and W.
W. Clay, of Chicago. It is curious to observe that the build-

ing-committee, having remembered, perhaps, that "good wine

needs no bush," and so decided that it was not necessary that

the designs of the special paid competitors should be distin-

guished by a private mark from the designs of the unpaid, is

rewarded by discovering that though unaided by any brand or

ear-mark it has selected for execution the design of one of these

special competitors.

JTTHE majesty of the law seems at length likely to receive a
X tardy recognition in the several cities which a few years

ago passed ordinances that all electric-wires must be placed
underground before certain dates, fixed at fairly remote peri-
ods. It has been a matter of curious interest to the lay mind
to observe how easy it seemed to be for large monied corpora-
tions to fly in the face of both public opinion and municipal
law, and the success of their negative efforts must amongst
other things have greatly augmented the general respect enter-
tained for an injunction. To us this seems the most powerful
legal fiction yet invented, and there really seems to be few
things that a really able-bodied injunction cannot accomplish
or prevent. If our memory serves us, Chicago was the first

city that took really active steps to abate the overhead-wire
nuisance, and, in 1881, passed an ordinance that all wires should
be below the surface on or before May 1, 1883. Until this

day arrived the telegraph companies did little but protest
against the law and declare that the impossible was required
of them : when the fated day did come they simply took out
an injunction which forbade the city to interfere with their

poles and wires. Fortunately the city electrician, Mr. Barrett,
was a capable and wide-awake official who fought the telegraph
and telephone companies since he had no appropriation to pay
for a legal contest in the courts by preventing them from re-

newing their poles and wires, arresting their men, and subject-
ing them to persistent persecution and pressure. At the same
time the city succeeded in forcing new companies who desired
to secure franchises to run their wires underground. The prac-
tical success which attended the working of the new compa-
nies' underground systems, taken in connection with that of a
short portion of the fire-alarm circuit, which for a length of a
third of a mile has worked in iron-pipes underground since

1876, encouraged Mr. Barrett in his efforts, and helped to con-
vince the older companies that it was unwise to struggle longer.
So, little by little, one company and another has been putting
its new wires underground, and bringing the main lines into

cables preparatory to taking the same step. The actual con-
dition shows that a real progress has been made, for it appears
that the City has one-and-three-quarters miles of conduit enclos-

ing sixty miles of wire, the Sectional Conduit Company eight
miles of conduit enclosing one hundred and fifty miles of wire,
the Western Union ten miles of conduit enclosing four hundred
miles of wire, the Chicago Telephone Company three miles of
conduit enclosing seven hundred miles of wire, the Postal and
the Bankers' & Merchants' nineteen-and-a-half miles of conduit

enclosing five hundred miles of wire, and the Baltimore & Ohio

Company half-a-mile of conduit enclosing fifty miles of wire.

There are, then, over eighteen hundred miles of wire under-

ground in Chicago, and other cities can turn to her to learn

how much retardation and loss of electricity is occasioned by
the wires being placed below the surface, and also which of the
several kinds of conduits in use is most practically successful.

NEW
YORK'S experience has been in some ways similar,

though there politics have, to a certain extent, joined
hands with the electric companies to resist the law. Still,

if it had not been for the ingenious way in which the general
fear of cholera was invoked two years ago, to prevent the

wholesale opening of the streets, which the enforcement of the
law would have occasioned, we believe that the wires would
have been put underground at the appointed time. An Elec-

tric-Subway Commission, composed of persons of questionable
fitness for the task, has been more or less employed for many
months in considering the merits of the many systems of under-

ground conduits submitted to them by inventors, and listening
to the suggestions and advice of the experts of the electric

companies and of those employed as their own advisers. A
more efficient head (who will probably receive more than his

proper share of praise) having at length been appointed, this

Commission has at last brought its labors to such a point that

it ventures to make a report and formulate certain recommen-
dations and resolutions. Premising that the great expense of

building what may be called practicable and permanent sub-

ways that is, tunnels in which men may work at ease pre-
vents the accomplishment of the ideal solution of the problem,
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the Commission states that it has turned its attention to con-

sidering which of the more temporary methods was likely to

be electrically successful and pecuniarily possible. It has at

length determined in favor of the adoption of a conduit of

bituminous concrete, which shall possess certain fixed qualities

of composition, density, elasticity, impermeability, resistance to

heat and cold, and so on. As for the manner in which these

conduits shall be used, the Commission declares in favor of

what it styles the "
drawing-in

"
systems ; that is, frequent man-

holes are to be established on the line of the conduit, which

will allow wires and cables to be introduced into the compart-
ments of the conduit and drawn through to the next man-hole.

It seems to us that these conclusions might have been reached

long ago, and that a large portion of the wires should already
be underground. One step taken by the Commission seems

strange, even if not reprehensible, considering what opportuni-
ties for jobbery it seems to offer. Finding that it had no

money at command to begin the practical execution of its own

recommendations, and acting under the advice of the Attorney-
General of the State, the Commission has resolved to call into

being a construction company, with which it may contract to

make, lay and operate subways in conformity with the require-
ments now made public. New York, therefore bids fair to fol-

low in the path already successfully travelled by Chicago,

Washington, Philadelphia, Boston and Detroit, which all have

more or less considerable lengths of underground wire in oper-
ation. It will be long before the companies, particularly the

telephone companies, find the new method as convenient as the

old ; but as they are already discovering that municipal and
State authorities, backed by the courts of law, are disposed to

curtail their privileges wherever possible, they seem at length
to perceive that there is worldly wisdom in keeping themselves

and their operations as much out of sight as possible, if only
for the sake of avoiding more severe harrying.

HERE
in the East, the owner of a lot of land, who also sup-

posed himself to possess the title to the building or build-

ings that might be upon it, would consider it extremely
absurd were he to wake up some fine morning and find that

the building or buildings had been transferred to some other

lot, or were on their way to another location. In San Fran-

cisco, as we learn from the Call, this condition of things is so

common as to excite very little attention and even less sur-

prise. In fact, there is an activity in San Francisco real estate

that is quite apart from the ordinary "activity," and that
causes a phenomenal amount of building movings more than
double those in any other city of the same size, so it is said.

Real estate titles are very apt to prove defective in San Fran-

cisco, and many men have built houses on lots that turned out
to belong to some one else. In a case of this kind, as the real

owner of the land could of course lay claim to the building,
the only resource for the builder was to sneak the house away,
unobserved by the land-owner, if possible, lest he secure an in-

junction and stop the transit. As injunction papers may not
be served on Sunday, a favorite time for beginning this " house-

stealing
"

has been midnight on Saturday, and it is told that
not long ago six houses were taken into the street on one Sun-

day.

IT
is a little difficult to determine from the newspaper reports,

in which a girder, rafter and joist are spoken of as if synon-
ymous or identical terms, just what caused the collapse of a

portion of the Second Street Court-House, in Kansas City,
on June 27, and it really does not much matter. So far as we
can determine, the building in its best days was a good speci-
men of jerry construction ; it had long been practically con-
demned by public opinion, and it had been partially wrecked
by the wind storm of May 11, in a way which justified those
who held it in evil repute ; and it was while the damage in-
flicted at that time was being repaired that a partial collapse of
the structure took place, which fortunately did no damage to
the wretched prisoners confined in the jail attached to the
building. It seems as if a commutation of sentence ought to
be accorded to these unfortunate outcasts in compensation for
their having been subjected to an unauthorized punishment,
an hour of peril and terror, as truly inflicted upon them by the
judges as by an incompetent builder or architect. The point
worthy of note is that competent expert advice is to some
minds so unpalatable that it cannot be digested if it runs coun-

ter to the opinions or desires of those who seek it. The county
judges, at first doubting their own architectural attainments,

appointed a committee of three, among them the president of

the local society of architects and the late superintendent of

Buildings, to report on the advisability of repairing the dam-

age caused by the wind. This committee advised that it was
unwise to repair the structure, and seemingly recommended
that it should be pulled down. The county judges then accom-

plished a notable feat : they acquired an instantaneous and

competent knowledge of architecture, told the experts that

their conclusions were erroneous, and discharged them, refus-

ing, it is said, to pay for their services. The judges having
thus at once asserted their own opinion, proclaimed themselves

past-masters of building construction, and given a hint as to

how they would treat those who did not reach the same con-
clusion as themselves, appointed a second commission to exam-
ine the structure, and on receiving its report that it would be
well to repair the court-house, graciously accepted it, paid the
members twenty-five dollars, and appointed one of them to be
architect in charge. Shortly after, a portion of the building
fell down. If lives had been lost, we presume this exceedingly
able court would have conducted the inquest, called itself as ex-

pert witnesses, bullied all who wished to give testimony against
it, interpreted statutes as it pleased, and acquitted itself of all

blame in the matter.

T IVING on the skirts of a wood of no inconsiderable size, we
\\ have some personal knowledge of the difficulties that at-

tend the preservation of forests. It is no unusual thing
for us in springtime or autumn to have to drop the pen and go
out and help such neighbors as think it worth while to "

fight
fire

"
usually incipient ones. As for preventing the stealing

of wood, the girdling of trees, and the wanton destruction that
the tramp or native " hoodlum "

delights in, it is absolutely im-

possible, unless stringent forestry laws can be enforced by a

large and properly-organized body of foresters, such as are em-

ployed in European countries ; for instance, Saxony, which has
about as many acres of woodland as the State of New York, has
a body of six hundred foresters to protect it. New York, on
the other hand, which last autumn appointed a Forestry Com-
mission, only authorizes the employment by it of sixteen forest-

ers, who would be of as much practical use as so many chil-

dren in preventing the destruction of the State's forests, which
are scattered through two hundred and thirty-two townships
lying in fourteen different counties. All that a force of this

size could possibly do would be to discover and possibly pre-
vent the unauthorized destruction of woodlands by railroads,
such as has been effected by the Northern Adirondack Railroad

Company, or such impudent assaults of timber thieves as were
made on the United States timber lands in Florida and Louis-
iana. The New York Commissioners have found an ingenious
way out of the difficulty which the letter of the law imposed on
them and have appointed a "

fire warden "
in each of the two

hundred and thirty-two townships, so that there are now em-
ployed in guarding the forests about half the number of men
that older countries have found necessary. Besides this, the
Commissioners have printed and posted in hotels and other pub-
lic places four rules, which not only are of rather the goody-
goody order, but, as there are no penalties for their infraction,
are likely to have small effect on the lawless. One of them
is, however, sensible and fairly practical : it provides that any
one who wishes " to clear land by fire or turn a fallow" shall give
the nearest fire warden five days notice, and his adjoining neigh-
bors forty-eight hours warning of his intention, and must have
competent persons on guard during the burning ;

and no such
fire shall be allowed save when the trees are in full foliage. "We
find in the fire-tables of the Chronicle that there were reported
forty-six forest and prairie fires in the United States during
1885, which consumed $1,776,375 worth of standing timber,
from which it appears that a single careless hunter or tramp
may cause an average loss of some $38,000 worth of standing
timber, which in the form of dressed lumber would house a
small town ; and it appears a reasonable corollary to assume
that if any of the new fire-wardens checks or prevents a single
fire in heavy woodland his sole act will have saved to the State
three thousand dollars more than the total appropriation the
commissioners now have at their command. Another import-
ant step taken by the new officials is the preparation of com-
plete maps, on a large scale, of all the State lands, copies of
which are to be furnished to the new foresters and fire-wardens.
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ANCIENT AND MODERN LIGHT-HOUSES. I.

HOUGII there is incontestable
evidence that light-houses did
exist in ancient times, the old

authors make but meagre reference
to them, and of the towers themselves
but scanty ruins remain

; this is but

natural, as they must of necessity
have been situated in places
not only exposed to wind
and storm, but also fre-

quently have formed por-
tion of fo,'tilled places, and so

subject to all the risks of
war. Besides, a tower from
its very shape is the least

stable of architectural struc-

tures, and succumbs to acci-

^. dents which other buildings
"successfully resist.

When Hercules put on the
shirt of Nessus, he in his ago-

Latin Light-house, after a Medal in the collection of

the Marshal d
1

Estres.

ny tore the flesh from his body, and finally unable longer to endure The
torture, built and lighted a funeral pyre and threw himself upon it; when
the Hames commenced to lick tun body a cloud descended from the

sky, and carried him to Olympus. This legend may perhaps be the
reason why the Greeks attribute the first light-houses to him. At
Thasos, Smyrna and in Italy he was aurqp (Saviour), i. e., protector
of voyagers, and tithes were vowed to him to be spent in entertainment.
The oldest light-houses known were the towers built by the Syb?

ians and by the Ciischites, who dwelt in lower Egypt; in addition to

being Unlit-houses they were temples name.l after some deity ; they
were held in great veneration by sailors, who enriched them with
their offerings ;

it is supposed that they contained charts showinn-
the coasts and the navigation of the Nile. At first these charts were
engraved on the walls

; later they were made on papyrus. The
priests, who were the light-keepers, taught the pilotage of vessels,
hydrography, and how to steer by the use of constellations.
The manner of lighting tiiese towers was very primitive : the fuel

was placed in a kind of iron or bronze basket composed of three or four

dolphins or other marine animal interlaced together; then the basket
was attached to along pole projecting from the tower towards the sea.
The B.iron de Z:i::h says,

" that tlio Sybians called these towers
tar or lor, which signifies height ;

Is means fire, hence Tor Is tower of
fire

;
from this comes the Greek rvf>f>u; and the Latin turns ; when

these signals were situated outside of the villages on rounded emi-
nences they were called Tith. Tithon, so celebrated for his longev-
ity, seems to have only been one of these structures dedicated to"the

sun, and Thetis, former goddess of the ocean, only a light-house near
the sea, called T/iit-Ix, fire on an eminence. And the legend of the
massacre of the Cyclops killed by the arrows of Apollo is simply the

mythological way of expressing the manner in wbich the signals of
the Cyclopian towers on theeontsof Sicily were extinguished by the

rays of the rising run." The above, if not true, has certainly the
merit of ingenuity.

Lesches, a minor poet, born about 600 B. c., mentions alight-house
placed on the promontory of Sigseum in the Troad, near which there
was a roadstead. This is the first light-house which appears to have
been operated regularly, but though it heads the list, it has not had
the glory of giving its name to those succeeding it

;
this honor was

reserved to the tower built on the Isle of Pharos, at Alexandria,
which has also served as a ino,lel for the niDst celebrated towers since
erected. According to Suetonius, the tower at Ostia, built by Clau-

dius, was copied from tlie one at Alexandria, and appears to have
been the most remarkable of the Latin towers. Italy, however, pos-
sessed many fine ones, such as those of Ravenna and Pozzuoli men-
tioned by Pliny, and the one at Messina, which gave its name to the
strait which separates Sicily from Italy, and where the famous rocks

of Scylla and, Charybdis
are found

;
and finally the

light-house on the Island

of Capri, which was over-

thrown by an earthquake a
few days before the death

,
of Tiberius.

The shape of these Latin

DrppL-.'-i
iltowers is somewhat doubt-

rn O *J fu! ' Uel' llianus say s tliat

/the catafalques of the em-

'perors resembled light-
houses

;
now the catafal-

ques were square, while the

light-houses were not al-

ways so. A medal in the

collection of the Marshal
d

'

Estres shows a light-house
of four stories, circular in

Ught-hcuse, after a Medal found at Apamea.
p]an

. another ,ne ,, al found
at Apamea, in Bithynia, an ancient country of Asia Minor, also shows
the circular form, and finally, the ligbt-house at Boulogne was octa-

gonal.

There

appeal

THE LIGHT-HOUSE OF ALEXANDRIA. 1

:re are several noted ancient light-houses, of whoso history and
_ _ ranee we have more or less authentic accounts. Prominent
among all is the famous one at Alexandria, on the Island of Pharos,which was regarded as one of the wonders of the world. Opinionsuiiler as to whom to ascribe the honor of buildino- this magnificent
structure

; by some it has been assigned to Alexander the Great, byothers to Cleopatra; but the best evidence is that it was erected bvwas erected by
,

"' -~- ..~.. wu-t.Ti j>, ^. It is nuite cer-

I!: ", .

Sos^a;o
,

Wi
js

the name of the architect. The following rath, r

15 i r i i
*v*ii**i 10 MUM

Ptolemy II, Pliiladelphus, who reigned 283-247 B. c. It is quite cef-

ui union
;

to accomplish this lie engraved deeply on one of
the stones, Sostraios of Gnidos, son of Dixiphanus, to the Gods pre-
lecting those upon the sea." Knowing very well that Ptolemy would
not be satisfied with this inscription, he covered it with a thin slab of
stone, or coating of cement, which could not long resist the action of
the weather, and on this he inscribed Ptolemy's name : as he antici-
pated, the covering disappeared in some years, and with it the name
ot the king, thus keeping all the credit to himself. Pliny says that
1 toli-my purposely left off his own name so that Sostratos could have
all the glory, but this is so directly contrary to the way in which
princes ordinarily act, both in ancient and modern history, that such
an excess of modesty is hardly probable.

Another disputed point is whether the tower gave the name to
the island or the island to the tower; the latter is the more likely at
all events this light-house has given its name to its successors, and
1ms become the generic name.

in

now
Light-house in Latin is pharus; in Spanish and Italian, faros; i

Hi eiich, pkare ; and even in English pha.ro was once used, though no'
cbsuletc.

The tower was square in plan, of great height, and built in offsets.
Ednsi, an Arabian geographer of the thirteenth century, said that in
Ins time it was six hundred feet high, and that the li"ht could be seen
one hundred miles; no true American will believe this, for have we
not the Washington Monument, five hundred and fifty feet liHi, the

I'
tallest artificial structure ever erected on the surface of the earth ?

"

it is more consoling to our vanity to consider that the old Arabian
was romancing.
At the top of the tower was the brazier to contain the fuel it was

truly a "pillar of fire by night, of smoke by day," and must have
been a welcome sight to the storm-tossed mariner, though the labor
of carrying the fuel to the top of that tall tower must have been a
wearisome task to the poor light-keepers.
The tower, from all descriptions left us, seems to have been built in a

manner similar to the Tower of Babel, which had eight stories, or as H er-

pdotus
calls them, towers placed one upon the other. Pliny aflirms that

its cost amounted to eight hundred talents, or about $946,000.
But to go back to our Egyptian who evidently was an ardent ad-

mirer of this structure :

" This light-house," says he,
" has not its

equal in the world for excellence of'construction and for strength, for
not only is it constructed of a fine quality of stone, called '

kedan,'
but the various blocks are so strongly cemented together with melted
lead, that the whole is imperishable, although the waves of the sea
continually break against its northern face; a staircase of the ordi-
nary width, constructed in the interior, extends as high as the mid-
dle of the structure, where there is a gallery ; under the staircase are
the keeper's apartments ;

above the gallery the tower becomes smaller
and smaller until it can be embraced by the arms of a man. From
this same gallery there is a staircase much narrower than the tower,
reaching to the summit; it is pierced with many windows to five
light within and to show those who ascend where to place their Feet.
At a distance the light appeared so much like a star near the hori-
zon, that sailors were frequently deceived by it. Arabs and trav-
ellers have told wonderful stories about this tower

;
some say that Sos-

tratos supported this immense mass on four great stone crabs, and
even more remarkable, that Alexander the Great placed on the top
of the tower a mirror constructed with so much art that by means of
it he could see the fleets of his enemies at one hundred leao-ues dis-

tance, and to enter still more into particulars, that a Greek named
Sodorus, after the death of Alexander, broke the mirror, while the
garrison of the tower was asleep."

DOVEH TOWER.
There are two towers, one at Dover, the other at Boulogne, which

for many years lighted the British Channel. But little is

=
known of

the history of the former; some believe it to be the same tower that
now stands in the middle of Dover Castle

; others think that a grand
mound of masonry, stones and chalk, near Dover, called the " Devil's

Drop," are the ruins of the ancient tower. It was built by the
Romans, and was probably octagonal in plan, and resembled in other

particulars its mate at Boulogne.
Its antiquity no doubt exceeds that of any light-house in Great

Britain. It has not been used as such since the Conquest, but before
then burned for many centuries those great fires of coal and wood
formerly maintained on several towers still standing on those coast?.

LA TOUK D'QEDKE.

Of the tower at Boulogne we have more accurate information. It

' During the illutss of the editor the illustration* of the light-liou<eat Ah xan-
dria, inti nded to accompany this article, were published by mistake See our
lame for Alay 15, lf(i.
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is well known under the name of the Tour d'Ordre or d'Orde. Two
centuries ago its ruins might still be seen.

The story goes that when the too famous emperor Caligula arrived

at the hanks of the Rhine, and thought to invade Brittany, chance

Tour d'Ordre, Bologne, after a drawing by Claude Chatillon.

obtained for him the voluntary surrender of a young Breton prince.
To celebrate this piece of unforeseen good luck, he caused to be

erected on the cliffs of Gioriactim, now Boulogne, a triumphal mon-

ument to perpetuate his renown. The exact date at which this mon-

ument was changed to the more useful purpose of a light-house is

unknown; but it is certain that a light shone from its summit in 191

A. D., as there is a bronze medal upon which Commodus bears the

title of Brittanicus, in remembrance of the victory of one of his lieu-

tenants over the Brittons, and which represents this light-house and

the departure of a Roman fleet.

Located at the most convenient place for crossing the British

Channel, the tower of Boulogne was kept in careftd repair during
the occupancy of Gaul by the Romans. It not only served as a light-

house, but also as a fortress, and, owing to its positiort and massive

construction, it was well

suited for this purpose.
In the sixteenth centu-

ry, (luring the short and
disastrous occupation of

Boulogne by the English,
the Tour d'Ordre, as it

was then called, was sur-

rounded by two ramp-
arts, one of brick and
the other of earth, and
was armed with pieces of

artillery. It was admir-

ably located, either for

the defense or the attack

of Boulogne, for it com-
manded the city and both

banks of the river.

However, it was not

the hazard of war which
made this tower lower its

haughty front ami caused

its ruin. All that it suf-

fered was the damage to

its lantern, several times

repaired. Its final de-

struction wasentirely due
to the carelessness of

the mayor and aldermen,
who took no pains to

check the action of the

sea at its base, and of

subterranean springs
which gradually sapped
its foundation, so that

finally, between 1640 and

1645, tower, fort, and
even the cliff itself fell.

The Boulognese were
rather glad of it, for they
had to pay taxes on the

land, in virtue of an ancient right to a certain Lord de Baincthun.

They argued that as the land had disappeared they were freed
from further obligation to the proprietor. However, Parliament
did not take that view of it, but informed Messieurs the Boulognese
that as they were responsible for the loss of the tower, they could con-
tinue paying a tax of two thousand herrings, delivered at Amiens,
Arras, or at other cities at equal distances that the proprietor might
designate ; or they could replace the tower in its former condition,
and relinquish to the Lord of Baincthun, Baron of Ordre, the right
of taxing all fishermen entering Havre. They concluded to pay the
tax, and continued to do so until the French Revolution.
The accompanying design, after Claude Chatillon, en"ineer of

King Henry IV, is apparently trustworthy. Descriptions of the

tower are rather meagre; they give, however, some useful informa-

tion concerning the situation, dimensions and form of the edifice, and

also of the materials employed in its construction. The latter were yel-

low and gray stone and red bricks. The tower was situated the length

of a cross-bow shot from the edge of the cliff; it was octagonal in

plan, and one hundred and ninety-two feet in circumference. Like

most Roman light-houses, each of its twelve stories was three feet less

in diameter than the one immediately beneath it, thus giving the

tower a pyramidal shape. It is stated that its height equalled its cir-

cumference, or, in round numbers, two hundred feet, which seems to

be an unnecessary height for a tower situated on a cliff one hundred

feet above the sea level. Each story had an opening in the middle

like a door, and there could still be seen, in the beginning of the sev-

enteenth centurv, three vaulted rooms, one above the other, connected

by a stairway, a'nd doubtless intended as dwellings for the keepers.

The place where the fire was lighted is conjectural, as the chroniclers

of the ninth century state that the summit was repaired so that fires

might be lighted on it. It is reasonable to believe that before this

repair the tire shone in a room in the upper story.

This ancient light-house is now replaced by modern lights, one a

fixed red, visible for four miles, and two fixed white lights, visible at

a distance of nine miles, erected by the French Light-House Board

in 1835.

TUB COLOSSUS OF RHODES.

The Colossus of Rhodes may or may not have been a light-house.

The weight of testimony bears toward the latter supposition, and it is

also more than doubtful if it stood at the entrance of the port, and

that the largest vessels could pass between its legs.

There is no doubt, however, that this colossal statue of Apollo was

completed 285 n. c., that it took fifteen years to build, and that,

after standing fifty-six years, it was overthrown by an earthquake.
The Rhodians rec'eived large sums of money from the kings and

people of Greece to re-establish the statue and to rebuild their ruined

town, but as they probably found it more to their advantage to apply
the funds to other than statuary purposes, a convenient oracle in-

formed them that its re-erection would be followed by dire misfor-

tunes, so of course they could not go against the will of the gods.
Chares of Lindus, a

pupil of Lypippus was
the designer, it is said

that he killed himself in

despair, because, after he
had spent all the money
appropriated, the statue

was but half finished, and
that it was completed by
another Lydian named

/ '. Lachus. Such stories are

I: '/ rather doubtful.

The statue was about
one hundred and eight
feet high, and was made
of bronze. After it was
overthrown "

it was still

a marvel," says Pliny.
" Few men could put
their arms around the

thumb; its fingers are

larger than many statues.

Its disjointed limbs seem
vastcaverns in which one
sees enormous stones by
means of which it was

weighted. It is said that

it cost 500 talents ($590,-

000), the sum which the

Rhodians had taken from

^f^_- JJ5F the equipages of war
WeSSfiS abandoned before their

city by Demetrius when
he raised the siege, fa-

tigued by its length."
The ruins of the Colos-

sus remained for nine

hundred years, but in

672 A. D., Mauviah, one
of Othman's lieutenants,
had it broken to pieces,

and sold it to a Jew, who carried it off on a thousand camels, if we
can believe the Byzantine chroniclers.

The cuts show what it may have been. The treatment with the

rays about the head and the flaming brazier in the hand bears some
resemblance to our statue of Liberty enlightening the World.

Two Restorations of the Colossus of Rhodes.

COST OP OUR WARS Register Rosecrans lias written a letter to

Congressman Warner in reply to a question from that gentleman, asking
the expense to the government of our three principal wars. General
Rosecrans replies that the sum assumed and paid bv the government
for the War of the Revolution was $0,000000; the War of 1812 cost

$1 15,000,000; the Mexican War, 135,000,000 ami the War of the Rebel-
lion $0,1 80,920 005.
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AN EDITOR'S TRIP ABROAD.' III.

ROWSLEY. HADDON HALL. THE LONDON EMBANKMENTS.

PARIS, June 19, 1886.

0NE
day in

Liv e r pool
is as much

as most Ameri-
ca n travellers

wish to allow

themselves, and
we h a d our
trunks carried
over the next

morning by the

hotel porter to

the central sta-

tion close by,
and consigned
to the guard for

transmission to

the " Left Lusr-

gage
" room at

St. Pancras sta-

tion in London,
reser v i n

<r, to

e a r ry in our

hands, baggage
Stone Lion at Oum-el Awamid. From Renan. enOU'T ll to ena-

ble us to stop over comfortably a night at Rowsley.
Rowsley, which is to the Midland Railway very much what Chester

is to the Northwestern, lies at the confluence of the Wye and Der-
went rivers, in the heart of the hill-country of Derbyshire, and derives
its main interest from being the nearest station both to Chatsworth,
which lies six miles north of the railway, and Haddon Hall, which is

two miles south. Independent of these advantages, however, the

village of Rowsley is brimful of that delicious charm which is to be
found nowhere except in an English hamlet. The country lies on a
limestone formation, and the houses, fences, barns, and even the shel-

ters for the cattle in the pastures are built, in consequence, of stone,
used with picturesque freedom and ingenuity. So far as I could see,
there was hardly a brick in the place, even the chimneys being all of
stone. The' limestone is of excellent quality, hard and white, and if

the chimney-tops are occasionally rebuilt as they burn out, the houses
seem disposed to last for ages. The Peacock Inn, the only' hotel in

Rowsley village, although there are others in hamlets near by, was,
as an inscription over the door relates, built by

IOIIN STE
VENSON, 1652

but except that the stone floor of the entrance hall is a good deal

worn, it seems in as good condition as ever. Very few changes have
been made in the structure during the two hundred and thirty-four

years which have elapsed since it was built. Most of the windows
have mullions and transoms of stone, which show.inside the room
just as they do outside, and the frames, apparently of rough wrougbt-
iron, for the leaded sashes seem to fit into grooves in the stonework,
and to have been built, into it, although so much mortar and white-
wash was daubed over them that I could not tell to a certainty
about this point. All the sashes above the transoms I found to be
fixed in place, as were also those below the transoms, except one or
two in each window, which had an inner iron sash hung to the frame,
and arranged to swing out, with an elbjw-jointed rod to keep them
und r control, and a sort of latch fastening. The leads were, I

should say, something more than three-eighths of an inch wide, giv-

ing the windows a substantial appearance quite different from the

quarry glazing which we see in most of our church-work
;
the whole

affair was extremely picturesque, and would have been in every way
admirable, except that we did not dare to leave the window open
through the night for fear that rain might come in. In other respects
the interior of the house was very similar- to that of one of our
colonial houses. The front door was made of boards, with vertical

battens, riveted or bolted through, about one in every three inches,
but the other doors were panelled and moulded just like ours, with

panel-mouldings apparently planted on, just as ours would be. The
hostelry itself derives a certain interest from the connection which
it appears to have with Haddon Hall, much of which is very little

older, although it seems like a ruin in comparison with the inn.

According to the legend of the Hall, Dorothy Vernon, the heiress of
the family which had owned Haddon ever since the Conqueror gave
the land to her Norman ancestor, eloped while a ball was going on
in the great gallery, which we all know so well from the pictures, with
Sir John Manners, who waited for her outside a door which still

opens from the ante-chamber of the ball-room into the garden. Six-
teen years after the elopement the accession of the Manners family
to the estate was signalized by the erection of the Peacock Inn in

the nearest village, displaying the crest of the new owners, whose
heirs, the Dukes of Rutland, hold the lladdon Estate to this day.
The proprietors of the Peacock Inn seem to take a modest pride in

its antiquity, and keep up something of the old ways. Even in June

'Continued from page 3, No. 549.

a fl,e was blazing in the wide fireplace of the dining-room, and our
bill, which seemed to be printed from a form composed durin-r the
Elizabethan period, provided a blank space for the charge of "rush
lights, it we had happened to want any.The general appearance of Haddon Hall, with its balustraded ter-
race and the row of deep bay-windows in the long gallery, is very fa-
miliar to most of us. Inside, the most curious of the less-known "por-tions are, perhaps, the chapel, which still contains a great deal ofNorman work, very well preserved, and must be the oldest part of
the building and the kitchen, which can hardly be much later al-
though it still retains its fireplaces and furniture: More interesting
however, in some respects even than the Hall, is the house which
stands at the entrance to the grounds, and serves as a habitation for
the custodian of the mansion. At some period this must, apparentlyhave been a sort cf store-room, or, perhaps, guard-house, but seems

) Have been made over later into a separate dwelling, for there isnow attached to it a most curious little garden, full of old trees cut
into the fantastic shapes which were fashionable two hundred and
fifty years ago but still bright with flowers, and as nicely kept aswhen Dorothy \ ernon and her husband overlooked it from their front
door. Ancient as the garden seems, the house to which it belong
seems far more ancient still. The plan is simple. A recessed porchwith an elliptical arch to carry the wall over it, opens on each side
into a room, now as prettily furnished as other English cottage rooms
but covered with a flooring laid on huge beams, which project through
the wall, wliile sloping buttresses, of considerable projection, stiffen
the wall between the. windows. Tim upper story, or, rather half-
story, as it

whittle
more than a garret, seems to have been intended

from the beginning for a dove-house, the whole gable wall, above the
level of the tie-beams, being laid alternately with oak beams and
roughly-squared stones, set a few inches apart, so as to allow the
pigeons to fly in and out. Viollet-le-Duc tells us that the possession
of & "Colombia-' was in France in old times a mark of nobility and
the Vernons perhaps provided in this simple way for a flock of "doves
in emulation of some of their Nonnon r .datives" across the Channel
If so, their successors have to thank them for an idea which completesthe picturesqueness of one of the most charming bits of domestic ar-
chitecture in England.
We left the peaceful lanes of Rowsley with sincere regret and were

soon hurried out of the Derbyshire valleys into the smoke and <rriiue
which occupy most of the central part of England, and culminate in
London. Here we were on familiar ground, and except that some of the
buildings which were new and bright when I first saw them had taken
on their London garb of dirt, there was not much change to note in
the region about Piccadilly Circus, which Americans most haunt We
took advantage, however, of the opportunity afforded by our visit to
the 1'ower, a comparatively small portion of which is now open to the
public, to return on a river steamboat, sailing from London Bridge to
the Chelsea Pier, past the whole length of the three Embankments
which are now being rapidly occupied by buildings of remarkable in-
terest and beauty. It is hardly necessary to say that no site in Lon-
don is so favorable for a building intended to be seen and admired
as one of the Embankments, and the architects of the city seem to
have understood this at once, and to have done their best to impress
the proper character upon the work from the outset. Of course the
more important buildings, such as the new Royal Hotel, and some still

larger and richer, which 1 did not recognize, are on the lower portion
of the Embankment, below Somerset House, but the Chelsea end is
adorned by rows of new dwelling-houses, nearly all of which are of
great interest. Among them, as the steamer sails slowly past one
easily recognizes Norman Shaw's Swan House," together with
his unnamed house adjoining, and two or three more by the same
hand, drawings of which have appeared from time to time in the Eno--
hsh journals, while there are many others which show the familiar
character of the work of other noted designers. I am sorry to say
that Queen Anne architecture, as such, does not appeal verv strongly
to my soul, and Swan House, with its lanky windows and flat ex-
pressionless facade, disappointed me. Agood'deal of Norman Shaw's
work is in execution far less interesting than in his drawings, but
there are many exceptions, and some of his smaller houses near bywere made beautiful by a masterly use of recessed balconies and over-
hanging stories, which other architects, in neighboring buildings
had also employed in different, but interesting ways. The <'eueral
effect of the houses on the Chelsea Embankment, as seen from the
river, is, however, to my mind, a trifle artificial. The rows of hio-li

gables, and the small panes of glass, seem a little too conscious "of
their resemblance to old Dutch work, and one misses the frankness
of expression which characterizes the country houses built by the
same architects. It is curious to notice the difference in style be-
tween the architecture of Chelsea, the stronghold of testheticism and
that which prevails in the other new quarters of South Kensington
and Brompton. While the Chelsea Embankment might be set down
in Holland without exciting much remark, the Cromwell and Bromp-
ton roads would answer very well for New York. It is true that the
London houses are apt to have more land attached to them than those
in New York, and the London whitebrick is as yet imperfectly nat-
uralized in America, but there is a good deal of it there even" now
and the Avenue St. Nicholas, or any of the wide Harlem streets'
might he built up from the South Kensington patterns without mate-
rially interrupting the course of the vernacular style except in the
way of improving it.



18 The American Architect and Building News. [VOL. XX.-No. 550.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.']

THE TERRACE IN CENTRAL PARK, NEW YORK, X. Y. DESIGNED

BY THE LATE J. W. MOULD, ARCHITECT.

[Gelatine Priut, issued only with the Imperial Edition.]

MOUNT ST. MICHEL, BRITTANY, FRANCE. 1

MOUNT ST. MICHEL, SKETCHED FROM THE DIKE BY MR. WALTER

COPE, ARCHITF.CT, PHILADELPHIA, PA.

FOR a description of this renowned structure see our issue for

March 11, 1882.

MONUMENTS FROM THE CEMETERIES ABOUT BOSTON, MASS.

FIREPLACE IN THE CHATEAU, AZAY-LE-RIDKAU, FRANCE.

THE ARCH OF CONSTANTINE, ROME.

LIGHT AND WATER-COLORS.
HERE has
been an ani-

mated corre-

spondence in the

Times on the action

of light on water-

colors, incidentally
raised by a commu-
nication of mine
not intended to pro-
voke controversy.
1 imagined, indeed,
that the fading of

water-color pictures
and drawings was
so obvious and no-

torious as to be be-

yond dispute, and

niv intention was to suggest the best means of counteracting the evil.

"l was, however, greatly mistaken. I found, indeed, to my infinite

surprise, that darkness reigned where the fullest enlightenment might
have been looked for, and where, literally speaking, darkness was a

palliative, light,
was indirectly recommended.

The unqualified assertion, utterly erroneous as it is, that water-

color drawings not only do not fade, but that they actually deepen
in tone by age, was advanced by the highest authorities and masters

of the art in question. . . .

Artists' pigments, whether they are embodied as "water" or "oil"

color or in any other vehicles (generally speaking the substances

employed are the same), are of the most varied and diverse nature

and origin mineral, vegetable and animal. Natural metallic oxides

and earths, complex chemical compounds, gums, extracts, and the

inspissated sap of trees and plants, juices and secretions from insects

and the higher animals, are alike pressed into the service of the

painter. Modern science and commercial enterprise have in our own
time vastly augmented the number and variety of these coloring sub-

stances. Unquestionably thereby the artist's palette has been greatly

enriched and the physical means of art extended
;
but whether at

the same time those means have been strengthened and improved in

the sense of durability is another question.
Painters in the old times, when their pigments were comparatively

few and simple in their nature, were usually in the habit of prepar-

ing, purifying, and refining their own colors. They were alive and

attentive to the physical properties of the substances they employed,
discarding, as far as they were able, such as were notoriously fuga-

cious in their nature or uncertain in their action upon other colors.

Now, on the other hand, artists, as a rule, simply ignore all this, ac-

cepting with blind faith whatever the color-merchant offers them
;

ever craving fur some newer and more vivid tint, be it as fixed and

eternal as the sapphire's blue or the ruby's red or as short-lived and

fleeting as a dream.

The color-merchant, however, if he be unscrupulous or even only

ignorant and careless, may work infinite mischief to art and artists;

as it is, the artist is absolutely at his mercy. The old and salutary
motto " Ca real emptor" scarcely applies in this case, for there are

seldom any instant available means of testing or verifying the repre-
sentations of the eager tradesman. Certain it is that every day some
fresh pigment, guaranteed as absolutely stable and permanent, but of

the properties of which the vendor himself may have had no ade-

quate oxjHiriencc, is foisted on the helpless, unsuspecting painter.
But this is nothing less than the most cruel and insufferable fraud,
the consequences of which it seems scarcely necessary to dwell upon.

From Column's "^ s of A'ortnaiuty."

To this subject, however, the attention of eminent scientific author-

ities is now being directed ;
the field as yet has Uten but little tilled,

and there is both honor and profit to be gleaned by the qualified and

earnest laborer in it.

This matter lies, indeed, at the root of the question before us; it

is for chemists and other scientists to deal with it effectually. The

general subject of the preservation of the admirable works of past

Time in water-colors, however, is a many-sided one, and there is so

great a wealth of illustration to be brought to bear upon it, that I

shall probably find it impossible to entirely avoid trenching on the

province of the scientist, or to steer quite clear of topics not strictly

relevant to the specialty under consideration. . . .

Of course if it can be shown that some pigments, heretofore habit-

ually made use of by water-color painters, are more or less fugacious,

while others are stable and permanent, and if the two classes of col-

ors have been made use of in the same picture, it stands to reason

that any work so executed must, if freely exposed to the light of

day, suffer gradual alteration and deterioration in an unequal man-

ner. That is to say, portions of the work will retain their original

force and purity of tint, while others will change in varying measure,

or even vanish altogether. Obviously for any picture or drawing to

be perennial that is, unfading if exposed to daylight, it would

need to be entirely executed throughout with unalterable colors.

Such a selection of tints is doubtless quite possible, but as water-color

chromotography stands at present this would entail the abandonment

of a great number of the most beautiful and serviceable pigments in

current use. . . .

Of the pigments in present use, as might have been expected, the

most stable are those of the mineral kingdom : many such colors are

in fact perhaps absolutely unalterable in so far as the influence of

light is concerned. On the other hand, the great majority of colors

of vegetable and animal origin are more or less unstable and fleeting.

1 cannot indeed call to mind a single pigment in these categories
which can be deemed absolutely permanent, while many of them
have an existence scarcely less brief than that of the gaily-colored
flowers whose tints they rival or surpass. The essentially non-per-
manent pigments of course are of every degree of mutability, some

reasonably resistant and comparatively long-lived, others, so to speak,
whose existence is to be measured by days and months rather than

years or generations.
For this mutability, in whatever measure nevertheless, there is a

sovereign remedy : as the active enemy is light so is the t-aviour dark-

ness. It is probable even that the most evanescent pigments would
be unchanged if kept entirely secluded from the light. It is need-

less to say, however, that drawings are not meant to be hidden under

a bushel. . . .

Water-color drawings, as the President of the Royal Water-Color
Institute says, do not fade. He is speaking, be it noted, of antece-

dent works of English painters. Now let any one take one of these

drawings, something of little value (for it is a question of an experi-
ment in corjiure vili), framed and g'azed as usual. Let one-half of

the drawing be covered with several sheets of stout paper pasted
outside the glass, so as to form a perfectly opaque dark envelope,
the other half remaining visible, as before. Let the drawing be then

hung up and exposed to the light, say for a year. To suspend it

face outwards in a winter casement is the best method. At the end
of the period let the paper covering of the darkened half be re-

moved
;
the result will, 1 apprehend, be convincing to the most in-

credulous person. The drawing will have become a dull work, one-

half (the darkened one) remaining just as it was at first, whilst the

other will have faded and become a pale, disjointed muddle, the two
halves being as distinctly and sharply bounded as if a wet sponge had
been passed over a moiety of the surface.

More striking still is another demonstration. Both experiments,

by the way, have been frequently carried out, and the most careful

notes taken of the results by more than one inquirer. It is this: Let

a series of even flat tints of water-colors be laid in parallel strips or

bands side by s'.de on a sheet of paper, the colors chosen being such

as are currently furnished by the color-merchant, and to which vary-

ing repute as to durability attaches. Take, on the one hand, the

carbon blacks, Indian ink and lamp-black; simple oxides and ochres,
such as Indian red, light red, burnt sienna, and yellow ochre

;
mineral

and chemically-prepared colors, such as ultramarine, cobalt, and au-

reolin
; and on the other hiind, carmine, crimson lake, madder brown,

sepia, bistre, indigo, sap-green, gamboge, gallstone and brown pink.
Cut the sheet of paper in two across the series of parallel bands, so

as to have two equal sets of tints. Keep one of them in the dark iu

a portfolio or betwixt the leaves of a book, and frame the other half

and hang it up to the light in a window casement as before. At the

expiration of the same period though much less than a year would
re.illy suffi -e let the two halves be brought together, again compared
as in the former illustration. Whilst in some instances the tints in

the respective halves will be found to be unchanged and exactly
alike, others in the exposed portion will have absolutely vanished off

the paper, or at best left but a faint and dirty stain, generally due to

some extraneous impurity in the pigment, more permanent in its na-

ture than the substance which it adulterated. . . .

As regards the relative durability of fugacious pigments, the actic n
of direct sunlight is very rapid and notable. The exposure of ai y
water-color drawing of Turner's, for instance, for a few days even to
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direct sunlight would be sufficient to effect visible deterioration.

Probably, indeed, more actual mischief may be caused by accidental

exposure to the direct rays of the sun during so short a time even
than would be the case in a series of years in the low half-light of an
ordinary apartment. . . .

If absolute immunity from the bleaching effects of light could be
secured for the pigments made use of, so many and weighty are the

recommendations and advantages of the water-color process that I

incline to think it would on the whole be even preferable as a means
of art to oil painting.

Oil painting is a vastly more complex, cumbersome and tedious

process, yet not necessarily a more durable one, and it may be ques-
tioned whether it has any inherent charms or physical capabilities
which the water-color process, as carried out in these days, does not

possess in equal measure. One thing, however, is certain, and it is

desirable to placu it in a clear light, whatever may be the especial
drawbacks of the art, oil pictures are much less liable to deterioration

from the influence of light than water-color drawings as they have
been heretofore executed. There are, as a matter of fact, in oil

painting counteracting agencies at work, tending to neutralize more
ir less, according to circumstances, the failing influence of light on
the colors employed. One of these causes of greater stability in the

pigments is probably the fact that they are employed in much greater
Volume than in water-color painting In the latter process the tints

are for the most part mere washes or stains of impalpable tenuity ;

in oil paintings, on the contrary, the colors are often "piled up." or

loaded, in quite measurable thickness; there is therefore a much
greater substance of coloring matter for the light to act upon. More
efficacious still, in the sense of preservation, is the fact that the col-

oring substances in oil painting are effectually enveloped or " locked

up
"
with the oils and varnishes with which they are mixed, the sep-

arate particles being each surrounded with a protecting medium in

the oil or varnish employed, vastly more solid and efficacious than
the gum or size which binds together the coloring atoms in water-

color painting. It is true that the oleo-resinous vehicles of oil-paint-

ing are in other ways themselves the causes and media of decay and
alteration often as fatal to the artist's work as light is to water-color

pictures, but to go into this matter would involve a separate treatise.

To the fading of pigments, however, these oleo-resinous enveloping
vehicles oppose a direct resistance in another way. Whilst it is un-

true physically impossible, in fact that simple water-color pictures
can deepen in tone by age, it is, on the other hand, just as certain

that oil pictures do become darker in aspect as time goes on
;
but

this increasing depth of tone is caused in most instances mainly, and
in every in^ance to a great extent, by the alteration in color of the

oleo-resinous vehicles, not by any mutation of the pigments locked up
in them, which latter, if they undergo any alteration at all, change
in the sense of diminution, not increase, of intensity of tint. Oils and

varnishes, though often quite colorless at first, undergo inevitable

chemical changes, accelerated or retarded, superinduced, and even
remedied again by modifying external influences. They absorb oxy-
gen from the air, and a process analogous to the slow combustion
of their particles takes place, the result being that the originally col-

orless vehicles gradually acquire a yellow or brown tint of varying
degrees of intensity, and tend to become more or less turgid and

opaque. This darkening process goes on most rapidly in the dark,
and it is retarded or remedied again by re-exposure to light. A
bleaching action, in fact, is then established. As I have intimated 1

am no authority on the actinic properties of light. The processes of

photography have, however, made certain phenomena familiar to us.

Everybody knows that it is the rays at the blue end of the spectrum
which bleach and disintegrate, whilst the yellow and red rays are

inert or protective. . . .

From this it results that whilst it is good for water-color drawings
that they should be kept in the dark as much as possible, in portfo-
lios rather than in glazed frames exposed to the light, it is, on the

contrary, bad for oil pictures to hang them in dark corners, or for

periods of time in shut-up rooms, the privation of light in those cases

bringing about increasing darkness, dullness and opacity.
The action of the electric-light on water-color pigments is a ques-

tion of much interest, and it is greatly to be desired that some com-

petent scientific authority should practically investigate it. The fea-

sibility of the exhibition of water-color drawings in our public collec-

tions literally depends upon a favorable solution of this question, for

nothing is more certain than that the continuous exhibition of water-

color drawings of past epochs by daylight inevitably entails their

rapid, irremediable, and more or less complete and final deteriora-

tion. It is not unlikely that the white or bluish " arc
"

light would,

though in a far less degree, be as destructive as the sun's light to

mutable pigments; but the yellow "incandescent" light, on the con-

trary, would probably be found to exercise no perceptible bleaching
influence. . . .

I observe that a recent writer on artists' pigments states that bistre

and sepia are stable and reliable colors; but in this I differ from him

entirely, and I apprehend that his observations and experiments
have not extended over a sufficient range and length of time to have

enabled him to ascertain the real truth of the matter. A very perti-

nent, and indeed amusing, instance in illustration of the fugacious
nature of bistre and sepia (it is not easy, by the way, to decide in all

cases which of these colors has been employed) occurs to me on the

spur of the moment. In the Oxford University collection of draw-

ings by the ancient masters is a large bistre pen-drawing, an elabo-
rate copy of Michael Angolo's

" Last Judgment," by a contemporary
sixteenth-century artist. This drawing has been exposed to the light
for a long period under glass, both at Oxford and before it came
there; consequently it has waned and dwindled to a very pale and
shadowy status. One figure in the composition, and the only, never-
theless retains its pristine force of tint, standing: out like a dark rock

against a vaporous sky. This is the figure of Charon, on the lower

part of the composition, ferrying over condemned souls in his boat,
ami striking them with his oar. The fact is, the simple-minded ar-

tist, anxious to invest the evil one with superabundant terror, drew
the grisly fiend with black pigment, doubtless Indian ink or lamp-
black, and this color, being in its nature quite unchangeable, has
stood its ground perfectly wliilst all the rest of the work executed in

bistre has almost faded off the paper. Thus the devil in this instance
at all events remains just as black as he was painted !

Sir James Linton and others have alluded to the behavior of two pig-
ments very frequently used in combination by the English water-color-
ists of the earlier part of the present century. These arc Indian red
and indigo, chiefly employed to form compound tints, in skies, dis-

tances, etc., of varying degrees of cool gray and purple. The stran-

gest possible changes have taken place in many of the drawings in
which these colors have been made use of. Cold gray skies with
dark rolling clouds and distant purple mountains, for instance, have
been utterly transformed and metamorphosed; they have often be-
come bright

"
foxy

"
red : in short, the effect of brilliant, glowing

sunsets lias sometimes replaced that of the lowering skies originally
depicted. . . .

I had intended to go especially into the question of the state of

conservation of the drawings of the greatest of all water-colorists

Turner but space warns me to be brief. Now I yield to no man in

my admiration of that immortal artist, and the undeniable deteriora-
tion of his admirable drawings has long been a source of pain and
regret to me. It was, then, with no little surprise that I found my-
self taken to task in the Times by no less an authority than Mr. Rus-
kin for having alluded to the faded condition of the beautiful Turner

drawings, exhibited at the last Royal Academv winter exhibition.
So far as 1 could understand the gist of Mr. Ruskin's letter it was to

minimize or call in question the reality of the changes in the Turner's

drawings, which nevertheless were only too obvious, and had notori-

ously been the subject of universal discussion by hundreds and thou-
sands of sympathetic and disinterested observers.

In regard to this matter, however, 1 cannot do better than call in

the assistance of a high authority who had repeatedly brought this

subject to public notice years before, and that in so lucid and em-

phatic a manner as to dispense me entirely from adding anything
further of my own. 1 shall, then, in bringing this paper to a conclu-

sion, simply quote and fully endorse the statements and opinions so

well expressed by my fellow laborer and predecessor in the field.

In the Literary Gazette of November 13, 18.08, this writer, after

describing the particular method of preserving the water-color draw-

ings of Turner from the influence of light, says:

You will find that the officers of the Louvre ami the British Museum
refuse to expose their best drawings or missal pages to light, in conse-

quence of ascertained damage received by such drawings as have been

already exposed; and among the works of Turner I am prepared to

name an example in which the frame having protected a portion whilst
the rest was exposed, the covered portion is still rich and lovely in col-

ors, whilst the exposed spaces are reduced in some parts nearly to white

paper, and the color in general to a dull brown. . . .

Again, Turner's drawings, now national property,

were all kept by him in tight bundles or in clasped books; and all the

drawings so kept are in magnificent preservation, appearing as if they
had just been executed, whilst every one of those which have been in

the possession of purchasers and exposed in frames, are now faded in

proportion to the time and degree of their exposure; the lighter hues

disappearing, especially from the skies, so as sometimes to leave hardly
a trace of the cloud forms. 1 For instance, the great Yorkshire series

is, generally speaking, merely the wreck of what it once was. That
water-color drawings are not injured by darkness is also sufficiently

proved by tlie exquisite preservation of missal paintings, when the
books containing them have been little used.

Eighteen years after the above remarks appeared the same writer
reaffirmed his convictions on the subject in a letter which appeared
in the Daily Telegraph (July 5, 1876). He there tells us again of

the proper way to preserve the drawings of Turner. They are to be
framed and glazed, and kept, when they are not actually being
looked at, in portable cabinets, where they are

never exposed to the light. . . . Thus taken care of, and thus shown,
the drawings may he a quite priceless possession to the people of Eng-
land for the next five centuries; whereas those exhibited in the Man-
chester Exhibition were virtually destroyed in that single summer.
There is not one of them but is the mere wreck of what it was. I do
not choose to name destroyed drawings in the possession of others; hut
I will name the vignette of the Plains of Troy in my own, which had
half the sky baked out of it in that fatal year, and the three drawings
of Richmond (Yorkshire), Egglestone Abbey and Langharne Castle,
which have had, by former exposure to light, their rose colors entirely

destroyed, and half of their blues, leaving nothing safe hut the brown.
. . . The public may, therefore, at their pleasure, treat their Turner
drawings as a large exhibition of fireworks, see them explode, clap

1 The cloud forms, which have disappeared from the drawings, may be seen
in the engravings.
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their hands, and have ilone with them; or they may treat them as an

exhaustless library of noble learning.

Lastlv, in a brief note which appeared in the Dally Telegraph of

July 19, 1876, still the same writer repeats "that no
^water-color

work of value should ever be constantly exposed to light."

Now what is the name of (his outspoken and, as I hold, most dis-

cerning writer? None other than John llaxkin! 1

Surely, then, some counterfeit R'iskin must have penned these

lines in the Times of April 14, this year :

Out of direct sunlight it (a water color drawing) will show no failing

on your room wall till you need it no more. We may wisely spend our

money for true pleasures that will last our time or last even a very little

part of it
;
and the highest price of a drawing which contains in it the

continuous delight of years cannot be thought extravagant as compared
to that we are willing to give for a melody that expires in an hour.

Trnl v, the worth of a Turner drawing set against that of a single

tune on the fiddle! J. C. ROBINSON in the Nineteenth Century.

FLAME CONTACT. A NEW DEPARTURE IN WATER
HEATING. 2

IT
is my intention to prove to you, on theoretical ground, and also

by experimental demonstration, in such a manner as will admit

of no possible doubt, that the present accepted system of water

heatin" bv "aseous or other fuel, is a very imperfect means for an

end, and 'is, both in theory and practice, essentially faulty. My
statements may appear bold, but I come prepared to prove them in

A manner which 1 think none of you will question, as the matter

admits of the simplest demonstration. I will, in the first place, boil

a specified quantity of water in a llat-bottomed vessel of copper ;
the

time required to boil this you will be able to take for yourselves, as

the result will be visible by the discharge of a strong jet of steam

from the boiler. I will then take another copper boiler of the same

form, but with only one-half the surface to give up its heat to the

water, and will in this vessel boil the same quantity of water with

the same burner in a little over one-half the time, thus about

doubling the efficiency of the burner, and increasing the effective

duty of the Lcating-surfaec nearly fourfold, by getting almost double

the work from one-half the surface.

The subject is a comparatively new one, and my experiments are

far from complete on all points ;
but they are sullicienlly so to prove

niv case fully. As no doubt you are all aware, it is not possible to

obtain Hame contact with any cold, or comparatively cold surface.

This is readily proved by placing a vessel of water with a perfectly
(Lit bottom over an atmospheric gas burner; if the eye is placed on

a level with the bottom of the vessel a clear space will be seen

between it and the Hame. I cannot show this space on a lecture

table loan audience; but 1 can prove its existence by pasting a paper
label on the bottom of one of the boilers, ami exposing this to the

direct impact of a powerful burner during the time the water is

being boiled, and you will see that it comes out perfectly clean and
uneolored. Now, it is well known that paper becomes charred at a

temperature of about 400 Fahrenheit, and the fact my test-paper is

not charred proves that it has not been exposed to this temperature,
the flame being, in fact, extinguished by the cooling power of the

water in the vessel. I need hardly remind you that the speed with

which convected or conducted heat is absorbed by any body is in di-

rect ratio to the difference between its own temperature and that of

the source of heat in absolute contact with it
; and, therefore, as the

source of the heat taken up by the vessel is nothing but unburnt

gases, at a temperature below 400 Fahrenheit, the rate of absorption
cannot, under any circumstances, be great, and the usual practice is

to compensate for this inelliciency by an enormous extension of sur-

face in contact with the water, which extension I will prove to you
is quite unnecessary.
You will see 1 have here a copper vessel with a number of solid

copper rods depending from the lower surface ; each rod passes
through into the water space and is flattened into a broad head,
which gives up its heat rapidly to the water. My theory can be

stated in a few words : The lower ends of the rods, not being in close

communication with the water, can, and do attain a temperature suf-

ficiently high to admit of direct Hame coniact, and as their efficiency,
like that of the water surface, depends on the difference between
their own temperature and that of the source of heat in absolute con-

tact with them, we must, if my theory is correct, obtain a far greater

duty from them. I do not wish you would take anything for granted;

1 For further and equ illy-explicit utterances in lue same sense, sea Arrows nf
the Chate, 10, section 4.

2 by Thomas FletcLe . F.S.C. Gas Institute Meeting, London, June 9, 1886.

and although the surface of the rods, being vertical, can only be cal-

culated for evaporating power at one-half that of a horizontal sur-

face, as is usual in boiler practice, my margin of increased duty is

so great that I can afford to ignore this, aixl to take the whole at

what its value would be us horizontal surface, and still obtain a duty

fifty per cent greater from a surface which is the same in area as the

flat-bottomed vessel on the fireside, but having only one-third the sur-

face area in contact with the water. I do not, of course, profess to

obtain more heat from the fuel than it contains, but simply to utilize

that heat to the fullest possible extent by the use of heating surfaces

beyond comparison smaller than what have been considered neces-

sary, and to prove not only that the heating surface can be concen-

trated in a very small area, but also that its efficiency can be greatly
increased by preventing close water contact, and so permitting com-

bustion in complete contact with a part of the heating surface. I

will now boil forty ounces of water in this flat-bottomed copper ves-

sel, and, as you will see, sharp boiling begins in three minutes fifteen
'

seconds from the time the gas is lighted. The small quantity of steam

evolved before this time is of no importance, being caused partly by
the air driven off from the water and partly from local boiling at the

edges of the vessel, owing to imperfect circulation. On the bottom

of this vessel is pasted a paper label which you will see is untouched

by the flame, owing to the fact that no flame can exist in contact with

a cold surface. Jt may be thought, that, owing to the rapid conduct-

ing power of copper, the paper cannot get hot enough to char. This

is quite a mistake, as I will show you by a very curious experiment.
I will hold a small plate of copper in the flame for a few seconds,

and will then hold it against the paper. You will see that, although
the copper must of necessity be at a temperature not exceeding that

of the flame, it readily chars the paper.
We can, by a modification of this experiment, measure the depth

of the llameless space, as the copper, if placed against the paper
before it has time to be previously heated, will, if not thicker than

one-fortieth of an inch, never become hot enough to discolor the

paper, showing that the flame and source of heat must be below the

Itvel of a plate of metal this thickness. In repeating this experi-
ment I must caution you to use flour paste, not gum, which is liable

to swell and force the paper past the limit of the llameless space, and
also to allow the pa>te to dry before applying the flame, as the, steam

formed by the wet paste is liable also to lift the paper away and
force it into the flame. I will now take this vessel, which has only
one-half the surface in contact with the water, the lower part being
covered with copper rods, three-sixteenths of an inch in diameter, one-

half inch centres apart, and one and one-half inches long, and you
will see that with the same burner as before, under precisely the

same conditions, sharp boiling takes place in one minute fifty

seconds, being only thirteen seconds more than half the time

required to produce the same result with the same quantity of

water as in the previous experiment. Although the water
surface in contact with the source of heat is only one-half that

of the first vessel and the burner is the same, we can see the

difference not only in the time required to boil the forty ounces of

water, but also in the much greater force and volume of steam evolved
when boiling does occur. With reference to the form and propor-
tions of the conducting rods, these can only be obtained by direct

experiment in each case for each distinct purpose. The conducting
power of a metallic rod is limited, and the higher the temperature of

the source of heat, the shorter will Ihe rods need to be, so as to in-

sure the free ends being below a red heat, and so prevent oxidation

and wasting. There are also other reasons which limit the propor-
tions of the rods, such as liability to choke with dirt and difficulty of

cleaning, and also risk of mechanical injury in such cases as ordi-

nary kettles or pans ;
all these requirements need to be met by dif-

ferent forms and strengths of rods to insure permanent service, and,
as you will see further on, by substituting in some cases a different

form and type of heat conductor.
To prove my theory as to the greater efficiency of the surface of

the rods in contact with the flame as against that in direct contact
with the water, I have another smaller vessel which, including the

rods, has the same total surface in coniact with the flame, but only
one-third the water surface as compared with the first experiment.
Using again the same quantity of water and the same burner, we get

sharp boiling in two minutes ten seconds, being an increase of duty
of fifty per cent, with the same surface exposed to the name. The
rods in the last experiment form two-thirds of the total heating sur-

face, and if we take, as I think for some careful experiments we
may safely do, one-half the length of the rods lo be at a temperature
which will admit of direct flame contact, we have here the extraor-

dinary result that flame contact with one-third of the heating-surface
increases the total fuel duty on a limited area fifty per cent. This

really means that the area in contact with the flame is something like

six times as efficient as the other. In laboratory experiments it is

necessary not only to get your result, but to prove your result is cor-

rect, and the proof of the theory admits of ready demonstration in

your own laboratories, although it is unlit for a lecture experiment,
at all events, in the only form I have tested it.

If you will take two ordinary metal ladles for melting lead, cover
the lower part of one of these with the projecting rods or studs and
le ive the other plum, you will find, on melting a specified quantity
of metal in each, that the difference in duty between the two is very
small. The slight increase may be fully accounted for by the differ-

ence in the available heating surface reducing the amount of waste
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lieat passing away, and this proves that flame contact, and therefore

quick absorption of heat, takes place on plain surfaces as soon as
these are above .1 certain temperature, which, in a metal ladle, verv
soon occurs. What the temperature is which admits of (lame con-
tact I have, as yet, not je>-n able to test thoroughly, and it will need
some consideration how the determination of this is to be correctly
made ; at the same time it is a question of physics which should be

capable of being answered. Let us now take the other side of the

question. If the elliciency of a surface depends on flame contact,
there must, of course, be flame, or, at least, gases of an extremely
high temperature, and we therefore cannot expect this extraordinary
increase of efficiency in any part of our boiler except where flame

exists, and if these projections are placed in a boiler, anywhere ex-

cept in contact with flame, their efficiency must be reduced to that
of ordinary heating surface. They are, of course, useful, but only
in the same way as ordinary flue surface.

When we come to boilers for raising steam, which have to stand

high pressures, we come to other difficulties of a very serious nature,
which require special provision to overcome them. To put such rods
as I have referred to in a boiler-plate necessitates the plate being
drilled all over with holes, causing a dangerous source of weakness,
as the rods cannot be used as stays; further than this, they would
render really efficient examination a matter of extreme difficulty,
and would be liable to give rise to frequent and almost incurable

leakages ;
but there is, fortunately, a very simple way to overcome

this difficulty. I have found that rods or points, such as I have de-

scribed, are not necessary, and that the same results can be obtained

by webs or angle-ribs rolled in the plates. My experiments in this

direction are not complete, and at present they tend to the conclusion
that circular webs, which would be of the greatest efficiency in

strengthening the (lues, are not so efficient for heating as webs run-

ning lengthways with the flue, and in a line with the direction of the
flame. This point is one which I am at present engaged in testing
with experimental boilers of the Cornish and Lancashire type, and,
as we have in gas a fuel which renders every assistance to the exper-
imenter, it will not take long to prove the comparative results ob-
tained by the two different forms of web. Those of you who have
steam boilers will, no doubt, know the great liability to cracking at

the rivet holes in those parts where the plates are double; thiscrack-

ing, so far as my own limited experience goes, being usually, if not

always, on the fire side, where the end of the plate is not in direct

contact with the water, where it is, in fact, under the conditions of

one of the proposed webs. I think we may safely come to the con-
clusion that this cracking is caused by the great comparative expan-
sion and contraction of the edge of the plate in contact with the fire,
and it will probably be found that if the plates are .covered with

webs, the whole of the surface of the plates will he kept at a higher
and more uniform temperature, and the tendency to cracks at the
rivet-holes will be reduced. This is a question not entirely of theory,
but needs to be tested in a 'tual practice.
There is another point of importance in boilers of the locomotive

class, and those in which a very high temperature is kept in the fire-

box, and this is the necessity of determining by direct experiment
the speed with which heat can safely be conducted to the water with-
out causing the evolution of steam to be so rapid as to prevent the
water remaining in contact with the plates, and also whether the
steam will or will not carry mechanically with it, so much water as to

make it objectionably wet, and cause priming and loss of work bv
water being carried into the cylinders. I have observed, in the open
boilers I use, that when sufficient heat is applied to evaporate one
cubic foot of water per hour from one square foot of boiler surface,
the bulk of the water in the vessel is about double, and that the
water holds permanently in suspension a hulk of steam equal to itself.

I have, as yet, not had sufficient experience to say anything posi-

tively as to the formation or adhe.-ion of scale on such surfaces as I
refer to, but the whole of my experimental boilers have, up to the

present, remained bright and clean on the water surface, being dis-

tinctly cleaner than the boiler used with ordinary flat surfaces. It is,

I believe, generally acknowledged that quick heating and rapid cir-

culation prevents, to some extent, the formation of hard scale, and
this is in perfect accord with the results of my experiments.
The experiments which I have shown you, I think, demonstrate

beyond all question that the steaming power of boilers in limited

spaces, such as our sea-going ships, can be greatly increased
;
and

when we consider how valuable space is on board ship, the matter is

one worthy of serious study and experiment. It may be well to men-
tion that some applications of this theory are already patented. I

will now show you, as a matter of interest, in the application of coal

gas as a fuel, how quickly a small quantity of water can be boiled by
a kettle constructed on the principle I have described, and to make
the experiment a practical one I will use a heavy and strongly-made
copper kettle which weighs six and one-half pounds, and will hold,
when full, one gallon. In this kettle I will boil a pint of water, and,
as you see, rapid boiling takes place in fifty seconds. The same
result could be attained in a light and specially-made kettle in thirty

seconds, but the experiment would not be a fair practical one, as the

vessel used would not be fit for hard daily service, and I have there-

fore limited myself to what can be done in actual daily work rather
than laboratory results, which, however interesting they may be,
would not be a fair example of the apparatus in actual use at present.

THE GEOLOGY OF THE EARTH'S SURFACE IN ITS
SANITARY ASPECT.

FROM
an inter-

esting paper
read by Profes-

sor W. Fream at a
recent meeting of the

Surveyors' Institu-
tion [London], on
" The Geology of the
Surface in its Practi-
cal Aspects," the fol-

lowing passages are
taken :

" A full knowledge
of the nature and
distribution of the

superficial deposits is

a necessary prelimi-

nary to a thorough
comprehension of lo-

cal conditions favor-
able to water supply
and drainage. Water
derived from surface

springs is always
more or less open to

suspicion, and the re-

cent progress of med-
ical and sanitary
science has indicated

clearly enough tl.e

nature of the dangers
which may lurk in

drinking-water ob-

tained from such
sources. The grow-
ing density of the

population is, even
in rural districts perhaps I ought to say particularly in rural dis-

tricts calculated to increase rather than to diminish this source of

danger. Cases in which shallow wells have run dry when adjacent
cesspools have been abolished are by no means hypothetical, and fil-

tration through a few feet or yards of porous, sandy or gravelly rock
is utterly inoperative against organic poisons. The establishment or
maintenance of ponds is another important matter, especially in

agricultural districts; it is a circumstance which is largely dependent
on the character of tlie soil and subsoil, and on the nature of the
available sources of water-supply." The unhealthy character of some districts is associated with the
nature of the soils, and it may be regarded as an established fact
that certain classes of diseases are specially addicted to certain soils.

On soils pervious to water the prevailing diseases are of the enteric
or typhoid type; on impervious soils they are consumption and other

lung diseases, and rheumatism. In the former case foul drinking-
water obviously suggests itself as the medium of contagion, for when
the level of the ground water is low, percolation is free, and then it

is that most of the zymotic diseases are rife. Professor Pettenko-
fer's continuous daily observations on the height of the ground water
at Munich demonstrated that when the ground water fell tlie death
rate rose, typhoid fever in particular inducing fatal results. Not long
ago Mr. Baldwin Latham prepared a diagram showing the connec-
tion between low ground-water and typhoid fever at Croydon. The
ground-air, moreover, is as important from a hygienic point of view,
particularly in relation to dwelling-houses, as is the ground water.
The quantity of ground air varies with the nature of the soil, beiuo-

least in clays, more in loams, and most in sands or gravels; it varies^

also, with the quantity of moisture in the soil, and, in any given soil,
it approaches the maximum when the ground-water is at its lowest.

The circulation of air in the soil is greatly influenced by the temper-
ature and pressure of the atmosphere, and a falling barometer is a

danger signal, bidding us beware lest the offensive gaseous emana-
tions from defective drains and cesspits should be given off at the
surface of the ground, and perchance beneath the dwelling-rooms of

a house, where.the draught caused by fires will aid in determining
the course of the effluvia. Dr. J. W. Tripe, Medical Officer oi

Health for Hackney, has traced the path of injurious gases through
more than thirty feet of loose soil. Some years ago, Mr. G. J. Sy-
mons, F. R. S., Secretary of the Royal Meteorological Society, advo-
cated the collection, by a commission of experts, of a complete
statistical record of the health rate, death rate, geology, climate,

water-supply, drainage, and general conditions of all our mineral-

water, sea-bathing, or pure-air resorts; and he maintains that the
collection of such statistics would have both direct and indirect ben-

ficial effects infinitely beyond the cost of the inquiry. The temper-
ature both of soil and of ground-water is obviously a matter of

importance.
" The reason that sandy and gravelly soils have usually received

town populations before clayey ones a fact which was well illus-

trated during the settlement of the metropolitan districts is that, on
the former, water was as easy to obtain as, on the latter, it was
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frequently difficult; the sanitary differences between the two kinds of

soil are branches of very recent knowledge. So intimate is the rela-

tion between the geology of the surface and the conditions control-

ling health, that the University of London, in its
' Examination in

Subjects relating to Public Health,' wliich is open only to its grad-

uates in medicine, requires candidates to give evidence of a knowl-

edge of 'Geology, as regards general knowledge of Rocks, their

conformation and chemical composition, and their relation to under-

ground Water, and to drainage and sources of Water-supply.'

Among legislative enactments, the Rivers Pollution Prevention Act

is not witlfout interest and significance in the same connection."

A PHARAOH'S HOUSE FOUND IN A CORNER OF THE
DELTA.

TJ VERY curi-

r\ ous and inter-

/ esting discov-

ery has been made
in the loneliest and

dre; r est corner of

the Northeastern ,,

Delta. In a land

where previous ex-

plorers have founi

only temples and

tombs the monu-
ments of an extinct ,

faith and the graves [_.

of a dead nation

Mr. Flinders Pe- (

trie has lighted

upon the ruins of a II

royal palace. Not
a palace of the du- \j

bious pre-historic

Byzantine sort, but

a genuine and highly-respectable structure, with an unblemished ped-

igree and a definite place in the history of four great nations. In

a word, the fortunate finder of Naukratis has for the last six or

eight weeks been working upon a large mound, or group of mounds,
called Tell Defenneli, which Egyptogolists and historians have long
identified with the " Pelusiac Daphnae

"
of the Greek writers and the

"
Taphanhes

"
of the Bible. Here he has discovered the ruins of

that very palace to which, as recorded in the Book of the Prophet
Jeremiah (chapter 43), Johamin, the son of Kareah, followed by

"
all

the Captains of the forces
" and "the remnant of Judab," brought

the fugitive daughters of Zedekiah, then a dethroned and mutilated

captive in Babylon. This flight of the Hebrew Princesses took place
about u. c. 585, during the reign of Ua-ab-Ra (twenty-sixth Egyp-
tian dynasty), whom the Hebrews called Hophra and the Greeks

Apries. The Pharaoh received them with hospitality. To the mass
of Jewish immigrants he granted tracts of land extending from Taph-
anhes to Bubastis, while to the daughters of Zedekiah, his former

ally, he assigned this royal residence, which the Bible calls " Pha-
raoh's house in Taphanhes."
At the time when these events happened the whole of this part of

the Delta, to the westward as far as Tanis (San), to the southward as

far as the Wady Tiimilat, was a rich pastoral district, fertilized bv the
annual overflow of the Pelusiac and Tanitic arms of the Nile. It is

now a wilderness, half marsh, half desert. Toward the eastern ex-

tremity of this wilderness, in the midst of an arid waste relieved bv

only a few sand-hills overgrown with stunted tamarisk bushes, lie the
mounds of Defenneli. Far from roads, villages, or cultivated soil, it

is a place which no traveller goes out of his way to visit, and which
no explorer has hitherto attempted to excavate. Sixteen miles of
marsh separate it on the one side from Tanis, while on the other the
horizon is bounded by the heron-haunted lagoons of Lake Menzaleh
and the mud-swamps of the plain of Pelusium. The mounds consist
of three groups situate from half a mile to a mile apart, the interme-
diate flit being covered with stone-chips, potsherds, and the remains
of brick foundations. These chips, potsherds, and foundations mark
the site of an important city in which the lines of the streets and the
boundaries of two or three large inclosures are yet visible. Two of
the mounds are apparently mere rubbish heaps of the ordinary type ;

the third is entirely composed of the burned and blackened ruins of
a huge pile of brick buildings, visible, like a lesser Birs Nimroud, for
a great distance across the plain. Arriving at his destination toward
evening, footsore and weary, Mr. Petrie beheld this singular object
standing high against a lurid sky and reddened by a fiery sunset.
His Arabs hastened to tell him its local name, and he may be envied
the delightful surprise with which he learned that it is known far and
near as "El Kasr el Bint el Yahudi the Castle of the Jew's Dauo-h-
ter."

Swing at once that the interest of the place centred in this" Kasr,"
Mr. Petrie forthwith pitched his camp at the foot of the slope, be-
tween the tamarisks and the right bank of a brackish canal which
intersects the outskirts of the mound and expands somewhat higher
up into two good-sized lakes. The place being literally in the midst
of an uninhabited desert, he hail brought with him a patriarchal fol-

lowing of Nebesheh folk men, boys, and girls some forty souls in

all, to say nothing of camels and baggage. Want of space forbids us

to follow Mr. Petrie step by step in his work of exploration ; enough
that he at once concentrated his forces upon the "

Kasr," which has

now been so thoroughly cleared out and "cleared up that not only its

architectural structure, but its history has been rescued from oblivion.

The building was first a stronghold, quadrangular, lofty, massive
;

in appearance very like the keep of Rochester Castle. It contained

sixteen square chambers on each floor, both the outer walls and par-
tition walls being of enormous strength. It is, of course, impossible
to guess of how many stories it was originally composed; but the

bulk of the mound consists of its ddbris. This stronghold was built

by Psammetichus I, whose foundation deposits (consisting of libation

vessels, corn-rubbers, specimens of ores, model bricks, the bones of a

sacrificial ox and of a small bird, and a series of little tablets in gold,

silver, lapis-lazuli, jasper, cornelian, and porcelain, engraved with the

royal name and titles) have been discovered by Mr. Petrie under the

four corners of the building. The name of the founder being thus

determined, we at once know for what purpose the castle was erec'ed.

What the excavations have disclosed is, however, still more curious.

And here it is necessary to remember that the place is not merely a

ruin, but a burned ruin, the upper portions of which have fallen in

and buried the basements. Furthermore, it was plundered, disman-

tled, and literally hacked to pieces before it was set on fire. The
State rooms, if one may use so modern a phrase, were lined with

slabs of fine limestone covered with hieroglyphic inscriptions, bas-

relief figures of captives and the like, most delicately sculptured and

painted. These now lie in heaps of splintered fragments, from among
which Mr. Petrie has with difficulty selected a few perfect specimens.
The whole place, in short, tells a tale of rapine and vengeance. It

would be idle, under these circumstances, to hope for the discovery
of objects of value among the ruins. Moreover, it was only in the

basement-chambers, where things might have fallen through from

above, or have been left in situ, that there seemed to be any prospect
of " finds

"
for the explorer. Now, the basements were the offices,

and some of these offices have been found intact under the superin-
cumbent rubbish. There is certainly nothing very romantic in the

discovery of a kitchen, a butler's pantry, and a scullery. It would
be more satisfactory to find a throne-room or a treasure-chamber.
Yet even these domestic arcana become interesting when they form

part of an ancient Egyptian palace of twenty-five hundred ami fifty-

two years ago. The kitchen of " Pharaoh's house in Tahpanhes
"

is

a big room, with recesses in the thickness of the walls, which served
for dressers. Here some fourteen large jars and two large flat dishes

were standing in their places, unharmed amid the general destruc-

tion. A pair of stone corn-rubbers, a large iron knife, various weights,
and three small flat iron pokers or possibly spits were also found
in this room. The butler's pantry, it need scarcely be said, was the

room to which wine jars were brought from the cellars to be opened.
It contained no amphora, but hundreds of jar lids and plaster ampho-
rae stoppers, some stamped with the royal ovals of Psammetichus, and
some with those of Necho, his successor. Here, also, was found a

pot of resin. The empty amphorae, with quantities of other pottery,

mostly broken, were piled in a kind of rubbish depot close by. Some
of those amphora} have the lute-shaped hieroglyph signifying

" nefer
"

(good) scrawled three times in ink upon the side, which, not to speak
it profanely, may probably indicate some kind of "XXX" for Pha-
raoh's consumption. Most curious of all, however, is a small room

evidently sacred to the scullery maid. It contains a recess with a

sink, a built bench to stand things upon, and recesses in the wall by
way of shelves, in which to place what has been washed up.

" The
sink," writes Mr. Petrie,

"
is formed of a large jar with the bottom

knocked out and filled with broken potsherds placed on edge. The
water ran through this, and then into more broken pots below, placed
one in another, all bottomless, going down to the clean sand some
four or five feet below." The potsherds in this sink were covered
with organic matter and clogged with fish-bones.

In other chambers theie have been found large quantities of early
Greek vases, ranking from B. c. 500 to B. c. 600, some finely painted
with scenes of gigantomachia, chimeras, harpies, sphinxes, processions
of damsels, dancers, chariot races, and the like, nearly all broken, but

many quite mendable; also several big amphorae with large loop han-

dles, quite perfect. A sword handle with a wide curved guard, some
scale armor, bronze rings, amulets, beads, seals, small brass vessels, and
other minor objects of interest have also turned up, and two rings
engraved with the titles of a priest of Amen. Some small tablets in-

scribed with the name of Amasis (Ahmes II), and a large bronze seal

of Apries (Hopbra), are important, inasmuch as they complete the
name-links in the historic chain of the twenty-sixth Dynasty. . . .

To identify Jeremiah's stones (unless he had first inscribed them,
which is unlikely) would, of course, be impossible. Yet Mr. Pelrie
has looked for them diligently, and turned up the brickwork in every
part. Some unknown stones have, indeed, been dug out from below
the surface, and it is open to enthusiasts to identify them, or not, as

they think fit, but about the " Balat
"

it is scarcely possible that there
should be a difference of opinion. Did Nebuchadrezzar really come
to Taphanhes and spread his royal pavilion on that very spot, and
was Jeremiah's prophecy fulfilled? Egyptian inscriptions say that
he came, and that Apries defeated him; Babylonian inscriptions
state that he conquered, and the truth is hard "to discover. At all

events, there are three clay cylinders of Nebuchadrezzar in the Mu-
seum at Boulak inscribed with the great king's name, titles, parent-
age, etc., which there is much reason to believe were found a few
years ago at this place, and not as the Arab sellers stated, at TIISM'III,
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on the isthmus. Such cylinders were taken with him by Nebuchad
rezzar in his campaigns for the purpose of marking the place where
he planted his standard and throne of victory. London Times, June 18.

[ We cannot pay attention to the demands of correspondents who for-

get to give their names and addresses as guaranty ofgood faith.']

SIR EDMUND BECKETT AGAIN.
NEW YORK, June 28, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT :

De*r Sirs, For years there has been no better fun than reading
Sir Edmund Beckett's lucubrations on art, particularly in its archi-

tectural field. He muddles whatever he handles with such stolid and

thorough self-complacency that one is inevitably reminded of those

very much mixed metaphors of Sir Boyle Roche, which have so long
been prominent in the stock of our recurrent Joe Millers. It never
occurred to me that his last pronunciamento was any more worth se-

rious treatment than many preceding ones ;
but Mr. Leopold Eidlitz

has thought it worth while to give it such treatment in your issue of

Saturday, though, to be sure, it gives the latter an opportunity to in-

sist, in a quite piquant way, on several self-evident points, to the ad-

vantage no doubt of some of your younger readers.

Sir Edmund has lately, it is understood, been posing for a peerage,
and to gain his end naturally trades on the chief capital he has, i. e,,

his reputation (however fairly or unfairly earned) among his official

superiors for saving the public treasury from the wilfulness and ex-

travagance of naughty architects ; though indeed, when lie talks of

his walls nine feet thick it does look a little as if he might have fallen

into over-lavish ways himself. But, it seems,
" he likes walls like him-

self." He certainly does resemble dead stone walls, and very thick

ones in more respects than one. It is really much to be feared that

our obfuscated baronet in having
" to do a good deal with architects

"

has necessarily received too many snubs from competent and self-

respecting ones to make his word worth much when speaking of them
en masse.

There are of course architects and architects, as there are compe-
tent, conscientious and modest lecturers and lecturers who for their

own purposes injuriously transcend their " duty all that is formally

required of them," by venturing to instruct youth in what they con-

vict themselves of knowing nothing or very little indeed about;
and by poisoning their minds against a whole profession. It is cer-

tainly true that the mediaeval architects overrated the functions of

the arch, which, as the Arabs say, "never sleeps;" and that much of

the ecclesiastical work was of poor construction, probably because it

was controlled by superstitious, self-sufficient, sinecure clergy, having
as agents perfunctory, officious, greedy commissioners-of-works et hoc,

always in the way to show their self-importance and to absorb the

funds, and thus prevent the real designers and experts from carrying
out their plans properly. A few years ago, under the guidance of

the contractor for repairs, I went over the uncovered foundation and
other work of portions of Peterborough Cathedral, and found in it as

thorough
"
scamp

" work as I ever encountered in any modern con-

struction. At another time, I saw unmistakable evidence of similar

dishonest work in an ancient Italian cathedral, that of Pavia, I think.

But no one believes that " the whole Institute of [British] Archi-

tects
"

recently wanted Sir Edmund Beckett to build a nine-inch

wall where a nine-foot one was constructionally requisite ;
nor even

that any middle-aged abbot of St. Alban's or his chief commissioner

of works was stupid enough or money-grubbing enough to make a

mistake covered by a discrepancy so wide, whatever superficial evi-

dence to that effect may exist, after the changes of centuries, to the

apprehension of the dilettante and placeman. It is much safer to as-

sume that Sir Edmunds' "
large arch

"
is really a small one, and that

he does not understand the constructive laws for carrying thrust

safely from one point to another, or the adequacy of buttresses and

other abutments. For in nearly everything the Press has given us

of Sir Edmund Beckett, he only affords another proof of the fact

that every man, however great in his own estimation, is a fool outside

of his rut (though of course some ruts are wider than others), as was

very apparent when Professor Huxley gave an astonished world his

surprising views on college facades, and more recently with other sci-

entists and philosophers those on the Irish question.
But after all it is to be feared that Sir Edmund may conscientiously

have some ground, not for his impertinent aspersions of a whole pro-

fession, the functions of which so complex, exacting and widely in-

clusive, and the finer qualifications for and results of which he is ob-

viously incompetent to understand or deal with, but, for his evident

impression that some architectural practitioners need watching as

regards some points; just as chiefs of public work, commissions and

soi-disant art lecturers need with respect to others, as much watching
as may be convenient. And it would be quite in order for the (it is

to be hoped) not yet exhausted pen of Mr. Leopold Eidlitz to give
us some suggestions as to the best way of removing tbe impression,
rife among the more unthinking portion of the public that just as

they assume that every clergymen is a hypocrite and every physician
a quack, so every architect is necessarily a mere draughtsman of

pretty lines, and a spendthrift, for purposes of show and self-glorifi-
cation, of other folks' money. Doubtless Mr. Eidlitz's facile pen
could easily brush away such injurious assumptions, and produce be-
fore the bowed head of Sir Edmund and to the admiration of the pub-
lic, those shining examples of practitioners who not only fill the bill
in his estimation at all professional points, but in the moral field,
which is always the final test-ground with any civilized community,
show no taint or flaw whatever, no vanity or self-assumption, no ego-
tism or greed, no undermining, no treachery ;

but only the keenest
perception, in the midst of ignorance, inappreciation and Philistinism
of the claims of the profession on its prominent and representative
members, to the best fruits of modesty, disinterestedness, fraternity
and public spirit. A. J. BLOOR.

THE LATEKAN'S NEW APSE. The new apse of the Lateran Basilica
was inaugurated yesterday with much pomp. But for the fiction of
his imprisonment the ceremony would have been performed by Leo
XIII in person, for the Pope as such is Bishop of this basilica, which
is proclaimed by an inscription in the portico to be the mother and
head of all the churches of Rome and of the world. As it is, the Pope
delegated his duties to Cardinal Monaco la Valletta, who celebrated
the pontifical mass at the high altar. An excellent choir rendered the
music, composed expressly for the occasion by Signor Capocci. The
new apse, which is a massive and gorgeous piece of architecture, ex-
tends 67 feet beyond the old one. The entrance to it is formed by an
arch decorated with mosaics supported by two columns. The princi-
pal achievement in the erection of the new apse has been the removal
to it of the quaint thirteenth century mosaics which decorated the old
one. This difficult task has been accomplished most successfully. The
execution of the whole work has taken ten years. Large crowds of
people of every condition and political party thronged the breezy aisles
of the vast basilica to enjoy this ecclesiastical and artistic festa. The
absence of the English tourist was conspicuous, but not strange, in view
of the severe heat which has now set in. London Daily News.

WHEN TO CUT TIMBER. Many years ago two fences on a certain
farm were made of common basswood rails, one of them with rails cut
in winter and the other from trees felled at midsummer and at once
split into rails. The former rotted more or less after some years, while
the latter, or summer-cut rails, become hard like horn, and far outlasted
those cut in winter. What was the reason of this difference t Simply
this : The rails cut in winter were long in drying through the remain-

ing months of winter and through spring ; the sap partly fermented or
soured and injured the texture of the wood, and unfitted it for lasting
many years. The summer-cut rails were placed where they seasoned

rapidly, and they became hard and horn-like. There are various theo-
ries about cutting timber when the "

sap is up," and the "
sap down,"

in connection with the proper time, but they are mostly errors. It is

true there is less sap in a tree after it has been growing rapidly, the
leaves evaporating in some degree the water in the sap-vessels, and the
wood is consequently dryer than in spring before there is any outlet for
the surcharged vessels through the leaves. But this is not the reason
the summer-cut timber is most durable ; it is simply from the rapid dry-
ing. Owners, therefore, who have timber to cut, may obtain a supply
of more durable quality by cutting down and cutting up now, instead
of next winter. St. Paul Pioneer Press.

STRUCTURES ON COMPRESSIBLE FOUNDATIONS. The subsoil at Chi-

cago, U. S., is wet clay, and yielding to an extent which has caused
serious difficulties in many of the heavier buildings by the unequal
settlement. One of the most prominent examples is that of the United
States Government building, which was built upon a bed of concrete
three feet in thickness ; the inequality of the pressure upon the foun-
dations has caused an uneven subsidence, and many undesirable conse-

quences have taken place. The concrete foundation has become
broken, and cracks in various portions of the masonry, even to distor-

tion of arches, and in two instances stones are reported to have dropped
from the decorative work (on April 21) to the jeopardy of persons on
the sidewalks around the building. As an example of what can be

accomplished by the exercise of engineering skill under similar limit-

ing conditions, the Home Insurance Company's building, in the same city
is a fire-proof structure of great weight, being 160 feet in height, and
constructed of masonry and iron. The foundation consists of inde-

pendent piers built of alternate courses of dimension-stone and rubble,
and the area of the bottom carefully proportioned to a surface of a

square foot to each two tons of load to be supported by the pier. In

this manner each basement pier and each vertical line of columns
rested upon an independent foundation which was loaded to a uniform

intensity per square foot. The beams and girders were very securely
anchored together at walls and at intersections, and strips of band iron

built into the masonry over arches and other places where reinforce-

ment might be desirable. The whole building has subsided 2j inches,

but owing to the care in placing loads of uniform intensity of stress

upon the foundation, the maximum inequality in settlement has been

only 11-16 inches. In our day and generation the wise men are not

limited to those who build their houses upon a rock, but must include

those who make the sand as stable in its resistence as a rock. The

original peninsula comprising the city of Boston, U. S., has been dis-

torted into some other geographical form, and more than double in area

by filling over the harbor and estuaries by about 10 feet of gravel
over the clay and mud forming the bottom. The large buildings con-

structed upon this
" made land

" have received the benefit of skilled

engineers in regard to the distribution of the loads upon the piling

which support the stone foundations, and bid fair to remain permanent
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without any distortion, but many of the elegant private residences on

the Back Bay district of the city, being erected under the sole direc

tion of architects who did not avail themselves of the work of engi
neers familiar with that special branch, have settled irregularly, anc

many fine buildings are marred by cracks in walls and ceilings. This

criticism does not apply in so great a measure to many of the later

buildings where more judicious measures have been introduced to pro-
vide for uniform settling. The architects are not alone at fault here

for the abutment piers of a highway bridge over a railway on this dis

trict were moved laterally, foundations and all, some twelve years ago

by the earth pressure caused by the approaches. Engineering.

BAROMETRIC WELLS. Mr. J. S. Harding writes to Symon's Meteoro-

logical Magazine calling attention to the use which has been made in

Switzerland of old wells for storm-warning purposes. He quotes from

a recent monthly bulletin of the meteorological observatory of the Royal
Institute of Riposto that in the village of Meyrin (Canton of Geneva),
some disused wells have been hermetically sealed to serve as barome-
ters to the people. An orifice of about an inch in diameter is made in

the cover of the well, by which the internal air is put in communica-
tion with the external. When the air pressure outside diminishes upon
the approach of a storm the air in the well escapes and blows a whistle

in connection with the orifice, and in this way notice of a storm's ap-

proach is given to the inhabitants. If, on the contrary, the pressure
increases, a different sound is produced by the entry of the air into the

well, and the probability of fine weather is announced. The idea is a

very good one for villages in which old disused wells can be had for this

purpose. The indications afforded by the sound of the whistle might
not in all cases be correct, and in some might be misleading, but in

many cases they might prove valuable warnings. In our Western dis-

tricts subject to tornadoes abandoned wells could be put to no better use

than to admonish the people of these fatal storms. NeioYork Herald.

MR. RUSKIN ON CHURCH-BUILDING DEBTS. The following is a copy
of a letter received from Mr. Ruskin in reply to a circular asking him
to subscribe to pay off the debt upon Duke-Street chapel, Richmond,
S. W.:

BRANT WOOD, CONISTON, LANCASHIRE, May 19, 1886.

Sir, I am scornfully amused at your appeal to me, of all the people
in the world the precisely least likely to give you a farthing ! My first

word to all men and boys who care to hear me is
" Don't get into debt.

Starve and go to heaven but don't borrow. Try first begging I

don't mind, if it's really needful stealing ! But don't buy things you
can't pay for !

" And of all manner of debtors pious people building
churches" they can't pay for are the most detestable nonsense to me.
Can't you preach and pray behind the hedges or in a sand-pit or a
coal-hole first 1 And of all manner of churches, idiotically built iron

churches are the damnablest to me. And of all the sects of believers

in any ruling spirit Hindoos, Turks, feather idolaters and mumbo-
jumbo log-and-fire worshippers who want churches your modern
English evangelical sect is the most absurd and entirely unendurable to

me ! All which they might very easily have found out from my books

any other sort of sect would ! before bothering me to write to

them. Ever, nevertheless, and in all this saying, your faithful servant,
JOHN RUSKIS.

DECAY OF WESTMINSTER ABBEY. In the early part of the last

century parliament voted large sums toward the repair and completion
of the abbey, and it was not until more than 500 years after its founda-
tion that the building was finished by the completion of the two west-
ern towers in 1741. Again, from 1809 to 1821, sums amounting in all

to .40,000 were expended by parliament on Henry VH's chapel. In

point of fact the capitular revenues were never, even in pre-Reformation
times, eq.ua! to the maintenance of so vast and costly a building; the
church was always too large and magnificent for a mere monastery,
and was maintained, at times very inadequately, by the bounty of suc-
cessive sovereigns. From 1830 onward, however, the abbey estates
became more lucrative, owing to the Increase in value of the property
held by the chapter in the northwestern suburbs of London, and for a
time the chapter was comparatively rich. The necessity for a large
and continuous expenditure on the maintenance and restoration of the
external fabric had not, however, at that time been perceived; and
when, in consequence of a series of acts passed between 1840 and 1868,
the property of the abbey was transferred to the ecclesiastical com-
missioners and the revenues of the dean and chapter were commuted
for a fixed sum, no sufficient provision was made for the cost of main-
taining the fabric. The commutation scheme took full effect in 1869,
when the late Dean Stanley was dean, and it provided for the annual
payment of a certain sum of money to the dean and chapter, and for

reconveyance to them of certain estates partly agricultural and partly
situated in London. The revenue of the agricultural estates has not,
however, proved as great as was anticipated, and altogether the ar-

rangement made was one by which, as in other cases, the ecclesiastical
commissioners seem to have profited at the expense of the dean and
chapter. However this may be, it was certainly not foreseen at the
time that the repairs and restorations necessary to preserve the abbey
from ruinous decay would very shortly entail the expenditure of a sum
estimated at from 60,000 to 80,000. In 1869 Sir Gilbert Scott had
examined the abbey and had reassured the dean and chapter as to the
general soundness of its condition. But some years afterward a fresh
examination was made by Mr. Pearson, the well-known architect, who
reported in March, 1882, that a process of decomposition was going on
in the external fabric of the building, which, if not speedily arrested
.must result in its ruin. From the time when this alarming report was'
received the dean and chapter have done their best with the limited
funds at their disposal, and some of the most decayed portions of the
fabric have been repaired ; but the bulk of the work still remains to be
done, and there are no funds to carry it on or even to meet the large
deficit already incurred. We are satisfied that these facts only need
to be generally known in order to induce parliament to take the stepswhich was necessary to preserve from imminent ruin a building so dear
to the nation as Westminster Abbey. London Times.

THE ROTAL PALACE AT MADBID. The royal palace of Madrid is

one of the most colossal and one of the most magnificent royal resi-

dences in the world. The site which it occupies is said to be that of
the original outpost Alcazar of the Moors, where Enrique IV resided.

On the destruction of tin's by fire on Christmas eve, 1734, Philip V set

on foot the construction of a residence which he intended to make into

a rival of Versailles. The first design, by Felipe de Jubara, a Silician,
was even of more ambitious dimensions than that actually carried out
afterward by another architect, Giovanni Sacchetti, of Turin. This

plan, though smaller and less costly than the original one, embraced
the formation of a block of buildings 470 feet square and 100 feet in

height, though the wings of the stupendous edifice have never been

completed. So vast, indeed, are its dimensions, so noble its architec-
tural design, and so splendid its internal decoration, that when Napo-
leon the Great paid a visit to Madrid to see his brother Joseph, whom
he had made mock king of Spain, the grandeur and the splendor of the
Palacia Real fairly took away the breath of the cold-blooded and cyni-
cal conqueror and art critic, who had sneeringly remarked of the
cathedral of Strasbourg that it ought to be placed under a glass
shade, and of the Duomo at Milan that its wondrous marble tracery
would serve very well as a pattern for the laced border of a lady's pocket-
handkerchief. On ascending the grand staircase he halted, turned to

King Joseph and said :

" Monsieur mon frere, you are better lodged
than I am." London Telegraph. %-

THE autumnal season, if it may be so termed already, has not for years
opened with as favorable prospects as this one. The various commercial
agencies make very encouraging reports, substantially agreeing in a twenty
per cent reduction in the number of failures involving a capital of over 85,000,
and a decrease of twenty-five to thirty-three per cent in the liabilities.

These favorable prospects are not altogether reliable. It was the apprehen-
sions more or less generally entertained early in the season that preserved
a conservative policy among producing interests. The strike outbreak
helped. Both these influences permitted stocks to be absorbed, and pre-
vented, or rather checked, a glutting of the market?. If manufacturers
and house, shop and railroad builders are going to take it for granted that
our country is hungry and that the channels of trade are comparatively
empty, they will not be very long in overcoming the good but somewhat
accidental efforts produced by the causes named during the first six months.
The impetus given by the abundance ol capital is almost a permanent one.
House building is going on actively. The June returns of the Real Estate

Exchange of New York shows a larger business in buying of real estate
and in new construction than during June of last year which had not been
damaged by strike agitations. Plans were filed for 495 new buildings costing
$0,732,755, against 320 for June last year, costing $5,151,425. For six
montbs the transfer shows an excess of 1,500 in number and $41,000,000 in
value. The outlay this year, in course, foots up $37,500,000, and the esti-

mated outlay for the entire current year is $75,000,000 against $44,000,000
last year. Brooklyn shows a falling off from 2,030 projected buildings
during the first half of last year, costing $10,567,417, to 1,878 enterprises
this

year,
to cost, when completed, $9,267,417. The Philadelphia statistics

for like periods are 1,796 against 1,964, showing a favorable increase this

year over last. Throughout Pennsylvania, New Jersey and New York the
extension of building operations is general. The demand for lumber, brick,
stone, lath, cement, slate, roofing-material, to say nothing of house furnish-

ings, is such as to lead the most doubtful to the conclusion that the build-

ing activity is deep and widespread. There is nothing in the labor field to
note. Railroad strikes are over, and a District Court of the United States
at Indianapolis proposes to lend its influence to put an end to them. With
the Locomotive Brotherhood in the cab and the Knights on the track, and
the United States Court in the background, we may expect some freedom
and relief. The strike of a thousand or so mill men at Philadelphia has
no special significance. The iron trade generally is quiet but a heavy
demand is probable for all kinds of material. The coal producers are feel-

ing a depression. The Vessel Owners' Association on the coastwise carry-
ing trade are barely able to sustain rates. The lumber demand is heavy
and continuous in all Eastern, Western, and Southern markets, and fair

prices are realized. Yellow pine is growing in demand at certain points.
White pine is active in New England markets along with spruce, but is dull
at New York and Philadelphia. The hardwoods are not plenty and high
prices rule for good stuff. Saw-mill interests are encouraged to extend

plants, and planing-mill interests are growing along the lines of railroads

contiguous to lumber fields. The makers of wood-working machinery are
ible to give more encouraging news at this time than a month or two ago.
The fall outlook is said to be very good. The promise of abundant crops is

not lost on the igrieultural implement industry. The reports lately received
from a few of the larger establishments in the Western States, warrant the
conclusion that this prosperous branch of industry is to be favored with a
further increase of orders. Files, small tools, small railway material, such
is spikes, nails, nuts and bolts have been very lately largely inquired for

ay railroad builders and car and engine builders. It is easy to write good
news at any time, but especially when no argument or guess work is neces-

sary to assure ourselves that the news is reliable. From west of the Mis-

lissippi comes the announcements of the inauguration of extensive railroad

wilding. So, also, from the extreme Northwest an impulse has been
given to manufacturing and mining enterprises. New York capital has
fone thither under attractive inducements. In fact, despite the Chinese-
abor cry, the Pacific coast is a prosperous region and capital and enterprise
ire drifting in that direction rapidly. Prices in all branches of inanufactur-

ng are remarkably uniform. Locomotive work was never cheaper. Lum-
)er prices have been lower, but a keen competition fails to depress them at
>resent. Coal is lower than ever and new mines and regions are being
opened to save long hauls. The railroad corporation in Pennsylvania and
manufacturing corporations in Ohio, Indiana and Illinois are competing with
each other for the coal traffic, with the effect of reducing coal to the con-
sumer. Whatever future danger is involved in a revision of the tariff, the
ndustries breath free again that they feel their escape. Steel rails at the

>roposed reduction could be imported. Textile products also could land
more freely. Wool will probably continue safe under future attacks. The
[uestion is becoming more complicated by reason of the mixing up of polit-
cal predilection and newly-developed interests of a personal nature. Much
ndustrial capital finds safe and profitable employment in reproductive
channels in the old hot-beds of free trade.
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WHAT
would probably Have formed a leading case on tbe

interesting question of the proper commission to charge
for unexecuted work has unfortunately been compro-

mised before a jury. Not only the circumstances are interest-

ing and comprehensive, but the standing of all parties concerned
and the amount of the claim make the case an important one.

The case is that of Robert Kerr, Professor of Architecture at

Kings College vs. Lieutenant-Colonel Miles Sandys, and was
heard before the well-known Baron Huddleston in the Queen's
Bench Division. A professional man hardly ever appears
before a judge and jury without prejudicing his case, either by
the apparent unreasonableness of his claim, or by his inability
to answer simple business questions in a comprehensible and

practical manner. In the present instance, the case was com-

plicated by the presentation of three separate accounts, varying
between sixty-three hundred and eighty-four hundred dollars,
each confessedly computed on different total amounts, and a

different distribution of percentages adopted for each, and we
do not wonder at the exhibition of some little exasperation on
the judge's part when an architect, giving evidence for the

plaintiff, declared that the charge was a proper and fair charge.
This led the judge to ask: "To which do you refer as fair?"
"I do not know." "Is the first bill for 1269 fair?"
"Yes." "Then is the second bill for 1694 fairer, and the

third claim for 1541 fairest?" "I do not know which is the

fairest bill. A charge for alterations to plans depends o.i the

trouble occasioned. A charge of two and one-half per cent for

plans and alterations is a maximum." His Lordship :
" A

maximum with architects is, I expect, as much as you can get."
From such evidence as this we do not think Professor Kerr
could expect much help, and we feel he was very lucky in

having his case heard before a jury who, just at this point,
announced that they considered the 950 that Colonel Sandys
had paid into court at the opening of the case was all that the

plaintiff could hope to recover.

HE history of the case is this: In 1882 Colonel Sandys
asked Professor Kerr to examine Graythwaite Hall and

report what alterations were advisable. For this report
the architect was to receive " whatever the other pleased to pay
him." The report being apparently unfavorable, the architect
was then instructed to prepare designs for a new house, but no
limit of cost was named until the cost of this first design had
been arrived at by the process of "cubing"; 20,000 was then
named as the sum the client was willing to spend on the house,
stable and out-buildings. During the next year another archi-

tect suggested certain alterations, and Professor Kerr embodied
them in a new design, and subsequently repeated this opera-
tion ; indeed, he claims to have entirely recast the design five

times before the client, in 1884, professed himself perfectly sat-

isfied, and asked for such a bill of quantities as should, with the

drawings aud specifications, enable his successor for Colonel-

Sandys by this time had abandoned the idea of building him-
self to carry out the design which had met the approval of

his ancestor. At this point the architect's bill was- asked for,

and the client was not unnaturally startled at the charge for
" mere work on paper

"
; still, as he had some inkling of pro-

fessional custom, he was ready to pay two-and-one-half per cent

on the sum named by him as the limit. The architect, how-

ever, considering the unusual amount of work, and the length
of time over which it had extended, thought a charge of two-

and-one-lialt' per cent for drawings, one per cent for the report,
and one-half of one per cent for the quantities computed on the

estimated cost of some 28,000 was only reasonable, and if he
had only stuck to this, the case might have been fully heard.

Unfortunately, he shifted his ground, and sent in subsequently
two different accounts, computed in ways each of which he as-

serted to be in accordance with professional usage, and yet, when

analyzed, a discrepancy of 351 was shown to exist between
the charges for quantities in two of the accounts. This jug-

gling with figures was very maladroit, to say the least, and if

the jury had expressed the opinion that Colonel Sandys should

pay only two-and-one-half per cent on 20,000, we think no

one could have upbraided them. As to the propriety of the

charge made for the quantities, it appeared that while two per
cent is the usual charge for complete and accurate quantities,
Professor Kerr, as only approximate quantities were needed,

bargained with a surveyor to take them out at five shillings per

hour, himself and his son assisting in the taok. The surveyor
testified that he did about half the work and was paid forty

pounds; that is, he would have done the entire work for about

one hundred pounds. Yet we find that the least charge made

against Colonel Sandys for quantities was 215, while the larg-
est charge was 566, which strikes us as rather a long profit.

TIFO our mind, archaeological research is of a somewhat doubt-

j^ ful practical value, though many of the results so labori-

ously attained are unquestionably interesting, and a few of

them useful. The investigations of Schliemann, Marriette,

Maspero, Brugsch, Leyard, Pettrie, and a host of others, have
done much to confirm or disprove history, so far as it rests on

imperfectly-recorded legends, and all unite in discovering testi-

mony which, to a certain extent, discredits Bible history, so far

at least as dates are concerned. We do not recall just how far

back the researches of these Eastern explorers has placed the

formation and peopling of the world, but we question if any of

them have succeeded in moving the date of the beginning of

mundane affairs quite so far back as has Dr. Le Plongeon, who,
with his wife even a more helpful spouse than the devoted

Mrs. Schliemann disinterred, not long ago, the heart, still

transfixed with the flint spear-head that killed him, of Koh,

king of the Mayas more than eleven thousand years ago, the

Mayas being at that time a comparatively civilized race. The

history of Koh is interesting, and the events which followed

his death Dr. Le Plongeon believes gave rise to the myth of

the temptation of Eve by the serpent, the serpent being the

totem, MS it were, of the Mayas. It was the law of the coun-

try that to preserve the purity of the royal descent the youngest
son of the ruler should marry his oldest daughter. Koh was
the youngest son, and dutifully married his sister Moo, but, un-

fortunately, another brother, Aac, was in love with this sister,

and, urged by jealous revenge, ran his spear through his broth-

er's heart. Then, having smoothed the path of courtship in

this summary way, he sought his sister's hand after the man-

ner of the country, by sending messengers with gifts of fruit

and flowers, the acceptance of which by Moo would signify the

acceptance of his suit. But Moo seems, on the testimony of a

mural painting, to have remained faithful to her young brother-

husband, for she is there shown rejecting the offered fruits,

while a serpent in a tree gazes thoughtfully at a macaw (the

symbol of Moo), to observe whether she will yield to the temp-
tation. The woman, the fruit, the serpent and the temptation

being thus present, Dr. Le Plongeon professes to find in them

the originals of the myth of the Temptation, which makes its

appearance in the legendary sacred history of other nations.

DR.
LE PLONGEON takes a very pronounced and ad-

vanced stand as regards the discoveries he has made, and

he certainly has found both direct evidence and credible

analogies to give him uo infirm support iu his theory that the
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Mayas are not only the oldest people still inhabiting the earth,

but that they are the parent stock, from which the nations of

the East are descended. In short, that instead of being a col-

ony which had wandered across the seas or down the coast from

Alaska, as some theorists maintain, the Maya race sent out the

colonies which settled the other nations, which we have so long
been taught to believe are the oldest. To be able to accept his

conclusions, one must read the published accounts of his explo-

rations and follow his arguments as he translates hieroglyphic
tablets and explains their analogies with the similar records on

Egyptian monuments; must attend closely as he interprets the

meaning of the mural paintings and points out their similarity

with the historical legends of other countries; must try to un-

derstand his philological deductions which make it appear that

the Maya speech, a live language yet, is coeval with, perhaps
anterior to, the Sanscrit, and above all must be capable of un-

derstanding the arguments he bases on the religious customs,

the structures in or on which the rites were celebrated, and the

monuments, sculptured and architectural, that offer evidence to

him who can understand them. The claim thus
njjide

is cer-

tainly a wide one, and whether it can be supported or not can

only be determined by other investigations. At any rate, the

Ceiitral American territory affords a richer field for the adven-

turous explorer than that which is worked in the old world

we will still call it so. Dr. Schliemann and his compeers are

to a certain extent assisted by the fairly-definite information

contained in the works of early writers, but we question whether

they would have achieved in Yucatan the same results that Dr.

Le Plongeon has arrived at: it seems as if the possession of in-

stinct and not learning were the first requisite for success there.

It is a pity that Mr. Lorrillard's example in sending M. Charnay
on an exploring expedition in Central America has not been

followed by other private individuals or newspapers, if Govern-

ment itself is indisposed to act.

PEOPLE
still talk we trust they will long talk of Mr.

Richardson and his works and the great good he did, not

only to the architecture of the country but to the members

of the profession as they stand before the public by showing
to the world, in language easily understood, that an architect

is, or may be, a man who can use building materials as they
cannot be used except by an artist. The latest remarks on the

man and his career that have come under our eye are those of

such widely different men as Henry Irving, the actor, and

Charles Francis Adams, Jr. Mr. Adams, at the Harvard

Commencement, suggested that as the Memorial Hall was, or

ought to be, the Walhalla of the University, and that a Harvard

man or his friends could desire no more grateful memorial than

a place on its walls, it would be a fit recognition of the ser-

vices which Mr. Richardson had done to the University and the

country at large, to hang on the wajls the portrait of him

which Mr. Herkomer had recently painted. We do not know
how the family would feel about parting with the portrait, but

the idea strikes us as a good one for the rest of the world, and

in the vast hall the portrait, which is at once strong and

sketchy in treatment, might develop merits which those who
have seen it in smaller rooms have been disposed to deny it.

We understand that it is Mr. Herkomer's desire to make an

etching after the portrait and he promises to make it the best

he has ever made.

T T CHARLES GARNIER had the good fortune once on

1X1. a t 'me to bui'd the Nouvel Opera at Paris, and was at
* once hailed a great architect, and though his subsequent
work has, so far as we know it, not been just what one expects
from a great architect, this may have been because proper

opportunities were lacking, not genius. Having always sus-

pected that M. Gamier was a bit of a poseur, we turned with

much interest to the response he made when recently the

Royal Gold Medal for Architecture was bestowed on him,

nominally by the Queen, actually by the President and Council

of the Royal Institute of British Architects. The occasion was
one when, from the lips of a French architect of high rank

aldressing a large body of English architects,
one might expect

to hear something a little more serious than, for instance, the

frothy nothings which constitute an after-dinner speech ; but

the opportunity seems not to have been perceived by M. Gar-

nier. whose remarks were, when not mere lanalites the

English language is weak by lack of this moat effective word

delightfully egotistical. In rehearsing his early career, M.
Gamier recounted, among other things, that when, after

having passed the allotted time at the Villa Medici which

falls to the winners of the Prix de Rome, he returned to Paris,

he found himself in straightened circumstances, and with no

chance of obtaining work. Just at that time Her Majesty

Queen Victoria chanced to visit Paris, and the Prefect, desir-

ing to do her honor, gave a great ball at the Hotel de Ville,

and to prevent the affair becoming a merely evanescent mem-

ory presented her with an album of water-colors, representing
the various halls of the great building in their gala array. It

was the fortune of M. Gamier to be commissioned to make
two of these water-colors, and of this little incident he made
the most, saying that he considered the queen his first client,

and that to her he owed all his future success. It seems as if

some of his English hearers must have wondered on hearing this

if he had ever styled himself, after the familiar English mode,
" water-colorist to the queen."

NE'S own children are always the prettiest," and if a

man's name happens casually to appear in print he is

pretty sure to think that this phenomenon makes as much

impression on the rest of the world as it makes on himself ; but

if the man himself, his words or his actions are the subject of

serious discussion in the public prints there is a real reason for

his feeling that the eyes of the world are turned upon him.

If this is a reasonable deduction in the case of an individual

it seems as though it would be equally just in the case of a

class or profession. The criticism, whether favorable or un-

favorable, becomes only more worthy of respect and attention

when it is made by a competent critic, a member of the same

profession, or a body of fellow professionals. Dr. Freeman

was, perhaps, the first critic who, in our own day, that is, since

the latest development of our architecture began, discovered that

the work of American architects was worthy of respectful con-

sideration, and in the last few years many another has had oc-

casion to say encouraging words of our work, and in many
cases to hold it up for the admiration and emulation of archi-

tects in other parts of the world. Until lately our work has

been so much influenced by English fashions that it is not

strange that English architects have not been impressed with

the slight external differences which climatic requirements or

national habits have led us to make in motifs which were un-

questionably imported from England by means of the English
architectural journals. The English travelling architect has

had his attention drawn rather to our modes of construction,

and he has, of late, been very free to acknowledge that in the

field of constructive science we have developed many excellent

methods unknown to him. On the other hand, the French

architect, though a rare visitor in his proper person, finds in

our architecture as it is delineated in our professional journals
much in the matter of design and plan which is as worthy of

consideration as the architecture of other countries, and though
we may credit something to the French habit of saying pleas-
ant things in a delightful way, still it means a good deal when
the last issue of the Moniteur des Architectes says, speaking of

the rational way in which we treat our porches (as shown by
certain sketches which it reproduces from our own pages),
" See how much more logical the Americans are and how hap-

pily this feature is understood by them ; this is true art in

which the architect can take pride because it denotes much

maturity of perception [esprit] and great independence of tra-

dition." And apropos of tradition, M. Ce'sar Daly says, in a

late issue of the Revue Generate de I'Architecture,
'' For the

Americans the traditions of Europe are like an orange which
he has just sucked dry and the skin of which he is about to

throw away." La Semaine des Constructeurs, also, in a late

issue, reproduces certain illustrations from our own and the

pages of the Sanitary Engineer. From all this it appears that

American architecture is attracting as much attention abroad

as it deserves. It is to be observed and remembered, however,
that praise is bestowed on our work only so far as it is the

manifestation of real architectural art, logical, well reasoned,
the outgrowth of constructive necessities of plans which them-

selves are determined by national or climatic demands and the

peculiarities of the building material used. Discriminating praise
will do us more good than avalanches of derision launched at

the eccentricities, absurdities and extravagances of our venacu-

lar architecture.
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AMERICAN ARCHITECT COMPETITION FOR HOUSE
COSTING $5,000. I.

IN
awarding the prizes the

Committee has considere
that under the prescribec

conditions the plan was ol

more than usual importance,
and that whereas there are

quite a number of plans which
would make very acceptable

country houses, there are but
few which fulfil all the require-
ments. These requirements
state " the children, the novel-

ist and the outlook are the

only special elements to be ac-

counted for." The children,

by a planning of nurseries or
a room or rooms which can be
used for nurseries, and a con-
venient bath-room. The out-

look, by so disposing the prin-

cipal rooms that the view can
be obtained and as little sun-

/EBA/T1E/N 1_E (LEKC. light as possible sacrificed.

The novelist, by complete iso-

lation of some sort or another. All thr^e of these points have been
niiich disregarded, most of the competitors app rently assuming that
children are locked into their rooms for the night and do not need to

have their rooms connect with that of their parent, that rooms fac-

ing the northeast need no sunlight and that the nearer the novelist is

to the front door and the casual visitor the better. For this reason
the plans isolating the novelist are placed first, other things being
equal. This has been done in several ways, either by placing his

study in the third story, as "
Birdseye

" has it, by shut! ing it off from
the remainder of the house, as done by

"
Goah," or bv placing it on

the staircase landing, as'' Charles Dickens "has placed it, any one of

which expedients is equally good according to the preference of the
novelist. In regard to the limit of cost, $5,000, it seems at first

glance that but few of the designs come within it, and those few have
been credited with the possibility and placed accordingly ;

but what

apparently cannot be done in some locations and under some condi-
tions can be done elsewhere under other conditions so that, apart
from the general impression that the house needs to be cut down to

as small a surface area as possible, apparent expense is ignored.
There are one or two points that could be noticed, however. A base-
ment kitchen always requires one more servant than would otherwise
be needed and is consequently to be avoided in a house for people of

small means. An excellent method of saving surface-area in the
halls (where, by the way, there is most waste room on many of the

plans), is to make back and front stairs meet on a common landing
half-way up to second story and then continue in one run. This has
been done only by

" Scutch Thistle." Lastly, very few of the compe-
titors have remembered that the house is upon a "barren hillside,"
and but little skill is shown in placing the house upon the slope.

" Charles Dickeni." Plan good, except that nurseries have north-
east exposure and there is no west light in house. House well placed
for view, but needs terrace on northeast; it has sufficient morning sun.

Novelist is isolated upon level of staircase landing in a study which
has no view but which has access to the library and the possibility of

escape to second story. Details are good. Elevation is verv good.

Perspective has the fault of two equal gables unseparated. Wherever
two equal gables come together at base without an expanse of sepa-
rating roof the effect is not good. If they are above the same wall
and on the same plane, they need a straight piece of cornice of

greater or less length between them. If they are at right angles to

each other, as in the present case, one of them should be subordi-
nated to the other and made a dormer, the result being that the

design will then have one simple roof with subordinate dormers and
not two roofs struggling for supremacy. The west gable could pro-
bably best be made into a dormer. Rendering though good has fol-

lowed too closely the faults and not the virtues of that of Mr. T.
Raffles Davison, is too uncertain and sketchy all over. Good archi-
tectural rendering, no matter how sketchy it may be in parts that do
not require too much attention, has at least a clearness and directness
of expression in all the important features of the design, and does not
leave gaps in ridges, nor leave windows without sills, so that the

drawing seems like an imprint from a worn-out and well-nigh worth-
less etching plate. Could probably be built for the money."

" Normandie." Plan has the serious objection that the study is

not isolated ; the novelist cannot escape visitors once admitted into
the hall. The placing of house and the reasons given for it are good,
and show just the sort of study that the problem demanded. Details
are simple and excellent. The exterior is open to objections which
would have more or less weight with different critics, but which are
the usual faults of most simple so-called Queen Anne houses that

is, of most houses where the purpose is to make the interior of the
utmost convenience and comfort, and the exterior express the inte-

rior in the simplest way, with the sole assistance of good outlines,

agreeable surfaces of material, and with good shadows and color. It

as given by its mass, eaves, and stories and windows. This granted," Normandie's "
design is open to the following objections: 1. Too

much wall-surface for the roof. 2. Too small" a triangle over stair-
case window for walls below. 3. Too little projection to eaves for
amount of wall-space below. 4. A single corner tower, not isolated
on the one hand or supported on the other a study of a photograph
of the " Farm of Tompes," Bure-en-Bray, near Neuchatel, will show
by contrast both methods of making a corner tower compose well
with a building. A corner tower is a difficult thing to handle in
wood, and is very difficult to balance if it forms the termination of
the mass of the building, excepting in conjunction with another simi-
lar tower. Rendering is excellent throughout. House could proba-
bly be built for the money.

" Scotch Thistle." The plan is, if anything, better than that of" Charles Dickens." The kitchen is shut off from rest of house and
well placed for servant, conveniently near front door. The stair-
cases are brought together on the landing. The study is well iso-
lated in third story. The house is well placed for views and sun
and sits the slope well. Perhaps it would have been better to do
without the library and throw it into the hall. The details are good.The elevation is good, but the rendering of the perspective does not
begin to do the house justice. The point of view taken shows it at
its worst, the long and short lines of the rakes of the gable following
each other like two siphons, and the design seems to want more pr<>
jection of rakes and eaves to overcome a. certain bareness of effect
common to wooden houses. Tliere is an exactly similar fault in roof-

ing this house to the one that " Charles Dickens" has made. Two
equally important gables are struggling for supremacy. If the roof

riuming north and south were made the main roof with eaves at

equal height on both sides and the study gable changed into a large
dormer, the house would be much improved. The rendering is \\a-
orous but dry and the touch is not assured. The rendering of plans
seems hasty. The house could be built for the money.

"
Birdseye." Plan is good. Novelist well isolated. Bedrooms

conveniently arranged for children. House well placed for view and
sun and sits the slope of hill well. Lighting of second-story hall

ingenious. No constructive details; other details good. The bal-

cony to study is somewhat of a snow-trap. The exterior design has
a serious fault : the perpendicular treatment of living-room bay
terminating in novelist's room is entirely out of keeping with the
long, low, horizontal line of a gambrel-roofed house. It would be
better in the middle of the long side of such a house than at the end,
but would be difficult to make harmonize under any circumstances.
It would have been better to have made the house frankly a gambrel-
roofed house with the novelist's room on the northeast side where
the flat roof is shown on plan, and to have lighted the hall from
above. Rendering of house is good. In rendering landscape too
many short lines are used.

T. T. R.&B. Plan has same objections to it as that by
" Nor-

mamlie." It is compact and simple, and has bedrooms well arranged,
and good exposure to the sun. Details are excellent, except that a
moulding or two 'might be acceptable in the cornices; but when we
come to examine the exterior, the difficulties thicken. The general
scheme

of^the perspective is excellent apparently simple and ef-
fective. Corner tower well supported by gable, of good proportion
and well flanked by balcony, with its heavy shadows, which serve to
define the horizontal treatment of the house in spite of the perpen-
dicular tendency of the tower; but the more the design is studied the
more faults are seen. Apart from the manifestly weak curve of the
tower-roof, and the very bad termination of the peak of the gable,
what is to happen to the roof over parents' bedroom? According to
jlevation and perspective, the main ridge swings forward 4' 6", and
s 10' 0" from line of southeast wall. The eaves over parents' room
are on a line with those of balcony, 1 9' 0" below the ridge, making a
pitch of 10' 0" base to 19' 0" high to gable, a frightful pitch. The space
over southeast children's bedroom has to be roofed in some way,
iither by gable or dormer running at an angle into the 14' x 17' pitch
in one side, and the 10' x 19' on the other, and the result must be one
of the worst hotch-potch of roof-lines imaginable. The warped rid<*e
s bad, in the first place, and is a mere affectation. It is a very awk-
ward plan to roof at best, but the old rule of roofing the largest par-
allelogram first, and letting other roofs be subordinate, could be ap-
)lied and simplify matters. The large rectangle of plan could be
oofed with gable, or hip ends, as preferred, the small rectangle of
be parents' room made a subordinate roof, butting into the other.
The south corner of children's bedroom and dining-room cut off par-
allel with main line of house, the rooms made symmetrical at both
ends, and the subordinate roof brought into main roof on south with

i sweep. This, of course, is merely knocking the roof into shape.
The better method is to straighten out the plan. House could prob-
ably be built for the money. Rendering excellent.

HENRY VAN BRUNT.
C. H. WALKER.

MAKING NAILS FOR PUNISHMENT. To make nails was one of the
entences imposed in Massachusetts 100 years ago as a punishment for
rime, and 12 nails a day was accepted as a day's work. Iron Aye.
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JOHN HARVARD

SITTING STATUES. 1 IV.

," "LABOR." "THOMAS PAINE."

SYNE."

D. C. French, Sculptor.

'AULD LANG-

R. FRENCH
went through
the scheme

that he laid out in

the " Harvard "

easily and happi-

ly. If it does

not show the

most intense
study of the more
intricate points
'of the subject, it

is free from la-

bored indefinite-

ness. An excel-

lent and well-de-

termined part of

the composition
is the chair

large, well-pro-

portioned and in

good style. The
statue, as a whole,

is, in freedom of

movement, gen-
eral composition,
and unaffected-

"
Labor," Post Office, Boston.

ness of detail on the right way toward a good work of art. The

sculptor has evidently done his best. The statue is worthy of study

and it ought to have a good influence.

One would naturally suppose that it would have a good influence

in Boston, and that the public would take advantage of its existence

to get as good, if not a better statue, whenever the opportunity oc-

curred. But such has not been the fact. Since the erection of the

Harvard, statues of two eminent citizens of Boston Theodore

Parker and Abbott Lawrence have been ordered, the first from a

person whose capacity as a sculptor is quite unknown, and the sec-

ond from a person whose standing in profession is open to dis-

pute. Another important public monument, including a statue, to

the memory of General Joseph Warren, is proposed to be executed

by a granite company at an estimated cost of twenty-five thousand

dollars, and from a design by a person also unknown to those inter-

ested in art.

It would seem that the appreciation of public monuments had
reached its lowest level when their execution is consigned to the art

facilities and employed labor

of a granite company, or to

the experimental fancies of

persons known as unworthy
to be trusted with such im-

portant matters. The as-

sertion that "
sculpture is

not a difficult art," which
was made by a leading pro-
fessor of art in a neighbor-

ing college, was to many a

startling indication of a new

phase of art intelligence.
The enormous amount of

statuary of every conceiva-

ble description that has been

made in the United States

during the past twenty years

by granite-cutters, has been

regarded by art lovers with

anything but satisfaction. It

seems, however, that the pro-
fessor was in accord with the

prevailing public feeling
that "

any one can make a

statue," and Boston, the

long-acclaimed centre of art

sensibility, has confirmed

or work of art than the statue of Washington ;

" and that "
it should

be seen by the public at all times, with the exception of Sundays and

Thanksgiving Days, on which days the State-House was closed, in

obedience to an or-

der from the Gen-
eral Court."

Since 1865 this

hall has been ap-

propriated for the

preservation of the

State battle-Hags,
and the entrance

closed with glass.

The public are not

admitted to the

room, and the only

way of getting into

it is by climbing
over a high iron

railing and crawl-

ing through a door

three feet high and

twenty-two inches

wide. For all art

and public purpos-
es the statue does

not exist, and its

existence was blot-

ted out by the del-

iberate breaking of

a covenant.

The " Bowditch"
statue was erected

Thomas Paine. D. Richards, Sculptor.

Auld Lang-Syne.

the assertion as completely as the author of this dictum could wish.
However lamentable these things may be, they are by no means novel
or unexpected. They are really the legitimate result of causes not
difficult to trace. One of these causes is found in the indifference
shown to the value and existence of the first good statues erected in

Boston. One instance of this indifference is illustrated in the history
of the marble statue of Washington

2
by Chantrey. It was erected in

the State-house, in 1827, in a room fitted up expressly for it bv the
Association through whose efforts it was procured.
The conditions upon which it was given to the State and accepted

by it were that " the hall in which it stands should never be appro-
priated to any other use, or to the exhibition of any other monument

1 Continued from page 281, No. 646.
2 See American Architect for June 11, 1881.

in Mount Auburn cemetery in 1848, and the " Otis
"
in the chapel of

that cemetery about thirty years ago. Every statue erected in Boston
since that time is much inferior to these three, and many of them are

too wretched to be called statues. The ease with which a good statue

can be forgotten in Boston is proved by a communication to one of

the city papers not long ago, in which the writer advocated, with
much learned zeal, the great debt of gratitude due to the memory of

James Otis, and the necessity of erecting a statue to his memory.
That a fine one already existed was a fact the author of the article

gave no suggestion of knowing. The communication closed with a
Latin quotation to the effect that, after all, the very air itself, more

lasting than monuments, would preserve Otis's memory.
A still more noticeable instance of the indifference to art in sculp-

ture in Boston is found in the vicissitudes that have befallen "The
Falling Gladiator," by the late Dr. William Rimmer. This statue

was made in 1861, within a few miles of Boston, under the most in-

credible circumstances. Its

author is the only real art

genius who has ever lived on
this continent, and the stat-

ue far exceeds in merit any-

thing ever done by an Amer-
ican sculptor. For twenty
years after it was executed
it was tossed about as a cu-

riosity, and finally stowed

away in an art institution in

New York, wholly forgotten,

except by its author. Af-
ter his death it was hunted

up by his family, and now
finds a harbor in the Boston
Museum of Fine Arts. Sev-

eral attempts were made,
during Dr. Rimmer's life,

and after his death, to col-

lect money to put the statue

in some more enduring ma-
terial than plaster, but whol-

ly without success. So far

as the effect of " The Glad-
iator" upon public taste

and appreciation is con-

cerned, it might just as well

The distinction, never very clear,have been buried with its author.
between art in form, and forms or images set up as art, has been
fast growing less so, until the time has come when "

anybody can
make a statue," and the wide-awake granite contractor is the ac-

cepted purveyor in one of the greatest expressions of a people's im-

mortality.
The granite pedestal upon which the "Harvard "

is placed was de-

signed by Mr. C. H. Walker, a young Boston architect. It is hand-
some in itself, and composes well with the statue. There are several
facts about it that are especially noticeable, and which show that the

very difficult subject of the relation between a statue and its pedes-
tal has received careful study from the architect and sculptor. The
incongruity that almost always exists between American statues and
their pedestals is a serious reflection upon the artistic ability of both
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sculptor and architect. The slight convexity of the sides of the Har-

vard pedestal was an art necessity, clearly recognized and intelli-

gently met. The line of ornament around the pedestal near the top
is another indication of the understanding of an art problem. It

makes the needed division be-

tween the statue and its support
in the right place. The soft,

light, pinkish color of the gran-
ite is especially agreeable. Noth-

ing can exceed the coldness and
the absence of art interest in the

vast majority of granite pedes-

tals, except the rigidity of their

lines and surfaces, and the hard-

ness of their execution. That
a pedestal should and can be a

' work of art, instead of a pile of

repulsive granite, is something

yet to be accepted by those who
are concerned in their erection.

The central figure of one of

the colossal groups that decorate

the United States Sub-Treasury
Building in Boston is called
" Labor." It is placed about

eighty feet from the pavement.
Our illustration is from a pho-

tograph taken from the roof of

a building opposite. Both of

the groups were made by Mr.

French, and were illustrated in

the American Architect of Au-

gust 29, 1885. We use the " La-

bor
"

to further exemplify the

freedom of movement that char-

acterizes the " Harvard " a

freedom that is very near to

weakness in the " Labor." But
this freedom, with a more defi-

nite and comprehensive concep-
tion of the subject, and a more

vigorous bringing together of the

body and its members, would
ma(] an j g j ccmpo .

F.I-Statue of Lamartine, Macon, France,

guiere, Sculptor.

The statuettes of " Thomas Paine
" and " Auld Lang-Syne," by

David Richards, are included among sitting statues, because they
have the qualities of statues in them: qualities which are rare in

American sculpture, and which have an unusual interest in this case,

from the fact that they are displayed in the works of a sculptor who
has never been recognized as deserving a place among the notable

sculptors of this country, who has never possessed either social,

political or professional influence, and who has worked under nearly

all the embarrass-

ments that could pos-

sibly surround him.

Nor is this all. Pop-
ularly and profes-

sionally speaking,
Mr. Richards would
be classed among the

dozens of cheap mod-
ellers of the coun-

try, who call them-

selves sculptors, and
who work most of

the time for the en-

terprising contractor

of public m o n u -

ments
;
the chief ob-

ject of their work be-

ing to make the larg-
est image for the

smallest sum of mon-

ey.
We admire the

statuette of Thomas 1

Paine for several vi-

tal reasons: the fun-

damental idea of the

subject its thought-

receptive attitude

was understood by
the sculptor, and a

conscientiously artis-

Robert Fulton, the Capitol, Washington.

Roberts, Sculptor.

sight the superabundance of material and the uncertainty of its ar-

rangement is disturbing. But this is soon forgotten, in view of what
he has succeeded in accomplishing and suggesting, and the true
artistic sense he has displayed in his efforts to make an intelligible
and forcible composition. The chief uncertainty of the " Paine

"
is

in the position of the arms. Either the right hand should have
rested upon the thigh, or the left arm been engaged in holding the
scroll upon which the thought was to be written. In the first case,
there would have been a more harmonious case of body and a more
concentrated purpose of mind. In the second, the alertness of both

body and mind would have been in unison. In spite of this uncer-

tainty and the meagre chair, strained right leg, heavy table and
scroll, the fine idea of the statuette is plainly evident. These faults

could have been avoided by more study. They are not those of a
barren nature or of over self-confidence. The human feeling of the
" Paine

"
is one of its chief merits, shining out over all its faults,

and far outweighing all merit of requirement. If the "
Bucking-

ham " had a tithe of this quality it would recommend itself to human
interest. It would be better for the " Harvard "

also if it were a
little more winning in this respect. Sympathy or approachableness
is a quality so rare in American statues that it seems like some new
thing whenever it appears.
The group of " Auld Lang-Syne," is, like the "

Paine," full of

merit and not free from faults. It is much more picturesque, better

composed, and less dry and precise in its modelling. The figures
are replete with character, individual and composite. The types are

well chosen, and the sentiment nicely and fully expressed.
Both of these statuettes have the air of statues. As an example

of a statue in size that retains the character of a tiny statuette, the
"
Fulton," by Mr. Howard Roberts, of Philadelphia, is the most

extreme of anything we know of anywhere.
Another great quality of Mr. Ricluirds's work is the predominance

of the character of the subject over his own personality or that of

his model. He sees his subject generously and fully, from a fine point
of view, and works mightily to interpret it. In a future article we
shall speak more at length of this sculptor. At present we venture t

to say that by nature he is more of a sculptor than many of his morj^
'

fortuunte contemporaries, and that if he had had their opportunities
he would have distanced them all, even in their individual merits.

T. II. BAKTLETT.
[To be continued.!

tic effort made to express it. It is the only example of this high

style of art conception that we know of fn American sculpture ;
a style

having a splendid modern expression in the Lamartine statue, by
Falguiero.
The sculptor has brought together all the material of his subject
more than was necessary, and some of it cumbersome. At first

AN EDITOR'S TRIP ABROAD. 1 IV.

THK LONDON PICTURE EXHIBITIONS.

FOR
the first time in my life I have seen,

within the last two weeks, all the pictures
that I cared for. There is no saying how

soon I may want to see some more, and I have

yet the National Gallery to look at, but with

the Royal Academy and the Grosvcnor Gallery
and the Salon for modern pictures, and the

Louvre for the older ones, one must be insatia-

ble if he could find any vacancy unfilled in the

range of his artistic appetite.

Naturally, the architectural drawings in the

Royal Academy appealed first to my attention.

The genei-al aspect of the room in which they

hung was particularly pleasant. Not only was
the mixture of pen-and-ink with colored draw-

ings judiciously made, but the background,
formed by paper or decoration of a pale, terra-

cotta color, fi 'ured in a still lighter shade, extended only a few inches

above the upper row of frames, terminating there beneatli a wide

wooden frieze, painted of a very faint, yellowish-gray color, so that,

although the pen-and-ink drawings had just sufficient color behind

them to warm them up, there was nowhere enough, even of the unob-

trusive terra-cotta shade, to take the life out of the colored sketches.

On examining the individual drawings 1 was rather impressed with

the lack of variety in style, particularly among the pen-and-ink
sketches. The water-color drawings were almost uniformly admira-

ble, and there were several masterly sketches in Payne's gray and

sepia, and in pen-and-ink with a faint tint over it
;
but the pen-and-

ink drawings pure and simple generally followed very closely either

the style made familiar to us by Norman Shaw, or that of his rival

as a draughtsman, T. Raffles Davison. Of course, to be reckoned even

as a distant imitation of the work of these great masters, a drawing
must be tolerably good, and, excepting one unfortunate pencil-scrawl,

enlivened with streaks of brick-red pastel, I did not see a single poor

drawing in the room, although several, particularly among the

sketched of interiors, might with advantage have had their perspec-
tive more carefully constructed. There were something more than

two hundred frames on the walls, the list of contributors including

the names of nearly all the most distinguished architects in England,
and the room while I stayed in it, was fairly well filled with interested

visitors.

One must expect, I suppose, that people in general will be more

attracted by paintings than by architectural drawings, and, whatever

may have been the relative capacity for appreciating what it saw of

that portion of the British public which strayed into the architec-

i Continued from page 17, No. 550.
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tural room, and of that which did not get beyond the paintings and

the black-and-white work, it is certain that the latter was much supe-

rior in point of numbers.

In one of the first rooms that we entered we found great attention

excited by a magnificent ceiling decoration, painted, if my suspicions

are correct, for a house in New York, by Sir Frederick Leighton,

the president of the Royal Academy, and the most accomplished

painter that it contains. The ground of the ceiling was a bright,

pure, golden tint, and on this the design was drawn, in panels, sepa-

rated "by beautiful ornamental bands, and containing simple groups
of figures and accessories, arranged with almost perfect symmetry,
and painted in full color. There would hardly seem to be anything

particularly novel about this treatment, yet, on comparing it in my
mind with other ceiling decorations, I was unable to think of a single

one which could be called even remotely similar. There are Hat-

tinted ceilings enough with conventional decoration, and ceilings

enough with figures in full color, but with a ground of clouds and

skv, and there are also to be found figure-decorations with plain

grounds in real or imitated fresco, but the idea of using a plain ground
for figure-work on a large scale, and to do the whole in full, rich

color,is just what one might have expected to occur first to a man so

thoroughly accomplished and so free from hobbies and prejudices as

Sir Frederick Leighton. It is fortunate also that he should have

been among the first to attempt carrying it out. A feebler man
would have been inevitably overthrown by the multiplied embarrass-

ments of keeping the figure-painting conventional enough to agree
with the decoration, yet natural enough not to look affected, and suf-

ficiently bright to resist the contrast of the trying background ; but

the complete success of the lovely painting gave no suggestion of the

difficulty of its execution, and the muses, or whoever they may be,

smiled as sweetly from the canvas as if it had been an every-day
affair to put them there.

The next picture of special interest was a portrait of Mr. R. Nor-

man Shaw, by J. C. Horsley. The architect was very cleverly and

simply painted in an easy attitude, with a drawing-board before him,
and d'rawing materials scattered about, and although the portrait was

hardly so strikingly picturesque as Ilerkomer's great sketch of Mr.

Richardson, it seemed to me one of the best there, which is saying
a good deal. I was disappointed to find only one portrait by Sir

John Millias, and that a rather uninteresting one, but there was a

picture of Millais himself which had the interest that the other

lacked. Judging from the portraits generally, the English painters
follow the example of the good old Dutch masters in not flattering
their subjects. A picture of Mr. Joseph Chamberlain which was

interesting on account of the political prominence of the gentle-
man whom it was supposed to represent, was about as well calculated

to alienate his friends from him as a portrait could possibly be. My
first conclusion on seeing it was that if I were an Englishman no per-
suasion would induce me to follow the lead of a person so repulsive.
To judge from the portrait its subject would seem to have combined
the worst characteristics of the Reverend Mr. Chadband and the Itite

Emperor Napoleon III, and I did not get wholly over the impression

produced by the stooping figure, the smooth, wily face, and the crafty

eyes, until I read, two or three days after, the manly speech in which
he offered his services for the next Parliament to his constituents.

I had been prepared to find that the "
impressionist

"
pictures, of

which we hear so much across the water, would not be numerous in

the Royal Academy exhibition, but there was one large composition

by Mr. E. Burne-Jones to which I turned with eager expectation. At
first sight it had the appearance of a piece of old leather, faintly dec-

orated with the image of a fish, but the catalogue said that it was
meant to represent the "

Depths of the Sea," and explained it fur-

ther by a quotation from Virgil, which seemed to indicate that some-

body had got everything that he or she was so wretched as to want;
and as this did not seem to be intended to apply to the spectator, I

concluded that it must be appropriate in some way to the fish, which,
in fact, turned out to be a mermaid, holding a large-sized man on her
shoulder. Both the individuals concerned seemed, so far as any ex-

pression was visible on their countenances, to be contented with their

lot, and as they seemed to need no sympathy from any one else, I was

glad to turn to the next subject.
Our time in London being short, I hurried through the Royal

Academy, in order to finish the day at the Grosvenor Gallery, which

occupies a modest, but rather prettily-arranged set of rooms in New
Bond Street. The first impression of the exhibition was certainly

superior to that produced by the first sight of the Royal Academy
collection. Something of this might have been due to the superior
coloring of the Grosvenor paintings, but the smallness of the rooms
seemed to me to help the pictures, and the lighting was much pleas-
anter.

Every one knows that the Grosvenor Gallery is the refuge for all

sorts of artistic eccentricity, and I began my examination of the in-

dividual pictures with much curiosity. As compared with the Royal
Academy exhibition, in which a decorous legginess seemed to be only
sparingly tolerated, the Grosvenor collection abounded in nude fig-
ures of various sorts, and there was also a noticeable difference in

the portraits, many of which were treated in a beautifully picturesque
and interesting way. The worst of the pictures, as it seemed to me.
were those about which the catalogue appeared to endeavor to throw
a sort of misty sentiment, by means of poetical quotations, enigmati-
cal titles, ami so on. There was a good many of them, for the no-
ion that feeble pictorial skill can be helped out with literary taste

is very prevalent in England, and nowhere more than among the aes-

thetic public which supports the Grosvenor Gallery, and sentimental

circumlocutions took the place of titles to a large portion of the paint-

ings. This had one disadvantage, that in many cases there was no

obvious connection between the pictures and the titles. If the cata-

logue said that something by Mr. Burne-Jones was intended to rep-
resent "Flamma Vestalis," it was tolerably safe to assume that the

subject would be a girl, and the " Soul's Prison," the " Forlorn of

Paris," "A Field Flower," "Hope,"
" Thoe," and so on, were pretty

sure to represent young women, although it was not so evident why
the " Forlorn of Paris

"
should wear no clothes but a trifle of mos-

quito netting, or why
"
Hope

"
should have had a broken neck. When,

however, the ambition of the painters carried them beyond the por-

trayal of imperfectly-clad girls, the indirectness of the titles became

embarrassing. One picture, for instance, which seemed to indicate a

simple nose-rubbing scene, between two persons with features admir-

ably formed for this purpose, was, as the catalogue said, intended to

represent Francesca da Rimini and her cousin, on that occasion when,

according to the proof-reader's rendering of Dante's libellous lines,

they
"
leyyramo un gioitio per diletto," while another, showing a girl

without clothes standing by a pond, was, as it seemed, designed to il-

lustrate an incident in the life of Joan of Arc, regardless of the cir-

cumstance that Joan of Arc, at the period to which the incident re-

ferred, was about forty years old, and would hardly have gone down
to ponds to bathe without protecting herself with an old gown and an
umbrella. If this had been all, one might simply pass over such pic-
tures with the reflection that the titles were probably an afterthought,
but some, even of the simplest and worst pictures, were dished up
with a Tuscan-Dante-Arno-Franeesca sauce that turned one's stom-

ach. A lead-colored affair, apparently depicting a number of green-
ish feather-dusters sticking up from dump-heaps of dirty snow, with

a watery-looking streak in the distance, was denominated "
Leghorn

from Bocca d' Arno." If the mouth of the Arno looks so, it must be
a miserable place ;

but this was not so bad as another attempt at a

landscape, which was honored in the catalogue with six lines of poe-

try, in primer's Italian, given as a quotation from an " Inno di S.

Francisco d' Asi>i," or as two or three compositions, resembling por-
tions of boarding-house hash rather than landscapes, which had, as

the catalogue informed us, been painted for St. George's Guild.

Contributors are requested to senil with their drawings full and

adequate descriptions of the Imiltlings, including a statement of cost."]

HOUSE FOR CHARLES L. TIFFANY, KSQ., ON SEVENTY-SECOND
NEW YOKK, N. Y. MESSRS. MCKIM, MEAD & WHITE, ARCHI-

TECTS, NKW YORK, N. Y.

[Gelatine print issued only with the Imperial and Gelatine editions.]

PIU7.E DESIGNS FOR A 85,000 HOUSE, SUBMITTED BY Mil. II. C.

BURDETT (" Normandie" ), ISROOKLINE, MASS., MR. E. F. MAKER

("Charles Dickens"), BOSTON, MASS., AND MR. F. CRAIGIN

("Scotch Thistle"), HARTFORD, CONN.

THE jury awards the three equal prizes of fifty dollars each to the

authors of the above-mentioned designs. The jury's criticism will be

found elsewhere in this issue.

COMPETITIVE DESIGN FOR A $5,000 HOUSE, SUBMITTED BY
"
Birdseye."

COMPETITIVE DESIGN FOR A $5,000 HOUSE, SUBMITTED BY " T.

T. R. B."

DINING-ROOM FOR 8. M. NICKERSON, ESQ., CHICAGO, ILL. MR.

AUG. FIEDLER, ARCHITECT, CHICAGO, ILL.

REMUNERATION FOR WORKS NOT EXECUTED.

WHEN
an architect, by a special ar-

rangement with his employer,
agrees to a certain remuneration,

the work is only partly carried out, and he
is then dismissed is he legally entitled to

charge the usual percentage and to claim
two and one-half per cent on the cost of

work which has not been executed under
his supervision? Such is the question
which has been recently brought before a

legal tribunal, and was reported in our last
B I.

ig?ue as scttled by the defendant offering to

increase the sum paid into court and to pay all costs. In this case
the main consideration seems to be the cause of the dismissal. If

the architect is dismissed without a sufficient cause being assigned, as

it appears was the case in the instance mentioned, there is no doubt
whatever the architect is-enlitled to throw over the agreement and to

claim his usual commission. Neglect, incompetence or misconduct
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would have to be proved in order to make such a dismissal a reason-

able plea. Clients have strange whims sometimes
; they imagine the

architect is neglectful if he does not appear every other day on the

works, or that lie is endeavoring to add to the expense, or is in al-

liance with the builder. On the other hand, suppose there is a

ground for dismissing the services of the architect. Is he, under the

circumstances, entitled to make the usual charges ? It is very ques-
tionable if he can do so. Let us imagine that the client alters his

mind and decides not to go on with the work, or to save the further

expense of the architect. Such a contingency is not contemplated
at the beginning, and there has been no written or implied under-

standing to pay extra for what is so suddenly broken oif. Is the

architect to be satisfied with a nominal remuneration under such cir-

cumstances, or can he charge his full commission ? There are many
in llie profession who would certainly think they were fully justified
in setting aside the agreement, and we think the law would support
them, if it could be proved that such an understanding was made

only under the belief that the building would be fully carried out.

The circumstances brought into notice by the case to which we have
referred are instructive, at least to the profession, in several ways.
Two things are clear. The first is that any agreement made between
architect and employer should be in writing; the second, that in case

the services of the architect are dispensed with, he should be entitled

to claim the usual remuneration of five per cent on all executed work,
and two and one-half per cent on all work not executed. We know
of a few instances where the architect has been careless of the way
in which he has been appointed that is to say, his engagement lias

been of a very slight character, perhaps a talk-over with the build-

ing owner in a friendly way. A promise by the former to prepare a

design on approval is made. When the charges are sent in, the bill

is disputed; the defendant denies having given any instructions, or,

us in another case, alleges the engagement was only contingent on

some event. The case of " Wykes vs. G. H. Macdermott" is in

point. The plaintiff was introduced by a builder to the defendant,
both being interested in the erection of a theatre. He was instructed

by him to submit a design; drawings were
prepared

and submitted

to the defendant
;
interviews took place. Want of funds prevented

the builder finishing, and he, subsequently filed a petition, and the

negotiation came to an end. The plaintiff thereupon brought an

action, but the defendant denied that he ever gave any instruction to

the plaintiff ; the matter was simply talked over in a friendly way,
and the defendant further denied having anything to do with the

scheme. In cross-examination he said whatever he did was contin-

gent upon his being made a partner in the concern. The verdict

was given in favor of the plaintiff. Not unfrequently the architect

finds himself mixed up in a business, though he has no definite in-

structions from any person. It may be suggested by a friend that he
should send in plans, and these are adopted, but without any request
from any individual. The work is perhaps abandoned, and he finds

he has no legal claim.

Now in law an architect may have prepared a set of plans, and
work may have been performed, and yet without being able to show
a previous request he may not be able to substantiate his claim.

There may be nothing to show there was anything obligatory on the

alleged employer to pay ;
in short, there has been no " retainer

"
of

the architect. In point of fact, the person cannot be charged with it

unless it has been done by his orders, or unless he, by accepting the

benefit of the work done, impliedly engaged the architect. This im-

plied request is the only ground of action in such circumstances.

The architect who works his way into a position has seldom, indeed,

any trouble in substantiating his claims; there is generally some cor-

respondence from which an implied request may be derived, if there

is not a contract in a formal manner. He is safer, however, if he

proceed on sure ground, and for this purpose a '"retainer" is neces-

sary, and a retainer may be simply a request, as,
" I engage you to

prepare plans and carry out such and such work," which may be

verbal, or, if the agreement is not capable of being performed
within the year, then in writing. The retainer and its acceptance
establishes a contract, from which it is impossible for either to free

himself; hence the importance of the negotiations being entered
into in a formal manner. Till both parties are agreed, either has a

right to be off to do as he likes, a rule of law which cannot be too

clearly or tenaciously remembered by the architect in his dealing
with individuals.

A form of agreement between architect and building owner, parts
of which might be usefully adopted, is suggested in " Emden's Law of
Building." The substance of the agreement is as follows : 1. The
architect will prepare sketch plans and all necessary drawings of in-

tended building, having regard to the proposed cost, so that a con-

tract may be made for it. 2. If the employer abandon the intention

of building, the architect shall be entitled to a sum to be fixed, and to

the return of his sketches. 3. If the sketches are approved, and the

said employer desires to proceed, the said architect shall, by a day to

be named, prepare working-drawings ami specifications for competi-
tion by builders. 4. The drawings and specifications shall be full

and complete. 5. If the most approved tender exceeds the amount

proposed, the architect shall, if required, revise his plans so as to

bring the expenditure within the prescribed limit. 6. The plans and
documents shall be the property of the said employer ('. e., at once,
not merely after the work is done), and the architect shall make at

Ms own expense all copies necessary. 7 and 8 apply to certificates

and clerk-of-works. 9. The architect will be at liberty to vary archi-

tectural details, provided such variations do not involve extra cost,
but shall on no account incur any increased expenditure without
sanction of the said employer in writing. 10. If any additional or
substituted works become necessary, the architect shall furnish the

plans, etc., as soon as possible. 11. The architect's remuneration
shall be a fixed sum to be agreed on beforehand, and one-third of it

shall be paid to him on the execution of the contract, another third
when half the contract price has been paid to builder, and the rest
when the last payment has been made to the builder. 12. If after
the working-drawings are made the employer does not proceed, the
architect shall be entitled to a fixed sum to be agreed beforehand, and
the plans shall belong to the employer. Or if the employer proceeds
only with a part of the works, the architect shall be entitled to a pro-
portionate part of the remuneration mentioned in 11, in addition to

a proportionate part of the sum mentioned in this article in respect
to the work abandoned. 13. The architect shall be entitled to noth-

ing more except for alterations and additions made by written author-

ity of employer. 14. In that case he shall be entitled to such in-

creased remuneration as may be agreed on or determined by arbitra-
tion. 15. If the architect becomes incapacitated or dies, he or his

representatives shall hand over to said employer all plans and papers,
and shall be entitled to such equitable proportion of the unpaid part
of the remuneration as may be agreed on. 16. Disputes to be settled

by an arbitrator. 17. No rules of the R. I. B. A. or any othor socie-

ety to be held binding on the employer. Exceptions will be taken to

Clauses 6, 15, and 17. The form we have summarized is the sub-
stance of the Government agreement, including suggestions by Lord
Grimthorpe, and, though fairly open to reconstruction in the three
clauses named, is fairly well devised to meet the case of abandonment
of the work by the employer, either at the commencement or after

some of the work has been performed. Referring to the question of
remuneration in such cases, the custom of the profession, when the

employer abandons his intention after the plans and specifications
have been prepared, is to charge a commission of two and one-half

per cent, with an additional fee of one-half per cent if tenders have
been procured. A better arrangement may be made beforehand by
agreeing to a sum, as in Clause 2, whenever there is any doubt as to

the work being carried out. More difficulty arises when the work is

only partially carried out. The architect may, by custom, charge his

two and one-half per cent, and a further commission of two and one-
half per cent on all executed work certified by him. It by no means
follows that the building owner will consent to this, especially when
only a portion of the drawings are prepared; but by previous agree-
ment the remuneration may be fixed as in Clause 12, a sum being
agreed for all the drawings and documents prepared, and the super-
intendence charged for up to the time of abandonment at the usual
rate. This mode of determining the remuneration would be less open
to question than that suggested by taking a proportionate part of a
fixed sum, which proportion would be difficult of estimating when the
architect's work is divisible. In cases of abandonment by the build-

ing owner, the property in the plans often becomes a question. The
owner thinks he has a full right to drawings prepared expressly for

his work
; but, under these circumstances, the architect is less dis-

posed to forego what he considers he is entitled to by custom. The
thought of some one else being engaged to complete his design from
the same plans is repugnant, to say the least. These are doubtful

points. When it is made a condition in Government works to insert

clauses requiring that the drawings are to be given up to the em-

ployer, we fear it will be a long time before the law will recognize any
custom of the profession.
We have ventured to bring these questions before our readers be-

cause they are still open to doubt. Agreements for remuneration are
often made in the case of large works. The architect, perhaps, is

willing to throw off one per cent for a large, plain building; but he
does not certainly agree to accept a proportionate sum if the work is

abandoned, or his services are dispensed with. Yet this contingency is

unexpected ;
it is never contemplated by the architect. But if a pro-

vision were made for works abandoned, or services dispensed with,
such difficulties could not arise. A well-considered form of agree-
ment, intended to meet these possibilities, ought to be drafted, in

which the sum may be left to the parties themselves
;
but determining

a rate per cent upon all executed work. The American Institute of

Architects adopt a schedule in case of abandonment of work which

appears to be reasonable. Thus the charges for partial service are
as follows : Preliminary studies, one per cent

; studies, including gen-
eral drawings and specifications, two and one-half per cent; and the

same, including details, three and one-half per cent upon the entire
cost. The Western Assnciation have also adopted the schedule, and
have resolved that the architect should in all cases superintend the
work designed by him. The Building News.

STAINING BRICKS. For staining bricks red, melt one ounce of glue
in one gallon of water; add a piece of alum the size of an egg, then
one-half pound Venetian red and one pound of Spanish brown. Try
the color on the bricks before using, and change light or dark with tlie

red or brown, using a yellow mineral for buff. For coloring black, heat
asphaltum to a fluid state, and moderately hoat the surface of the bricks
and dip them. Or make a hot mixture of linseed oil ami asphalt : lit-at

the bricks and dip them. Tar and asphalt are also used for the same
purpose. It is important that the bricks be sufficiently hot, and be held
in tlie mixture to absorb the color to the depth of one-sixteenth of an
inch. Scientific. American.
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THE PREVENTION OF FIRE-RISKS FROM ELECTRIC
LIGHTING. 1

IT
has been customary of

late when the slow pro-

gress of electric lighting
has been discussed, to abuse
the Electric Lighting Act
of 1882, and to make this

measure, together with the

stringent regulations of the

Board of Trade, the reason
for the absence of the neces-

sary working capital which
made so many of the com-

panies, promoted to work

particular systems, retire

from business. Whether
this was the case or not, is

not 1113' intention to discuss,
but reliable authorities have
often stated that, with our
former knowledge of the

subject, it would have been

impossible to have under-
taken to supply electricity

to the public commercially in the same way as they are accustomed
to obtain gas. That the question of supply and cost does not alto-

gether prevent the adoption of a superior method of lighting is very
clearly proved by the increasing number of proprietors of clubs,

hotels, and occupants of houses who, after waiting in vain for electri-

city to be brought to their doors, have determined to produce it

themselves, and for this purpose have set up the necessary plant.
We are accustomed to look upon electricity as that " invisible

subtle fluid" which we use with impunity for ringing bells and actu-

ating telephones, and are ready to take it, in the form of electric

light, into our houses without any thought ;
the electric current

necessary for lighting purposes, when uncontrolled, is far more dan-

gerous; at the same time, if properly installed, it is rendered as

harmless as that from the galvanic battery, with which every one is

more or less familiar. The supply of electricity which may be fur-

nished by any of the various systems, may be either generated direct
from the dynamo, or it may be stored up in secondary batteries,

wrongly termed accumulators, as they do not accumulate, but store

up, electrical energy; also, it can be produced on a small scale by a

primary battery similar to those used for telegraphic work, but larger.
Whether from eilher one of these three methods of supply, and
which ever system is adopted, the electricity is precisely the same
and only differs in that one current may be of higher pressure, or, as
it is termed, of greater electro-motive force than another, according
to the construction of the battery or dynamo machine. These trans-

form the zinc or the power derived from the fuel, and furnish elec-

tricity to suit the incandescent or arc lamps, the light from which is

only electrical energy in the form of heat. The source of danger is

that this heat may be produced where it is not wanted, and thus cause
" fire." The prevention of this electrical bete noire has already
occupied considerable attention both in this country and abroad.
A special Fire Risk Committee, appointed by the Council of Tele-

graph Engineers and Electricians, was formed in 1882, and some
excellent rules were drawn up which have been adopted, in a modi-
fied form, by some of the insurance companies, and have been added
to the excellent paper read by Mr. Slater before the Royal Institute
of British Architects in 1882, but neither these nor the standard of

requirements of the New York Board of Underwriters can be said
to embrace all the changing details of electric light installations,
which can only be ascertained by practical experience that already
has considerably added to the knowledge possessed when the com-
mittee was sitting.

The first source of danger is in the main and branch wires which
conduct the electricity about the building to be lighted, and which
are run in much the same manner as gas-pipes. If these conducting
wires are of sufficient area and of a material whose resistance is uni^

form, the current in its passage will develop no injurious heat, and
there will be little risk from this cause. Whatever resistance the
conductor possesses will cause heat, which will vary with the amount
of electricity passing, and inversely as the sectional area of the con-
ductor. This term "

resistance," which is used by electricians, must
not be confounded with the ordinary meaning of resistance to tension
or to rupture. It is a misfortune that the term has been too fully
Introduced, as it would have been better to speak of the conductivity
of a wire. The energy needed to cause the supply of electricity to

pass through the conductor has been compared to the difference in
the head of water necessary to cause a quantity of fluid to overcome
the resistance of a pipe, but its action is totally different. It more
resembles water soaking through sand, in that the whole of the cross
section of the wire interposes a resistance which, in large conductors,
doubtless varies proportionately to the temperature of each section

according to its distance from the outside radiating surface.
In order to avoid any tendency to heat, the branch mains and

leads which conduct the electricity to the lamps, should be of ample
' A paper by Klllingwortb. Hedgm, M.I.C.E., and Member of the Society ofT legraph Engineer! and Klectriciaii?, published in the Buittler.

area. The following table may be taken as a guide in estimating
the gauge for wires used in the interior of buildings, but where the
electric current has to be distributed over a large district, the sec-

tional area must be calculated in a more accurate manner in order
to have the most economical proportion.

TABLE OF SIZES OK MAIM AND BRANCH WIRES OR LEADS FOR SWAN
KJ-CANDLE-POWER LAMPS (uominal 20 candles) AND EDISON 16-OAN-
DLE-POWER LAMPS.

Number of Lights
to be workfd.
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current, which tends to reduce the alloy to its component parts, thus

allowing the copper wires to separate, when a dangerous arc will be

formed, which will speedily destroy the cahle. A joint must be
made mechanically perfect, and considerable pressure used to bring
the surfaces together ;

the solder may be then applied to keep the

whole air-tight, but in no case should any joints be made except by
workmen accustomed to electric-light work.

SHOUT CIKCUIT.

The term explains itself, and means that the electric current, in-

stead of going the circuitous course allotted to it, takes the shortest

path, where, having no work to do, it causes lire. Accidents from
short circuit may be divided into three heads :

1. One of the conducting wires may either come directly in con-

tact with the return conductor, or something metallic, such as a

staple carelessly fixed, may cause an electrical connection.

-'. Some good conductor may momentarily touch the unprotected
surfaces of two wires and cause an arc to be formed between them,
or either one of them may be "

grounded ;" that is, put in circuit

with the earth.

3. The same result may be accomplished by water dripping from
one wire to the other, or by a badly-insulated cable being laid in a

damp place or on a wet beam.

Accidents have occurred from each of these forms of short cir-

cuits, which, however, will never happen if the wire is thoroughly
insulated and the protective covering is not damaged. There is one

exception, and that is, where water is the cause of the trouble, when

only an impervious material, such as gutta-percha, will be a sure

preventive. The so-called fireproof insulation is useless if not water-

proof; even the lead-tube covering for cables, which has been so

highly recommended, appears to be an element of danger. In the

mines of La Peronniere, France, a fire w.as produced by the electric

current short-circuiting through the insulation onto the lead enve-

lope, which, being in contact with the damp ground, led away the

electricity and speedily burned up the cable.

CUT-OUT, OR SAFETY-FITSES.

This important fitting is, in fact, the "
safety-valve

"
of an electric-

light installation, and may be compared to the weak link in the chain

which gives way before any damage can be brought about, by excess

of current liable to render the conductors and their branches red-hot,
and also prevents the evil effect of a short circuit. The Fire Risks
Committee's rules describe a cut-out as "a piece of easily fusible

metal which would be melted if the current attains any due magni-
tude, and would thus cause the circuit to be broke n."

The Board of Trade regulations state " that this fuse shall be of

such a nature as to cut off the supply of electricity when the current

exceeds by fifty per cent the maximum current which the service line

is intended to supply." It is true that a smaller margin lhan fifty

per cent may be used, but this is not compulsory, and I think should

be so, unless the fuse may be absolutely relied on to melt with that

excess of current. The plan introduced by Edison of inserting a

lead or copper wire into the circuit is particularly bad, as a danger-
ous arc may be formed before a lead wire, designed to melt with a

fifty per cent margin is ruptured. Anyhow, the cut-out should be

rapid in its action, and of a material quickly melting at a lower tem-

perature than lead or copper, so that molten particles could not set

anything inflammable on fire. In order to ascertain which was the

most suitable material, I tried a variety of metals, and found that if

their area was much more than a fine wire of two or three milli-

metres, they were absolutely unreliable, and even then, when melted,
threw portions of the hot metal about the room. Lead wire, which
is often used by ignorant people, is far the worst, as it oxidizes after

a length of time, and gives trouble on account of its expansion and
contraction

;
and the alloys of tin and lead, which conduct the elec-

tricity in the same ratio as would separate wires made of their com-

ponent parts, gradually become altered in resistance by the passage
of the current. This is noticeable in whatever form the alloy is

used, so that safety-fuses, which have been tested to melt with one
hundred amperes, have, after a month's work, melted with seventy-
five amperes. Another great disadvantage attending the use of a fuse

of large sectional area is the disruptive effect which takes place at

the time of fusion. This only applies to the very large fuses, such
as are used to protect the dynamos in the Kdison system, and so vio-

lent is their action that the top of an iron box laid in the streets of

New York was displaced by the rupture of a safety-fuse underneath.
The difficulty is overcome either by using rods of fine tin wire, or,
better still, by making the fuse of strips of metallic foil, the particles
of which, when melted, do not take a globular form, and are almost
oxidized by contact with the air. After experimenting with numer-
ous foils, 1 obtained a special alloy of aluminium a metal which
has a great future for electrical purposes, and lias the advantage of

great tenacity, so that very thin foil can be used. Strips of this foil

are placed between layers of mica, due care being taken to allow for

the expansion of the foil
;
the strips are thus built up like the leaves

of a book, according to the melting value required. For small cur-

rents, the foil is fastened by means of two eyelets to a single strip of

mica, which can be easily removed and replaced, even when the cur-

rent is passing, owing to the high insulating character of the mica.
The use of cut-outs to protect an installation appears to be a crude

remedy in that the lamps are generally extinguished when the fuse

melts
; this, although a small matter where the question of fire is at

point, need not be the case if a simple arrangement of "
bye pass

"

circuit be employed, so that the supply of electricity may be auto-

matically reduced by a resistance until a new safety-fuse is inserted.
A still simpler plan, and one almost universally adopted in the best

installations, is to fix a double cut-out, termed " the duplex pattern,"
which contains two mica foils, one of which only is used to protect
the circuit, but directly it fuses the second foil, having a much higher
melting value, can be inserted by turning a small lever. The object
of causing the second fuse to carry more current is to prevent the
extinction of the lights while the fire is being replaced ; however, if

the trouble is due to a bad short circuit, both foils will be melted,
which is the safest plan and one that should not cause more than
half the lights in any room to be extinguished if the system of wir-

ing the lamps from two separate dynamos be emplo) ed.

AUTOMATIC CUT-OUTS.
This class of instrument cannot be recommended in preference to

the fusible cut-out, in the first place because it encourages careless-
ness on the part of the attendant, who may allow the current lo in-

crease, and, consequently, extinguish the lights without having the

necessity to renew a fuse, which would betray the circumstance of
the extinction. Secondly, an automatic cut-out mav fail if it has been
left for a long time un worked, and this mishap is especially to be

guarded against with those in which mercury is vised to make con-

tact, for the reason that the mercury might be deflagrated, when the
fumes would produce very dangerous results.

SAVING OF LAMPS.

The percentage of losses of incandescent lamps is not hi<'h, if

breakages and similar accidents only are taken into account, but the

average total is swelled enormously by the number of lamps which
are prematurely burned out by too much current being allowed to

pass. It was recently stated, in a paper on tho " Klectric Lighting of

Steamships," read at the Institution of Civil Engineers, that "out of

two hundred Swan lamps on board a large passenger steamer, fifty
were suddenly broken through a failure of the governor." In this

case, all these lamp* were fitted with cut-outs made of lead wire on
the Edison plan, none of which were melted, although the current
was probably one hundred per cent in excess of its proper strength.
If sensitive fuses had been adopted the lamps would have been un-

injured, and the consequent loss of 4s X 50, or 101, would have been
saved at the cost of the fuses which could have been replaced for as

many pence. The interesting report of the life of the electric

lamps at the Royal Courts of justice shows that the average life of

lamps burned out, which was 1,CI31 hours, was reduced to an actual

average, after deducting losses, of 1,370, nearly the whole of which
must be put down to the weakening of the filament due to an excess
current having been passed, as the authorities, to guard against the
extinction of a lamp here and there, have replaced the original sen-

sitive fuses by others which only act in the event of a short circuit.

Before concluding this article, it may be interesting to note how
some of the fires have occurred in America, where the insurance
authorities have reported the electric light to be the cause. In one
district of sixty-one miles, there were fifteen fires due to some form
of " short circuit," generally due to leaking water or washing floors,
all of which would have been prevented by proper insulation and
reliable fusible cut-outs. Three fires occurred by short circuits

termed "cross arcs
"
of one wire to another, where uninsulated wires

were fastened against conductors. In one instance, the conductor
was formed by dust settling upon uninsulated wires, and one damp
day it absorbed enough moisture to form the path for the formation
of a cross arc, which started a fire. In another instance, the wires
were fastened to a damp beam, which was decayed, and burned

nearly in two by a smouldering fire. In a third instance, damp
brickwork in a tunnel was a sufficient conductor to establish an arc,
which did not do any material damage there, but injured the dynamo.
These fires were not necessarily destructive ones, as they generally
occurred during working hours, and were soon discovered. Elec-

tricity, having no smell like gas to betray a leak, shows when it is

escaping by the diminished appearance of the lights, caused by the
diversion of the system.
The chief element of safety of electric light lies not only in the

employment of experienced men to supervise the work of running
the wires and arranging the installation, but in having the whole
installation carefully tested and reported on by an expert who is

independent both of the system employed and the contractor. When
thus arranged, it is, in every situation, far safer than gas or any other
known illuminant, especially when laid on to our houses from a cen-

tral station, where any possible danger will be localized, and the
whole of the machinery be under constant supervision.

In conclusion, no better proof can be stated as to the increased

value put upon electric light by those who have had it installed than

by quoting a recent case which came under my special notice, wheie
an action was brought, by the Corporation of a large town, against
the contractor for lighting the municipal buildings, who had refused

to continue the supply of electricity. The pleadings stated that
" the buildings in which the installation has been placed have been

expensively decorated with a view of their being used with the elec-

tric light only, and these decorations, and also the books in the

library, are suffering from the use of gas," for the absence of the

electric light the Corporation claimed heavy damages.
The following draft-form of specification of electrical conductors,

leads, fittings, and safety appliances, is published with a view of

showing some of the salient features of an installation which require
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especial attention
;
the motive power, whether gas or steam, the

dynamos, and the incandescent lamps should also each be the subject
of a detailed specification :

SPECIFICATION FOR CONDUCTORS, SWITCHES, AND APPARATUS FOH PRO-
TECTION FROM FIRE.

Cables, leads, and wires are to be furnished capable of supplying cur-

rent to arc-lamps and incandescent-lamps.
These conductors are to be laid and erected in the manner herein

specified :

Conductivity. The specified conductivity of the copper employed in

the whole system of conductors to be not less than ninety-six per cent

of pure copper.

Covering. The wires to be covered in such a manner that the cover-

ing does not become frayed or loose.

Joints. All joints are to be made of resin only, and not with killed

spirits or any oilier flux. All wire ends, before joining, are to be prop-

erly cleaned, and the strands spliced in a thorough manner and well sol-

dered together.
The joints, when made, are to be covered with a layer of Chatterton's

compound, and properly and neatly wrapped with india-rubber tape, so

as to leave a smooth surface. Britannia joints are to be used where

solid conductors are joined together and are under tension.

JJis'ance apart. When conductors are run along walls or other ex-

posed supports, their distance apart, from inside edge to inside edge, is

not to be less than two inches.

Casinys. When conductors are placed in mouldings or grooved cas-

ings, the thickness of the material between each conductor to be not

less than a one-fourth inch; and no screws or nails to be driven into this

central rib.

Staples. When conductors are stapled to a wall or other support, no

one staple is ever to embrace both conductors, nor are two staples to be

placed side by side, but are to be placed alternately.

Walls. When conductors are carried through walls, or other parti-

tions of a like nature, they are to be encased in asbestos or wooden (var-
nished inside) tubes of such diameter as to fit easily, but not too loosely.

If carried on iron, such as rolled joists, they are to rest on asbestos, mill-

board, or on varnished wood. No wires to be carried through existing

gas pipes.
Insulation The total insulation of the whole system of conductors,

when placed in position, to be not less than five hundred ohms resistance

per volt of current.

Insulators. When insulators are used they are to be of a type pre-

viously approved of by the consulting engineers.
Cleats. Cleats are to be used for holding up the conductors in place

when the size of such conductors is greater than a quarter of an inch

diameter outside covering.

Capacity. The capacity of the whole system of conductors to be such
that the area of the conductor shall be equal to the area of one square
inch for eacli one thousand amperes to he carried, or approximately one

square millimetre for every amperc-and-a-half of current passing through
it.

Dielectric. No covering shall alone be employed for conductors that

is capable of absorption of moisture, but india-rubber, gutta-percha, or

some approved bituminous compound must always be used in conjunc-
tion therewith, and they shall be guaranteed to have an insulation re-

sistance of megohms per one thousand yards.

Samples. Samples of all cables, leads, and wires to be submitted to

the Consulting Electrical Engineer for approval before commencing the

execution of the contract, as well as all switches, cut-outs, and other ma-
terials.

SWITCHES.

Main Switch-board. A main switch-board, with insulated back to be

provided, with switches of the type and main cut-outs, which will

allow of fusible mica foils being inserted, and arranged to control each

separate circuit, and all connections to be made between them and the

dynamos. A plan of this switch-board to be submitted.
Brandt Switches. Switches which cannot be left partly on, and which

on breaking the circuit show no spark on the working-contacts, are to

be provided, and all connections made thereto. They are to be firmly
fixed to the walls or supports by screws upon a plug of wood driven into
the wall, and are to be of ample size, and best material and workman-
ship, llubbing contacts are to be used, and no switch is to contain a
cut-out or safety-plug.

MAIN CDT-OUTS, OR FUSIBLE SAFETY-JUNCTIONS.

These are to be of the duplex fusible type, to carry mica foils, which
shall give way whenever the current passing through them exceeds the
normal working-current by fifty per cent. Each cut-out shall be fitted

with a spare mica foil, through which a portion of the current always
passes, and be of sufficient strength to pass the whole of the current on
the melting of the ordinary working fuse, but shall give way in the
event of a short circuit.

Branch Cut-outs. Branch cut-outs of a type, with protected termi-
nals and eyelet mica foils, are to be provided and fixed firmly to the
walls or supports where shown, and in no case are they to be placed be-
tween the switch and its lamps, but always as close to the main cable as

possible.

Melting-point. Every branch cut-out shall be so proportioned as to
melt with an excess of current not more than twenty-five per cent above
its nominal value.

Switch and Cut-out Bases and Covers. Where required, the beds of all

switches and cut-outs to be made of slate or other non-combustible mate-
rial.

If mica foils are not used, the cut-out to be suitably covered, to pre-
vent any metal being scattered when fused.

Testinr/. Samples of all the various sizes of cut-outs to be submitted
to the Consulting Engineer for test purposes.

Damayes. Every care is to be taken to avoid all damage to existing
fittings, and to all walls, cornices, floorings, woodwork, etc., and the con-
tractor is to make good all cutting-away necessary for the fixing of the

above cables, leads, wires, switches, cut-outs, etc., and shall leave the
whole work in a neat, workman-like condition.

One (Bay of&px. f^artVary Chipcl,-
fcra? HiilJ (Jer-.tfery Jsrhn. mass.
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THE PALACE OF CHANTILLY.
WRITER in the

London PaU-Mall
Gazette says :

Whatever may be the

political indiscretions of

the Orleans princess,
all lovers of art must

sympathize with the

Due d'Aumale, com-

pelled to leave his beau-

tiful, his unrivalled cre-

ation of Chantilly. It

is now about twelve

years since the heir of

Condes commenced the

erection of a palace
worthy to replace the

historic residence of

his great ancestors.

Since the war of 1870-
71 has arisen on the

banks of the Nonette
one of the most beauti-

ful modern chateaux to

be f^und throughout
France, and here have
been arranged with

perfect taste the Duke's
unrivalled collection of

works of ait. The
English guide-books are

in a muddle about

Chantilly I speak
here not of the charm-

ing little town, but of

the Due d'Aumale's
residence only. We

read and are no wiser than before as to how much of the chateau
remains. The truth of the matter is that, excepting the renowned
stables and the exquisite little, building of the chatelet, all is new and
all is the work of the Due d'Aumale. He has been, if not exactly
his own architect, the leading spirit throughout the vast undertaking,
not only entering into every detail without, but also arranging the
interior of the building, erected as far as was possible on the founda-
tions of the Chantilly immortalized in the pages of Mine, de S6-

vinge and of Bossuet, the seat of the Condes and Montmorencys.
No chef d'ceuare of the architect's skill had ever more graceful sur-

roundings. The chateau, with turrets and pinnacles, copy of the

elegant architecture of the Valois period, stands sideways on the

canal watered by the Nonette, and on clear days we get delicious

effects of light and shadow, a reflected palace as lovely as the more
solid reality. In front and behind stretch the quaint old gardens,
laid out by the famous Le Notre in the time of Louis XIV, marble

terraces, orangeries, fountains and statuarv in perfect keeping with
the gleaming whiteness of the building, itself apparently of marble.

Oddly enough, the mind of the much-travelled beholder has to go to

the distant shores of the Baltic for a parallel to this spectacle. In
the heart of the picturesque little island of Rugen rises the famous

palace of Prince Putbus, and it is this that will best bear comparison
to Chantilly, if indeed comparisons are possible. ,

Just as dainty a

picture as the Italian palace reflected in its crystal lake, just as

stately and elegant the terraced gardens and marble fountains, while
alike the home of the Pomeranean Prince and that of the Due
d'Aumale is a choice treasure-house of art.

But the historic interest of the last is wanting at Putbus. The
similitude holds good with regard to matters picturesque and artistic

only. Chautilly is intimately connected with some of the most daz-

zling pages in French history. To have its chronicles at one's finger-
ends is to be intimate with a goodly chapter of the history of France.

Everybody has read Mine, de Sevignd ; everybody knows of the splen--
did entertainment given by the great Condd to Louis XIV, when Vatel,
the cook, ran himself through with his sword because the fish did not
arrive in time for dinner. But Chantilly had been a little court
under the greatest of the Montmorencys a century and a half before.
Here Anne de Montmorency, constable of France, the patron of the
fine arts, but, alas ! the pitiless foe of Protestantism, held his state
when his fortunes were at their apogee, and for five generations
Chantilly belonged to that great house. A statue of the fierce old
warrior is in course of erection in front of the chateau. Just as the
Due d'Aumale is the creator of the Chantilly we see, so his ancestor

may be said to have created the Chantilly of his own day. But
between the two periods have occurred many demolitions and recon-

structions, and only isolated portions remain to tell us what the re-

spective homes of the Montmorencys and Condes were like. Thus
in the beautiful chatelet, or petit chateau, on which the present fa9ade
is built, we have intact a perfect specimen of the graceful architec-
ture of the Valois period, while the magnificent stables, in appear-
ance looking like a palace, date from the eighteenth century only.
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The Chantilly of the great Conde, Mine. <le Sevinge', of Bossuet, of

Louis XIVT
and his Court has disappeared altogether. The guide-

books stale erroneously that Chantilly was destroyed by the revolu-

tionary mob. The truth of the matter is this: When in 1789 the

Princes of the House of Bourbon took the lead in the general emi-

gration, the populace was greatly incensed. The chateau was con-

verted into a prison from 1792 to 1794, but it was the Convention

that decreed the destruction of Cham illy on the ground that it was

a fortress. The petit chateau and the Pavilion d'Enghein were spared
and restored intact to the House of Bourbon Conde in 1816.

The history of Chantilly as a seignorial residence goes back to a

very early period, but it is the Montmoreneys who have endowed it

with sucli historic interest. To the great Anne we are indebted for

the priceless art treasures now contained in the chapel, the exquisite
series of portraits on glass, the marvellously beautiful altar-piece,

and the panels in carved wood all chefs d'ceuvre of the Kennais-

sance. In 1875, as we have said, the Due d'Aumale began the erec-

tion of the modern chateau on the foundation of the old and now

complete one. A brilliant soldier, an accomplished writer, art col-

lector and bibliophile, he was enabled, thanks to the generous indul-

gence of the French Government, to remove his household gods
from the banks of the Thames to those of the Nonette. Enlisting
into his service skilled artists and artisans, he forthwith erected at

enormous cost a Chant illy as splendid as that described by Bossuet

and Mine, de Sdvinge'. The great charm of the place is the purity
of taste displayed throughout, and the subservience of parts of the

whole. The design was planned with the utmost care, and as far as

possible the plan of the former building was adhered to. Hither
have been brought the famous collections from Twickenham, the pic-

tures, works of art, and magnificent library, and as being added to

from time to time, Chantilly promised to become one of the most

splendid residences in Europe. Quite" lately the Duke acquired for

25,000 a bagatelle to a man of his colossal wealth the Earl of

Dudley's famous Raphaels. Besides a historic portrait gallery of

great interest, the great masters of Italy and the various schools of

French art are here worthily represented. The Poussins, the In-

gres, the Greuez, the Delacroix, the Decamps, form a collection

worth making a pilgrimage to see. Then there are Raphaels, Da
Vincis, Titiens in fine, the Duke has not only been one of the most

assiduous, but one of the most fortunate collectors in this world.

There are also magnificent Beauvais and Gobelins tapestry, faience,

miniatures, marqueterie, engraved gems and jewelry, enamels, plate
not an art is there but is here represented, and in the choicest

period. The library is in itself a museum, containing rare old edi-

tions in choicest bindings, alike ancient and modern. The arrange-
ment is very elegant and convenient, the upper shelves being reached

by light galleries.
Choice as are the art treasures of the Duke's own collecting, and

splendid as is the accommodation provided for them, it is in the heir-

looms of the Montmorencys that the historic interest of Chantilly
culminates. An elegant little chapel has been built inside the cha-

teau, and here, in a very small compass, we may learn, if anywhere,
what French art was like under the Valois.

The two windows of old stained glass are in reality a series of fam-

ily portraits, hence their interest and importance. Here is the terri-

ble Anne never man with woman's name less endowed with

womanly tenderness 1 with his four sons, in company of John the

Bapiist, all piously kneeling, while in the window opposite are por-

trayed Madeline of Savoy, his wife, with four of her daughters, hav-

ing for saintly company St. Agatha. The entire family of this pair
numbered twelve. By a freak of fortune the foremost figure of these

historic groups was deprived of his head. For the portrait of the

Constable, which has been supplied, we are. indebted to the other

numerous likenesses in existence. There is notably the famous me-
dallion in wax at the Louvre, and the still more famous enamel of

Leonard Limovsin. Anne de Montmorency also figured as the god
Mars in the celebrated enamel, after Raphael, of the same artist,
" Le Banquet des Dieux," which formed part of the Fountaine col-

lection, and lately fetched 7,000 guineas. The delicacy and finish of

these portraits are remarkable, and every detail of costume is given
with the most minute exactness. The altar-piece is an elaborate

work carved out of fine-grained limestone and ornamented with del-

icate bas-reliefs; to Jean Buliant is attributed the former, to Jean

Goujon the latter. Both stained-glass and altar-piece were origi-

nally at Ecouen, also an appanage of the Montmorencys. The series

of panels in stained wood which adorn the sides of the chapel are

equally interesting, and have fortunately been preserved intact. The
Constable was a friend of the worthless Valois King Henry II, and

highly suggestive of the morality of the epoch are the emblems of

Diane de Poitiers, the king's mistress, found so frequently here, bow
and arrows and a crescent. The date, 1548, is inscribed in one of

the panels. The subject is the lives of the Apostles. We are re-

minded by these exquisite panels of the perfection to which the dec-

orative arts had attained under the Valois regime some compensa-
tion for political and social immorality hardly outdone in the pages
of history. The truth of the matter is that during the sixteenth

century, in every branch of the decorative arts, France reigned su-

preme. What variety, what w alth, what taste were seen in every
object then constituting luxury, furniture, ornament, dress! What
technical skill, what purity of design, what wealth of imagination
abounded ! Here, then, for a few brief years the heir of the Comic's

has held his state ; and here without doubt he might have remained

but for dynastic intrigue and indiscreet ambition on the part of his

family. It is impossible for any one intimate with French history as
it is being enacted under our eyes to ignore the above fact or to feel

the least surprised at the step being taken by the French Govern-
ment in the matter of the Pretender*. My only wonder is that the

expulsion has not taken place long ago. For the Due D'Aumale,
elderly, a widower and childless, thus compelled to remove his care-

fully amassed treasures, much sympathy will he felt, but entirely of
a personal and artistic kind. The Republic behaved at least as gen-
erously as could have been expected. It restored to the Orleans Princes
the millions confiscated by Najxjleon III, it permitted all members of
the family to settle themselves in France and enjov the privileges of
other citizens. When this generosity was abused, the government
of France had no other recourse but to resort to drastic measures.

[ We cannot pay attention to the demands of correspondents who for-

get to give their names and addresses as guaranty of good faith.~\

THE EFFLORESCENCE ON BRICKWORK.
BROOKLYN, N. Y., July 1, 18S6.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs. I write to ask if you know of any wav of treating new

brick fronts by which the white efflorescence may be removed and per-
manenlly prevented from agiiin appearing. I am told by one of your
subscribers he thinks you have already made public such information,
but I have not been able to find it. Have been seeking instruction
on the subject for some time past ;

have read a great many learned
articles on its causes and composition, and am in a maze of sulphate
crystals, magnesia, silica, etc., etc., but not a ray of light as to its

cure.

If you can dispel my darkness in any way it will be gratefully
acknowledged by Yours truly, J. W. ROWK.

[You will find a satisfactory explanation of tlie cause of the effect and
the remedies that ran lie applied in the issues of the Ameri an Architect
for November 1 and December (i, 1884 Eus. AMKRICAN ARCHITECT.]

ADVICE TO A STUDENT WHO HAS $1,000 TO SPEND.
AHUON, Ouio, July 5, 1S86.

To THK EDITORS OF THE AMF.RICAN AKCIIITKCT:

Dear Sim, Will you kindly state, through the columns of your
journal, or by letter, what you consider the best course for a young
man to pursue, or the best place for him to g to obtain proper train-

ing in architectural design and construction. The profession, even
in the West, has now so developed that one cannot serve a year or
two in an office and then hang out his shingle a full Hedged "archi-
tect

"
as of old.

After six months' work here, coining fresh from college, I thought
I knew it all, but now, three years later, it seems that I have only
learned to know that I know nothing.

With a thousand dollars at command, what shall I do ?

Perhaps, as a young draughtsman asking your opinion, I voice the

desire of many < thers of your readers.

Respectfully yours, GEO. A. NEWCOMH.
[THK fact that our correspondent has learned that lie knows nothing of

architecture after three years of office-work disposes us to think that he
really knows more than he thinks he does, and in place of advising him, as
we should in most other cases, to enter some regular school of architecture,
preferably the Ecole des Beaux-Arts, we think it safe to recommend him to
use the greatest portion of his thousand dollars for an economical trip to

Europe. If, after seeing England, Scotland and the South and North of
France more than this would be mere luxury he can so arrange things as
to spend three months or so in a Paris atelier, and can use the time in making
studies, after the school programmes, carrying each one through the prelimi-
nary stages only, that is, spending not more that a week or ten days on each,
we believe he would get as much benefit from the patron's criticism as if

he spent a year in elaborating the designs after the usual method. If lie is

uotsufliciently proficient in French to do this to advantage, we recommend
that he should come back to Boston before his money is all spent and pass
the same length of time in doing the same thing under the advice of Prof.

Le"tang of the Institute of Technology. It would be well to set aside a
small sum to be used in the purchase of photographs and books which can
be bought to better advantage on the other side of the ocean than they can
here. EDS. AMERICAN ARCHITECT.]

THE ALBANY CAPITOL FOB ONE DOLLAR. A dispatch to the New
York Times announces that the Capitol at Albany is advertised to be
sold September 15. It seems that the county treasurer has a charge
against the building for a water-tax of $1 anil proposes to sell it with
other delinquent property. To the original amount due $2 have been
added for advertising, 50 cents for auctioneer's fees and sundries suffi-

cient to make up the sum of $3.74. It is suggested by the Times that

some New York paper should undertake the task of raising money to

pay off this indebtedness and free the new Capitol from danger. We
protest against any such meddling. If there be any process of law by
which the great public calamity can be sold and pass out of the hands
of the State, then let the law take its course by all means. The build-

ing hai cost, in round numbers, 17,500,000, and might be worth $500,-

000 to private parlies ;
but the Slate would be well rid of it for a debt

of $374. By all means let the treasurer of Albany County go on with
the sale. Rochester Post-Express.
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A USELESS LONG-RANGE Gus. Prince Lichtenstein was formerly

well-known in London, and his first wife was Miss Fox, the adopted daugh-

ter of Lady Holland. He some time ago purchased a Krupp gun of

large calibre, which he intended to mount in one of the fortresses of

his dominions. When the officer commanding the Lichtenstein artillery

attempted to make arrangements for an experimental trial of the mon-

ster piece of ordnance, it became evident that it would be impossible

to avoid firing the projectile into somebody else's territory, which

would have been probably regarded as an act of war, and would have

invited reprisals. The gun being thus perfectly useless, it was by order

of the Prince converted into an equestrian statue of his Serene High-

ness, which now adorns the public square in his capitol. London Figaro.

THE SONNBLICK OBSERVATORY. What will be the highest observa-

torv in Europe is now being erected on the Sonnblick, in the Tyrolese

Alps a mountain 10,000 feet high. Some mines are situate on the slopes

of the Sonnblick at a height of over 5,000 feet. From this spot a wire

ropeway, practicable for passengers, leads up to a height of nearly 8,000

feet. Here a home has been erected for miners, who reside there dur-

ing winter. Thence the summit of the Sonnblick is reached by an easy

ascent over a glacier in three hours. The observatory now being erected

on the summit will consist of a block-house, flanked by a massive stone

turret 40 feet high. The walls of the tower have been made of an enor-

mous thickness, and the block-house is anchored to the rock by steel-

wire cables. Wood has been chosen for the construction of the house,

because it keeps out cold better than stone. The tower will be fitted

witli all the instruments used in meteorological science. As there is

great danger to the building from the terrific thunder-storms which rage

round the summit, the observatory is protected not only by three light-

ning rods, but also by a lightning-proof fencing. The solitary resident

observer is one of the miners, who is now undergoing a course of in-

struction in meteorology. He will keep up communication by tele-

phone with the miners' house, 2,000 feet below him, whence another tel-

ephone wire, 16 miles long, leads to Kauris. From the latter place his

daily record of observations will be telegraphed to Vienna. Sonnblick

Observatory will be known in future as a meteorological station situate

at a higher elevation than any in Europe higher than those on Mount

Etna, the Pic du Midi (Pyrenees), and the Siintis (Canton of Appenzell.

Engineering.

A TUNNEL TO PRINCE EDWARD ISLAND. A scheme for constructing

a tunnel to connect Prince Edward Island with the mainland is to be

brought before the Canadian Parliament next session. It is proposed to

build on each side of the straits piers through which a tube is to be

driven for some 2,800 feet, the total length of the tunnel being 61 miles.

The bottom of the straits shows a very good road-bed, the depth of

water varying from 36 feet on the island side to about 80 feet in the

middle of the straits, and thence ashore on the New Brunswick side to

lOi feet. The tunnel is to be 18 teet in diameter, and to be constructed

of heavy sections of chilled white cast-iron, 4 inches thick or more, ac-

cording to depth. Mr. H. H Hall, of the Submarine Tunnel and Tube

Company, of New York, is the patentee of the process of casting the

tubes, as well as of the chilled white metal used. It is estimated that,

at the present market price, the cost of the iron for the tunnel would
be about 17/. per linear foot, making the total estimated cost of the work
close upon 1,000,00(V. The metal is stated to be non-corrosive in sea

water, as shown by its exposure for twelve years in the harbor of Syd-
ney. The sections are bolted together by inside flanges, making a water-

tight rust-joint with a smooth exterior. A connection with the surface

could be maintained by a vertical shaft, if desired
;
but as a railway

could be laid through the tunnel as fast as it is built, all the material

used could enter that wav, a supply of fresh air be obtained, and com-
munication maintained with the shore. Where the depth of water will

allow of the obstruction to the channel, the tunnel is to be laid on the
natural bottom of the strait; otherwise a channel is to be dredged, in

which the tube is to be sunk. Engineering.

THE A(~,B OP TREES. The Prussian Chief Forester Gericke, in a re-

cent number of the Fontliche Blatter, declares it to be a fable that there
are trees in the German forests which have lived for a thousand years.
Even the so called "historical trees," he says, to which an age of 700 to

800 years is imputed, are nothing but " hollows surrounded with bark,

vegetating only as ruins." No tree can reach so great an age in Centra!

Europe and remain healthy. He has been at the pains to make inqui-
ries at all the German, Austrian and Russian forest academies; and com
paring their reports with his own long researches, he has compiled a
table of the comparative ages of the different sorts of trees in Centra
Europe. The highest age is attained by the pine ;

but after it has reachec
the limit of sound life, it declines more rapidly than any of the leaf trees
which continue vegetation long after they have begun to decay. The
oldest pine tree, judging by its annual rings, reaches an age of 570 years
The next in age, the white fir of the Bohmerwald, is 429 years old. The
larch, in Bavaria, was at its oldest in 274 years. The oldest sound oak
which is at Ascheffenburg, is 410 years of age. The oldest red beech
also at Aschnffenburg, is 245. The highest point of healthy age witl
other leaf trees is as follows : The mountain maple, in Bavaria, 224 years
the birch, 160 to 200 years, in Finland

;
the ash, 170 years, in Silesia

the elm, 130 years, in Silesia; the aspen tree, 219 years. The most fre

quent among the so-called "historical trees" in German}' are lime trees

(linden). The renowned Linden of Neiistadt-on-the-Kocher, in Wurtem
burg, is known by the local chronicle to have had its branches supporter
by 67 strong staves in the year 1448, so that it must even then have been
a venerable tree. It has now seven horizontal branches, which are sup
ported at from 5 to 7 feet from the ground by stone columns. It is re

puled to be over 700 years old, but it can hardly be said to be alive; i

IB quite hollow, and is supported by internal as well as external masonry

THE encouraging feature in this week's trade review is to be found in the

nstructions to manufacturers of all kinds of building material to hasten

orward deliveries on the contracts placed during the second quarter of the

fear. Iron and steel makers, lumber dealers and manufacturers, dealers

n saw-mill and planing-mill products, in builders' hardware and in all other

jranches, have, within a few day. been requested to complete deliveries of

considerable quantities of material which is wanted for immediate building

mrpofes. It is ascertained that it is the intention to pnsh building opera-
Ions very actively this month and next. Besides this, very active work has

>een begun on railroad building in the West and South. Work on public
wildings all over the country is also being pushed rapidly forward. Some
'ew architects and builders, whose opinions have been asked for, state that

;he possibility exists that the spurt in building may set in late in the sea-

son. This may take place. It is ascertained that a great deal of work
ilisit was thought of, if not really projected early in the year, has not yet
been undertaken, and that it is being held back for one reason or another,
or perhaps for no reason at all. The prudent builders are therefore anxious
;o complete work in hand in order to be ready for emergencies. Real estate

operations have been prosecuted with a great deal of activity through sev-

eral New England States and in New York. According to trade statistics, it

ippears that a much larger amount of work has been done this year than

last, and if the present rate of progress continues, the figures will be fifty

per cent in excess of last year. Philadelphia is way ahead. Pittsburgh is

jtiite active. In Cincinnati, Cleveland, Columbus, and in three or four
smaller Ohio towns, a great deal of work is being done in shop, mill and
house building. In Chicago the builders have survived the check given to

enterprise, and are now very busily t work. The same is true in Milwau-
kee, Springfield and St. Louis. Cities west of the Mississippi are also

picking up, and irou, naiU, steel, lumber and builders' hardware are being
forwarded freely from Chicago and St. Louis to builders and dealers. The
irou trade just at this time is rather dull. The pig-iron production, how-
ever, has reached its highest-known point of 121,000 tons per week, which
is something over 6.000,000 tons per year. Prices are very firm and the
trade outlook is said to be gratifying for all kinds of material, particularly
for merchant steel, steel rails, old rails and pipe iron. The greatest de-
mand prevails for skelp-irou and wrought-iron pipe in Western Pennsyha-
nia and Ohio. The bridge works are also full of orders for the present, :md
it is believed that the coming autumn will be a very active one with bridge-
builders, as it assuredly will be. with railroad builders. So far this season
about 1,800 miles of main track and sidings have been constructed, which
leaves in the neighborhood of 5,000 miles of projected road yet to be built.

Railroad labor is in active demand, and material is being called for from
mills, car-works, bridge-works and locomotive-works. A few contracts for
locomotives were placed a few days ago. and the car-builders have also
been requested to submit figures for desired work on freight, passenger,
coal and cattle cars. Uhe demand for lumber is reported as rather moder-
ate, but it simply means that contracts for future delivery are not being
placed at present writing. It is known, however, that the requirements
are heavy and that the entire lumber capacity will be kept quite busy on
contract work. The Western architects furnish a few encouraging points
this week concerning contract work, and the builders of small houses and
shops also are reported as quite busy with new work. The supply of money
for reproductive operations is abundant. Clearing-house returns show an
increase as compared with previous weeks and as compared with the same
weeks last season. The dry statistical returns furnish very encouraging and
instructive lessons and mean simply that the country is gaining in consump-
tive capacity and therefore in productive. Within a week or two the makers
of special machinery for mills, mining, and large manufacturing purposes
have booked a number of fresh orders. Textile manufacturers have also
ordered liberally within a few days, and agents of large textile machinery
manufacturing establishments are now about closing contracts, which will
make work at the shops more abundant than at any time within eighteen
months. The supply of building material, such as" laths, shingles, nails,

hardware, cement, etc., is equal to the demand, but not beyond that.
Prices are preserved at spring quotations with a few exceptions. No matter
in what industrial channel an observation is taken, it is found that this

year's production is greater than last; that prices are steadier and that the

productive demand is more encouraging. Traffic between the Northern
and Southern States is also on the increase. The manufacturers in the
South have been greatly encouraged by the demand and prices of the past
six months, and it is apparent that the encouragement that has been ex-
tended will be followed up by additional investments on a large scale. Eng-
lish capitalists are looking very carefully into Southern opportunities. New
plants are being projected and constructed in Tennessee and Alabama.
Four or five blast-furnaces are to be built, two rolling-mills, several manu-
facturing establishments; besides coke-ovens are to be built, and machine-
shop capacity for supplying railroad requirements is to be provided at sev-
eral points. This broadening out is an encouraging feature to manufactur-
ers throughout the New England and Middle States. The same spirit of

enterprise is extending into the West, and prominent lumber dealers in

Chicago and in the Northwest report through their travelling agents that
they have excellent prospect" for placing large supplies of lumber during
the coming three or four months. Nails are quoted at $1.80 to $2 at mill
in New York and Pennsylvania; merchant iron at one and one-half to two
cents per pound; muck bars $27; forge iron $15 to $1650; foundry iron
$17 to $20, according to quality. Several large Pennsylvania companies
are sold three months ahead even now. All the rail-mills, wrought-iron
pipe mills and skelp mills are well supplied with business and will be run with
orders three months ahead to the end of the year. Steel rails are selling
at $34 to $36; iron rails $19 to $20. Lumber has not changed in prices for

good quality for several weeks. Discounts on hardware and barbed wire
and on carriage and wagon material have not been shaded although the
demand for the past sixty days has tempted some makers to break combi-
nation rates. There is still a tendency among manufacturers to combine to

preserve the present low prices against the possibility of secret cutting.
The anthracite coal trade is weak. The vessel owners are concerned over
the competition of outside tonnage, which refuses to be bounded by the
rates they have established, but at a meeting held recently at Philadelphia
the Association decided not to reduce rates, but wait for its share of busi-
ness, until after a revival of trade, which it thinks will set in before the
close of the month. The striking spirit has almost subsided. At the same
time there are rumblings among the laborers of the country because of
the conservative course announced by their leaders, with reference to strik-
ing and boycotting The unadulterated purpose of organized labor is to
strike, but under the conservative management of the leaders this purpose
has been set aside. It remains to be seen whether the organized workmen
of the country will accept the advice and policy of their leaders aud sub-
mit all disputes to arbitration.
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TTTIIE demand for back numbers of the American. Architect

X has been so unequal that of certain issues wo liavo lew or

none left, while of others we still have many. For the

sake of evening-off our remaining stock, and gaining space in

our stock-room, we have decided to offer a Urge number of mi--

cellaneous issues, published from 1880 to 1885, at less than man-

ufacturing cost, and interested readers are referred to our ad-

vertising columns for fuller particulars. Architects and draughts-
men are so much in ihe habit of assorting into distinct classes

the architectural illustrations that come to them that we think

that not a few of them, even those who have complete bound

sets of the American Architect, may be glad to have so much
valuable scrap-book material offered them at a moderate price.

WE
learn from the Providence daily papers that it is ap-

parently as far as ever from being settled what method
of disposing of the city's sewage shall be adopted, and

if the Journal of that city is looked up to as a leader in this

movement, as it justly is in many another, we fear' that the

authorities are likely to make a mistake through unnecessarily

magnifying the probable amount of sewage which the new
works may be called upon to treat. It seems to us most un-

wise to hold up as the type of what it is desirable to do the

costly and unsuccessful Metropolitan Sewage System of Lon-

don, with its huge intercepting sewers and outfall works. It

seems as if a small place like Providence would do better to

copy some of the systems of sewage disposal which are in suc-

cessful operation in towns of about its own size, rather than to

seek a model in the works of the world's metropolis. Dantzic,

for instance, which is one of the places which has carried on

successful sewage-farming operations for the longest time, is a

town of about the size of Providence, and its sewage is suc-

cessfully disposed of on a sandy tract of about four hundred

acres, while Providence haj in the Seekonk Plains about one

thousand acres of similar land within easy reach.

0N
looking over the list of the Acts and Resolves adopted by

the late Massachusetts Legislature, we find that it would
have been better not to have readjusted at the last moment

what we wrote about the proposed office of fire-marshal for

the City of Boston so as to read that the measure was defeated ;

apparently we misunderstood the report ot the legislative pro-

ceedings read hastily in the cars as we came to town, for we
now find that the law was enacted, subject to the adoption of

the Boston City Government. In the paragraph we now cor-

rect, we spoke of the difficulty of determining what are incen-

diary fires, and said that one of the chief reasons why so many
fires were reported as arising from unknown causes was that

careless employes lacked the moral courage to acknowledge

their own negligence. In support of this conjecture comes the
confession of the unfortunate man who brought about the de-
struction of the great exhibition building in Boston a few
weeks ago, and which at the time was attributed to incendia-
ries instigated by the Knights of Labor. It seems that this man
was employed temporarily in a small room in the front of the

building apart from all the other hands, and having occasion
to use his glue-pot lighted it and went to the other end of the

building for some tools, leaving no one to watch over its

actions ; during his absence the apparatus got over-heated and
as he entered the room again the naphtha or oil boiled over ;

catching it up he tried to throw the lamp out of the window, but
was prevented by the wire netting, and before he could take it

out of the door he was obliged to drop the blazing thing among
the shavings and other litter that usually cover the fioor of a

carpenter's shop. It is rather remarkable that the poor fellow

found himself able at length to acknowledge that to his thought-
lessness was due the death of several of his fellow-workmen.

fff USEFUL career was brought to a close last week by the

r\ death of William Ripley Nichols at Hamburg, Germany.
To the members of tli^ profession in Boston, at least, and

to sanitarians throughout the country, Professor Nichols was
well known, chiefly as an expert in the matter of water analy-
sis and, later in his career, on water-supply ; and his papers
on these subjects published in the reports of the Massachusetts
State Board of Health, and in various technical publications,
as well as his book on "

water-supply, considered from a chemi-
cal and sanitary standpoint," are too valuable to be neglected
by any one who finds it necessary to post himself on that, per-

haps, most important matter of all that affect our daily lives

the ways and means of procuring an adequate supply of pure
water, whether for a country house or for a city. Professor
Nichols was a young man, and one of the earliest graduates from
the Massachusetts Institute of Technology at Boston, by the cor-

poration of which, soon after graduation, he was invited to

take the chair of professor of general chemistry, a position
which he held to the satisfaction of the authorities and the

students as well until his death at the age of thirty-nine.

WE believe that this country can boast if it is thought
worth while to do so of a relatively greater number
of equestrian statues than most other countries. Still

it does not fall to every American sculptor who has had
the chance of modelling one equestrian statue to receive a
commission for another. The late Henry Kirke Brown, a

sculptor of the elder school of American sculptors, had this

chance, and, in both cases, succeeded in pleasing the public,
and escaping the severe censure of the critics. Neither his

Washington in Madison Square, New York, nor his General
Scott at Washington can be called great and unqualified suc-

cesses, but they are at least unobjectionable and are better

worth what they cost than the majority of our public statues.

Mr. Brown, who was born in Massachusetts in 1814, was one
of those fortunate beings who, from their early years, are

conscious of a real inclination to pursue a certain career in life,

and not only that, but who have a sufficient force of character

to enable them to achieve their aim in the face of opposing
conditions. At the early age of twelve, Mr. Brown painted
his first portrait, and half a dozen years later came to Boston
to study the art of portrait painting, but almost immediately
turned his attention to sculpture. In course of time, finding
that New England did not afford the opportunities he desired,
or the congenial atmosphere he longed to be surrounded by, he
made up his mind that he must prosecute his studies in Italy.
For such a step he lacked the money, so for several years he
devoted himself to railroad engineering in Illinois, and at

length was enabled to spend four years in Italy. On his

return to this country, he turned his attention to bronze cast-

ing, and is said to have cast the first American bronze statue.

Among the bronze statues we owe to him are the two men-
tioned above, statues of Lincoln in New York and Brooklyn

which we could do without and a statue of De Witt Clin-

ton. His works in marble include the statue of General
Nathaniel Greene at Washington, certain sculptured figures
over the main entrance of the Capitol, and several imaginative

figures and groups.
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TTfURN about is fair play, and so much damage has been

*|* done to houses and other buildings by the running of tele-

graph lines over them and the erection of telegraph stand-

ards upon them that it is rather refreshing to read of a house at

length wreaking revenge on the telegraph, telephone, and elec-

tric-light companies. It seems that in Jersey City a house was

being moved through the streets, and the contractor in charge,

thinking that a telegraph-pole would offer the same amount of

resistance as a tree having the same diameter, made his mov-

ing tackle fast to one. As soon as the strain was brought on

the pole it snapped off and brought with it to the ground all

the wires it bore. One of the consequences of the accident

was serious: the snapping of the electric-light wire broke the

circuit, but as the engine was still in motion the interrupted

current generated so much heat that the armatures of the dy-

namo were destroyed, and a loss of over five thousand dollars

was inflicted on the electric-light company, which, naturally

enough, will seek to recover the loss from the contractor, for

whose sake we will hope that Jersey City is one of the places

which enacted laws that all electric wires should be put below

ground before some passed date, as in such case the contractor

could hardly have to pay for damage to property which has no

legal standing above ground. We are a patient people and

submit to much high-handed treatment at the hands of corpo-

rations, but if our inanimate chattels are at length animated

with a spirit of revenge we may pick up courage and hope for

au approaching millenium.

HE New York Electric Subway Commission having at

length determined to do something seems to us disposed

to do too much and to act too hastily ; and, unfortunately,

the haste it shows can bear the interpretation of a desire to get

the contract for construction into the hands of a ring quite as

much as a zealous interest to benefit the public. It has formu-

lated some new resolves, and has already awarded the contract

for constructing the conduits to the Consolidated Telegraph
and Subway Company, subject to its being able to give bonds

in half-a-million dollars for the proper execution of the work

in satisfactory fulfilment of the conditions laid down by the

Electric Subway Commission. As these conditions indicate at

present a mere skeleton of the work to be done, it seems as if a

compauv is either very unwise to give bonds in so large an

amount to carry out imperfectly specified work, or else that it

is conscious that it can induce the Subway Commission to

"let up on it" when it comes to a pinch. As one of the "re-

solves
"

is that the electric companies shall not be charged for

rental a .^um in excess of the present cost of maintaining their

wires overhead, the contracting construction company is fur-

nished with one fixed factor for its calculations ; but as it is

still unknown what this cost is to each of the electric compa-
nies, and as they have until to-day to report how many
ducts in the new conduits they are likely to need, which of

course will have a bearing on the cost of construction, we do

not quite see how it has been possible for the construction

company to reach the conclusion that there will be any profit

to it in the contract. Moreover, it is said that though it has

acquired a number of patent-rights, there are other companies
which unsuccessfully submitted proposals for the work owning
other desirable patent-rights which stand ready with injunc-

tions, which will be brought into use to stop or hinder operations
at every opportunity. So, although there is talk that the entire

work will be done within a year, it would not be surprising if

the mere beginning should be made at an even more remote

date.

IJPPARENTLY what the Electric Subway Commission has

Aj[ determined on is that the conduits shall be laid about
'

eighteen inches below the pavement of the sidewalks, and
that shallow junction-boxes shall be used instead of the deeper
man-holes; that wires carrying intense currents, for arc-lights
or motive power, shall be carried in a separate conduit, at a

lower level ; that the incandescent-light wires shall also have a

separate conduit, while the telegraph, telephone, messenger,
fire-alarm and other wires carrying currents of low tension

shall be included in the 'main conduit; that the conduits are to

be square in section and of such area that above Canal Street

they shall contain twenty-four ducts of two and one-half inches

diameter each, and that below that point they shall contain fifty

similar ducts ; that in sparsely-wired districts wires may be car-

ried in tar-coated iron pipes ; that house-connections are to be

carried in iron pipes to the middle of each block, and that they

are then to be joined with the connecting cables brought to

that point in iron pipes from the nearest junction-box, smaller

service-boxes being placed on this line to facilitate the making
of more frequent connections; that the asphalt conduits are to

be protected by mineral-wool packings where they pass near

steam-heating pipes ; and, finally, that all and every of these

conditions is subject to revision at the hands of the Electric

Subway Commission. To us it seems that if the contracting

company has not an understanding with the Commission, it is

assuming a great risk, and yet experts say that the profits are

sure to be from fifteen to twenty-five per cent on the four mil-

lion dollars which are thought to be enough to pay for the in-

stallation of the new system.

EVERY
one may not know that the firemen of Paris are

soldiers of the army, selected for the duty out of the ordi-

nary corps, and formed into a regiment by themselves.

The men composing this regiment, that of the sapeurs-pompiers,
are required to be young, strong and active, and must have no

family dependent upon them. Among the eligible candidates

for the service those are chosen who have the best record for

good conduct, and failure in their duty is punished by return to

their former regiments. Counting the theatres and other

points of special danger, where one or two firemen are kept

regularly on duty, there are two hundred and two posts in

Paris. Most of these are provided only with hose-carriages,

but there are in the city eighteen steam fire-engines. According
to Le Genie (Jivil, this number is much too small. There are

forty-two in London, and the number of those in Paris would

have been increased long ago, but for the expense of providing

quarters for them. The instruction of the men is mainly car-

ried on in the great barrack buildings, one of which has just

been completed in the Rue de Chaligny, in the middle of the

poor and combustible quarter of the Faubourg Saint-Antoine,
while two others exist in other portions of Paris. The new

building contains on the ground floor the fire-engines, divided

into three sorts: the steam-machines, the hand-engines dragged

by horses, and the hand-engines drawn by men, besides the

hose-carriages, and room is found also for the office, bed-rooms

for the barrack-master and the engineers, one or two instruc-

tion-rooms and a refectory, while a drill and exercise ground

occupies the open space in the rear of the buildings. On the

next story are more instruction-rooms and dormitories, besides

a library, and an apartment for the sergeant-major, and the

two upper stories are taken up by rooms for the officers. In

the engine-rooms are stalls where the horses stand ready har-

nessed. In the furnace of the fire-engine the fuel is laid ready
to light, and a steam-pump in the basement, heated by gas, and

kept with steam always under pressure, is so arranged that the

same telegraphic signal which rings the alarm drops a lever

and starts the pump filling the boilers of the fire-engines, a

work of thirty-four seconds. It is not very easy to see why
the boilers should not be kept full of water, so as to save the

time needed to fill them, but the operation is so rapid that in

one minute from the striking of the signal the engine is ready
to issue from the door, preceded by its hose-carriage. As in our

fire-stations, the dormitory of each crew is over its own engine,
and a trap-door and mast bring the men quickly to their

places. If any man should be injured while on duty, a sur-

geon attached to the barrack is ready to attend him, and lec-

tures, drills and exercises, carried on with exemplary thorough-
ness by the officers, keep the regiment in the best condition.

As with us, alarms are given by telegraph from the small posts
scattered through the city, but, the signal not being automatic,
more information is conveyed by means of it than by our ordi-

nary bell-signals, and the local operator nearest the fire calls

immediately from the barrack belonging to his district such
men and engines as he thinks will be needed.

time ago a sum of money was raised by subscription
in France for the erection of a monument to the memory
of Admiral Courhet. The matter has now gone so far

that the execution of the work has been confided to the sculp-
tors Falguiere and Mercie with M. Paul Pujol as architect,

and a petition signed by the principal subscribers to the monu-
ment fund, has been presented to the Municipal Council of

Paris, praying for permission to place the monument in the cen-

tre of the square Montholon, an open space in the fashionable

quarter at the end of the Rue de Trevise.
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CONSTRUCTION THE ORIGIN OF ARCHITECTURAL
DETAILS. 1 I.

ERGUSSON, in his

history of architecture,

gives a description of

celebrated cloister of

the Cathedral of Puy-en-
Velay, in Burgundy, and
makes a comparison of its

style with certain well-

known examples of Roman
architecture. He says,

" In
the style of the Romans

pillars were used as mere
ornaments and were noth-

ing but useless additions

without even a pretense of

utility."
" It would be diffi-

cult to find
" he adds,

" an
after illustration of Pugin's
famous antithesis than this

cloister of Burgundian ar-

chitecture, and the Flavian

_ Amphitheatre at Rome, or

that at Verona the one

(Roman) is constructed or-

"Constructed Ornament. Arch of Constantine. '""(. t"6 Other (Burgun-
dian) is ornamented or or-

namental construction." There is no doubt whatever that the pillar
is intended first for use as a support, and its introduction as a deco-
ration or ornament is decidedly of secondary importance. But the
Roman order of architecture was not an original order

;
it did not

grow with them from earliest childhood passing through stages of

tentative design until it reached its maturity the Romans had no
order till they learned of the Greeks, and then they began on the

foundations already laid, with examples of experience that had taken

years to collect, ready to their hand, to design an order adapted to

their own ideas, and the result was not particularly happy. The true

spirit of art was not innate with them. With the early Greeks cen-
turies of earnest study and careful striving after something better

than they possessed, but which they felt was attainable by persever-
ance and study, resulted in the perfection of what we call the
" Doric " and the " Ionic

"
orders, and would, no doubt, had time

been allowed them, gone on even farther and enabled them to bund
down to posterity a perfected

" Corinthian
"

order of their own,
- which circumstances prevent-

ed them raising to the dignity
of a "temple order." Then,
again, the Greeks learned from
others

;
their first ideas were

brought from the East from

Egypt, that great mother of

the world whose glory has long
since passed away and whose

place knows it no more. But
with the Romans it was dif-

ferent
; they, so to speak, had

no past no traditionary art

of their own to improve upon
and work out and study for

themselves
; they could but

copy and adapt, by way of

founding a style, in an art

which was in itself entirely
new to them.
True architecture is orna-

mented or ornamental con-

struction, and as the Romans
constructed their ornament

Ornamented Construction. Moorish PaViTion,
the

.
v failed, naturally enough,

Granada. to grasp the spirit of the art.
The earliest examples in which art is connected with sheer manual

labor cannot, in the strict sense of the word, be called " construct-
ional." The marvellous excavations of the Shepherd Kings which,
in their extent and immensity, are as wonderful in their way as some
of the greatest constructive works of later centuries, were all deco-
rated with the greatest care and ingenuity, in the highest type of an
art then in its infancy but although the spirit of
the rule of true architecture admits of expansion
and adaptation without loss of its force and signifi-
cance, we wish for the purposes of this paper to"con-
fine ourselves to the periods of construction in which
art is fully known and recognized, that we may con-
sider and illustrate the truth of this golden rule. The
application is as fit to all works now as it was in the
Middle Ages to the works then carried out; and more
than this, we cannot have true architecture unless we Fontifroide, Provence.

are united with this spirit and carry it out to the letter. The considera-
tion of the smallest detail is of great importance in design ; we must have
the right thing in the right place the very thing that is needed in the

1 By K. W. Gambier-Bousfield.

very best proportion, according to the position it is to occupy neither
insignificant nor overwhelming, neither such as to attract particular at-
tention to itself, nor such as to be lost or buried bv its surroundings,
but so that it may add its quota to make a perfect" whole, so that the
effect may be homogeneous, and that a sublime expression of repose
may pervade the whole structure. We do not wish it to be supposed
from this that every detail in

the first instance should be pored
over and made a burden to the
soul of the designer ;

if such were
the case the wliole would run the'
risk of being swamped by its com-

ponent parts but when the gen-;
eral idea has been thought out
and perhaps committed to paper
in a sketchy form, it is the effect
of the whole which we consider,
and afterwards come the details

then it is that these must be

considered, in relation to the

general effect, or the result will

very likely be the opposite of
that at first intended.

Now, architecture being orna- Section, Fontevrault. A. o. n 25.

mental construction, it goes without saying that construction comes first
into the question : that is, certain rules must be observed whereby sta-

bility and security may be obtained in the simplest manner compatiblewith the objects in view. If strength only is the object, the sameresuft
may be obtained in various ways, more or less clumsy, or else in the one
way in which the least material is used, but in which each separate par-
ticle is made use of to its utmost ability and made to exercise its dumb
energy to the fullest extent, that there may be neither waste of stuff or
undue occupation of space. Suppose, for example, we want to resist or
counteract the thrust of a stone vault, there is no limit to which we
might not go to obtain sufficient strength in our abutments; so lon<r
as we have enough bulk or mass, perhaps it does not matter how
much we are in excess of actual necessity. But where is the beauty
of the science which teaches us to use what is necessary and no
more, to make each part do its own duty and no more, and to make
it do its duty to the full extent of its powers at the same time not
overstraining it nor requiring it to do too much. At the present
moment we are not taking into consideration the mundane question
of cost, we will deal with examples from old works which have taken
fifties and hundreds of years to erect, and of which the cost was of
no account, but at the same time we wish to show that even in these

Spires Cathedral. Exeter Nave.

days the principle of design is the same throughout although sur-

roundings and circumstances may change, the principle cannot,
but remain as the life-blood, the very marrow of art for time and for

eternity. We have, in a former paper, given a sketch of the birth,

growth and ultimate perfection reached in the science of vaulting,
but it will be to our advantage on the present occasion to turn our
attention to this, the greatest problem of Mediaeval builders, and see
what result was obtained by long years of patient experiment. Gen-
eration after generation of the guild of masons added each its mite
to the store of information

; great souls were striving after the accom-

plishment of a great fact, which was felt to exist, but which as yet
was beyond their power to grasp. Provinces and whole nations
entered into the task, but not until nearly a thousand years had
passed was the principle discovered and the grand object obtained.

Take, for example, some of the earliest churches ; they were nearly
all finished with vaulting of the simplest form, with the springer
so far down the walls that very little space was left for windows,
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and that which could so be utilized was found totally inefficient to

light up the heavy vault. In the South with the brilliant sunshine

much window-space was not only not needed, but was an actual dis-

advantage ;
but here, in the North, was a positive need of more light

than the absence of which perhaps nothing is more depressing. The

question was, how shall more light be admitted without weakening
the abutments of the vaults.

If our roofs are of stone, we cannot avoid the weight ;
therefore

we must have strong walls to support them. But at the same time

we must have more light ;
that is, we must

pierce our walls to a greater extent than be-

fore. " What shall we do? " And this is what

they did : they built four strong piers, two
on each side of what was to be the future

nave
; they connected them by arches, the

plan of which formed a parallelogram ; they
repeated this until they had reached the re-

quired length for their building, so that each
set of piers arched over formed an abutment
to its neighbor on either side. On the outside

of these piers they constructed great buttres-

ses, to resist the thrust of the cross arches,
and thus they had a framework capable of

supporting almost any weight a framework
in which every stone had its particular duty,
without being overstrained or required to do
too much. Between the piers on either side

they could now build walls mere screens,
that need only be strong enough to support
themselves; and these could be pierced with
windows of any size

;
in fact, the larger the

window, the lighter the wall. The only part
Abbay. des Dames, Caen. of sol;d necessa,.v was

j
ust so much as wou ld

secure privacy and protection from cold. This problem was at last

solved, and having accomplished this in a rough state, they could

proceed to beautify and refine it to their heart's content.

The first thing to do now was to reduce the sizes of the great piers,
for they occupied a great space, and were in the way of sound and

light. By thinning them they would of course weaken them, and if

they did this without making up for the loss of strength in another

way, they would undoubtedly give way like weak knees. The foun-
dations being sure, and the weight above pressing downwards, the
attenuated cluster of shafts would certainly"
buckle," split and fly, and down would the

whole thing come. There was, however, no
such great difficulty in this; it simply wanted
a little consideration. The idea was to put hor-

izontal struts from pier to pier, at two or three

levels, and thus form a continuous band of sup-

port all round the building. But in carrying
this idea out in stone it was found that the

space between the piers was more than the
bars or struts could span without some support
for themselves, and again, these straight, stiff

lines hardly harmonized with the graceful curves
of the vaulting, and did much to take away that

feeling of repose, the key-note of true art. By
themselves they were simply constructional ne-

cessities. It was a small matter then to bracket
under them from the piers themselves, to give
them support in their centres, or, in other words,
to construct an arch upon whose apex the hor-
izontal stone course could rest, and of which the Dia2ram of Construction,

feet were supported by the piers. In this arch they had more strength
than was actually needed for the support of the lowest horizontal
bar. It would have been very natural if they had thrown arches
across under each strut, repeating the method of support they had
hit on for the lowest, but then they would have had additional

weight on the piers, which was to be
avoided as far as possible. The result

t
would have been rather tame, and there

would have been a great deal of unused

strength. The lower " bar
"
having, as

we have said, a support greater than its

own necessities required, it was able it-

self in its turn to help in the support of

other horizontal " bars
" above it. A

small pillar or cluster of shafts was
erected on its centre, immediately above
the apex of the arch beneath

;
and mak-

ing this new feature the central pier for

the support of a couple of arches, the
bar above was supported in two places.
Our diagram shows an arcade of four

small arches, which further help to sup-

port the upper struts, but which were
added for ornament to the construction.

Here was a band of great strength to resist the "
buckling

"
attempts

of the original piers, and a frame capable of any amount of deco-
ration and ornament. Indeed, this simple constructional device has
since been recognized as one of the most beautiful features of a
Gothic nave. The "

triforium," for such is its name, was attempted

in Italy many years previously, but was never successfully treated, and
was finally abandoned. But the reason for its introduction there was
of a nature different from that in more Northern churches. Support
was wanted for the great tunnel vault over the nave, and this was

given by half vaults over the aisles, transmitting the thrust through
them to buttresses on the outside of the walls, and so to the ground.
This arrangement prevented the introduction of windows high up
in what we should call the "

clerestory." They had, however, win-
dow room in the upper part of the outside walls, below the spring-
ing of the half vaults

;
so here they

cut their windows. The upper part
of the nave walls they pierced with

arches, thus admitting light but
in very meagre quantities. Great
churches of the Gothic age are

not, as a rule, lighted through the

triforium, although there are many
exceptions, as at Peterboro', Beau-

vais, St. Stephen's, Caen, etc. The
triforium usually opens into the
roof over the aisles that is, into

the space between the vaulted ceiling and the outer roof. Where
light is admitted through the triforium, there is a sense of weak-
ness; the contrast between the clerestory and the dark triforium is

lost, and there is altogether too much light. Romanesque architects
had away of lighting their domes, on a very different principle, pierc-
ing the vaults themselves, as shown above.

[To be continued.]

Nocera dei Pagani.

Contributors are requested to send with their drawings full and
adequate descriptions of the buildings, including a statement of cost."]

THE ROTCH TRAVELLING SCHOLARSHIP DRAWINGS. PLATES XVII,
XVIII, XIX, AND XX.

[Issued only with the Imperial edition.]

TWO SUBURBAN STORES, DORCHESTER, MASS. MR. W. W. LEWIS,
ARCHITECT, BOSTON, MASS.

UNITED STATES COURT-HOUSE AND POST-OFFICE, ST. JOSEPH,
MO. MR. M. E. BELL, SUPERVISING ARCHITECT.

COMPETITIVE DESIGNS FOR A $5,000 HOUSE, SUBMITTED BY
"
Gosh," "Hillside

" AND " Chateau en Espagne."

AN EDITOR'S TRIP ABROAD. 1 V.
THE SALON. NEW SCULPTURE AT THE LOUVRE. THE HOTEL

CONTINENTAL.

HE first feeling of one who under-
takes to look at pictures in Paris

usually, I suppose, approaches
despair. There are so many of

them, and they cover so many acres
of ground, that it is not until after
two or three days' work that one

begins to see the possibility of taking
a hasty glance at all the best ones.

We knew that the Louvre would
wait for us, while the Salon would
not, and took the first opportunity
of devoting ourselves to the almost

?dle galleries in the Palais de
1 Industrie. I he general appearance
of the rooms was, to my mind, better

UW.CH.)
AAACTCH t*. L-*

than that of the Royal Academy galleries, most of the pictures seem-

ing to have, somehow, more depth and color, although the circum-
stances of lighting and background were nearly the same for both.
The first room that we entered was an interesting exception to the

rest, being occupied in great part by three enormous decorative

paintings by M. Puvis de Chavannes, and another, on the opposite
wall, by one of his pupils, M. Frederic Montenard. I had always
been curious to see something of Puvis de Chavannes's work, but
must acknowledge that I was disappointed. The paintings, although
in oil on canvas, were colored in close imitation of the chalky,
bloomy tones of fresco, and seemed to me to lose all the richness and
depth that could have been obtained by the use of oil, without gain-
ing the stony, mosaic-like appearance which makes real fresco so
beautiful in its proper place; while besides being evidently only
abnormal oil paintings instead of fresco, the composition of the pic-
ture seemed to me unpleasantly scattered, and the figures lonely and
stiff. M. Montenard's picture, on the opposite wall, was much more
pleasing. Although he kept pretty conscientiously to the principle
of imitating fresco work, his idea was less severely conventionalized,
and in the painting of his beautiful foreground figure, there were
indications that his natural inclination to bring out the charms of his
ideal had had a hard struggle with the ascetic rules which he imposed
on himself.

1 Continued from page 30, Ko. 551.
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It would be tiresome to attempt any sort of description of the pic-

tures, and as nearly every French painter of any note was repre-
sented, even a list of the admirable ones would occupy a page.
The best of the portraits, as well as the most interesting, seemed to

to me one by Bonnat, of the great Pasteur and his granddaughter.
Anything more nobly simple and straightforward than his rendering
of the plain old man and the little girl clinging to his side it would
be hard to conceive, and a second portrait near by, also by Bonnat,
was nearly equal to it. Another picture, of a kind not very often

attempted in France, but which pleased me greatly, was one by M.
Victor Maree, representing a common little scene in a tenement-

house, with a sheriff's officer carrying off a broken chair, the last

piece of property of the female tenant, who sat quietly on the floor

with her children. There was no need of looking at the title in the

catalogue,
" Un lendemain de paye," to understand the story at once,

and, although unpleasantly black and heavy in color, the picture

surpassed, in depth of feeling and expression, anything of the kind
that I ever saw. There is a prevalent notion that artists in Paris

dress up models in robes of various sorts, paint them, and give names
to their studio groups after they are done ; and there is, perhaps,
some foundation for the idea

;
but if any one doubts whether French

painters are capable of deep and unaffected sentiment, he should see

how long he could look at this great picture without finding tears in

his eyes.
It was rather pleasant to find that the American artists in Paris

were very fully and honorably represented in the galleries. Mr. E.
L. Weeks had one of his largest and best pictures in a prominent
position, and many ladies, both French and American, exhibited.

In fact, it was remarkable at the Grosvenor Gallery and the Royal
Academy, as well as in Paris, that a very large part of the contribu-

tors were ladies, and that much of the best work belonged to them.
Even among the endless nude figures of the Salon, the very best, as

it seemed to me, was a nymph, by Mile. Louise Nicolas, and in por-
traits, the average of the women's work appeared, both in England
and France, superior to that of the men. There was a certain inter-

est in looking at pictures by the artists most popular in America,
and I was glad to find that the prettiest of the two Bouguereaus in

the exhibition,
" L'Amour desarme," which I thought tlie sweetest

and warmest Bouguereau 1 had ever seen, was already bought by a
firm of Boston picture dealers.

Unfortunately for the comfort of the spectators, all the pictures
were not of the Bonnat or Bouguereau type in respect to choice of

subject. It is certain that the French artists are not generally of a

sanguinary disposition, but it must be something more than taste for

novel effects in color which leads a good many of them to seek for

inspiration in slaughter-houses. No doubt there is something attrac-

tive in a hog, with his throat just cut, hung up bleeding by the hind

legs, with a cat lapping the blood to give animation to the scene
;
but

I think an ignorant stranger might be forgiven for considering that

the beauties of such subjects are so remote in character from those

which we look for in peaceful landscapes and portraits of little living
children as to make it desirable to keep the two sorts of pictures a
little apart. Even the stuck-pig painting, although perhaps the

baldest piece of butchery in the collection, was not more offensive

than scores of others, representing men and women, of black, white,
or yellow complexions, being hung, pounded, chopped, stabbed,

strangled, or tortured in all sorts of ways, or than a nearly equal
number which portrayed with frightful fidelity the appearance of the

corpses of other persons whose woes were over. Unless French
children are proof against nightmare, a good many of those who
were in the galleries must have kept their mammas awake that night,
and it seemed to me that not only the artistic unity of future exhibi-

tions, but the domestic peace of those who visited them with their

families, would be promoted by setting apart one room in the Palace
for an abattoir and another for a receiving-tomb, in which the dead
and wounded subjects could be gathered, under favorable circum-
stances for comparing their peculiar qualities, and out of sight of

those whose tastes inclined them to prefer pictures of a different kind.
I had to look at the architectural drawings rather hastily, and

neglect those in the corridor, to study a magnificent set of restorations

by M. Blavette, of the temple of Demeter at Eleusis. Every one
knows that in making colored geometrical drawings a French archi-

tect is unapproachable, but in these restorations, which were, of

course, mostly hypothetical, appeared an inventiveness and knowl-

edge of style and detail which were even more surprising than the

beauty of the drawings. A great deal of the other work seemed to

consist of students' essays, but there were many sets of plans, eleva-
tions and details of executed buildings, and a considerable number
of sketches, mostly in water-colors, which were surprisingly good,
many of them

rivalling
the English sketches at the Royal Academy.

At the Louvre I discovered one treasure which I had not seen

before, in the shape of a noble statue of Victory, found, as the card
in front of it said, in the island of Samothrace, and known to have
been erected in honor of a naval victory gained by Demetrius Polior-

cites in the year 305 B. c. Although the date was too late for the

greatest age of Greek sculpture, the figure was most beautiful. The
goddess was represented as standing near the prow of a war-vessel,

which, sculptured in pure white marble, formed a singularly effective

plinth to the statue. I should say that the figure was originally

placed in front of an obelisk or, perhaps, the wall of a temple cell,

and that the marble ship projected from the lower portion, resting

partly, however, on a base of its own. The statue stood well out

from whatever might have been the construction behind it, toward
the front of the ship, resting mostly on one foot, in much the same
attitude as the Venus of Milo, with drapery Hying lightly behind it,

and a pair of noble outspead wings. The whole figure was strik-

ingly like the Venus of Milo, but the unemployed knee was less

thrown forward, the drapery not being held upon it, while a light
chiton, I suppose I should call it, most exquisitely and tenderly
sculptured, covered the upper portion of the body. Remembering
Mr. Stillman's theory, that the Venus of Milo was really the statue
of the divinity from the temple of the Wingless Victory at Athens,
the obvious resemblance of the new figure appeared to me very
curious

;
but the Athenians certainly gained nothing by their shallow

conceit of making their Victory without wings, so that she could not

fly away from them, and the Samothrace statue must have been far

more picturesque and imposing than the other. With characteristic

taste, the directors had placed this on the landing of the grand stair-

case, where it was as well-lighted and imposing as any one could

desire, and with the Venus of Milo in her own room, and the Hunt-
ress Diana in the Le Caze room, the Louvre seems somehow full of

the most majestic sculpture.
We were rather fortunate in being near to all the picture-galleries

as well as to the numberless interesting things on the left bank of

the river, through the accident of having wished to see the new
Hotel Continental, rather than those on the Boulevards. The Hotel
Continental was designed by Blondel, who seems to be one of the

stockholders in the company which owns it, and he has certainly
done himself the highest honor in the beautiful rooms which occupy
the entrance floor. One is apt to look forward, on entering a new
Paris hotel for the first time, simply to a few extra acres of imita-

tion malachite alternating with counterfeit jasper on the walls, with
mirrors of stupendous size between, but Blondel's staircases of

Echaillon stone ascend between walls of factitious marble of a par-

ticularly subdued and modest tone, while his restaurant is a model of

warm, rich and solid decoration. No malachite glares at you there,
and even the iron columns are disguised under a comparatively
inoffensive coat of plaster pophyry, while the walls glow with splen-
did Spanish leather, relieved against wainscoting and doors of ebony,
inlaid with copper. The effect of the red copper ornamentation is

wonderfully pleasant, and the same tone is kept in the rich bronzing
of the coffered ceiling, painted very cleverly in the panels. Oppo-
site the windows is the only piece of painting on the walls, an
immense hunting-scene by Luminais, painted for the room, and giv-

ing a far better effect than could have been obtained by a dozen
smaller pictures scattered about, or by the mirrors which Parisians

generally use so recklessly, but which M. Blondel had the good sense

to dispense with here. The plan of the house is a pretty as well as

unusual one : the hotel, occupying all, or nearly all, of the bluck, it

was necessary to arrange it with two courts
;
one of these, as in all

large hotels, serves as an entrance court, and is as richly decorated
as it is usual for " cours d'honneur

"
to be, but the other, which is

enclosed on all sides, instead of being left with bare walls, and
devoted to boot-blacking and dish-washing, is even more highly
ornamented, on the entrance floor, than the other, and is covered
with glass and utilized as a sort of winter-garden, under the name of
" Cour des Fetes," which can, on occasion, be thrown into connection
with the great reception-rooms which surround it.

AMERICAN ARCHITECT COMPETITION FOR HOUSE
COSTING So.OOO.

1 II.

/."Plan is fairlyW good. There is waste
room in halls. The novelist

is isolated. Details are simple
and good. The exterior de-

sign is among the best sent
in. It is doubtful, however,
if so short a gambrel ever
looks well. It usually needs
a length of ridge at least half
as much again as the width
of the base of the gambrel.
It might have been as well
to have forsaken the gam-
brel treatment, made a heavy
projection above second-story
window where small dormer

is in the perspective, and to have made the dining-room bay a flat,

three-sided bay, and to have projected a strong belt-course over
the first story windows. This is merely a suggestion, and is only given
after an outline of the kind suggested has been tried. The de-

sign is good as it stands. Rendering (except of elevation) is coarse
but good.

" Hillside." Plan not particularly good, though house is well

arranged for views, and well placed on the hill. The novelist is not

particularly isolated. The dining-room is isolated at the end of a

long passage, and to do this and also make library in proximity to

the kitchen is questionable planning. Details are good. Perspec-
tive elevation excellent, with the exception of the flap dormer and
the buttresses to the steps, but opposite elevation is not at all good.

1 Contiuued from page 27, No. 551.
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Two-storied narrow perpendicular dormers on a long, low, gambrel-
roofed house are deliberate contradictions to the general spirit of

such a house. Rendering good, except of stonework, the joints and
shadows of which have too many diagonal lines.

" Chateau en Espagne." Plan, fairly good. Compact and simple,
but no especial provision made for novelist. Details good ; exterior,
too much cut up upon walls. Bedroom bay and projection over, too

heavy for mass of house. Study balcony cuts house wall up too much
;

with these changes the house would not only be simple but apparently
enlarged. Rendering clear and good

[To be continued.]

PICTURES OF THE SEASON IN NEW YORK. 1 VI.

T AST year, as may be
I f remembered, the So-

ciety of American Ar-

tists, to which we have ac-

customed ourselves to look

for the most interesting
native exhibition of the

season, showed us nothing
whatsoever. This year it

reveals itself again, al-

though in a place where
we hardly should have

thought to find it. Its col-

lection forms the summer
loan-sxhibition of the Met-

ropolitan Museum, and

hangs in one of the west

galleries. This is not to

say that the Museum au-

thorities had any hand in

directing the exhibition

they simply gave up the

room to the Society which
chose and hung the pic-
tures quite as it thought
best. The committee on
admissions was unusually

large, and worked upon a

new scheme, than which

THE AwAC/NT T LA
!> P.C IKtJtti IN AW/.

none could have been more painstaking and conscientious. The re-

sult is a small but most interesting collection which we are glad to

have at the Museum rather than elsewhere, as it will remain on view

during the whole summer, and will be seen by a quite different class

of visitors from those who ordinarily seek out the "
pay

"
exhibi-

tions in other places.
The first thing that strikes the observer, is, I think, the brilliant

yet harmonious general aspect of the room. Certainly to-day the
" new men "

are not afraid of color, and have pretty well worked-out
of the heavy browns and dull grays which once spoke so strongly of

their paramount love for " tone." After the Impressionist exhibition

with its stunning chords of unadulterated color, its dazzling crudities,
its bright notes looking like bits of the rainbow itself, we might have

expected any other show to look a trifle tame by comparison. But
tins one is far from tame in its total effect, though marked, certainly,

by something more of reticence than its foreign predecessor.
Among the one hundred and twenty-one works which are all it

shows, portraits hold, as ever, a conspicuous rank by reason of num-
bers, and, I am tempted to say, the first rank by reason of varied ex-

cellence. Mr. Beckwith's likeness of Mr. Walton, a life-size three-

quarter figure is, as might be guessed, vigorous, facile, and almost

startlingly alive, though lacking in charm and somewhat in artistic

refinement. It would have been more pleasing, it seems to me, but
for the background, which, being a wall close at hand and covered
with sketches in color, somewhat confuses the eye, and gives the pic-
ture a scrappy and restless effect. Mr. Rice's portrait of Mr. Beck-
with himself belongs, I should say, to the same class of art, but is

more agreeable in composition. The painter in this case is one of

the newest of the new men, but one who has immediately taken rank

among the cleverest. Even better evidence of his ability than this

picture affords was given by a portrait of President Hitchcock in

his academic robes that was shown at the Century Club not long ago.
It was strongly painted yet with all due refinement and delicacy,
and posed with great feeling for life and action, yet without that visi-

ble effort to secure the effect of these which means a neglect of sim-

plicity and straightforwardness. The head seemed to have been
rendered with great verisimilitude anil the whole work was interest-

ing, intellectually so to say as well as technically ; for the model
showed a characteristically American type of the kind we like best
to feel is characteristically American a type at once keen, intelli-

gent, refined and genial, the scholar and the man of the world in

combination and had been interpreted with happy sympathy on the
artist's part. I could not but wish that this portrait had also been
included in the Society's exhibition if only that it might have been

compared with Mr. Roll's likeness of Mr. Warren, which I think, is

the only work of foreign origin on the wall and which previously

1 Continued from No. 548. page 305.

hung for a long period in the Museum of Fine Arts in Boston.
Mr. Holl, as every one knows, stands very high among the portrait-

painters of England and I saw no likenesses in London last year
which were better than his save only those of Sir John Millais, who,
of course, is not to be weighed in the balance with any of his fellow-

countrymen. Yet bad Mr. Rice's work hung beside Mr. Holl's, I do
not think we should have given the palm to the latter.

But in a general appraisement of all the portraits on the wall the

palm could hardly have been bestowed elsewhere than into Mr. Sar-

gent's hands not for his brilliant and extremely clever but somewhat
unsympathetic and aggressive half-figure of a young lady dressed in

black and white, but for his group of an elderly gentleman and his

wife which, although now for the first time exhibited, was painted
some three or four years ago. Never, so far as I have seen, does
Mr. Sargent paint his models superficially in the sense of painting
the mere surface and semblance of a human being without indicating
that anything to be called an individual soul lies beneath. But some-
times he paints them superficially in the sense of painting one of the
soul's most superficial phases. When he portrays a lady in evening
dress, for instance as in the picture first noted above he interprets
her "

society
"

self rather than the truer self which, we are optimistic
enough to believe, must exist a little deeper down. Perhaps we can

hardly blame him for thus making clothes and expression "in keep-
ing

"
with one another : if there is a fault in the matter it lies, I

should say, with the model's own choice of costume. But all the
same, portraits are more attractive, and, I think, hold a higher rank
as works of art when they are more simply and sympathetically hu-
man in conception. And that Mr. Sargent can thus conceive them
upon occasion is amply proved by the double portrait in question. It
was a somewhat daring undertaking to paint two standing, three-

guarter figures, with the lady much shorter than her husband, lean-

ing upon his arm, and this in the most simple way with no accesso-
ries and no background save a mere dark tone. The lady is in black,
so the work attracts by no brilliancy of color

; but it is most admira-
ble in tonality, the gentleman's long white beard striking no note of
discord in the subdued general scheme. The faces I may, perhaps,
venture to say that in this instance I speak from personal knowledge

are thoroughly successful as portraits, and, as I have just hinted,
successful in that best way which interprets the more characteristic,
more intimate phases of character. There is never any hint of " com-
monness "

in Mr. Sargent's work his models always look well-bred,
and show that a kindred hand has painted them. But in this instance
the union of high-bred refinement with interesting personalities is so
attractive that we almost forget to dwell upon the merely technical

qualities of the picture. Yet these, of course, are very great any-
thing more superb than the way in which the hands, for example,
have been treated, it would be hard to find in the results of any mod-
ern brush.

Mr. Lowell Dyer shows a three-quarter-length portrait of a lady,
the head of which is so much more interesting than the rest that we
should like to see the canvas so reduced in size as to show it alone.
Miss Lesley's portrait of two sisters, seated, in evening dress, reveals
some strong painting, but is disagreeable in other ways as well as in
its lack of refinement. Mr. Porter is certainly not a"t his best in a
small half-length of a blonde young woman, painted in very bright
colors and with a very porcelain-like elaboration. It is a singular
work to be signed by an American name reminding us strongly of
those sentimentalizing little portraits of pretty faces which are so
characteristic of the North-German school, and have so often been
reproduced (with no very bad sense of fitness) upon the actual por-
celain of plates and plaques. Miss Sackett shows a graceful, small

portrait-study, and Miss Caroline Hecker some very excellent heads
in pastel broad and strong in execution, yet having great truth of

texture, as well as charm of color. The most ambitious pastel in
the collection, however, is by Mr. Chase the full-length, life-size

figure of a girl in white. The very strong illumination gives the face
a somewhat disagreeable chalky hue, but otherwise there is great
beauty in the work, and that of a kind which at one time we did not

expect from just this hand. I mean that it shows much feeling and
feeling of a very refined description, as well as much technical clev-
erness. Another portrait by Mr. Chase painted in oil on a very
coarse surface is fine in color (the young lady being in black

against a blue curtain) and brilliant in technique, but by no means
so attractive in sentiment as the other or so individual in conception.
One would be consoled for more failings than these, however, by the

sight of such delightful -handiwork as is shown, for instance, in the

rendering of the different qualities of black in the lady's pretty cos-
tume.

Of all the portraits in the exhibition the hardest to describe are,
as always, Mr. Abbott Thayer's. It is impossible not to see at once
that they are the work not of a painter merely, but of an artist, and
impossible not to feel their great individuality and its charm. But
this charm makes itself felt, at times, rather in despite of than by
reason of the manner of their execution. Or, if this is too strong
an expression and doubtless it is, for the impression given can
never really be in disharmony with the method used I will say
that the execution sometimes seems to fall short of expressing wholly
and perfectly that which the artist wished to say. The most ambi-
tious portrait in this collection, for example, shows a mother seated
with her child on her lap. Her dress is black and very simple,
and her large cloak lined with blue. The child's face is admirably
realized and very lovely, but the mother's charms are marked by a
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certain vagueness and uncertainty of rendering. As in some other

pictures shown in previous years, we feel that the curiously
" tor-

mented "
technique of more than one portion seem* to prove that the

artist himself was not wholly satisfied with his result even when he
consented to hold his hand to prove, I repeat, that he had not

perfectly realized, even to his own satisfaction just what he wished

to do. But we also feel that this has been because lie wished to do

something of real value and of more than usual subtility and diffi-

culty and the somewhat imperfect result impresses us, therefore,
more than the bold, direct and wholly adequate expression of more

commonplace and shallower intentions. Of course this would nol

be the case did expression fall very much short of complete clearness

and decision
;
and I atn not quite sure, even, that I am right in

calling the degree of indefiniteness and indecision which we note, an
"
imperfection." In certain moods we are tempted to feel, before the

pictures which exhibit it, that their quality of suggestiveness would

be poorly replaced by greater definitenoss since this iright mean a

narrower limit to our imagination ;
that their half-pathetic charm

would be lessened were their figures brought, so to say, more com-

pletely into the light of common day. This is especially true, ]

think, of another portrait in this exhibition the head of a young
man. Many observers, I find, deem it far less " successful

" than a

third -which shows, in a delightfully decorative scheme, the half-

figure of a little girl and is painted with all the straightforwardness
and decision any one could ask. And so I thought myself at the

first glance. But longer acquaintance proved the other by far more

interesting, despite of or should I say because of? the curious

indefiniteness of its rendering. Perhaps the model has in life but

the ordinary attractiveness of the average unpoetic male; but on this

canvas, while he is life-like enough, I dare say, to seem quite himself

to the eyes of his friends, he has a mysterious charm for the eye of a

stranger gives us that food for the imagination which very few pic-

tures, even of professedly
"
imaginative

"
sorts, afford.

Another admirable portrait and another which is admirable
because it has meaning and feeling first and cleverness only in the

second place is Mr. Alden Weir's of Mr. R. H. Stoddard. A
painter is fortunate when he has as a sitter a well-known person if

that person's aspect is in keeping with the idea we are likely to have
formed of it. How good the individual likeness in this case may be
I know not, but it seems as though it must be very good the picture
strikes us as being so typical. It is very simple the three-quarter
figure of an elderly man with a beard, holding a small book to his

breast in the most natural, unselfconscious way. Clever and sym-
pathetic as was the portrait of Dr. Hitchcock by Mr. Rice, which I

named a while ago, this is still better, for it has more value as pure
pictorial art, and is still more sympathetic and in a deeper way.
When one year can sho us sow many good portraits as these I have
noted in this and my preeedins: chapters, I do not think we ou<;ht to

be less than very proud and very grateful over our recent advance in

this branch of our art at least.

And among the portraits in the Society's exhibition I am tempted
also to include Mi.ss Trotter's life-size figure of a Breton peasant woman
coming down a path in full light with a bundle of sticks under her
arm and, of course, a blue gown. It is, as will be felt, of a class with
which we have been made very familiar of late years by many young
Americans who have studied abroad. But it is so much more vital

in feeling and so much stronger in its individualization of character
than most of its fellows, that it merits better treatment than to be
ranked as a mere study or piece of imitative practice-work. Long
ago (I mean long ago as we count time in this rapid land of ours
four or five years since) I used to see examples of Miss Trotter's

work on the walls of the Philadelphia Academy and to think that the

vigorous "realistic" teaching ot' Mr. Eakins had better material to

work upon in her case than in that of almost any of her fellow-stu-

dents. Seeing now this strong and extremely well-balanced piece of

work (which proves, I suppose, that she has since sought help at the

fountain-head of modern art), I do not feel that my prognostications
were at fault. May she only in the near future give us other figures
as well done, but better worth the doing ! Of course I do not mean

intrinsically for intrinsically her fine young peasant well deserved
the labor of any one's brush. I mean better worth doing in the

sense of less often done before, and more characteristically our own.
What I want is that Miss Trotter, and any and every one else who
is as accomplished and as earnest as she, should now begin to give
us some of those pictures we are waiting for and longing for in order
that we may feel we have good American painters and not merely
good Americans who can paint French pictures. In conclusion I

may note as both clever and interesting Mr. Fitz's portrait of an old

woman, and as one of the two or three very best things the year has
shown us in any branch of art, Mr. Augustus St. Gaudens's beauti-

ful full-length bas-relief of two children with their dog. But any
attempt to characterize the excellence of this last had better be de-
ferred until I can speak at the same time of another recent work by
the same hand. M. G. VAN HKNSSELAER.

THK RAPACIOUS MICHIGAN LUMBERMAN. Every acre of pine land
in Michigan lias been purchased from the Government. It is stated
that Michigan men have purchased nearly a million and a half of acres
of the long-leaved pine lands of Louisiana and Mississippi lately at a
cost of $1.2.5 per acre a total of something like $1,800,000 having
been paid for thorn It is believed that the standing timber aggregates
15,000,000,000 feet of timber. [ran Age.

PROPOSED MEMORIAL TO H. H. RICHARDSON.
HE Board of Trustees of the American Institute of Architects
has addressed the following letter to the several Chapters :

NEWPORT, R. I., July 1, 1886.

To
,
SECRETARY OF CHAPTER A. I. A.:

Dear Sir, At the last meeting of the Board of Trustees A. I. A.,
a paper was received from the Secretary of the Boston Society of
Architects requesting that the Board call the attention of the several

Chapters of the Institute to the proposed erection of a monument
to the memory of the late H. H. Uichardson, architect, and asking
the Chapter's aid in that connection.

I was instructed to bring the matter to your notice.

At the same time the Board instructed me to request your Chapter
to appoint a committee to confer with the Boston Society, the presi-
dent of your Chapter to be a member and the chairman of said com-
mittee. Please give this matter your attention. Letters from your
committee to be addressed to Edmund M. Wheelwright, Secretary,
6 Beacon Street, Boston, Mass.
The membership of the Boston Committee is as follows : Messrs.

E. C. Cabot, Robert S. Peabody, Arthur Rotch, Robert I. Andrews
and Edmund M. Wheelwright. Very truly yours,

GEO. C. MASON, JR., Secretary A. I. A.

SEMI-ANNUAL MEETING OF THE OHIO ASSOCIATION OF ARCHI-
TECTS.

TTFlIE Ohio Association of Architects held their second semi-
J| ! annual meeting in the parlors of the Burnet House, Cincinnati,

July 12. President George W. Rapp called the meeting to

order and delivered the opening address, wherein he bade the vis-

itors welcome and pointed out in a concise way what should be the

policy of the society for the next six months.
The treasurer's report showed a healthy state in that direction.

The society adopted the schedule of charges of the American Insti-

tute, and also adopted the code adopted by the Western Association

governing competitions. The Association appointed a committee of

three to investigate the matter of the recent Hamilton County, Ohio,
Lunatic Asylum competition, wherein certain architects (members of

this society) submitted "bids" for the making of plans, specifica-

tions, etc., after having signed an agreement not to do so. In the

afternoon a visit was made to the studio of Mr. Matt Morgan where
was viewed one of the series of pictures (about 30' x 50'), illustrat-

ing the late war. After this the members visited several of the res-

idences of Clifton and elsewhere. Among those present were F. O.

Weary, Akron ; J. W. Yost, Columbus
;
S. R. Burns, Dayton ;

H. A.

Lurthwaite, Columbus; C. B. Cook, Chillicothe; A. Rutti, Hamilton
;

James W. McLaughlin, George W. Rapp, Charles Crapsoy, W. R.

Forbush, O. C. Smith, D. S. Sluterman, Theodore Richter, and Wil-
liam Martin Aiken, all of Cincinnati.

[ We cannot pay attention to the demands of correspondents who for-

get to give their names and addresses as guaranty ofgood faith."]

PERSPECTIVE.
WASHINGTON, D. C., July 17, 1886.

To THK EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, Will you kindly inform me as to the best work on

perspective, both in and exterior, and where it can be had ?

Yours respectfully, X.

[" Modern Perspective," by Prof. W. R. Ware, of Columbia College, New
York, published by Ticknor & Co., price $5. EDS. AMERICAN ARCHITECT.

HOUSE TANKS.
DEKALB, ILL., July 12. 18S6.

fo THE EDITORS OF THK AMERICAN ARCHITECT:
Dear Sirs, Please answer the following in your earliest issue of

the American Architect.

In a house to be built a small dwelling it is desired to build a
:ank in second story from which to run a range boiler. The house
s heated by base-burner stoves ;

no steam nor furnace. Can the tank
je made so as not to freeze in winter, and how ?

Will a stove chimney running up past it suffice to prevent freezing,
provided a stove is run day and night ?

Is an unlined wood tank considered safe from leakage if good
when put in? Please answer at once, and oblige a subscriber.

GEORGE F. BARBKH.

[!K the attic in which the tank is to be placed is reasonably air-tight, a
double-eased tank paclvd between the casings witli about four indies of
sawdust and provided with a similarly-lined cover, will probably be safe

igiiinst freezing in a house warmed as you suggest. It should be placed
tear the kitchen chimney if possible. A wooden tank made by a cooper
joulcl be used unlined. but even then it would he less safe than a lined
tank. EDS. AMKKICAN ARCHITECT.]
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BURNING OF THE UNIVERSITY AT BRUSSELS. A terrible fire broke
out to-day ( Wednesday, July 7), at 1 o'clock, destroyed the greater par
of the Brussels University. It began while the juries of professors
were examining the candidates for doctorships. The roof of the lef

wing soon fell in with a terrible crash. The professors and students
rushed to the library in the hope of saving the books, but what they
succeeded in rescuing are valuless, being incomplete. The huge cupola
over the academy hall afterward fell in, many of the students having
a narrow escape. In a short time nearly the whole of the building was
in flames, and the firemen only preserved the right wing by strenuous

efforts, two of them being severely injured while doing their duty.
Tile precious collection of minerals was entirely destroyed. However,
the surgical instruments were saved. An immense crowd collected,

among whom 1'rince Beaudoin, the nephew of the king, was present.
The buddings were not insured and the loss is great. It was only last

year that the fiftieth anniversary of the foundation of the university
was celebrated. By a strange coincidence another fire had broken out

early this morning at the other end of the city and destroyed a large
shoe factory, putting 350 workmen out of work. N. Y. Herald.

THEATRES AND THEATRE-GOERS BURNED. A good many theatres
have been burned during the last 130 years, and quite a number of peo-

ple have been sacrificed with them, though not so many as might have
been expected. In the more modern structures, supplied with devices

looking to the preservation of life the mortality is, of course, not so

great, though it is quite large enough. Dr. Clioquet has laid before the

Paris Statistical Society some returns on the subject in which he gives
the total number of theatres destroyed at 632, of which 51 were burnt
down in the last half of the eighteenth century, 51 in the first quarter
of this centurv, 10!) from 1825 to 1850, 70 from 1850 to 1880, 103 from
18(50 to 1870, 109 from 1870 to 1880, and 174 from 1880 to the end of last

year; while three theatres at Detroit, Madrid and Orleans have been
burnt this year. The number of persons who have perished in the
flames varies very much; for, while 1,010 were burnt to death between
1790 and 1800, and 2,144 between 1840 and 1850, the total was only 241
for the ten years from 1850 to 1809. This is due to the fact that now
and agiin some theatre is burnt down while full of people, as was the
case in 1794, when 1,000 persons perished in the theatre at Capo
d'Istria; in 1836, when 800 persons were burnt at St. Petersburg; and
in 1845, when 1,070 persons perished in a Canton theatre. The worst
fires of- the last few years have been at Vienna, where 450 people per-
ished in the Ring Theatre in 1881, and at Nice, where 70 persons were
burnt to death in the same year. Altogether 6,573 persons have per-
ished in the last 135 years, or 48 persons in every year, this being a very
small percentage of the whole theatre-going population. The Investi-

gator,

INCIDENTS OF DAILY LIFE IN SPAIN. This is the summing up given
by one who has made a recent visit to Spain: Wherever one goes in

Spain the irreverence for the dead, and, as a matter of course, the reck-
lessness of life are what most prominently strike a traveller. The peo-
ple seem actually to be indifferent to manslaughter. On the slightest
provocation blood is shed, and the moment a revolver is heard in the
street or a shriek from a murdered man, every door is shut and there
is a scurrying of feet in a direction opposite to that in which the assassin
lias fled. Everybody is afraid of being seized as the criminal. Not a

night during the ho*, dry summer passes without the cry of fire being
heard in a Spanish town. Any person in the street at the moment can
be pressed to aid in extinguishing the flames. But it is rare that any
one is found to perform that duty, for at the first cry of fire prudent
citizens take care to get under shel.er. In the interior, and even in the
large cities on the coast, the cemeteries are in a deplorable condition.
It is not an uncommon spectacle to see a body flung across a mule, or
even two being carried in this fashion to their last resting-place, amid
the heartless, often brutal comments of the bystanders, who, notwith-
standing, always doff their hats, out of a half-superstitious feeling, the
exact character of which never costs them a thought. These traits re-
fer mainly to the country folks, or to the townspeople of the poorer
class. They, however represent the Spanish character better than the
more polished citizens, who, in Spain, as in every other country, have
overlaid their native manners by a certain veneer of conventionality,
which is in reality common to the cultured society of the world at large!

N. Y. Mail and Express.

THE IRON SPIRE OF ST. STEPHEN'S, VIENNA. The ancient church
of St. Stephen is supposed to have been founded in the year 1144, by
Heinrich Jasomirgott, afterwards the first Duke of Austria, one of the
twenty-three children of Agneseus, to whom the Klosternenburgh owes
its foundation. The church seems to have been several times injured
by fire, and in 1519 by severe earthquakes, which did great injury to
the buildings in Vienna and the vicinity, and on these occasions to have
been partly rebuilt and much enlarged. The tower, as built or restored
in 1519, in process of time deviated out of the perpendicular to a con-
siderable extent. An iron bar was carried through it as an axis for the
support of the spire, which, having a considerable tendency to vibrate
might be considered as an element of destruction rather than of strength ;

consequently the thin wall of the lower portion of the spire was reduced
almost to a ruin, and at length became in such a dangerous condition as
to require rebuilding. The removal of the old spire was commenced in
August, 1839, and in the following spring all the condemned part had
been removed The mode of construction adopfcd in the restoration
was novel and ingenious, the slight masonry of the spire being sup-
ported by means of a framing of vertical iron ribs, fastened at their
lowerextremitiestoa cast-iron plate or base, and united to each other at
intervals by horizontal rings of rolled iron. These rings are made to

project from the inner surface, so as to admit of a person ascending,
with the assistance of ladders, to the top of the spire. AH the wrought
and rolled iron employed in the construction of this iron skeleton, the

weight of which was only 123 cwt., was prepared in the Government
works at Neuberg, in Styria. The cast-iron plates or rings were fur-
nished from the Government iron-works at Maric-zell. In the autumn
of 1842, when the whole of the masonry of the npire had been com-
pleted, the upper portion, consisting entirely of iron work, was fixed.
This also was attached to a strong cast-iron circular plate, similar in
construction to that below. This portion of the framing, with the
other ironwork employed in the spire weighed about 80 cwt., so that
the entire weight of iron was about 203 cwt. The new portion of the
spire was connected to the old by means of an arrangement of iron-

work, very appropriately called "anchor fastenings." The portion of
the spire restored (viz., from the gallery of the tower to the top of the
cross), is about 182 feet, the cost thereof being about 130,000 gulden, of
which sum 15,500 gulden were expended in taking down the old spire
and in the cjnstruction of the necessary scaffolding. W. M. Higgin.

Two influences are working beneath the surface, viz., one to advance
prices and an other to depress them. Under the.-e antagonistic forces a
half dozen or more staple products are to-day higher than they have been
for twelve or eighteen mouths, while another set are slightly "lower. The
strong feature at present and likely to be so for some months to come, is
the demand occasioned by the activity in railway construction. Last week
the steel rail syndicate increased the allotment to 1,400,000 tons with over
five months yet before us. Prices which run between 834 to .36 would bound
three to five dollars per ton higher but for the protection secured by the
possibilities of higher prices. The mills were never more crowded and
capacity never greater, and never were there as manv schemes for new
works and extensions of old ones as at this time. Special reference to the
iron and steel industries at this time is necessary. New blastfurnaces and

crude iron for Bessemer processes are high and likely to advance. The car-
builders never h.-id more business in sight. Nearly all the railroad com-
pauies are in the market for new cars, one order being for forty-nine
sleepers. The trunk lines are short of coal and freight cars and the orders
practically secured for July will put nearly all the larger concerns in a
better condition than they have been for two years. Most, if not all this
new business has been secured at five to ten "per cent below last year's
prices, despite the advance in many kinds of material and many branches
of labor. A downward tendency is at work in most kinds of material.
Even lumber is not strong where large buyers are to be captured. If high
jrices are paid it is the small buyer who pays them. The crops are engag-
ug the attention of the Western farmers, and hence some check has been
nven to the heretofore liberal distribution of iron, steel, lumber, and other
leavy raw products. Large lumber orders are being placed this month in
Western and Southern markets. A summary of last week's building per-
nits indicates a falling off, but this was expected. The onlv scarcity in
building material is in brick, and orders are crowding manufacturers at
several points. All makers are crowded. Laths and shingles command

!

ull prices in Eastern and Western markets. Prices are not jeopardized by
luctuating freight-rate* and are likely to remain regular, 'ihe builders in
Chicago, Minneapolis, Detroit and along the lakes are making inquiries at
Cleveland, Chicago, and other lumber centres for fall and winter stocks,

amounts to an advance between non-competitive points. Real estate trans-
actions cannot be intelligently summarized, but the closest safe approxi-
nation of the real estate situation is about this. Former values are gener-
illy held. But little real estate is being marked up. Holders and owners
jrefer to take advantage of the present era of building activity to get rid
if sites and tracts in urban and suburban districts. Improving travelling
'acilities have helped to bring this about. Suburban real estate is ad vane-
ng, relatively at least, faster than unimproved lots in the city. Manufac-
urers are moving out farther and house builders prefer to purchase farther
ind farther from overcrowded centres. Builders in Western cities speak
particularly of this. The organization of the real estate interests is

ittractiug attention. The success of the New York Exchange has led to
he formation of exchanges in Philadelphia and Baltimore, and in some
mailer inland cities the question of organization is being discussed. As
egards building prospects for the next four or five months, there seems to
>e no cause for modification of former statements. New York building is

joing ahead, and an effort may be m.-ide there t make real estate availa-
ble as collateral in the money market. At Philadelphia a number of large
juildiug enterprises will be undertaken next month. Throughout the inte-
iorof Pennsylvania houses for workingmen are being erected by the hun-

Vlississippi matters are less satisfactory. While railroad building is pro-
fessing rapidly and house and shop building in the region of country
rom Central Iowa northward, there seem to be conflicting reports and
dvices from the region south, excepting in cities like Kansas City and the
eading Kansas towns. The architects are as a class fairly well employed,
Ithough their services are not required in the great bulk'of the chief "and
irdinary work done. Public building is being pushed. Banks, store-
louses, fine private residences, breweries and manufacturing establishments
ire in sufficient number to furnish steady work to the great bodv of capa-
jle architects. The far West prdves to be an inviting field to many who
re able and willing to combine the capabilities of both architect and
milder. The rapid railroad construction in hand and projected in the
Vest makes it a field worth watching, especially by the younger men of
nergy and ability who desire to succeed through hard knocks. The out-
ow of Eastern capital guarantees prosperity to the far West. Hitherto pro-
ress there has been irregular and failures frequent, but since the pretty
borough development of those States confidence ha" been strengthened-";
esources have been developed ; long unproductive capital has become pro-
uctive, and population is crowding thither to profit by the developments
liat are assured to patient industrv.
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JUDGE
FOOTE, of the California Supreme Court, has just

rendered a decision in a suit brought to decide the liability
for damage done to adjacent property by careless blasting,

and not only the conclusion he reaches seems to us the proper
one, but the principle he lays down seems to cover damage of

any kind done to a neighboring property through improperly
executed building operations of any kind, whether by blasting,

uudermining of party-walls, defective shoring, or whatever else.

As the case, Colton vs. Onderdonk, was carried up from the

court below, where the plaintiff got a verdict which was only

slightly cut down in the Supreme Court, it is a good one to

remember. In giving his opinion, Judge Foote said that the

fact that the defendant had used gunpowder in blasting in a

lot adjoining other buildings not belonging to him must be
taken as showing that the defendant had made an " unreason-
able and unnatural use of his own property, which no care or

skill in so doing can excuse him from being responsible to the

plaintiff for the damage he actually did to his dwelling-house
as the natural and proximate result of his blasting." This does

not at all mean that it is unlawful or improper to fire blasts

where there is a possibility of working injury to adjoining prop-

erty : it only emphasizes the fact that there are certain acts,

proper and lawful enough in themselves, which are, neverthe-

less, inalienably connected with more or less definite risks, and
that the person who performs these acts cannot be absolved by
having obtained legal license, for instance, so to do from a full

responsibility to the injured party for any damage he may suffer

through such acts. Judge Foote goes even farther than this,

and holds that " an act which in many cases is in itself lawful

becomes unlawful when by it damage has accrued to the prop-
erty of another." It may seem a little peculiar that a lawful
act can ever become unlawful, but as any one in five minutes
can think of a dozen lawful acts which are punishable at law,
if they have been so unlucky as to cause damage to any one,
we have no reason to doubt that the learned justice is abso-

lutely in the right ; at any rate, what he says is sensible, and,
as we said, covers damages inflicted by more things than

gunpowder.

TITHE Springfield Republican tells au almost unbelievable

'X story about the great Navarro flats the "
Lisbon," the

" Madrid," the "
Cordova," and the " Barcelona" in

New York, which are familiar sights to all visitors to the city ;

unbelievable because, though one man might be careless

enough to invest money in real estate without thoroughly

searching the title or putting his deeds on record, it is almost
incredible that half-a-dozen men accustomed to business trans-
actions should have acted so recklessly. The tale is that Mr.
Navarro, when entering on so large an undertaking, naturally
had recourse to the familiar means of raising money by mort-

gaging the property, and obtained a million dollars in this way
from the Mutual Life Insurance Company, on four first mort-
gages. As the buildings progressed, Mr. Navarro had need of
more money, and then conceived his cooperative plan, the de-
tails of which we have given in these pages, and in return for

large sums of money varying from twenty to fifty thousand
dollars leased certain unfinished apartments to the gentlemen
who wished to take part in his venture, allowing them to finish
the apartments to suit their several fancies, and giving them
ninety-nine-year leases. A clause in these leases expressly
states that they are subject to existing mortgages, so that the
lessees were evidently put on inquiry, and if they failed to
search the titles after such a warning, or put their leases and
contracts on record, they cannot complain that the present cri-

sis could not have been foreseen. It now appears that Mr.
Navarro has not properly liquidated the interest on his mort-

gages or paid his taxes, and the insurance company, tired of
this neglect, now proposes to foreclose. It also appears that
other parties interested in the property were not so oblivious
of legal forms as the unfortunate lessees, for no sooner did the
insurance company announce its decision than a Mr. McComb,
of Dobbs Ferry, comes forward and shows that he holds
recorded second and third mortgages on the property, to the
amount of two million dollars. The plight of the lessees is

exceedingly uncomfortable, for it is probable that the annual
rental of the apartments is a nominal sum in consideration of
the sum invested in the actual construction of the building, and
it is hardly supposable that after foreclosure the mortgagees
will be willing to renew the leases on such favorable terms, as
these rents would probably not represent a fair interest on their
investment. The moral is obvious.

JTFHE
enthusiasm with which committees and individuals en-

JL gage in getting up exhibitions of architectural drawings is

pretty sure to meet with a very shabby recompense, so far
as their reward is dependent on attracting the attention of the

public in its sight-seeing mood. The desolation which seems
to pervade the room or section assigned to the display of archi-
tectural drawings is such that even members of the profession
must feel as if they were committing sacrilege by breaking the

quiet that rules over these neglected spots. People will travel
miles and cross oceans to enjoy the beauties of some noted

building, while they will not cross the room to look at a black-
and-white drawing of it

;
and it is not strange that they feel so,

for even architects are affected by the same feeling in a less

degree. Perhaps one reason for this, so far at least as the

public is concerned, is that there is missed in an exhibition of

drawings all sense of scale, and hence it is impossible to get
from representations on drawing-paper even the merest ghost
of that awe-inspiring sensation which would steal over even
uneducated minds when brought face to face with the mere
bulk and enclosed space of some buildings, which if repre-
sented in an exhibition of architectural drawings would be
considered as of no more significance probably less than the

shingle palace shown in the drawing hung by its side. A ster-

eopticon exhibition of architectural views is usually a success,
tor in them the sense of scale is better preserved, and can be
understood by all, as witness the surprised murmur that breaks
irom an audience when a new slide showing some architectural
monument of merit is introduced into the lantern. We suggest to

the committee who have charge of the architectural exhibit for
the Minneapolis Exposition, and who between now and August
15 will seek for contributions of drawings, to seek rather for

jhotographs of executed works. If from these they will have
made Stereopticon slides, and install that useful instrument in

a dark room in the exhibition building, we think they may feel

sure that the architectural exhibit will be one of the most pop-
ular features of the exhibition : the success would be even more
certain if, such is the frailty of human nature, a small entrance-
ee should be charged, which would cancel or at least diminish
he cost of preparing the transparencies and hiring the magic-
antern. As it might be monotonous for any one to exhibit
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architectural views all day long for weeks together, it would be

well to discover if an automatic attachment could not be de-

vised for the occasion.

THE exhibition we speak of above is largely due to the ef-

forts of the Northwestern Architect, and this, and the fact

that the conductors of another journal, the American

Builder, are engaged in getting together an exhibition of a little

different kind, seem to show that the professional journals are

part and parcel of the profession and vital forces in promoting

its interests wherever occasion seems to offer. The American

Builder is interested in creating a permanent exhibition of

building materials at Cleveland, after the manner of the one in

Chicago, and its imitator at St. Paul. The Cleveland enter-

prise is none the less legitimate, because it is probably more a

money-making than a philanthropic venture, but while its nov-

elty is still unfaded it will be of some real service to those who

are engaged in building, whether architects, builders 01 owners.

It will take much ingenuity on the part of the managers to

keep it from becoming, in course of time, merely a dust-colored

and omen-neglected collection of commodities, which have in

their detached and unapplied forms almost no attraction for

the general public.

IF
there is really to be an American exhibition in London

next year, of which we confess we are somewhat doubtful,

we hope that it will be a success. It is about two years

since this exhibition was announced, and during that time man-

ufacturers and newspapers in this country have received from

the projectors many and various printed documents, which con

sisted mainly of lists of officials largely honorary non-

workers who happened to have titles to commend them the

names of a few American manufacturers who had promised to

send exhibits, sketches of the careers of the active promoters
of the undertaking, illustrated sometimes by their portraits,

and more or less mythical statements as to the ground secured

for the exhibition and the plans of the buildings in which it

was to be held. We call them "
mythical," for about a year

ago inquiries were made of their English correspondents, by
certain Americans who thought of preparing goods for show,
which elicited the statements that no one in London knew any-

thing of the affair, and that the site said to be secured for the

exhibition had not been leased for any such purpose. Further-

more, when some months ago it was rumored that President

Cleveland had accepted the presidency of the stock company
which is supposed to have the matter in charge, one of the

leading New York papers published a long letter of remon-

strance from a correspondent, who said Mr. Cleveland could not

have known what kind of men he was consenting to associate

with, and then proceeded to give the history of some of the

promoters. Since that time we have seen it stated that Mr.
Washburn was to be the president, and now we see that Mr.

Goshorn, the chief director of the Centennial Exhibition is to

act in that capacity. The latest " address
"

issued by the

directors states that the exhibition is to be opened May 2,

1887, and urges American manufacturers to bestir themselves

We will not go so far as to say that the exhibition will not

take place, but we do advise intending exhibitors to make care

ful inquiries of disinterested correspondents in England befori

they assume the risk of preparing and despatching their ex
hibits ; for even if everything is all right it is to be rememberec
that this "

Yankeries," as we have seen it styled, is a pureb
private undertaking, without government support or recogni
tion, and exhibitors must count on having to bear the cost o

sending their goods to London unaided, and in like manner get

ting them back again. The idea of such an exhibition is in

many ways good, and it might and may turn out both in

teresting and successful, and if it should prove to be so we wil

both rejoice and confess that our present foreboding that th

matter is not in the hands of the right kind of men was foun
datiouless.

HE matter of underground electric wires seems just now t

excite more interest than any other. Cincinnati is consic

ering the question, and has a committee which is examin

ing the merits of the different systems. In that city an un
usual obstacle will have to be overcome: during the present sea

son the city is spending several million dollars in repaving th

treets with granite blocks, and not only are the authorities a

ttle unwilling to have their work undone so soon and the fair

evel of the roadway injured, but the citizens may reasonably
eel that they have been subjected to enough annoyance for

ne year through the interruption of traffic. It seems as if the

iroper thing would be to suspend at once all further paving
work until an underground electric system had been selected,

o that both operations could be carried on at once in the

treets which are vet to be repaved. In the matter of the New
Tork electric subways there seems a promise of lively times if

alf that the newspapers report is true. The New York Times

s particularly active in trying to find out the inner meaning of

he peculiar letting of the contract, and thinks it has discovered

irst that the Consolidated Telegraph and Electric Subway Com-

iany was at the time the contract was awarded practically an

>rganization as yet unborn : next that a man named Flynn, a

on-in-law of one of the Subway Commissioners, was likely to

>e a large gainer as a reward for his occult engineering of the

3ontract into the hands of his associate ; next that the Bell

Telephone Company is likely to appear in the consolidation as

he provider of the capital, and that hence rival monopolies,

arge or small, may expect small favor at its hands, and, lastly,

that the Western Union will probably resist the mandate of the

Subway Commission on the ground that the act under which

hey receive their power is unconstitutional ; and that, further-

more, the Western Union had the prevision to spend forty
thousand dollars at the time the act was in preparation for the

sake of having the act so mis-drawn that it should be uncon-

stitutional. That the Western Union and other corporations,
which have fairly vested rights in poles and other apparatus,
which they maintain are taxed as real estate, will resist as long
as possible can easily be believed, but it is impossible not to

r

eel assured that in the end all wires will be put under ground,
whether in accordance with the present act, or some other one

drawn with all necessary care.

CONJECTURE,
inference and imagination play such impor-

tant roles in the discoveries made by learned archaeologists

that it is easy to see why there are so many differences

of opinion arising between the doctors of the dusty craft,

and such hot discussions brought under the eyes of the public,

who cannot help wondering why such intemperate language
should be used in arguing over such ridiculously unimportant
matters. The course of archaeological investigation is usually
this : an investigator makes certain discoveries, records his

facts and formulates his theories ; immediately after he leaves

the field other archaeologists visit the new " finds
" and prove

to their own satisfaction that the theories of the original dis-

coverer are all wrong, and that the facts, if correctly stated at

first, really support vastly different hypotheses. The only way
of obviating these unpleasant disputes seems to be for archaeol-

ogists to hunt in couples or companies, and settle their disputes
on the spot. A case in point is that of the Royal Tombs at

Mycenae, which Dr. Schliemann, the original discoverer, be-

lieved to be the sepulchres of the Achaean Princes before the

time of Agamemnon, but which Mr. Stillman, who visited

them later, feels convinced are merely Celtic graves, of the

third century before Christ, basing his argument on the char-

acter of the masonry. A later visitor, Professor W. W. Good-

win, of Harvard College, feels assured however, that the true

date of the masonry is A. D. 1879 ; for he discovered that di-

rectly after Dr. Schliemann had left Mycenae, and before Mr.

Stillman visited it, the Greek laborers who had been employed
in the excavations had taken down every stone used in the tombs

in the search for treasures that had escaped the anxious eye of

Dr. Schliemann, and that they had afterwards attempted to re-

build them as they were originally. It is not surprising that

the character given by them to the masonry deceived Mr. Still-

man, but it does seem strange that he should have overlooked

the presence of freshly-split stones in the wall which Professor

Goodwin, who does not profess to be anything more than a

student of Greek literature, at once discovered. So there

seems to be no reason for discrediting the description and the

measured drawings of Dr. Schliemann. This incident seems

to show that succeeding observers of an archaeological discov-

ery may be easily misled, and that if the original discoverer

wishes to have his descriptions uncontradicted he must support
them by the evidence which can only be furnished by the cam-

era, a measuring-rod being introduced in each view.
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AN EDITOR'S TRIP ABROAD. 1 VI.

PISE WORK ABOUT LYONS. SEMI-TROPICAL VERDURE ABOUT MAR-
SEILLES. NORTHERN ITALY.

DOUBT if any ride of

similar length affords

greater interest to the

unambitious architectural

mind than that from Paris

to Genoa, through Lyons
and Marseilles. By taking
the "rapide" train, which
leaves Paris at a comfort-

able hour in the morning,
and stopping over for the

night at Lyons, Marseilles

and Nice, the whole journey
can be made by daylight,
and most of it in " omnilius

"

trains, which are as much

superior to express trains

for observing the country which they pass through as a stage-coach
would be superior to them, if any such mode of transportation were

available. It would be difficult to say too much of the picturesque-
ness of the farm-houses and villages of Picardy, which seemed to me
to have a flavor much more quaint and delicate than those of Nor-

mandy ;
but in the journey from Paris to Italy, by the Mediterranean

coast, the character of the hum-
bler sort of architecture changes
almost with every hour, accord-

ing to the variations of the cli-

mate and the peculiarities of

the local population. Starting
from Paris, and passing through
Melun and Fontainebleau, one
sees a great deal of the pretti-
est suburban work to be found

anywhere around the city, and
as this gradually disappears,
its place is taken by the beau-

tifully stylish and artistic do-

mestic building to which the

good materials supplied by the

Burgundian hills seem to have

given a motive, varied by
glimpses of more important
architecture at Sens, Joigny,
Tonnerre, Dijon and a dozen
other places. As the train ap-

proaches Lyons, the eye of the

practical man is struck by the

occasional appearance of roofs

covered with curved tiles, after

the Italian fashion, instead of

the plain flat ones, or those with

a sort of standing-seam joint,
which had previously been the

only sort used. The curved

tiles, although they are cheap
and shed rain well enough,
leave so many openings for

wind and snow that I was sur-

prised to see them used in a

climate so far from mild as that

of the region about Lyons, but

it appeared on further examin-
ation that those on dwelling-
houses were pointed up tight
with mortar. The washings
from the mortar gave these

roofs a streaky, stony look that

pleased me very much, and
some of them were even pur-

posely whitewashed all over,

giving the house to which they
belonged the appearance of a
limestone boulder.

About Lyons itself there is

not much good building stone,
and walls of pise, or tempered
loam, began to occur not far

from Macon. The first exam-

ples were mostly garden en-

closures, but houses, two three,
and even four stories high, built

of the same material, soon ap-

peared. It was easy to distinguish them by the alternating oblique
lines of the joints caused by the shifting of the boxes or frames in

which the pise is made, as well as by the traces of the pointing em-

ployed to fill up the holes left by the cross-sticks, which hold the

frames and are pulled out of the wall when these are shifted. In
most cases the wall was left of the natural color of the yellowish loam,

1 Continued from page 41, No. 552.

Gateway at Bordeaux, France.

varied by the lighter streaks of the mud joints, but some of the
houses were whitewashed over all. No precautions against damp-
ness or rain seemed to be taken, except to begin the walls on a course
of pebbles, to keep them a little off the ground, and to protect the

top by projecting eaves of some kind, the garden walls having little

tile roofs over their whole length. In some new houses the floor
beams appeared to be built in after the manner usual with masonry,
hut there were probably flat stones or timbers under the ends, to dis-

tribute the weight. The thickness of the walls did not seem to be

greater than that which we should give to a wall of rubble-stone
under similar circumstances, but I did not see a single example which
looked cracked or badly decayed. It has often been suggested that
this sort of construction would be well adapted for our own Missis-

sippi Valley, where loam is abundant, and stone and wood and
skilled labor scarce, and there seems to be no reason why it should
not answer as well for Iowa and Mississippi as for the district about

Lyons.
On leaving Lyons for Marseilles, the symptoms of a change in cli-

mate begin to multiply rapidly. One of the most marked of these is

the lowering of the pitch of the roofs, which take on an Italian

aspect very different from that of the Northern buildings. Stone
soon begins to be used again, but more and more after the Italian

fashion of plastered rubble, walls of cut-stone appearing onlv in the
handsomer houses, and in the churches and the old castles, which are
here so numerous that one or two, at least, are almost alvvavs in si"ht

from the train. Most of the castles seemed to me to be different in

style from those which we had
seen north of Lyons. There
were fewer round towers, and
the buildings were not only bet-

ter preserved, but usually much
more extensive than the'others.

At Montelimar, Orange and
Avignon, particularly, were
vast and picturesque ruins,while
at Tarascon were two huge
castles, threatening each other
from opposite sides of the riv-

er. At Orange and Aries the
first Roman remains came into

view; in the shape of rows of

great semi-circular brick arch-

es, standing apparently at ran-
dom in the modern streets

;
and

at about the same point occa-
sional small olive-trees, with

gray, willow-like foliage, began
to vary the' monotony of the
endless vineyards, which occu-

py the ground, almost to the
exclusion of everything else,
for five hundred miles, from
the neighborhood of Paris to

the point where all vegetation
disappears in the stony plain
which forms the approach to

Marseilles.

At Marseilles, although the

city itself presented nothing
more than streets of rather
handsome houses of plastered
rubble, the parks and squares
had a sort of semi-tropical look,
to which we were quite unac-
customed. It is quite likely
that there, as in Richmond and

Washington, some effort is

made, for the sake of novelty,
to cultivate trees which endure
the climate only with

difficulty,
and some of the palm-trees in

the gardens looked as if they
had led a hard life, but, al-

though stunted and brown, they
were real palm-trees, and min-

gled among them were hun-
dreds of oleander-trees, fifteen

to twenty feet high, covered
with pink and red and white

flowers, with here and there a

great magnolia in full bloom.
The next morning, however,
as we moved eastward from
Marseilles into the shelter of

the mountains which protect
the Riviera from the north wind, the aspect of the country changed
rapidly, and at Frdjus, not many miles from Marseilles, we saw
for the first time a natural and unprotected date-palm tree, some

sixty feet high, standing in the back-yard of a cottage near the

station. This was the precursor of thousands more, and from

Fre"jus to Nice the hillside villages along the coast were literally
buried in palms and oleanders, orange and lemon trees, grape-vines,
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olive-trees and flowers. Of tlie latter, the various sorts of gera
ninm were most conspicuous. The double scarlet and pink gerani
urns seemed to be mere weeds, masses of them, in full (lower

growing on the railroad embankments, hanging over the retaining
walls of the terraced orchards and vineyards, or growing out of th
"
weep-holes" in the masonry, and a climber with large pink flowers

and another with a profusion of blue flowers, covered a considerable

part of the spaces which the geraniums left vacant, while here am
there a little variety was given by masses of scarlet trumpet-flowers
or by blue passion-flowers, with which one little station was nearl)
covered. The oranges were in some places nearly ripe, and showed

as did some that we bought at Lyons, a reddish blush, like that of ai

apple, on the sunny side.

As might be expected, the change in climate from France to Italy

was accompanied with a decided change in the character of tin

buildings along the shore. Here and there some new city of villa

and hotel?, like Cannes, or Nice, or Mentone, would dazzle one's eye
with its pink and yellow and white stuccoed walls, but the olde;

towns were masses of tall houses that had once been white, crowdei

along narrow streets, and pieced out and connected together with al

those arches and flying buttresses and corbellings which so deligh
the architect's heart in Italy. After leaving Nice, near which th<

traveller on the railway gets a near view of Garnier's rather unsuc

cessful building for the Monte Carlo gambling-house, the little town,

acquire, perhaps, a still stronger Italian flavor from the more fre

quent introduction of fresco decoration on the plastered exterior sur

face. The commonest subject is a Raphaelesque Madonna, or saini

of some kind, generally accompanied by other figures and enclosec

in a blue border, painted near the front door, apparently as a sort 01

dedication of the house to Christian domesticity. There was nol

much originality about the pictures that we saw, a large part, of them

having verv evidently appropriated their composition bodily from the

Sistine Madonna; but some were executed with no mean skill, and it

was rather pleasant to observe that they were usually placed under a

balcony or shelter of some kind, and were carefully looked after,

many having flowers hung up about them.

Naturally enough, a community so piously inclined is provided
with plenty of churches, old and new. Of these the former inter-

ested me most, but there were some extremely pretty new ones, built

in a rather lighter style than that of their predecessors, and propor-
tioned and colored with admirable taste. One, in particular, of very
simple construction, possessed a beautiful tower, square in plan for

about sixty feet from the ground, and pierced only for the door and
for four plain, round-arched windows, the heads of which were about

forty-five feet from the ground. This portion was terminated by a

projecting balcony, with stone corbelling and platform and iron rail-

ing, and above this was a square second story, having a large round-
arched opening on each side, with moulded archivolt, and moulded

impost extending around each pier ;
then came a moulded cornice of

slight projection, and above all an octagonal story, with round-arched
windows in the alternate sides, and small archivolt and impost
mouldings and an octagonal semi-dome roof. The roof was appar-
ently a real stone dome, but was covered with red tiles. The base of

the dome, and all the horizontal mouldings and archivolts, and the

corbelling under the balcony, were painted white, and the remaining
surfaces green, of a light, chalky shade that suited the surroundings

perfectly. Among the old buildings, one of the most curious and
effective was at San Lorenzo, where there was a church of consider-
able size, with nave, aisles and transepts, situated near the west end
of the church, an octagonal tower over the crossing, and a semicir-
cular apse, with a tower, as seemed to be most common in this

region, situated at the end of the north aisle, a little distance from the

apse. The nave and aisles, as in all the other churches in the vicin-

ity, were covered with a continuous roof of low pitch, and the same
was carried over the transepts, the projection of which beyond the
exterior aisle wall was semi-circular, giving a singular air- to that end
of the building, but helping greatly the effect of the low dome, which
would have been completely extinguished by ordinary transept
gables.

FIXTURES AND PERSONAL PROPERTY. An engine, boiler, and certain

machinery were claimed as personal property by one party and as fix-
tures by another. A shed, opening only into the factory, had been built
over the engine and boiler, and the latter rested on a brick ash-box,
while the machinery was partly nailed and partly screwed to the floor.
The master to whom the matter was referred found the articles to he
personal property, not fixtures ; and the c ise being carried up on ap-
peal, this decision was sustained. Judge Holmes in his opinion said:"
Perhaps it would have saved perplexing questions if the rule of the

common law had been more strictly adhered to, that whatever is an-
nexed to the freehold by the owner becomes a part of the realty and
passes by a conveyance of it. The right of a tenant to sever chattels
which he has attached to the realty might be admitted, and yet the
property might be regarded as land until severed, as it seems to be in

England. The decisions of this State [Massachusetts] establish that
machinery may remain chattels for all purposes, even though physically
attached to the freehold by the owner, if the mode of attachment indi-
cates that it is merely to steady them for their more convenient use,
and not to make them an adjunct of the building or soil. We see no
ground to interfere with the finding of the master in this case. This
property is not at all necessarily to he considered fixtures." (Carpen-
ter us. Walker; Supreme Judicial Court of Massachusetts.)

r

CONSTRUCTION THE ORIGIN OF ARCHITECTURAL
DETAILS.1 II.

N connection with piers and buttresses there

is another feature very pertinent to our sub-

ject. Here we have a mass of stone grad-
ually diminishing, it is true, as it approaches the

point where it connects with the springer of the

vaults. Great strength is required certainly,
but are we sure that we have not got more ma-
terial than we need. There are stones upon
stones which appear to have no other duty than
to give a minute portion of their own strength
to support other stones which actually do the

work of resisting the thrusting vaults. Could
we not arrange the really active stones in some
such manner that they may support each other,
and still give the requisite support to the roof,
and do away with those stones which do little

to contribute necessary strength, and beyond that

only take tip a great deal of space. This idea

was put into practice, and with the greatest suc-

cess. The upper part of the buttresses was
constructed on the principle of a half arch,

transmitting the thrust to the lower part, leav-

ing a space beneath it, formerly occupied by a

great bulk of masonry that has now been found
to be unnecessary to be turned into an aisle or

Warboys, Lincolnshire. c ]iapel
!
to be walled and roofed in as circum-

stances might suggest, and made a part of the interior of the

edifice. Again, there is a further way of reducing the mass at the

base of these new flying-buttresses
: they can be cut down on the

outside, as well as on the inside, but with this proviso, as in each

other case, that if we remove the material from a vital part, we must

put it somewhere else, or give an equivalent for it. The tendency of

the flying-buttress is to spring or "kick out" at its foot, and to re-

sist this, weight is required at the top of the buttress proper. If we
take away the solid gable, we must introduce another feature, viz. :

Salisbury. Hartlepool, Durham.
A. D., 1250.

Flying-Buttress,
Salisbury Cathedral.

;he "
pinnacle," not as an ornament in the first place, but as a struc-

tural necessity. A very beautiful feature about the chancel of a
cathedral is that arrangement of chapels known by the term " chevet."
Here is a semi-octagonal apse, from every angle of which on the in-

side springs a rib of the vaulting. On the outside are buttresses to
eceive and resist the thrust of these ribs, radiating on plan from

the centre of the octagon, and as they
recede from the chancel walls, of course
the spaces between them widen. A
happy thought occurred to some one
about the end of the ninth century, and
that was to enclose and roof over this

space and thus form small chambers or

chapels, one to each side of the semi-

octagon. This is a well-known feature,

affording an endless variety of combina-
tions of curves of the arches, set off and
enhanced by the upright lines of the

piers, that rise above and are carried up
to. the springing of the vaults. Here we
have such a play of light and shade
that we doubt whether any other ar-

rangement exists in the whole world of

esign that can surpass this for beauty and effect. The origin of

iiis was a construction and arrangement of buttresses, which grew
s a matter of necessity, and the architects did but take it as it was
-nd made the best of it. The buttresses were not so arranged for

lie sake of putting chapels between them, but the chapels were the

fterthoujHit.

1

liy K. W. Garnbier-BousfleKl. Continued from No. SS2, page 40.
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We must call attention to another detail of very common occur-

rence, and this is in connection with towers and spires; viz., the

method of changing from a square tower to an octagonal spire. To
set such a spire on the top of a square tower abruptly is decidedly

undignified and ungraceful in result, and seems to need some further

detail, such as a parapet to hide the junction. This was constantly

employed, and the plan of the spire was considerably smaller at the

base than the square of the tower, so as to leave a passage between

it and the parapet, but where the octagon is of the same diameter as

the tower, a gradual change, as

shown in the initial cut, seems to

carry the eye from ground to summit
without any abrupt interruption,
and the two totally distinct forms

are made one and indivisible. And

"^1 ''^X IlllhX-
tn 's

'
aSa'n

'
' s not a mere fancy of

\ ^*^ the designers, but a useful piece
IL ^^ of construction. In the same con-

nection is another and even more
scientific detail, somewhat akin

to the principle of the pinnacle.
This is specially
noticeable in the

spire of Chiches-

tcr Cathedral, al-

though there are

innumerable ex-

j: / amples both in

J
:

/ cathedral and

)Nh-
:

parish churches.

At the junction of

towers and spires
S. Petronio, Bologna. Solid buttresses forming chapel walls, are verv beauti-

ful canopies supported by slender shafts, rising in some cases over

twenty feet in height. The feet of these shafts rest on the outer

lower edge of the spire, while the shafts themselves rise perpendicu-

larly, and as the sides of the spire recede towards the apex, the

space between the two gradually widens, until at the roof there is a

space of several feet. Sometimes the space between the shafts is

filled in with masonry and pierced with windows, to give light to the

interior of the spire, but often it is left

open, and appears to be nothing more nor

less than a niche. This charming feature,

graceful and beautiful in the extreme, in-

stead of being a useless ornament, is a

structural necessity. It is the main-stay and

prop of the superstructure, and its weight
is sufficient to counteract the outward thrust

of the sloping sides of the spire. This is its

office and function, and for this purpose was
it introduced.

In many small country churches one often

m

Chichester Canopies and Pinna-
cles Thrent.

Cormery.

sees a bell-turret erected somewhere above the roof, where no spire
or tower exists. But although this cannot claim a place as a structu-

ral necessity, yet it is a good example of the treatment of a require-
ment or practical need. It was necessary to have bells outside the

church, where the building itself would not interfere with the spread
of the waves of sound, and if placed high up in an exposed position,

they must have strong supports; and while we are about it we may as

well give them some protection from the inclemency of the weather.
So we have here a detail which has many charms in itself, arising
from a social requirement, not stuck up in so conspicuous a position
because it happened to be a good place for a prominent feature, but

because no other place would be so suitable for the attainment of the

object in view. And we see that this is not a piece of constructed or-

nament, but ornamented and ornamental construction. Not only in

large details is the truth of the art demonstrated, but, look where we
will, we may find examples in the simplest forms. Take, for instance,

any cap or base : there is the bell-line in each, into which no hollows
must be cut, not merely because it gives an appearance of weakness,
which is unsatisfactory, but because it is actually a weakening of the

bearing powers of the cap or base. When a superincumbent weight
is to be supported by some figure of much less area than itself, the di-

minution from the one to the other must be gradual, more or less so,

according to the material used; if otherwise, we should have an actual
fault in construction, seriously endangering the stability of the part to

be supported. So the form of our caps has
some other consideration in it than mere
constructed ornament. An ornamental

piece of construction is a boss, placed at

the intersection of the ribs of a vaulted ceil-

ing. Sometimes these ribs come together
from different angles, and their junction
in such cases is not pleasing. That they
must meet, and meet pretty much where
and as they like, goes without saying, as

our arches in vaulting must be complete,
and, to say the least of it, the introduction

of a boss here decidedly improves the ap-

pearance, and the junction or intersection

of the ribs is thus emphasized. The labels

or drip-moulds over the heads of windows
have their origin in necessity. It was re-

quired to keep from the window the flow

of water, caused by the rain down the

walls, and the simplest way to do this was
to put some projection above, that would

stop the water and make it drip off with-

out touching the window itself. These labels are treated with all

kinds of elaboration, but they remain drips throughout, and they
take their place as an example of ornamented construction.

Before concluding, we would remark that there is no greater fal-

lacy in design than the idea that an ornament may be clapped on, to

cover some ugly piece of construction. To do this is to make your
ornament a lie and a veil for deceit. If you have some plain surface,
that if ornamented would improve the appearance of the whole

building, by all means put some suitable ornament there, but let it be
seen that it is an ornament, pure and simple, but don't try to work

things about it, so that it may appear to be a necessity of construc-

tion. Let your building be truth in itself in every particular, and

your ornament that kind of decoration which only enhances and em-

phasizes the truth, and you will be proving over and over again the

divine origin of your art, and in every detail you will stand as a

champion for her defense against the vandalism and extravagance of

that common fiend " Sham."
"
Oh, gather whereso'er ye safely may,
The help which slackening piety requires,

Nor deem that he, perforce, must go astray
Who treads upon the footmarks of his sires."

Wordsworth.

Glastonbury.

TRIPS ABOUT MODERN ATHENS.

RAVELLERSwho
stayed at Athens
for a few days a

couple of years ago
could see comparatively
little. They were
obliged to content them-
selves with visiting the

remains of antiquity in

the city, and had barely
time left to inspect some
of those in the immedi-
ate neighborhood. The
limitation of days and
hours on which the
ruins were open to in-

spection the Acropo-
lis and the museum of

)]the Acropolis not ex-

cepted was made
^ more troublesome by

the scattering of the

museums, which were

only shown on certain

days of the week
;
and

even in the city the vis-

itor had to waste a good deal of time to no purpose. Of excursions

into the neighborhood to Marathon, Pentelicus, Eleusis, Sunium,

^Egina, the traveller who was pressed for time could attempt few,

and, of course, he could not indulge in expeditions to Corinth, Ne-

mea, Tiryns, or Mycena: ; they involved a rather lengthy journey or

a fatio-uincr ride. It deserves to be mentioned that now, through the
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improvement of the organization of the museums and the improve-
ment in the means of communication, a visit to Athens Las become
much better worth paying since, even if the tourist's sojourn be lim-

ited, he can make excursions as far as Mycenae and Tirynsat a cheap
rate. A visit to Eleusis no longer requires a whole day and a car-

riage drive of eight long hours there and back. The railway from

Athens to Patras, which will soon be open to JEgium, and is already
in working order as far as Sicyon, conveys the traveller to Eleusis in

an hour. The visit to the sanctuary of Ceres and the recent exca-

vations occupies a forenoon agreeably, and the railway journey only
costs half a crown. In an hour after passing Eleusis the train

reaches Megara, and in an hour and a half more Corinth, after pass-

ing the interesting precipices of the Scironian Hocks. At an hour's

distance from Corinth the line reaches the beautiful and vine-clad

Kiato, whence an easy ride of some three-quarters of an hour brings
the traveller to the ruins of the ancient Sicyon, at the modern vil-

lage of Wassiliko. By another branch of the same railway the

tourist gets from Corinth to Nauplia in three hours. By this branch

four sites of great historical interest are brought within a manage-
able distance of Athens I mean Nemea, Mycenae, Argos, and

Tiryns. In the so-called little tour of the Peloponnesus one used to

spend at least four days in visiting these localities, now they can be

much more conveniently seen in less than two days. The journey
from Athens to Mycenae takes six hours. One can leave Athens

quite early in the morning, breakfast at Corinth, and in two more
hours reach the station of Pbichtia. From this village it is a ride of

three-quarters of an hour to the Treasury and the Acropolis of the

Atreida?. The station Nemea is on the line from Corinth to Phichtia,

and is only twenty minutes distant from the latter place. Argos is

only five-and-twenty minutes from Nemea. Tiryns is reached in a

train in twenty minutes from Argos, but in ten from Nauplia. All

these places, therefore, are not only brought nearer to Athens, but

close to one another. The sights of the ancient civilization of Argo-
lis are, through the revolution in modern communications, more

quickly compared, and, so to say, more correctly comprehended.
As the railway to Nauplia has only been in operation for a month,
it is obvious that all the requirements of the tourists are not yet pro-
vided for at the station of Phichtia. No horses are to be found there

in readiness for the ride to Mycenae. A carriage-roau is already
talked of on all hands, and, as it could be easily made, it will, it is

hoped, be ready before long. From the opening of a carriage-road
to the starting of a hotel in the neighborhood of the ruins of Mycenae
is only a step. One has already been begun at Nemea. At Tiryns,

owing to its nearness to Nauplia. there is no need of one.

On the other side, the railway from Athens to Laurium makes the

district accessible to archaeologists. In half an hour Cephiisia is

reached, and this favorite place of Herodes Atticus and Aulus, which

contains the supposed sarcophagus of the former can be easily vis-

ited. In less than three hours the country between Athens and

Laurium is traversed, which is interesting for its historical associa-

tions and for its mines. When on this excursion the stranger can

conveniently visit the ruins of the ancient Thoricus, but the most

attractive expedition is that to the Temple of Athene at Sunium,
which can now be reached in two hours and a half. So the traveller

who is in a hurry may leave Athens late in the afternoon, reach

Laurium in the evening, see the miners at work under the electric

light, on the following morning go to Sunium, lunch there, visit Tho-

ricus, and return to Athens by eight o'clock in the evening.
The delightful excursion to the summit of Pentelicus, which most

tourists make in order to view from there the plain of Marathon and
the Athenian plain at sunrise, has been much facilitated by the Ccphis-
sia railway. It is now possible to spend the night comfortably at Ce-

phissia and thence start on horseback some two hours before sunrise.

Finally the tramways offer easy access to the immediate environs of

Athens. The Hill of Colonus and the tombs of Leuormant and Carl

Ottfried Mu'ller may be reached in ten minutes ride from the city by
taking the tramway from the Place de Concorde to Colocynthia.
Athenceum.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement o/cos/.]

HOUSES OF MRS. W. H. VANDERB1LT AND MRS. E. F. SHEPARD,

FIFTH AVE., NEW YORK. MESSRS. ATWOOD, SNOOK AND HER-

TER BROS., ARCHITECTS, NEW YORK, N. Y.

[Gelatine print issued only with the Imperial and Gelatine editions.]

THE CASTELLO SAN ANGKLO, ROME, ITALY. AFTER AS ETCH-

ING BY M. LUCIEN GAUTIER.

y|NTIL the seige of Rome by the Goth., A. D. 537, what is

I I now known as the Castello San Angelo had been the tomb of its^^
creator, the Emperor Hadrian, and of his successors down to

Septimus Severus. The original structure was a marble-covered

cylinder, about two hundred and forty feet in diameter, standing

upon a substructure about three hundred and forty-two feet square.
It is not known surely how the composition above the central cylin-

der was finished, but the total height is thought to have been about
one hundred and sixty-five feet. During the seige of 537, the tomb
was used as a fortress by the hardly-beset citizens, and the statues

which surmounted the main cornice, and probably the materials used
in the superstructure, whatever this may have been, were thrown
down by them upon the heads of the besiegers. From 923 A. D. to

the present time the Tomb of Hadrian has been used as a fortress

by whatever party, secular or ecclesiastic, may at the time have been
in the ascendant, and it has borne a part in many revolutions and

seiges.

COMPETITIVE DESIGNS FOR A $5,000 HOUSE, SUBMITTED BY
" BinHder " AND "

Hilltop."

Fou comments of the jury on these designs, see elsewhere in this

issue.

COMPETITIVE DESIGN FOR A TWO-STOKY CHURCH, NEWTON, MASS-

MR. C. II. WALKER, ARCHITECT, BOSTON, MASS.

THE church was to have Sunday-school rooms, library, ladies' par-
lor, kitchen, etc., on ground floor, and church above to seat six hun-
dred and fifty. Material, Rockport seam-face granite, trimmed with
Dedham granite. Estimated cost, without heating, $38,000.

A SCIIOOL-HOUSK, MOBEULY, MO. MESSRS. RAMSEY & SWASEY,
ARCHITECTS, ST. LOUIS, MO.

THE front gable is timbered work with cement plaster, the bay
and ventilator of copper, the walls of St. Louis pressed brick, anil

Euclid stone for the base and sills. The building will cost $10,000,
exclusive of school furniture and furnace.

SKETCH FOU A COUNTRY-HOUSE. MR. E. T. MACAULAY, ARCHI-

TECT, ELMIKA, N. Y.

AMERICAN ARCHITECT COMPETITION FOR HOUSE
COSTING $5,000.1 111.

<i TDOWLDER." The novelist is not isolated. Dining-room
J-* is too nairow. Sicond-story plan is good. Interior details

are hurried in diawing, but with good ideas. Exterior is good, better
than it setmsin the diawing. Staircase-window coming as it does
between two porches and with sills stepping up with the stairs

makes the wall Icok spotty. Windows stepped in (his way are very
seldom good : their sills follow a diagonal line which harmonizes
with nothing else. The design is simple in mass and with sufficient

shadows. Rendering is uncertain, though not bad in srtneral effect.
"

JJill/fip." No necessity for winter kitchen and laundry. Waste
room in hall. Novelist is isolated. Details are good. The use of

shingles in an interior is one amoiig many attempts at novelty which
belong in the same category with rustic staircases, green-slag mantle

facings, etc., that is, wherever a crude material fitted cither for de-
fence against weather, or else to be used amongst materials equally
unwrougbt, is brought within doors, near the eye, and in direct con-
trast with well-finished surfaces. Exterior is of good design except
dormers, which are not sufficiently dignified for rest of house and in

perspective are out of scale with it. The porch does not combine
with house-wall : it seems merely to adhere to it. Rendering good.

[To be continued.]

I

KANSAS CITY EXCHANGE COMPETITION.
fulfilment of the prom-

ise made in the printed
Instructions issued to

the competitors, we pre-
sent for their information
this account of the results

of the Competition.

Fifty-three designs for

the Exchange Building
were sent in on the 15th
of June. Of these, ten ad-

mitted light and air bv
means of several small
areas or wells, twenty-five

mainly by a large area at

the back, six by a large
area at the front, the build-

ing occupying three sides

of an open court, and nine

by a large court in the

middle of the building
which in two of the designs
was covered by a skylight.
The Large Hall for the

Board of Trade occupied
""*"

in one design the basement,
the first, second and third

floors; in three, the first, second and third floors; in eighteen, the
second and third floors; in seven, the second, third and fourth floors;

1 Continued from page 42, No. 562.
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in two, the second, third, fourth and fifth floors; in one, the third
and fourth floors

;
in twenty, the fourth and fifth floors, and in one,

the fifth floor only.
In twenty-one, the large hall was in the middle of the front; in

eighteen, at the end, upon a side street; in eight, it faced the front
and side street; three were upon large courts in the rear; one upon
the court-yard in the middle of the front; one extended the whole

length of the front, and one was in the middle of the rear.
In thirty-one of these designs the safes were distributed in stacks

throughout the building; in eleven they were concentrated in the
basement

;
in ten, they were shown in the basement and first floor,

and in one, on the first floor.

The Restaurant, in thirty-two designs, was placed in the basement
;

in eighteen, at the top of the building, and in three, upon the first

floor.

In respect of style and external treatment sixteen were designed
in some variety of Roman or Renaissance architecture, nine with a

tolerably strict, and nine with a somewhat free use of Romanesque
or round-arched medieval motives, and not a single one in the pointed
Gothic style, either modern or mediteval which, twenty years ago,
or even ten years ago, was almost universal. There were seventeen

designs, two or three of great merit, in which it was difficult to detect

any special historical influence.

On opening the seals it appeared that in two cases two sets of

drawings came from the same hands, in another three, and in another
four. The result serves, however, rather to commend the course of

the successful competitors, who made numerous duplicate designs
for their own use, as a means of study, submitting to the Committee

only the one they believed to be the best.

The provisions of the printed instructions proved to have been

carefully complied with in every case, except that in one design the

building had windows on the north side, where the plan furnished

showed a party wall, and one design showed a building of eight or

nine stories, disguised as mezzanines, instead of five or six. These
were accordingly thrown out of consideration at the start, as were also

some drawings of details which accompanied another of the designs.
A list was then made of fourteen which proved to have the best

plans, and another of twenty-one, which had the most acceptable per-

spectives. Six designs were found upon both lists. To these six

ten more were added from those of such marked excellence in cither

respect as to deserve further consideration. These sixteen drawings
were then critically compared with reference to the provisions made
for the general convenience of the public and of the Board of Trade,
for lighting and natural ventilation, for office-room and rental, and
for a suitable architectural character and expression, and the memo-
randa that accompanied them carefully read. They were then ar-

ranged in series under each of these heads, and those that stood

highest on the greatest number of lists were then further considered

on their general merits. Five of these were finally selected to send

to the Building Committee as being on the whole distinctly superior
to the rest, for one reason or another.

In estimating the area of the small offices, floor-space more than

twenty-two fe-t from the windows was not counted, and in estimating
their value, those upon outer walls were considered twice as good as

those upon enclosed courts and areas.

This work, in which the professional adviser of the Association

was aided both in the clerical labor it involved, and in the more dif-

ficult task of criticism and judgment by a number of his fri nds the

value of whose assistance he hereby gratefully acknowledges occu-

pied just a week. He then opened all the envelopes and reviewed

his action in the light of the information they furnished, but without

finding reason to change his mind. On Thursday, the 24th of June,
the five selected designs were sent to the Building-Committee in Kansas

City for their final judgment, with a written report, containing some
comments upon the designs, but without any special recommendations.

These reached the Committee on Monday morning, June 28th. This

paper is printed below.

After diligent and almost continuous study, the Committee, on

Wednesday, June 30th, came to a unanimous opinion. This they

reported to the Exchange Building Association in the following
terms :

" After a careful and detailed examinati n of these designs, your
Committee rejected two as unsatisfactory, because in one instance

the office rooms intended for renting contained too much floor-space
to admit of a satisfactory rental from the building, and in the other

instance, too large a floor-space was given to ante-rooms of little or

no rental value. Of the remaining three, no one of which was en-

tirely satisfactory, though each one contained very decided advan-

tages of one character or another, the Committee finally rejected one

because tin: Large Hall of the Board of Trade was without windows
in the side walls, being lighied and ventilated through the ceiling,

which your Committee was persuaded could not be satisfactory to

the users of the hall. Of the two then left, your Committee finally

selected the one marked '

Utilissimus,' which was plainly the best of

all tor the lighting and ventilation of the offices, giving to the halls

the best positions possible, and furnishing the largest number of of-

fices for rent in the best groupings for advantageous use, and on the

whole, promising probably the largest returns of income, and admit-

ting of the correction of all supposed defects with the least interfer-

ence with the main features of the plan."

Upon being assured by their professional adviser, who had mean-

time been summoned from New York, that the alterations suggested
could easily be made, and that the author of the plan in question was

entirely deserving of their confidence, the Committee formally voted
to accept this design. The envelope containing the names of the five

selected competitors being then opened, they found the selected de-

sign to be the work of Messrs. Burnham & Root, of Chicago, the
other four, in the order of their preference by the Committee, com-

ing from Messrs. Edbrooke & Burnham, of Chicago; Messrs. Weston
& Tuckerman, of New York ; Mr. John L. Faxon, of Boston, and
Mr. W. W. Clay, of Chicago.
Although only these five designs were submitted to the Committee

for consideration, all the perspectives were sent to them for their in-

formation, and to gratify a reasonable curiosity.
The Committee took no steps towards determining the relative or

absolute cost of the buildings shown, believing that this was largely
within their own control, being determined by the special materials
or methods of construction they might adopt. These points they could
most profitably consider in consultation with the author of the se-

lected plan.
The course of this competition has thrown some light upon several

questions, which, in discussions upon this subject, have been much
debated. It has been questioned, for instance, whether it is desira-

ble to have drawings made in perspective, the impression being a

prevalent one that such drawings are likely to be misleading and de-

ceptive, giving a much more favorable impression of a design than it

deserves. However this may be with perspectives finished in water-

colors, the contrary seems to be conspicuously the case with drawings
in line, such as were asked for in this instance. The perspectives
have in this case served mainly to bring into prominence defects of

design that were not noticeable in the elevations, only those designs
that presented a plane surface, almost unbroken by recesses and pro-

jections, seeming to be secure against a very serious disparagement
when thus presented. In other cases, the composition of wall and
window, plain and decorated surfaces, which in elevation looked all

right, would often, when put into perspective, fall into shapeless dis-

order. Such drawings seems then, especially where the point of view
is taken as near the building as in this case was necessary, rather to

bring out the latent defects of a design than to invest it with fictitious

merits.

It has been a matter of debate, also, whether the practice of con-

cealing the identity of competitors under a fictitious name was of any
value, the opinion obtaining that it was always easy to penetrate the

disguise. The contrary has been the case, however, in this instance,
the most confident convictions of half-a-do7.cn tolerably experienced
architects having been ludicrously set at nought when the real authors
of these designs became known. Only one or two correct guesses
were made at all, and these took the form rather of surmise than of

definite recognition.
This incognito has, moreover, proved to be of great practical con-

venience in judging the designs. Although, as was distinctly set forth

in the paper of Instructions, the Committee intended to be guided in

their final choice by personal and other business considerations, as
well as by the relative merit of the designs submitted, they were very
glad in examining the five sets of designs that came before them, as
their professional adviser had been in selecting these five, to keep the
two questions apart, and to be able to discuss the drawings solely

upon their merits, leaving other matters to be considered when their

time came. It was felt that to have entertained both questions at

once would have been greatly to complicate and embarrass the dis-

cussion.

Some light has also been thrown upon the vexed question whether
the final choice among the competitors should lie with a building-
committee or with the experts whom they may bring into their coun-
sels. It is certainly best that a committee should put the chief labors
of examination and inspection into the hands of professional inspec-
tors, if for no other reason than this, that in no other way can they
so effectually inspire confidence, and prove themselves to be above

partisanship and intrigue as by putting the exercise of favoritism out
of their power. But it is not necessary to this end that they should
have no voice in the selection, and questions may well arise, as in the
case in hand, which demand for their solution an act of absolute and
arbitrary choice which only the proprietors, or the committee repre-
senting them, are in a position to exercise. What relative impor-
tance to attach to rental, convenience and general architectural ex-

pression and character and what, on the whole, convenience will re-

quire, are not questions for a professional expert, but for his clients.

In the present case, the professional adviser of the Association was
able to select five designs with a certain confidence that each was, on
its own ground, superior to the remaining forty eight. But the dif- .

ferences between these five were differences rather of kind than of
',

degree, raising questions, as is shown in the Committee's report to

the Association, which only the owners could answer. It would have
been impossible and improper, in this case at least, for any profess
sional adviser to make their choice for them.

This competition has demonstrated, also, what there has been too

much reason to doubt, that if proper regulations are made, it is pos-
sible to carry on such a contest, and bring it to a conclusion without

the exercise of any personal influence whatever on the part either of

the judges or of the contestants. The Committee and their adviser

had, in this case, no knowledge or intimation of the authorship of

any of the designs until after their judgment was formed. The com-

petitors, also, with one or two ini-ignificant exceptions, abstained
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absolutely from any attempts to exert any outside pressure upon

them, and in these cases were signally discomfited.

The designs sent in have not been seen by the successful competi-

tor, nor by any persons except those mentioned above as having been

specially invited to inspect them, and they will be forthwith returned

to their owners, unless they otherwise direct.

EDWARD H. ALLEN,
WILLIAM R. WARE.

REPORT.
NEW YOKK, June 24, 1886.

EDWARD H. ALLEN, ESQ., CHAIRMAN OF THE BDILDING COMMITTEE OF

THE KANSAS CITY EXCHANGE BUILDING ASSOCIATION :

Dear Sir, In fulfilment of the task intrusted to me by the Exchange

Building Association, I have examined the fifty-three designs for the

Exchange Building which have been sent in to me, and herewith enclose

to you, in accordance with the provisions of the printed instructions,

those which I find to be the best among them, five in number, with the

following comments :

These five designs are, in my judgment, distinctly to be preferred, for

one reason or another, to any of the remaining forty-eight. Any one of

them, if carried out substantially as shown in the sketches, would give

the Association an excellent and satisfactory building. Tliis being so,

it is for the Committee to decide which, on the whole, best meets their

wishes as promoting their own convenience, or as furnishing a good
business investment, or as possessing a suitable architectural character.

1. The design designated by a "Corinthian Capital" offers the largest

number of offices to be let for business purposes one hundred and five

in all, besides four railroad olHces. Of these one hundred and five, eighty

are upon external walls, and look into the streets, and twenty-five are

lighted from an interior court. This court is, however, of exceptional

size. The safes are concentrated in the basement, where the restau-

rant also is placed.
The large hall for the Board of Trade is on the second story, and is

lighted entirely from the ceiling, being under the large court. This

leaves the main part of the building for offices, which accounts for their

exceptionally large number.
The exterior of the building is dignified and monumental, without

affectations of any kind, and in general expression and character is en-

tirely suited to the purpose for which it is designed.
2. The design marked " Utilissimus

"
is second in number of offices,

having, besides eight railroad offices, ninety-eight smaller offices. All

but six of these are upon external walls, and thirty of them are con-

nected with secondary rooms in the rear. If these are counted separ-

ately, the total number of small offices is one hundred and fourteen.

In this design, besides the safes accumulated in the basement, a con-

siderable number are distributed through the building. The restaurant

and most of the water-closets are in the fifth story.

The large and small halls occupy the fourth and fifth floors in the

northern wing of the building, and the offices connected with them the

southern wing of the fourth floor.

Light and air are introduced into the interior of the building by a

large court, open to the street upon the south side. At the back of this

court is an excellently-designed tower, giving the building an effective

and striking individuality. The rest of the design, however, seems to

leave something to be desired in point of architectural character and

expression.
3. The design marked with a "T-Square and Triangle

"
is the third in

respect of the number of offices and the first in the amount of floor-

space given to them. Besides four large railroad offices, there are

eighty-nine small offices, of which sixty are on external walls and twen-

ty-seven on an area. Thirty-nine of these upon the outside walls are

connected with twenty-three interior rooms. If these are counted as

separate offices, the whole number amounts to one hundred and ten.

The restaurant is in the basement, and the safes are distributed in

stacks through the building.
The large hall occupies the fourth and fifth stories at the east end,

the offices attached to it, with the small hall, filling al Ithe rest of the

fourth story.
The exterior is treated in the Romanesque, or round-arched mediae-

val, style now coining into vogue, and is, perhaps, more agreeable in

itself and more suitable for a building of this kind than any of those de-

signed in this manner. It is quite free from extravagance and eccen-

tricity.
4. The design marked "Anti- Cyclone" shows five railroad offices, all

double, thirty-nine exterior offices, of which twenty are double, and sev-

enteen on a court, of which twelve are double, making fifty in all. If

the extra rooms are counted separately, the whole number amounts to

eighty-eight.
A few safes are shown, distributed through the building. The rest are

in the basement.
The large hall occupies the second, third and fourth stories at the

west end, the offices attached to it and the small hall being in the sec-

ond story.
The external aspect of this design, though not following the prescrip-

tions of any special historical style, presents a simple and dignified arch-

itectural composition, eminently adapted to the important place this

structure is meant to take among the public buildings of the city.

This is one of the few designs submitted which appears as well in per-

spective as in elevation. The tower with which it is adorned is unusu-

ally well composed, simple and elegant. It is to be noticed, also, that

the two external courts on the rear, though not so wide as they well

might be, not only give light and air to the rear offices and water-clos-

ets, but serve to detach the building from the rest of the block, to the

great advantage of its appearance making it virtually an isolated

structure.

5. The scheme marked with "A Pair of Compasses and a Carpenter's

Square" gives five railroad offices, and sixty-one others, all single, of

which forty-seven are exterior, nine on a small area, and five on an in-

terior well.

The large hall is larger and higher than in most of the others, occu-

pying the whole of the second, third and fourth floors in the eastern end

of the building. The offices attached to it, and the small hall, occupy
the rest of the second floor.

In many of the designs submitted, the large hall was planned in the

middle of the front, either upon the second and third, or in the fourth

or fifth stories. But none of the competitors who adopted this arrange-
ment succeeded, in my judgment, in giving it a satisfactory architectu-

ral treatment. Yours respectfully, WILLIAM R. WARE.

THE LIFE AND WORK OF SIR CHRISTOPHER
WREN.1 I.

IR CHRISTOPHER WREN,
only son of Dr. Christopher Wren,
was born at East Knoylc, in Wilt-

shire, on October 20, 1632. It will be

an encouragement to some of us to

know that he achieved greatness in

spite of ill-health, which, like Tom
Hood, he "enjoyed" during youth.
In consequence of his delicate health

his early education was given at home

by a private tutor. Subsequently he

joined Westminster school under the

head-mastership of Dr. Busby. As is

well known be early showed a special

genius for mathematics, and on that

account he was placed before long
under the care of Dr. William Holder,
a learned man of considerable and di-

verse talents. The special bent of

Wren's mind early took a practical
form in the invention of numbers of

machines and instruments for the purpose of astronomy, agriculture,
and many other sciences. Indeed, there seems to have been no sub-

ject of any kind occupying the attention of scientific men of his

time in which Wren was not listened to with attention, or in which
he did not distinguish himself. He made a special study of gnomonics,
or the science of dialling, at that time a most important subject of

investigation, and developed the science in many directions. Among
other things he made for Dr. Scarborough a wonderful set of mod-

els, showing the actions of the muscles of the human body, unfortun-

ately destroyed in the great fire. His mind was most versatile and

comprehensive, and his inventions and treatises embraced all con-

ceivable subjects, from "Improved Methods of Whale Fishing" to
" Sham Marble Pavements," including

"
Cheap Bed-Hangings," and,

as a matter of course "
Perpetual Motion." He also made some val-

uable suggestions for the establishment and conduct of a kind of

meteorological office for collecting statistics of natural phenomena,
with a view to the amelioration thereby of the condition of mankind.

It is held by some that Wren invented the barometer, but this seems

a little doubtful. He made many important developments of the

idea, however. In the year 1646, at the age of fourteen. Wren was
admitted at Wadbam College, Oxford, as a gentleman commoner.

In 1650 (aged eighteen), he received his degree of B.A. at Wad-
bani College; in 1653 that of M.A., and was elected in the same

year to a Fellowship of All Souls. In 1657, as a mere boy, he
became Professor of Astronomy at Gresham College, London, and in

1660 Savilian Professor at Oxford. He received bis degree of Doc-
tor of Civil law atOxford in 1661. In 1680 he was elected president
of the Royal Society. This society took its origin in some informal

meetings of a few friends interested in similar subjects, amongst
whom Wren took the place of a leading spirit. When the sugges-
tion was made to organize a society of a definite nature and for a

settled purpose, Wren took up the idea with great vigor and drafted

the charter under which the society was established.

It is stated that in the " Parentalia
"

that among Wren's many
other achievements he invented the art of engraving in mezzotint.

He was also the originator of the system of injecting drugs into the

blood, which has been of such immense importance to the doctor's

art.

So far as I can discover, Wren's first, architectural work was the

building of a chapel to Pembroke Hall, Cambridge, for his uncle,

Bishop Wren of Ely. The bishop had been imprisoned for eighteen

years in the tower, for High Church practices, and on his liberation

he erected this building as a thank-offering. The first stone was laid

May 13, 1664, Wren being then thirty-one years of age. The build-

ing has been restored by Scott, who added twenty feet to its length.

Apparently in the same year (1663), Wren's name was put on the

list of commissioners for the repair of St. Paul's Cathedral. Vari-

ous schemes and arrangements were discussed in connection there-

with, but nothing particular was done until the beginning of 1666

the year of the great fire when Wren drew up a report and
sketched out his ideas for the restoration. His plan was to Roman-
ise the nave, the Norman arches of which seemed to him to lend

themselves easily to this treatment, and to build an immense domed
rotunda at the crossing, cutting off the outside angles for this

1 A paper read before the St. George's Art Society by Mr. Arthur Keen.
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purpose. The plans and estimates for this work were ordered on Au-

gust 27, 1666, but six days later the great fire brought the labors of

this commission to a close by destroying the object of their consider-

ation. It was in the preceding year (midsummer, 1665), that Wren
made a journey abroad, the only time, I believe, that lie left Eng-
land. The country he visited was France, and he spent most of his

time in Paris, where the great palace of the Louvre was recently
commenced. He was much struck with Bernini's design, and indeed

stated that he would have given his skin to possess it. The cautious

old Italian, however, only gave him a rapid inspection of the draw-

ings, and would not allow him to copy them. Wren visited most of

the palaces and villas of any importance in France, and must have

reaped many ideas from them, although the influence of the French
work is not very apparent in his own designs. He never went to

Italy, and I am inclined to think although, I suppose, it is heresy
to say so here that it is as well, on the whole, that he did not.

His work would probably have been far more delicate and refined in

detail if he had done so
;
but I cannot help feeling that he would

inevitably have lost much of the originality and freedom of treat-

ment which is undoubtedly the great charm of his work, and which
fit it so admirably for this northern climate, and particularly for this

City of London, where lie was destined to find the subjects of his

chief and most successful efforts. The inferior and even common-

place character of the detail in much of Wren's work is certainly

very lamentable and a great drawback to one's enjoyment of the gen-
eral composition; but it is, to uiy mind, quite a question as to how
far Wren is himself responsible for this. He was so overburdened
with work during the few years in which the city churches were
erected that it is hardly possible that he could have given as much

personal attention to the buildings as they needed, and he was proba-
bly compelled to leave the carrying out of his work, to a large ex-

tent, to less capable hands and heads than his own. It has to be
remembered that the system of rapid and workmanlike drawing now
in vogue in all busy offices was in Wren's time quite unknown, and
it was impossible for the master to express his ideas and intentions

respecting the carrying out of his work in the complete and definite

way adopted by modern architects ami their assistants.

The pencil of a ready draughtsman will give more instruction in

five minutes than the tongue of a ready speaker will in forty. In
cases where Wren was able to give proper attention to the work the

result is admirable. In the church of St. Stephen's, Walbrook
to the arrangement of which, I understand, Wren gave particular
care, and the building of which spread over seven years the detail

is very good indeed, and the whole interior works out as a perfect

gem of architecture. It seems to me that the people who perpe-
trate the greater number of our dissenting chapels would do well to

build on the model of such churches as this, which presents all the

conditions usually considered essential in such buildings, treated in

a manner at once graceful and dignified.
Wren returned from France some months before the plague ended,

and applied himself with other members of the Royal Society to a
careful study of the disease and its remedies, with a view to extermi-

nating the enemy. The great fire, however, accomplished this for

them in a far more summary and complete manner than they ever
dreamt of, and Wren's thoughts were turned at once in quite a new
direction.

The king set him to work immediately on the cathedral, which
was to be demolished and rebuilt. The first design produced, after

much preliminary discussion and planning, was a church on a thor-

oughly classical plan, consisting of a little more than a great dome
with a surrounding aisle and entrances. Wren was so pleased with
this production that he made a large model of it for the benefit of

the uninitiated. A controversy naturally started at once on the

merits of this plan, and waxed very fierce. Many of the menuers
of the chapter preferred to have a building on a more orlhodox plan,
after the fashion of their existing Gothic cathedrals. The opinion
of these worthies finally outweighed that of their colleagues, and the

architect set to work again on new lines, and produced a design more
curious than beautiful, combining central spire and dome in one com-

position. The king discovered this design to be "
very artificial,

proper, and useful," and gave his royal assent to it, and ordered the

building to be proceeded with forthwith. This royal assent is dated

May 1, 1675. Fortunately, the king gave Wren the liberty "in the

prosecution of his work to make some variations, rather ornamental
than essential, as from time to time he should see proper," a permis-
sion which he interpreted in the most liberal manner possible, for

the cathedral, when completed, was no more like this design than its

predecessor.
The pulling down of the old work preparatory to

rebuilding
was

a long and difficult job. The mighty tower of the old cathedral, two
hundred feet high, and with piers fourteen feet thick, seemed such a

formidable object to demolish that Wren resorted to the expedient
of blowing away one of the. piers with gunpowder, a process that

was at once simple and effectual. To those who meditate operations
of this sort it will be interesting to know that only eighteen pounds
of gunpowder were necessary for the carrying out of such an under-

taking. Another explosion indulged in in Wren's absence having
been attended with disasterous consequences, the remainder of the

building was gently battered down with an enormous battering-ram
" after a good Roman manner." In exploring the soil for founda-
tions Wren found that the old church had stood on a layer of hard
and close pot-earth about six feet thick. Under this was loose, dry

sand which poured out like a fluid when excavated into, and below
this again, at about low-water mark, water and sand mixed with
shells, and under this was hard, firm beach, with the solid London
clay below it. It appeared that the site had once been part of a
wide estuary, along which, when it was dry, the wind had driven
the sand and made the hill on which the cathedral stands, the pot-
earth being simply the finest of the sand which had naturally found
its way to the top. At the north-east angle of the choir the pot-
earth had all been taken out and used by the potters of old time,
and so here Wren had to run down a ten-foot pier to the hard beach
forty feet down, and from this he turned an arch which carries this
corner of the building.

Very little information is given in the "Parentalia" respecting
the erection of the cathedral, but fortunately we have the buildinS
before us just as Wren left it to examine for ourselves. It has its

faults, as every one knows very glaring ones, according to some
authorities but I suppose there never was a building yet that some
one or other could not find fault with on one account or another, and
it seems to me on the whole, that St. Paul's is a building that mav
hold its own against any church of its own date, and one that the

city has every reason to rejoice in and be proud of.

The chief fault found with the exterior is, of course, with the car-

rying up of the aisle walls far above the roof to hide the buttresses
which support the nave vault. This was, however, the result of a
choice of evils, and it has been managed so skilfully that a critic

must be very hard-hearted who lays much stress upon it. As for the

question of the double dome the exterior being so much hi"hcr
than the interior I fail to see that this is any worse than theuse
of a tall spire as the roof for a low tower. No power on earth could
devise a dome unless an isolated one that should look well both
inside and out without resorting to some such expedient.
The chief faults found with the interior are, I believe, in the

breaking of the arches into the frieze of the main entablature, and
in starting the arches of the vaulting from an attic order instead of

directly off the cornice. With regard to the first of these questions
I certainly think it is a misfortune, and an unnecessary one. The
effect of the frieze broken up into short bits over the pilasters only
is, to my mind, most uncomfortable and unsatisfactory. Wren de-

fended this arrangement himself with more or less ingenuity, but I

think he would have done better by making frieze and architrave run

boldly along over everything.
With regard to the springing of arches from an attic order this

again was a choice of two evils, and I think that the lesser one has
been accepted. It would be impossible for a vault springing from
the top of a bold and well-proportioned cornice of great projection,
such as the one in question was obliged to be, ever to look well, how-
ever ingeniously treated; and the effect of the existing arrange-
ment, if looked at apart from theoretical considerations, is so pleas-

ing that I think little fault should be found with it. Classical fea-

tures were never designed to accompany arch construction, and, if

we consent to the amalgamation of the two forms, we must accept
the accompanying drawbacks as quietly as possible. Other faults

are, of course, found with the building ; indeed, some people would
not be satisfied even if an angel from heaven designed work for

them, but they are of minor importance, and need not be considered
here. I always feel myself that more color decoration is needed
inside if only to give scale to the building, but this requirement will,
no doubt, some day be discharged.

In excavating for the new cathedral and other buildings, many
discoveries were made of remains of earlier times, and Wren worked
out a careful, and I believe very accurate plan of the arrangement
of London in the Roman times.

The first cathedral, built on the present site, dated from this

period. It was demolished at the time of Diocletian's persecution of

ihe Christians. In the reign of Constantine another church was
built on the old foundations, and this one shared the same fate as its

predecessor, being destroyed by the Pagan Saxons. It was restored

again, still on the old foundations, when Ethelbert, King of Kent,
embraced the Christian faith. This church, together with the whole

city, was destroyed by fire in 1083. Mauritius, the then Bishop of

London undertook the rebuilding, and produced, with the aid of an
ancient tower in the neighborhood for a stone quarry, the church

which, with some alterations and additions to the east and west, con-

tinued till the great fire of 1666. The first stone of Wren's build-

ing was laid in 1675, and the structure was completed in 1710. I

suppose it is the only cathedral of any size ever built entirely under
one architect ;

all honor to the people and king of that time that

they persevered so well with such an enormous undertaking, when
funds and resources were in such a desperate condition in conse-

quence of the recent destruction of the entire city. The money for

the work was mostly raised by a small tax on all coal brought into

the city.
[To be continued.!

SIR PHILIP CONI.IFFE-OWEN RECKIVKS THE ORDER OF THE BATH.

Queen Victoria has just conferred the star and collar of the Order of

the Bath upon Sir Philip Cunliffe-Owcn, Director-general of the South

Kensington Museum. Sir Philip was in 1876 a British commissioner to

the Centennial Exhibition at Philadelphia, and was the recipient of one

of the four great silver memorial medals struck by the Centennial Com-

mission.
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A NOVEL CHIMNEY STAGING.

I
N a paper read at

a recent Chicago
meeting of the

American Society of

Mechanical E n g i
-

neers, Mr. Freder-

ick Or. Coggin, of

Lake Linden, Mich-

igan, supplied the

following interesting
account of a novel

chimney staging :

In the fall of 1885
the Calumet and
Hecla Mining Com-

pany completed a

new brick boiler-

house for their
stamping and con-

centrating works at

Lake Linden, Mich-

igan. It was 206

feet long and 70 feet

wide, giving room
for 14 fire-

box boilers,

whose shells

are 90 inches

in diameter,
with a total

length of 34

feet. The
chimney de-

signed for
this boiler-

house was to

be of wrought-
iron 13 feet 7 inches in diameter and 1G5 feet high, above the brick
base upon which it stood, and the top of the latter was 20 feet above
the ground, making a total height of 185 feet above the surface.

The courses were 5 feet high with four sheets in each course, the
ends and edges butted together, the joints being covered with straps
riveted to the sheets on the outside. The first 10 courses were f
inch thick, the second ft inch, the third i

inch, the top three
courses ft inch thick. The late arrival of the material for the chim-

ney, with other circumstances, brought the commencement of its

erection rather late in the season, so that it became a serious ques-
tion as to whether it could be completed in time to allow the brick

lining to be put in before the freezing weather set in. In fact, it

became evident that with the ordinary method of sta"in<* it could not
be done. Such a staging would have required 10 uprights of 8 x 8
inch timber, with the bracing necessary to hold them in "position, and

girting, and provision for a platform every 5 feet i.e., for every
course sufficiently strong and wide to allow the workmen to stand
outside for holding rivets and bolting together, all requiring not less

than 26,000 feet of lumber.

Such a staging would have to be put up in sections, during the

operations for which the ironwork would have to be suspended, and
the time put upon the staging and platforms would be nearly as much
as that for putting the plates in position and riveting! and the

expense full as much. But, regardless of the question of "extra cost,
the delay which such a staging would occasion made it imperative
to devise some more rapid method for raising the chimney, and
the result was the plan illustrated in the initial cut. This con-
sisted of a frame about 9 feet square, with four 8x8 inch uprights
16 feet long, suitably braced and bolted together, with a platform at

the bottom, one about 4 feet from the bottom, which carried the
workmen while riveting, and one still higher for carrying the forge,
etc., the platforms being indicated by the letter P. Upon

5

the topof
this frame were four arms, B, jointed at the centre, through which it

was bolted to a cross girt, but so as to allow it to swing freely. To
the ends of these arms were suspended the cages D by blocks and

falls, as shown. These cages extended a little more than one-quarter
round the chimney, and consisted of a segmental platform about 3

feet wide, with a railing of gas-pipe and covered with canvas to pro-
tect the workmen from the wind, and prevent the possibility of their

falling. The whole thing required less than 1,000 feet of lumber.
The frame having been bolted together within the chimney base, the

process of erection might be begun. The cast-iron ring upon which
the chimney was to rest having been put in place upon the top of the

base, a loose platform was laid over the opening, and the first two
courses were raised into place with a "gin-pole" and bolted together.
Two snatch-blocks were then hooked onto the upper sheet near the

two opposite corner-posts of the frame, at the bottom end of which
were eye bolts, into which were hooked the hoisting ropes, which

passed up through the blocks and down to the bottom through another

pair of blocks on to the drum of a small steam-hoisting machine.
The temporary platform was then removed, and the frame was

raised high enough so that the two sticks of timber A could be

placed on the top of the base under the uprights. The cross-bars B

were then put in place, and the cages D suspended, and the two
courses were riveted together. The gin-pole was now laid aside, and
the third course was put in place by the method to be used from that

point to the top, the ease and facility of which are worth noting. In
the arms B, just back of the eye bolts to which the cages were sus-

pended, were other eye-bolts, E, into which was hung a snatch-block,
over which was passed a rope leading from the hoisting machine, and
hooked into the sheet upon the ground. As the sheet was raised the

cage was swung out to allow it to pass up behind it, the sheet swing-
ing naturally and easily into place, where it was secured with bolts.

When the whole course was thus secured the snatch-blocks were
hooked onto the top of the sheet as before, and the frame raised as

before, so that the loose cross-beams A could be laid in the stirrups

S, which had previously been bolted in place at the horizontal seam,
and from this point up the frame, except when it was being raised,
was resting upon the two cross-beams A hanging in the four stirrups,
of which there were two sets, so that while the frame was hanging
in one the other could be transferred to the seam above. There was,
therefore, no delay, for as each course was riveted up and another
bolted in place ready for riveting, but a few moments were required
to hook on the snatch-blocks, raise the frame, transfer the cross-

beams A to the next set of stirrups and drop the frame on to them.
The sheet being riveted one-quarter round on the opposite side the

cross-bars B were swung so that the cages covered the other two

quarters, and the riveting was completed.
In this way, this travelling staging, carrying eleven- men went to

the top with no trouble whatever, the operations following each other
in rapid succession, and within twenty-seven working days from the

driving of the first rivet at the bottom the last rivet was driven at

the top, including the hanging of three sets of guys and painting the

chimney inside and out. A cast-iron capping having been put in

place, a permanent iron ladder was hung from top to bottom. The
cages were then lowered to the ground and the frame taken apart
and dropped, two pieces of timber being laid across the top, from an

eye-bolt in which were hung blocks and falls for the purpose of rais-

ing a platform which carried the masons and material for putting in

an eight-inch lining, which was done in about twenty days. The
blocks were then lowered and the cross-timbers dropped, and a com-

pleted chimney stood as a testimonial of the quickest time on record
for such a job. The total weight of the chimney, including the base,

ring, and cap is 100,105 pounds. The cost for the labor, including

punching and rolling the sheets and straps, and all labor incidental
to the erection, did not exceed two and one-tenth cents per pound.

TTTIIIS manual 1
appears as one in a series of hand-books adapted to

J I * the uses of intelligent students of the formative arts, and edited

by Mr. Sparkes, the principal of the National Art Training
School of South Kensington. This, perhaps, is the nearest English
equivalent for the patronage of the French Ministry of Fine Arts,
under which the original series was brought out by the well-known

art-publisher, A. Quantin. Otherwise the title, with the memories
of

ponderously scientific German works that it awakens, might
frighten the " curious spirits

"
for whom the hook is primarily

intended, next to classes in schools of art and other institutions of an
advanced grade. M. Collignon's position as professor of classical

archaeology and art at the Facul/e des Lellres (Sorbonne) of Paris is

a guarantee of its scientific character. The subject-matter is dis-

posed somewhat on the lines of Otfried Mueller's system. The origin
of Greek art, architecture, sculpture, terra-cotla figurines, painted
vases, coins and engraved gems, bronzes and jewelry are treated of

in seven "
books," which are subdivided so as to take proper account

of local schools and technical categories, as well as of the chronologi-
cal development. The author admits that he lias conformed in this

arrangement to the principle of expediency, like the director of a

museum, who disposes its treasures to best advantage in halls of

given number and position, different in size and form. His illustra-

tions bitray a similar compromise. Without neglecting the most
famous antiques, he has endeavored to avoid the uniformity of selec-

tion that makes most modern hand-books of ancient art so uninterest-

ing to the initiated. The cuts are from original drawings, and as

large and plentiful as was possible. Thus the general impression
the author aimed at is secured, even to those who only turn the leaves.

There is a certain relief, now and then, in seeing specimens of infe-

rior excellence alternating with the acknowledged chefs-d'oeuvre.

But the majority of the less noted antiques from which much of the

illustration is drawn are far from inferior. Take, for example, the

subject of Figure 139, a simply-attired girl placed between two flying

love-gods, whose figure served as the foot of a bronze mirror. No
large statue could be more finely plain. Where departure from the

beaten track is so much the rule, it is no matter for surprise if some
of the objects selected have been challenged as not being of quite
certain authenticity. Among these is the relief of Ilerakles discharg-

ing an arrow, from the collection of M. Carapanos, the discoverer of

1 " M'txim". <'oniynon t

'" a Manual of Greek Archeology, translated by John II.

Wright. Cassell & Co. : London, Paris, Melbourne and .New York. Ii86.
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Dodona (Fig. 36), which was recently signalled in the American
Journal of Archaeology as not a veritable early Greek sculpture. In
the text, many alterations attest the author's willingness to take back

opinions time and recent archseological discovery have not confirmed.

In treating of Phoenician influences, M. Colignon once assumed that

Dorian sculptors came particularly under the sway of the Punic
models. In the translation we read :

" Phoenicia did not possess a

style sufficiently original and distinct to impress itself upon the earli-

est Greek sculptors."
The translator very probably originated many of the minor cor-

rections noticeable throughout. Numerous additions and a few apt

suppressions improve the lists of authorities that head the several

chapters. The most commendable addition that has been made is a

capital index, the typography of which clearly distinguishes the

names of the ancient artists from their subjects, and these from the

technical terms of ancient art. It will be seen that this English edi-

tion, prepared by a professor in an American college, has indepen-
dent value. It is to be regretted that the translation is not always
accurate. It falls far short of reproducing in English idioms the

fibrous life of M. Collignon's style. To employ an archseological sim-

ile, it is not like the Roman copy in marble, which imitates an

Hellenic bronze, with due allowance for the difference in the tex-

tures of the two materials, and an admixture of national flavor, so

much as like the modern plaster-cast, opaque, neutral, and disfigured

by threads. Some painful errors of the press for which the Atlantic

Ocean is responsible, complete the likeness, by recalling the breaks

and chips you find in your casts when they are unboxed. But, like

these, they may be mended, for the manual is so splendidly suited to

purposes of instruction in all the schools where the history of art is

taught, or ought to be, that a second edition will, doubtless, soon be

called for. ALFRED EMERSON.

[ We cannot pay attention to the demands of correspondents who for-

get to give their names and addresses as guaranty of good failli.~\

HYDRAULIC LIMES.

GREENVILLE, S. C., July 23, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, Some limes (those slightly hydraulic), dark and in

powder, though not acceptable for plastering are equally good, I be-

lieve, for bricklaying.
I have never used any of the above, and have just been called on

to pass upon some. The lime in question is perfectly inert after mix-

ing with water, and a lapse of time sufficient to thoroughly slake good
fat limes.

I have reserved my judgment, and if you can advise me in your
issue to be of Saturday, the 31st of this month, it will be very accept-
able and appreciated.
The lime in question is almost all powder, with lumps varying from

three inches large diameter, to sizes about as large as a hazle-nut.

1 would like to know how soon mortar made from same should bear

the heavy pressure of one's finger without indentation, provided it is

exposed in a thoroughly dry place and to a hot sun.

Yours respectfully, A SUBSCRIBER.

[IF you are right in calling the lime in question an hydraulic lime, do not
be too im
nature of

inganhou , . . . .

and may take several liours. It is to be remembered tliat hydraulic
limes will set most satisfactorily if the work is kept rather moist; exposure
to great heat will evaporate too quickly the water needed to complete the
chemical change. If instead of being hydraulic, you have got hold of a
"
poor" lime it will be well not to use it if you can get a better brand.

EDS. AMERICAN ARCHITECT.]

THE EFFLORESCENCE ON BRICKWORK.
NEW YOBK, July 20, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, A correspondent in your last issue inquires for some
material that will prevent the efflorescence on brickwork, and having
employed with perfect success an English preparation called " Dures-

co," I can recommend him to use it. If color is no objection, the brick-

red shade gives the handsomest finish, as it renders common or hard
brick non-porous, prevents salts appearing, and does not scale or

come off. Where fine pressed-brick are employed, and it is not de-

sirable to change the color, three coats of transparent or liquid Du-
resco will effect the object your correspondent is anxious to obtain.

Yours truly, HOWARD FLEMING.

CORRECTIONS.
NEW YOBK, July 23, 18S6.

To THK EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Your issue of July 10, referring to the Kansas City

Exchange competition, names Watson Tuckerman of New York as

third in the order of merit among the selected five. Please kindly
correct the name in your next issue. The firm intended to be so

designated is Weston & Tuckerman. We have the honor to be, dear
s, Your obliged servants, WESTON & TUCKERMAN.

NEW YOKK, July 24, 1886.

To THK EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, The statement in the Record and Guide that any
plans for the Freundshaft Club-House have been accepted, or even
submitted by us, is entirely erronous. Yours respectfully,

DE LEMOS & CORDES.

THE 85,000-HOUSES.
WE have just received a note from Mr. Burdett, winner of one

of the prizes in the $5,000-house competition, and author of the

design marked "
Norman/lie," which says :

" I do not know whether
or not it will be of interest to any one to know that the house is

now being built, in a very thorough manner, at a cost of $5,-
500. This sum covers some increase in size over the design sub-

mitted, also fireplaces, hardwood floors, concreted cellar, plumbing
and grading."

THE ERUPTION or ETNA. The following extract is from a private
letter from the engineer in charge of the Palermo-Corleone Railway,
published in the London Times :

CATANIA, May 24.

You have probably heard of the eruption of Etna which is going on.
I left Palermo Saturday and came here to see it. We left here about
three o'clock (six of us, English) Saturday afternoon and drove to

Nicolosi, which we reached about five o'clock, and got mules and went
up to the scene. There were crowds of people going there, but we
took a different road and went up much higher than the general crowd.
We had a guide with us, and after about three hours' climbing we got
to within a couple of miles of the crater itself. It is at the side of
Ktna, you know, not near the top, that this eruption has broken out,
and we got on to a bit of high ground overlooking the whole scene. It
was still daylight when we got up there, so that we saw the whole thing
by daylight. We then settled ourselves down to dinner which we had
brought witli us from Catania, and of course it was soon dark, and here
we were comfortably "feeding" before the most glorious and inde-
scribable sight I ever saw in my life. It is perfectly impossible to de-
scribe it, as no one can have any conception as to what it is like until

they see it, and also until they see it from where we did, which was on
high ground overlooking nearly the whole of it. At the top is this
enormous crater throwing out flames and throwing up stones some hun-
dreds of yards, with a continued roar like any number of battles going
on, and just below is another mouth from which the lava comes, trav-

elling at an tremendous pace. It divides into several streams and fol-

lows the valleys. Now imagine from where we were that night, with
our backs to Catania, what we saw. On our right, this enormous flame
going hundreds of feet into the air, making the whole sky bright red,
and all down past us from our right and extending down miles to the
left, streams of red-hot lava moving downwards in a mass for miles and
looking like an enormous sea of red-hot coke. The width across the
lava where we were was, perhaps, three or four miles, and it started
about two miles above us and flowed some four miles or so below us, so

you must imagine a sea of angry, red-hot lava five or six miles long,
and three or four wide, and about forty or fifty deep, but all of it bright
red. You can judge whether it was a sight worth seeing. I would
not have missed it for worlds. The lava is not liquid, as most people
suppose, but consists of many millions of large and small blocks of

rocky-looking stuff rolling onwards. We saw one huge rock of old lava
standing in the middle of the stream of lava, which was divided by it

and ran around it
;
the rock was about the size of (say) Quidenham

Church, and this rock suddenly split into two parts; the smaller half
crumbled up, and the other half was carried bodily down witli the
stream slowly and steadily. We watched it until we left, and it moved
about three-quarters of a mile in about three-quarters of an hour. We
waited there until nearly midnight, as we could not venture down until
the moon got up, and then we reluctantly left this magnificent sight,
which, as I tell you, no description can give you any idea of. As we
went up we had all 'gone into a little house to see it, and walk round
it, and thought it was unpleasantly close to the lava. Well, as we came
down this house was in flames and caught by the stream. In many
places we had to take different paths, so quickly had the lava spread
as it came down; and from below it is awful (quite close to it), to see
this mass thirty or forty feet high coming slowly towards us. I brought
a piece of red-hot lava down with me which tlie guide got hold of for

me, as I could not get it myself; it was so fearfully hot I could not go
close enough. We put wire around it and I carried it down on the end
of my stick. In fact we each brought a bit down, and also some ashes
or cinders, which rained down on us whenever the wind was our way.We got back to Catania at about 4:15 A. M. We were up near the cra-
ter nearly four liours. We saw other people go up to see the lower end
of the lava, stay there a few minutes, and go down again; but the way
to do is to go right high up, arriving by daylight, and then stay there
to see it by night, and watch the changes going on : it was glorious.



56 The American Architect and Building News. [VOL. XX. No. 553.

THE ARTIST POPULATION OF PARIS. Paris contains 42,646 persons
who call themselves artists, including painters, sculptors, designers, en

gravers, wood-cutters, painters on porcelain, actors, singers, musicians,

and public performers of all sorts. A little over 20,000 of this number
are women. N. Y. Evening Post.

GROWTH OF THK SUBURBS OF PARIS. The movement of the Paris

population from within the walls to the suburban communes is shown

by the returns of the suburban census, which complete the results for

the whole of the Department of the Seine. While with a total of 2,250,-

000 in Paris proper, the increase was only about 16,000 in five years, the

numbers in the suburbs rose from 522,609 to 607,712, an augmentation
of 85,103. American Register.

HAVE THE MARTIALISTS DISCOVERED THE VIRTUE OF TREE-PLANT-
ING. "If we are to accept the theory just broached by a French as-

tronomer, M. Maurice Lespiault, on the subject of the novel and unac-

countable appearances discovered by Signer Schiaparelli on the surface

of the planet Mars, they read a lesson to ourselves," says the St. James'
Gazette.

" The discoverer took them for canals
;
but M. Lespiault re-

fuses to believe in canals a thousand miles long and fifty broad in Mars
or any other planet. The mathematical regularity of the outlines for-

bids us regarding them as natural phenomena, however, and his conjec-
ture is that they are vast strips of forest created to remedy the incon-

veniences to which the people of the planet found themselves exposed
after having denuded the surface of their globe of the provision made
by nature for their defense against the fury of the elements, as we are

on the high road to doing ourselves."

THE DANGERS OF GRANOLITHIC PAVEMEN-T. About 1 o'clock A. M.

recently the attention of Detective Taylor, who was doing duty on
Main street, was attracted by cries of "Help! Help! Help!" which
seemed to proceed from a point at the corner of Main and Wall streets.

Rushing to the spot he found that a young man and young lady, who
had been standing there, engaged in conversation, for about two hours

(he had previously noticed them several times), had recklessly, or

thoughtlessly, or ignorantly chosen one of the fresh slabs of the new
granolithic pavement which is being placed around the bank building,
as a place for their confab. Now, as almost everybody knows, for

almost everybody has stood and watched the process, this pavement is

composed of a substance that hardens quickly, and the longer it re-

mains the more solid it becomes. Well, these people were in a dread-
ful plight. They were fastened down tightly, they could n't move their

feet. Mr. Taylor, comprehending the situation at once, ran to a cellar

near by, procured a pick, and after a half-hour's hard work managed to

release the couple
1

,
but their shoes were ruined. However, they were

exceedingly grateful and promised Mr. Taylor their pictures as a reward
of merit. The above is the story which Mr. Taylor relates. Bridge-
port, Conn., Farmer.

THE ATTRACTIVENESS OF M. EIFFEL'S PROPOSED TOWER. The
iron tower which is to form the chief attraction of the Paris Exhibi-
tion of 1889 is already beginning to fill the Parisian mind with appre-
hension

;
and a savant explains in the Monlteur the curious phenomena

which will be produced by this immense mass of iron rising to a height
of 300 metres, lie says that the enormous blocks of iron running north
and south will become polarized, and that this polarization will soon
invade the whole column. Then who knows whether the four lifts with
their continual friction will not increase the magnetic influence a hun-
dred fold? In this case all articles for a mile around will be attracted
to the tower, and will adhere to it as a needle does to a magnet. If the

troops quartered in the Kcole Militaire, hard by, be called out to drill,
it will be all in vain for the commanding officer to shout " En avant"
if they are paraded with the column behind them

; they will irresista-

bly be drawn to the rear, with the exception of the drummer, who does
not carry a rifle. All the houses in Paris will suffer from a St. Vitus's
dance and, gradually attracted toward the Champ de Mars, will finally
find themselves stuck to the tower. As for locomotives entering Paris,
it will be found impossible to stop them at the various termini

; they
will rush through Paris and dash themselves to pieces against the cen-
tre of attraction. These and other evils, we are told, will follow the
erection of the great Eiffel tower; but then the Moniteur is opposed to

the anniversary of the capture of the Bastile being observed, and may
have exaggerated the consequences. <S(. James' Gazette.

BUYING HOUSES "ON EAST TERMS." "If these easy-terms houses
were just what they look to be," said the retired builder, "the deal
would be perfectly square. But that is the costly rub. For instance,
you want to buy a house for $3,000, and you pay $500 down and move
in. Then you begin to pay off the balance at the rate of $20 a month.
That's easy, isn't it ? just take your pencil and figure it up. Twenty
dollars a month is 240 a year. Interest at 5 per cent is one hundred
and twenty-five ;

taxes and water-rent, sixty more, and the total is four
hundred and twenty."

"
Thirty-six dollars a month t

" "
Pretty nearly.

But that is n't all. There's the repairs, my boy. You 're lucky if you
don't have to put on a new roof the second year; your pavement is

sure to need repaying; the plumber will call on you about six times a

year and, in short, you will soon find another hundred a year tacked on
to your easy terms. Now what do you naturally do ?

" "I naturally kick,"
I replied with considerable energy.

" 'T wen't do you any good," said my
friend. "You've signed an iron-clad contract. You must pay or go.""
Exactly," responded the ex-builder, with a genial grin,

" that 'a just
what 50 per cent of the victims do. They do what they should have
done first figure it up and it scares them. They look forward to
twelve years of this sort of tiling and they see that they have the hot
end of the poker ;

then they drop it."
" Do you mean to say," I in-

quired, severely,
" that none of the money is returned ?

" "
Well," said

my friend, meditatively,
"
there was a rumor once that a contractor did

return about a third of the purchase money to a certain man, but as I

never could find either the man or the contractor, I guess it was a ghost
sfory." Philadelphia Call.

PROTECTING THE ANCIENT BUILDINGS OF PARIS. The Socie'te' des
Amis des Monuments Parisiens, a body similar to the Society for Pro-

tecting Ancient Buildings, has taken up arms in defence of the histori-

cal and architectural relics which are menaced by the railroad, which
is already called Le Me'tropolitan. Exchange.

CONCRETE FLOORS, These are sometimes formed on a centring of

pieces of fir of proper scantlings resting on a trestle or on the lower
flanges of the girders. Across these transverse pieces are laid, and
boarded with boards of, say, 1 inch thick and close jointed. The con-
crete is laid in bays ;

each is finished in one operation, so as to form a
slab. The ingredients may be as follows : 1 part cement to 4 parts of
breeze or other porous substance, iron slag, hard bricks, well-burnt clay,
which have to pass through a }-inch mesh. If fine stuff is required,
clean smith's ashes may be used, as being better than sand, the fine stuff
not exceeding one-third of the whole. Portland cement if fine ground,
capable of passing through a sieve of 2,500 meshes per square inch
should be used, and the following test is given : When made up wet and
filled into a glass bottle, and struck level with the top, it must not in

setting crack the bottle or rise out of it, or become loose by shrinking.
When filled into moulds, and after being seven days in water, it must
have an ultimate strength under tensile stress, slowly applied, of 250
pounds per square inch of section. The mixing is to be performed by
turning the ingredients over twice dry, then shovelled to a third heap,
at the same time adding from the rose of a hose water enough to make
ingredients cling together. The broken material and breeze should be
damped before mixing. The concrete, after being laid, is slightly
rammed with wooden beaters, and the surface should be kept damp by
water fourteen days after laying. The soffits should be well wetted,
and a setting coat of fine stuff given. These are the instructions given
in a specification for concrete floors, and may be usefully followed.
Slabs of concrete 6 inches thick have been found to break from 1 cwt.
to 2i cwt. per foot super., the size of the slab being about 14 feet by
13 feet in the former case and 14 feet by 7 feet in the last. Experi-
ments have not been sufficiently numerous or conducted with enough
exactness to insure any reliable rule, the slabs crack suddenly, and
there is little warning after the ultimate resistance has been reached.

Building News.

ALL the industrial features are favorable. Although harping somewhat
upon the same thing, it may be mentioned that the enormous demand for
railway material and appliances of all kinds continues to be the most en-
couraging and significant factor in the entire situation. The fact has
become more apparent that if railroad buyers carry out their programmes
they will be obliged to buy foreign material quite liberally ;

in fact, brokers
for foreign makers announce that they are about closing'contracts for sev-
eral large lots, for delivery in the Southwest, not on account of prices, but
on account of the inability of American rail-makers to deliver rails at those
points as soon as wanted. The probable volume of business of this kind
is only guess-work. The production of the rail-mills this year will not be
under 1,500,000 tons, and rail-sellers say they expect the bulk of the rail
business will be done during the next two months. This is only one favor-
able feature. The other is the increase in inquiry during the past week for
locomotives and rolling-stock of all kinds from palace-cars down to coal-
cars A gre.it deal of stock is worn out and is being replaced. The car-
builders throughout New York, Pennsylvania and the West have booked a
large amount of business within six days, and are now negotiating for
large contracts. There is also a good deal of activity at the ship-yards and
the lake boat-yards. In fact there seems to be a general movement to in-
crease the water-carrying capacity for heavy freight. A large amount of
coastwise tonnage has been lost within a year, and owners have withheld
the placing of contracts for its renewal, until more than doubly assured that
their capacity would be profitably employed when finished. The iron trade
is on the eve of a general moderate improvement. The coal trade has been
strengthened by the action of the coal-trade managers of New York, in ad-
vancing prices. The demand will be heavy throughout the fall and earlywinter for both hard and soft coal. Consumers everywhere have been
waiting to see how things will go, and, now that they see, they are going in
to market and negotiating for supplies. The lumber"trade may Be similarly
disposed of. The jobbing trade all along the Atlantic coast have been
purchasing only to fill orders received. Several large dealers have placed
contracts during the past week for lumber supplies to be delivered along
during the fall. Prices are firm throughout the trade. The number of per-
mits, taken out in the larger cities throughout the country show no general
falling off, but here and there fewer permits have been taken out. The
general influences at work are of a favorable character. Architects are
more busily engaged, and builders, especially in the Western States, are
pushing forward contract work with all possible energy. In some near-by
Eastern towns there is an appearance of dulness. Most of the work "iven
out in the early spring is completed. Material of all kinds is firm. Bricks
are still scarce at two or three points. Laths and shingles are coming for-
ward liberally. The planing-mill interests all over the country are crowded
with business, and the saw-mills are as full of work as they'have been at
any time for two months. A good many saw-mills are being erected in
the Virginias and in two or three other Southern States. The crop report
xmtinues favorable. The possible supply of wheat shows a slight increase.
Bearish influences creep out once in a while, but are short-lived The
cereal supply for export will be fully up to former seasons, and bv some
authorities is placed at as much as 50,000,000 bushels more. The aggregateof sales each week during the summer has shown an improvement over
corresponding weeks last year, and this favorable condition of trade is

ikely to continue without any upward tendency in prices, and also with-
out any undue effort to increase production in consequence. Mauufactur-
ug interests are guarding this point carefully. There is a steady increase
n capacity in all branches of trade, but it is not a wild one. The minim*
ndustry throughout the country is in a highly satisfactory condition, a fact
corroborated bv the statements of leading manufacturers of minino- ma-
;hinery both East and West. Since July 1 several good-sized contracts
'or machinery have been given out, and several large machinery manufact-
urers write that their inquiries point to an unusual heavy pressure for ma-
-liinery of all kinds from the finest to the heaviest.
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PEOPLE
who have not visited Washington are most familiar

with the east front of the Capitol, because this is the view
most often selected by photographers, and in certain ways

exhibits a more complete design than that to be found on the
western front. It has generally been understood that the
western front was not quite finished, but what more was to be
done to it seemed less clear, and the long flights of steps and
somewhat abrupt earth terraces have remained for years as
a rather unsatisfactory introduction to the great building
above. About three years ago, however, a plan for finishing
this front was arranged, and after the usual manoeuvring
adopted, and according to the habitual governmental practice an

appropriation was secured for beginning the work on the lines

indicated. As the changes were to be accomplished less by
alterations or additions to the structure of the Capitol itself

than by subsidiary improvements wrought in the grounds
beyond the wall of the Capitol, it was not unreasonable that
the design and its execution should be placed in the hands of a

landscape architect, the one selected being Mr. F. L. Olm-
sted. The scheme adopted by this gentleman was, roughly
speaking, to surround the Capitol on the north, west and
south by a marble terrace wall in two levels, which should at
once serve as retaining-walls, and so give some actual added

security to the foundations of the Capitol, and likewise should,
from certain points of view, have the semblance of a needed
sub-basement on those sides of the building, and so enhance the
architectural effect of the building as seen from Pennsylvania
and Maryland Avenues ; the architectural effect being height-
ened by the broad flights of steps, parapets, balustrades, and so

on, introduced for that purpose only. But the plan provided
for the actual enlargement of the building, by including below
the terrace walks, and between the terrace wall and the base-
ment rooms of the Capitol, some ninety compartments or rooms
which could be used for one purpose or another, if for nothing
more than for the storage of documents, coal and supplies, and
for workshops of one kind or another, the removal of which
thither from the main building would make rooms in it avail-
able for administrative purposes, to the great advantage of
members of Congress and their underlings, who are now
cramped for space. For nearly three years the work has gone
OB, and the terraces on the north are finished and work on
other portions has begun ; so that members of Congress and
others can now form an idea of what the final effect is to be.

EACH
year an appropriation for the fiscal year has been ob-

tained for the work with more or less
difficulty, until this

year the difficulty has become a serious one and has re-
sulted in the loss, if we understand the language of the Con-

gressional Record, of the reapproririation of the unexpended bal-
ance of last year's appropriation. The trouble is this : it seems
that members of the Committee on Appropriation and others
understood that the new works would afford ample space for

new committee-rooms of which there is much need, and their
votes were given on this understanding. The plans showed

j

many rooms ; they knew the work was above the present level of
I the ground, and not being accustomed to the interpretation of

drawings they may be excused for supposing that these rooms
would have windows. When the northern terrace showed a
solid marble wall they naturally asked where were the win-
dows, and were told more or less

authoritatively that windows
exposed to northern light would be of no great use, but that
when work was begun on the sides where sunlight could be of
avail there windows would be found. But enough work has
been done on these more favorable exposures to assure the
anxious seekers for airy and well-lighted committee-rooms that
the new works are intended to embrace none such, and that if

committee-rooms there are to be they are to be furnished mainly
with forced ventilation and artificial light, aided by such day-
light as may come through dead-lights in the terrace walk
above : although there are some few rooms which will receive
indirect air and light by opening onto a small area, which is to
be enclosed and treated as a winter -garden. Naturally the
self-deceived or misled Congressmen wish to call a halt and
stop the supplies till they can compel Mr. Olmsted to cut win-
dows in his terrace walls, and give them the outer air arid light
they crave ; and they scoff at all arguments based on the archi-
tectural fitness of things, and take the opportunity to cast many
slurs on the architectural profession. Mr. Olmsted and his back-
ers defend the work by showing that neither the plan nor the
perspective drawing of the improvements, which for a long time
before its adoption hung on the walls of the Capitol, showed
any windows whatever. And they plead that to cut windows
in the terrace wall would be to weaken or wholly nullify the
chief object had in view in the preparation of the design, that
is the providing for the Capitol an apparently supporting base
of adequate proportion and massiveness. They lay stress, too,
on the fact that the removal of the contents and occupants
from the old rooms to the new will make possible such redis-
tribution of space that committee-rooms can be found in the old

building itself.
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WERE
it not for the present removal of the Congressional

Library and its dependencies to the new building, and
the probable though much more remote transference of

the courts and law library to a similar building, which will put
at the disposal of the Houses of Congress a very large space,
which they can absorb for their own needs, we should side un-
hesitatingly with those who demand light and air. In the halls
of Congress members have now' to suffer the evils of imper-
fect light and ventilation, and it seems most unwise, when
carrying out what is practically an enlargement of the building
itself, to repeat the original error of excluding natural lightand air, and renew evils needlessly, which in the older structure
it has taken much ingenuity, time, and money to even partially
cure. In the first place, even if the new terraces were actu-

ally and avowedly a basement for the Capitol, we believe that
it would be practicable to introduce windows enough to satisfy
the demand of the objectors without in any way weakening
the effect it is desired to achieve. We believe that under the
present conditions the result would be still more practicable,
since the terrace must, to a considerable extent, count as a sep-
arate structure, except from some few points of view, and that
it could be treated as such without doing violence to its char-
acter of retaining-wall to the building above. No scale is at-
tached to the drawings before us, but the wall of the terrace
seems to be at least forty feet in front of the walls of the Cap-
itol, and to be from twenty to thirty feet high, and these dimen-
sions seem to indicate that, except in orthographic projection
on a drawing-board, the windows demanded might be safely
introduced either in Mr. Olmsted's design or in some other
equally well suited to the situation. It is not surprising that
a landscape architect, whose instincts and predilections are
above all things aesthetic, and in whose professional life the

severely practical is never dissociated from the beautiful should
feel that merely utilitarian needs must yield before considerations
of artistic propriety. It seems to us as if he must begin to con-
ceive of his results at the point at which the architect leaves
off; that is, that he pictures to himself the result he wishes to
achieve and compels the practical conditions to fit themselves
to his intention ; while the architect begins with the practical
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requirements and does not lose sight of them in working out as

aesthetic an embodiment as circumstance will admit. In the

present case we do not imagine that such an artist as Mr. Olm-
sted has deceived himself as to the result he will obtain, and

we believe that the terraces will form a satisfactory and digni-
fied base to the Capitol. Still, as a structure enclosing above

the level of the ground some ninety rooms, used more or less

as work-rooms, we cannot but feel that, architecturally speak-

ing, the terraces are a sham, and that for purposes of land-

scape architecture simple retaining-walls would have been suffi-

cient. If, however, it can be conclusively shown that no open-

ings can be made without doing injury to the Capitol, let us

put up with one more sham, and beg our Congressmen, in the

name of high art, to bear as patiently these new inconvenien-

ces as the ones they already endure.

TT would seem that by this time Americans would have be-

1 come so accustomed to having American engineers accom-

plish seeming impossibilities that less opposition would be

made by the uninstructed public whenever there was question
of carrying out operations which, if successful, must unques-

tionably be of great benefit to every one. But property-hold-
ers are apt to look at matters from purely selfish standpoints, and

where the failure of the operations would entail on them indi-

vidual loss, it is not unreasonable that they should decline, as

the Broadway property-holders have, to take an unequal risk

for the benefit of the general public. The Arcade Railway,
under the authorization of the law passed last May, seemed

likely to be built at last, and the Company is said to have been

successfully getting together its three million dollars of paid-up

capital and its two million dollar indemnity-bond, which the

charter of the road compelled it to provide before actual work

had been begun. Meanwhile, the property-holders on Broad

way, representing, it is said, over sixteen and a half million dol-

lars' worth of real estate, held in fee simple, have organized
themselves in opposition, and have obtained from Judge Bar-

rett an injunction against the Arcade Railway Company, which

they propose to serve on the Company in case actual operations
should ever be begun. The grounds on which the injunction is

granted include, of course, pleas that the law passed in May
last is unconstitutional, that the Company's charter has expired,
is defective, or does not cover the work which is in contempla-

tion, and various other legal objections which do not concern

us. The plea that the tunnel would interfere with existing
vaults and cellars built out under the street can probably be

met by showing that these structures have no legal right to

penetrate beyond the curb-line. The possibility of excavating
without imperilling the safety of existing buildings is a serious

question, but the experience of the London underground rail-

ways, and the testimony of competent engineers, gives assurance

of the entire practicability of the operation, and the question
turns simply on whether the Company will prove to have suffi-

cient financial strength to carry on the building of the tunnel, and

the underpinning of such structures as may need it ; but this is a

mere matter of finance, and we believe the Company would be

able to surmount this difficulty. The charge that the work would

be a serious interference to traffic, sounds as if the objectors ex-

pected that the whole length of Broadway would be opened,
from end to end at the same time, whereas the entire work

would probably be conducted from two or three headings, and

the excavated material taken down the side streets to barges,
or up the other avenues out of the city. One of the most start-

ling charges is that the entire amount of the indemnity-bond,
two million dollars, would not be enough to indemnify the city

itself for the damage done to its sewers along a single mile of

Broadway. We hope that it will not be possible to prevent the

execution of what we consider to be the most important public
work which can be carried out in New York City. We call it

so, because we feel that through it the traffic of Broadway will

be revolutionized, and so bring about the reconstruction of a

large portion of the older buildings which now line the street

on either side much more speedily than would be the case in

the natural order of things. This change, and the consequent
increase of building operations, would begin almost immediately,
as the undermining would probably affect the older and less

well built, even if lighter, buildings quite as much as the more
modern ones, and the owners, finding that new substructures

were being provided for them, would see the advantage of join-

ing hands with the Company, and making the new substructure

substantial enough to serve as the foundations of wholly new

buildings to be built forthwith.

MANY
a sympathetic ache has the observer experienced on

beholding some of our remarkable public statues, and has

devoutly wished that General Jackson, in Washington,
could slacken his rein enough to Jet his rampant rocking-horse
come down on his fore feet for just a moment, or that the Gen-
eral himself could unbend enough to give his cocked hat a final

flourish and put it on his head ; that Edward Everett in the

Boston Public Garden could for one moment cease to be a

dancing dervish, and put that uplifted hand into his pocket, or

that any of the myriad figures just starting into action would
for once follow the example of Don Pedro in the opera and

complete what they have for so many years been trying to

do. One weary master-piece has set an example which others

would do well to follow, and having tired itself, the beholder

and its support has tumbled to the ground and broken its neck.

Last week the bronze statue of Dr. Horace Wells fell from its

pedestal in Bushnell Park, at Hartford, through the decaying
of the wooden pedestal which had supported it ever since its

erection. We do not know the statue, so we do not know
whether to repine that misfortune has fallen on a work of art,

or rejoice because a special dispensation of Providence has

overtaken a work of not-art. The fact that the statue was
erected in memory of one of the claimants of the honor of hav-

ing discovered the virtues of sulphuric ether as an anaastbetic

recalls Dr. Ilolmes's advice when the matter of erecting in Bos-

ton a monument to Dr. Morton, the other claimant of the dis-

covery, was under discussion. Referring to the uncertainty
whether Dr. Morton or Dr. Wells had the better claim, he

suggested that the monument should be a stone pedestal, bear-

ing on one side the name or figure of Dr. Morton and on the

opposite side that of Dr. Wells, while on the remaining sides

of the die should appear the simple inscription
" To ether."

HE National Academy has the reputation of doing many
extraordinary and high-handed things, but, if reports are

true, it has excelled itself in the treatment of a French art-

ist of some repute, M. Bel, whose painting at last winter's ex-

hibition was most discourteously skied. M. Bel gave himself

the trouble to inquire why he had been so treated, and received

an official letter which stated that, as he had evidently only
sent his picture to the exhibition to escape the payment of the

customs dues, he could not expect to be treated with the con-

sideration shown to Americans, for whose protection the high-
art tariff is maintained. How any body of men, if this tale be

true, could have made such a reply, or how they had the au-

dacity to act so in the face of the reports that reach us each

year of the hanging of American pictures in the annual salon,

passes comprehension. The affair is as inexplicable as is the

action of Congress in declining to rescind the tariff, in spite of

petitions signed by almost every artist resident abroad, and the

protest of almost every reputable artist in this country un-

less the solution is that the National Academy itself has the

ear of Congress and is the unknown power whose arguments
are more convincing than the entreaties of American artists at

home and abroad. It is impossible that Congressmen should

not understand how important to the progress of art in Ameri-
ca and the advancement of our artists is the continuance of the

present generous behavior of foreign governments to our art-

students abroad, particularly in the case of the Ecole des Beaux-
Arts at Paris. The situation is already strained, and it would
not be surprising if this contretemps should prove the last

straw.

T A REVUE INDUSTRIELLE gives a recipe for a solder

to be used at a low temperature which some of our readers

may find useful. In a solution of sulphate of copper in water

a plate of zinc is hung, which precipitates the copper in the

form of a fine black powder. The powder is collected, washed,
dried, and rubbed with concentrated sulphuric acid in a porce-
lain or iron mortar. Seventy parts of mercury are then added,
without stopping the stirring of the mixture, and the rubbing is

continued until the mercury is all absorbed by the copper. The

amalgam is then thoroughly washed with warm water, to re-

move the acid, and allowed to cool. At the end of ten or twelve

hours it is hard enough to scratch tin. When wanted for use,

a piece of the amalgam is heated until it softens to the consis-

tency of wax. It is then only necessary to spread it over the sur-

faces to be joined, and allow it to cool. It adheres with great

tenacity.
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PORTUGUESE ARCHITECTURE. I.

LISBON.

FOR
some reason, Portugal seems

to be but little visited by artists

and even less yet by architects.

It is difficult to say just why this is
;

for the country is quite easy of

access, either by sea, if one does not

object to a two or three days' voy-

age from England, or by rail, when

one is at the same time making the

circuit of Spain ;
and Portugal really

offers many attractions to one who is

interested in art of any kind, as well

as to the simple tourist who travels

only for the sake of new sensations

and pleasant experiences. And with

a climate which is a perpetual

springtime all the year round, a sit-

uation hardly second to that of any-

city in the world, beautiful drives

in every direction, good hotels and

abundant opportunity for enjoyment,
it is not surprising that those who do

visit Lisbon are charmed with it and

wonder why so few Americans ever

wander in that direction. But Lis-

bon must be seen to be appreciated.
As with a great many cities, a mere

description can give very little idea

of its beauties ; possibly for the rea-

son that there are not so very many
things to describe, as Lisbon is poor
in monuments. One can enjoy to

the full the beauties of the wide

Tagus, not crowded with the ships

of many nations, as the guide-book

announces, but simply dotted here

and there with sailing and steam

craft in a manner which tells of

plenty of anchorage-room and a com-

merce not too busy for quiet enjoy-

ment; and there are streets alive

with busy trade : the Rua Aurea, lined with tempting goldsmiths'

shops; an imposing square down by the water's edge, the Praca do

Comercio; and there are pretty promenades and parks along the

tops of some of the many steep hills about which Lisbon is built
;

but the architectural attractions certainly do not appear with any

prominence on first acquaintance. Since 1755, the year when the

city was so completely destroyed by the terrible earthquake, there

have been few great architects in Portugal, and fewer yet of great

buildings. A century and a half ago Lisbon must have been exceed-

ino-ly rich in its architecture, however, for the few examples which

the earthquake spared are by themselves of sufficient value to make

a visit to the city well worth the trouble.

Down in the heart of the city, where the earthquake shocks have

been most disastrous in their action, is the cathedral : a large, forlorn-

looking structure externally, with two square towers on the facade,

considerably the worse for Nature's rough handling, and an interior

more notable for tinsel and gaudy over-decoration than for its archi-

tecture. Indeed, the cathedral as it now exists is interesting princi-

pally for its plan. In considering this building it may be of value to

know that it was undoubtedly begun under English influences, as the

first bishop was from Salisbury. The cathedral was built in 1147,

and suffered repeatedly from earthquakes, losing nearly

all of its parts except the towers and portions of the

apsis, and being renewed at so many different periods

. that its original Gothic character has been quite oblit-

erated by weak late Renaissance work, though the same

;eneral disposition of plan has always been preserved.

Jf all the churches throughout Portugal this is the one

whose plan most nearly approaches the perfected Gothic

type such as was understood in France. Indeed, there

is no other example of any importance which possesses
a fully developed circular apsis with radiating chapels.

Lisbon extends along the right bank of the Tagus for

a distance of about seven miles. The most western por-

tion of the city is known as the suburb of Belem, anc

possesses some work which is worthy of careful study as being noi

only the best in Lisbon but also the most characteristic architectura

effort the country has ever put forth. In the fifteenth century i

modest and very ancient oratory existed at Belem. When Vasco

de Gama was about to depart for the voyage of discovery which ren

dered his name so famous, he came hither to invoke the aid of ths

Virgin, and the Infante Don Manoel, who was to accompany him on

his perilous journey, made a vow that, should the enterprise mee

with the success expected, he would construct, on the site of the

chapel, a church which should exceed all others in magnificence

Two years later, in accomplishment of the vow, the present churcl

of Belem was begun. A convent was built at the same time and oc

cupied by Hieronymitc monks of the order of St. Jerome.

The design is wholly Portuguese in all its details, and there is no

evidence, internal or external, to show that foreign influence had to

do with it in anyway. In this respect it is almost unique of its kind,

as the greater portion of the Portuguese edifices, secular as well as

religious, have been planned by foreigners, or so modified by direct

foreign associations as to represent only imperfectly the true archi-

tectural tendencies of the nation. Never before or since have the

Portuguese had as genuine an inspiration as is evinced here. It

would be very interesting, if it were possible, to trace out the ante-

edents of this design, and see how it was derived from the eontem-

ioraneous architecture of other peoples; but documents are lacking

altogether, and the eighteen earthquakes which have at different

imes visited Lisbon have quite destroyed all trace of any local edi-

ices which could have prepared the way for a design as rich and
abundant in ideas as this. The general scheme might be designated
as thirteenth-century Gothic, though in no other country was the

Gothic ever treated in such a florid, fantastic manner. The details

jf carving and ornamentation are strongly Renaissance ;
and in the

way the finials and flowered cornices are arranged, and in the dispo-
ition of fine, fret-like ornament, contrasted with broad, plain wall-

urfaces, as well as in the effective use of high lights and strong
ihadows the almost plastic feeling of the design there is evi-

lence that the Moors left their influence in Portugal quite as strongly
as in Spain. To say a design is Gothic in general scheme, Renais-

ance in detail, and Moorish in sentiment, might imply almost an im-

jossibility, and yet that is exactly the impression the Belem church

eaves on one's mind, though with this important modification : that

Jothic, Renaissance and Moorish do not exist as such, but become

as it were suggestive points of a design which is as thoroughly and

consistently Portuguese as the Sainte Chapelle of Paris is French, or

jriotto's Campanile Italian.

The church is built entirely of a beautiful, cream-colored sand-

stone, varying slightly in tone, with just enough reddish glow to give
t a warm lustre

;
and under the vivid intensity of the southern sun

;he imaginative, finely-wrought design sparkles like the frost palaces
of a window-pane, if one may compare the warm and the cold. The
exterior is simple in the disposition of the masses, presenting a lat-

eral facade towards the street, broken only by the slightly projected
jase of the unfinished western tower, and by the square and perfectly

cilain transept. There are no buttresses of any size, and the sky-
ine is formed by the serrated cresting of the cornice, the roof being
so nearly flat that it does not appear with the facade, a feature com-

mon to nearly all Portuguese work. The richness is concentrated

about the lateral portal shown by the sketch, a design which, while

not lacking in faults, has a general effect according well with the

character of the design, and possesses considerable dignity of com-

position, from a Portuguese standpoint, at least. Nearly all of the

:letails of this portal are good. The statuettes, the arabesques, the

heavily panelled doors, the delicate canopies, the curiously tortured

shafts," the sturdy figure of the old navigator keeping watch in the

centre, and the graceful statue of the Virgin rising on the topmost
wave of foam-like carving, are individually so pleasing and full of

spirit that one can easily pardon a great deal of the collective lack

of repose.
The interior arrangement is indicated by the plan. By compari-

son with other Portuguese work, it would seem more than likely that

the apsis was originally square in termination, with a lar<:e window

behind the altar. The existing apsis is a late Renaissance altera-

tion. The dimensions of the church are eighty-two metres from the

front portal to the steps of the choir, thirty-four metres in width at

the nave, and sixty-four metres across the transepts. The clear

height of the nave is about thirty-five metres. The church is covered

by a triple line of vaulting, of construction so daring that such a pro-

ject on paper would hardly seem practicable. Indeed, as it was, the

vault fell in after being first built, and history tells us that the plans

of the architect inspired so little confidence that no workmen could

be induced to undertake the task of rebuilding. The vault was finally

completed by criminals condemned to death, who were offered a free

pardon if they escaped alive. The work proved successful the second

time, and held so well that, although the church was violently shaken

by the great earthquake, not a stone was dislodged. It is doubtful if

the French, good constructors as they were, ever built a vault which

would stand so violent a test as that. The sketch diagram can give

some idea of the approximate arrangement of the vault, which is not

unlike the fan vaults of Henry the Seventh's chapel at Westminster,

except that here the fans are not cotangent, and they make complete

circuits about slender pillars, whereas in the English chapel the vault

has all the benefit of the resistance of a firm, continuous wall. The

supporting piers are twenty-five metres high to the spring of the vault,

and about one metre and a half in diameter.

The cloisters immediately adjoin
the church to the north, and are

in the same style, but with details more pronouncedly Renaissance in

character, which would seem to indicate that they were built later

than 1500, the year the church was begun. The second-story clois-

ters are incomplete, lacking the slender, twisted columns, and curious,

cusped archings which make the lower portion so interesting ;
but

restorations are now in progress, and as it is simply a question of re-

peating details which already exist, the cloisters will eventually pos-

sess alTthe picturesque interest of the original design. The monastic

orders were suppressed in Portugal about 1830, and the buildings of

the Belem monastery were converted into a coxa JIM, or orphan
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asylum, which is a model of arrangement in its way, the sanitary appli-
ances being especially complete, a condition which somehow one sel-

dom expects to find realized in southern countries. In the vestibule,

and in the old refectory, the walls are still covered with fine old

glazed tiles, which would make the treasure of some museum. They
are for the most

part in blue, not

unlike Delft ware,
and are painted
with Biblical
scenes. A few of

the m o n a s tery

buildings are not

without interest.

One Ions; facude

adjoining tin

church toward
the west has been

lately restored in

fairly good man
ner, though th
construction was
carried on so bad

ly that a shor

time since one o

the new toweri

tumbled down to

its base. The sin

gle-arched portal
shown on
sheet of sketches

is a portion of this

wing of the mon
as tery.

But this is noi

all the architectu

ral richness whicl

the Belem suburb

possesses. Abou

three-quarters o:

Viulting of the Belem Church, Lisbon. a m ; le to the west
of the church, on a bit of sandy beach stretching out into the Tagus, is

an interesting piece of Gothic military architecture, the purest speci-
men of the style in the country, and so quiet and simple by compari-
son with the convent church that one is strongly inclined to ascribe to

it a foreign origin. It is built right out over the water, and forms nom-

inally a part of the military defenses of Lisbon, though it is not actu-

ally used as such, and, despite its fierce embattlements and deep em
brasures, it would be but a slight protection against modern artillery.
Towards the land it presents a square tower, thirty metres high,
flanked on the right by a heavy portcullis and gateway, and on the
left by low fortifications. The elevation shown on the sheet of
sketches is a measured drawing of this front. Towards the rear a
wide terrasse extends far out over the water, guarded at the angles
by heavy turrets, and with a large, open well in the centre, giving
light to a spacious crypt extended under the whole platform. The
tower and the adjacent parapets are crowned with high battlements,

bearing shields carved with the cross of Malta. The tower is built

of the same beautiful stone as was used for the monastery church,
but the action of the salt air has given it more tone and deeper streaks
of red, so that it forms a striking picture, whether seen from far down
the river or from across the long stretch of deserted sands. The
Portuguese assert it to be one of the best pieces of architecture in the

country. The only drawback to such an assertion is that it is less

distinctively national in character than the church, though to a stran-

ger that might not be altogether an objection.
It is of interest to note how little influence Spain seems to have

exerted upon the architectural efforts of Portugal, for, although both
countries were at one time under the same government, and are sep-
arated by no great natural barriers, they are now quite distinct from
each other in nearly every respect ; and, excepting for the Moorish
element which, after all, is very slight in its influence, Portugal seems

invariably to have passed by its neighbor and drawn its ideas from
countries with which it might be supposed to have far less affinity.
The difference between Spain and Portugal in regard to private hab-
itations is quite striking. In the larger country whitewash and stucco

reign supreme. The ordinary Spaniard, especially if he be an Anda-
lusian, seems to have a real mania for making everything look fresh
and clean, even at the expense of covering up good architecture. The
Portuguese are quite as clean in their intentions, but they secure a

fresh, tidy appearance for their houses in a very different way, namely,
by covering them with tiles a custom which has been worked out
nowhere else in the world. The Moors, and all the related races, used
tiles very extensively for floors, dadoes, fireplaces, etc., but in Lis-

bon the exterior walls of nearly all the houses are covered with glazed
tiles. Often there will be afmost no architecture whatever ; a tile

base-course, tile window and door-jambs, tile belt-courses, and a tall

tile frieze under the overhanging roof
;
but the plan usually followed

is to build the walls of common, irregular, rubble stone-work, carry-
ing up the angles of the building and all jambs in cut sandstone, and

occasionally extending one or two plain belts across the front. The
stone bands, both vertical and horizontal, are quite narrow, and are
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projected about an inch from the face of the rubble masonry. When
the building is entirely completed, and has had ample time to settle,

all of the rubble work is covered by tiling set in stucco or cement, so

as to be flush with the cut-stone jambs and angles. This work will

stand practically forever, will look as well at the end of three cen-

turies as when first put in place, and is so far superior to stucco in

every way that there is no comparison. There seems to be nothing
impracticable in the application of the tiles. The writer spent sev-

eral days examining this work all over the city, and did not find a

single tile which was loose, or about which the pointing had worn

away. The tiles are all manufactured in Lisbon, and the ordinary
kind with simple, printed pattern can be had for a cent each. Gen-

erally they are- figured in some way. Plain white tiles are never

used, but sometimes a single tone is employed, and there is one quite

striking instance, a house out towards Belem, where tiles of an un-

broken, dark sulphur color are used over an entire front with a very
successful effect. Blue is, however, the color most employed a blue

pattern on a white ground, the tone being pretty closely imitated in

water-colors by a strong wash of French-blue. Lemon-yellow figures
are sometimes used with the blue, and occasionally there is introduced

some brown-madder or Hooker's-green in varying shades, though
blue is always the predominating color, and is the only one which is

ever used alone for a figured tile. The patterns vary infinitely. Gen-

erally nothing but geometrical designs or leaf-forms are employed ;

but a few of the better houses still exist which are covered with tiles

painted in a more ambitious manner, with scenes wherein architectu-

ral forms and human figures are introduced, the entire facade
serving

as a ground for one design, which is adjusted to the architectural

framework. Such examples, however, are exceedingly rare. Un-
glazed tiles are never used.

It is not difficult to see from whence this custom came, at least, if

we may judge by external analogies. The Moors undoubtedly left

in Portugal, as they did in Spain, a knowledge of the manufactures
of ceramics and a taste for tile work. The Portuguese, after their

brief rule over the seas, were succeeded in maritime supremacy by
the Dutch, and it was from this latter people that the idea was taken,

though here, again, the Portuguese showed their individuality, for,
while the colors and many of the patterns are quite the same as those

which are found in old Dutch tiles, the Lisbon work is a style to

itself, being more free in treatment and better adapted to general
effects than any Delft ware ever was. But it must be admitted that

the Portuguese have by no means perfected this mode of exterior fin-

ish, or decoration, whichever it may be termed. The idea is excel-

lent, and, properly developed, nothing more brilliant and interesting
could be imagined than a long street, to say nothing of a whole city,
clothed in all the beautiful hues which are to-day so easily produced
by the ceramic artists. It is surely the nearest approach to a perfect
scheme of exterior color-decoration that has ever been devised. In
Lisbon it seems to have been worked out only enough to give a clean,

tidy finish, which shall not be disagreeable to the eye nor difficult of

application, and comparatively little of

what can be called real design is appar-
ent, so that the effect is not always as

good as might reasonably be expected.
A practical detail of Lisbon architect-

ure may not be out of place here. The
city is so hedged in by the hills that of late

years some of the shallower portions of the

broad river have been filled-in and con-

structions erected thereon supported by
piling. The disposition of the piles is not

unlike that in vogue in Amsterdam. They
are driven in rows of three or more across

the thickness of the wall, connected by
heavy cross-timbers, and the rows united

by lines of stringers or tie-beams, one over each line of piles. The
spaces between the piles, and for a depth of one or two feet below
the tops thereof, is filled with concrete, which is carried up to the
level of the longitudinal sleepers, forming a solid platform on which
is begun the work of the foundations, generally in rubble stone. The
adjoining figure will illustrate this construction.

C. H. lil.Ad KALI,.

THE SLUMS or BERLIN. The slums of London and Paris are had

enough, but it appears that the slums of Berlin are, if possible, worse.

Das Echo has just published some interesting details on the subject.
There are about 40,000 houses in the Prussian capital. A small number
are inhabited by one or two families, but the great majority are divided

nto several distinct lodgings. Two thousand five hundred contain from
sixteen to twenty lodgings ; 20,000 from twenty to thirty lodgings, and

10,000 over thirty lodgings each. Seventy-five thousand of these lodg-

ngs are composed of one room only, and inhabited by no fewer than

270,000 persons, which is an average of nearly four persons per room ;

75,000 other lodgings are composed of two rooms, and occupied by 360,-

000 inhabitants; while the remaining 30,000 lodgings are formed of

hree rooms, inhabited by 140,000 people. These figures show the pro-

miscuous way in which the masses of Berlin population are lodged. The
louses in the poor quarters, often five or six stories high, are built so

close to o.ne another that they are nearly totally devoid of light and air.

The Building News.
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AN EDITOR'S TRIP ABROAD. 1 VII.

THE CLEANLINESS OF GENOA.

rN my younger days I used

to think a good deal

about Italy. My grand-
father had several pictures

of Italian scenery, which

seemed to indicate that the

female inhabitants of the

country spent their time in

reclining or -dancing under

arbors covered with grape-

vines, while the gentlemen,
dressed in tight red panta-

loons, made in one piece

with their pointed slippers,

played on guitars, and sym-
metrical volcanoes spouted
smoke in the distance.

Later, when I had German
lessons to study, my previ-

ous conceptions were dis-

turbed by reading in one of

them about an Italian pa-

triot who, when the repre-

sentatives of other nations

were boastin<r about the industries of their respective countries,

could not think of any industry practised in his native land except

ortran-Tindim* ; and, comparing this sort of labor with that required

for keepin^ somewhere within sight of the head of one s class, 1 was

led to forman unfavorable opinion of Italian energy. All tins served to

increase considerably my surprise at the efficiency which seemed to

characterize everything in the way of official action in the small part

of the real Italy that we saw. Instead of plunging at once, on crossing

the frontier at Ventimiglia, into a sea of rags and beggary and tilth,

as we rather expected to do, we found the Italian cars and stations

quite as clean as the French, and the railway and custom-house

officers as prompt and civil, while the beggars, instead of following

us about in swarms, were nowhere visible, and except one privileged

old woman inside a church door in Genoa, I do not remember seeing

a single mendicant between Ventimiglia and the Swiss frontier. As

to the filth, which is, I am sure, generally supposed to be the weak

point of Italy, I can only say that we found nothing of it, but were,

on the contrary, filled with astonishment and admiration at the clean-

liness of the city streets, particularly in Genoa, into nearly every part

of which we penetrated. Paris has the reputation of being clean,

but the narrower streets in Paris are foul compared with the Genoese

by-ways, and to a New Yorker the proceedings of an Italian street-

cieanin<r department must seem like a revelation. We had occasion

to "o through, one of the busiest and dirtiest streets in Genoa, close

to "the docks, closely resembling, in point of situation and traffic,

West Street in New York. I suppose almost every one has waded

through the West Street mud, and climbed over its heaps of gar
j>age,

and most people who have been there in hot weather have probably

also noted, with gratified surprise, the energy of the street-cleaning

department in occasionally depositing a handful of chloride of lime

on top of each of the largest garbage-heaps. In the Genoese West

Street, under the government of the hand-organ grinders, there was

no trace of either garbage-heaps or mud. The pavement could not,

in the nature of things, be kept dry, but it was swept as clean as

birch brooms could make it, and, to remove the last vestageof offence,

it was dusted from side to side and from end to end with chloride ot

lime, put on either in fine powder or in a thin emulsion, I could not tell

which. The narrower streets, all of which are paved with square stones,

were continually patrolled by the uniformed sweepers of the "
puL-

izia delle strode," and every cheese-paring and cabbage-stump thrown

out from the houses and shops was promptly transferred to the carts

which followed them, and we could walk without annoyance from one

end of the city to the other, through streets varying from eight to

ten feet in width, and lined with tenement-houses six or seven stories

high, at a time of year when such a walk in New York would

threaten one with suffocation.

We happened, by the tram-car conductor's choice rather than our

own, to be landed at the door of a hotel which was, so to speak, born

a palace, and had only recently been degraded to the use of tourists.

I am obliged to speak with difidence of its history, being far away
from my Fergusson, but we learned from the hotel waiters that the

building was once one of the Brignole palaces, and I seemed to

recognize in it, on studying the outside from a distance, a resemblance

to one of the illustrations in Fergusson's "History of Architecture,

representing, if I recollect rightly, what he calls the "
little Brignola

Palace." I think the drawing of the " little Brignola
"
palace shows

it with a low open loggia on each side, which certainly does not exist

in the hotel ;
but the building is now closely hemmed-in by other

structures, and the loggias, which would have been suitable to the

position of the palace when the Piazza Deferrari, on which it stands,

was a garden, may have been removed to make way for improve-

that may be, the hotel-palace is still a beautiful building

' Continued from nngfl 48, No. 663.

both inside and outside. Although small in comparison with the

enormous palaces beyond it on the same street, its three stories seem

to have been more easily brought into proportion than their five, and

the exterior detail appeared to me the most elegant that I saw on

any of the palaces, most of which are either rather bare, or over-

loaded with questionable ornament. Inside, the building was richer

than on the outside, and much of the work was probably modern,
but the general effect was excellent. Being the only strangers in the

house, we were assigned rooms on the second story, which rather

overwhelmed us by their air of decayed magnificence. The larger
of the two rooms had once been about thirty feet wide by forty feet

long, but a strip had been cut off one end by a thin partition, to

form a passageway. The ceiling was coved on three sides, the cove

of the fourth side being in the passageway, and the central portion
seemed to rise slightly, forming a very flat dome. As nearly as I

could measure it, the height from the floor to the top of the cove was

twenty-two feet. The ceiling had been redecorated rather cheaply
when the alterations were made, and the floor, which was originally

like the floors which still remained in the halls and the other rooms

in that story, of bits of marble set in cement, had been painted over

to conceal its dilapidation with a dark red color, sprinkled with

white from a brush. Our smaller room, which seemed to have under-

gone little alteration, was once apparently either an ante-room or a

boudoir, attached to the large one. It was of about the same height
as the other, but long and narrow, and ceiled with an elliptical vault,

the whole of which, together with the walls down to the height of

the wainscot, was covered with plaster decoration in relief. The

style of the work was perhaps a trifle exuberant, but the effect of

the wreaths of flowers and the cherubs nearly half-life size, which

sprawled over the walls, was, to our unaccustomed eyes, very rich

and gay. What the original coloring may have been I cannot say,

the whole being now painted white, witli a little tinting here and

there, but from the circumstance that two frames were formed in

the centre of the principal wall-surfaces, in which were still set what

purported to be family portraits, I suppose that much of the work

must have been originally gilded. In the large reading-room on the

first story, which was also long and narrow, and had an elliptical

ceiling decorated in the same way, the reliefs were nearly all gilded,

while'the panels were filled with extremely pretty and rich flower

and figure painting. The walls of the reading-room, however, instead

of rococo panelling were divided by coupled pilasters between which

were set mirrors occupying all the space not taken up with windows

or doors. The Roman mosaic, as we call it, of broken pieces of

colored marble, up to an inch square, set in hard gray or red cement,

and rubbed down with a flat stone and sand to a level surface,

covered all the principal floors, as well as the stair-landings in the

building, the stairs themselves being of white marble. It is usual

with us to leave such pavements, after they are once laid, to their

own sense of propriety as to keeping themselves clean, sometimes,

perhaps, washing them with water or milk, but we discovered

that those at Genoa, which had a remarkable polish, were waxed

and rubbed regularly, just like an oak floor.

The situation of the hotel gave us an excellent opportunity for

observing one of the most amusing of Genoese sights, the morning
market. Under the city regulations certain public squares are

allowed to be occupied every morning until nine o'clock by the retail

venders of vegetables, fruit, eggs and such things, who, in other

towns are accommodated in the great market-halls. The Piazza

Deferrari is one of the public places so used, and soon after daylight

the dealers, most of whom were women, began to arrive, carrying
baskets of oranges, cherries, apricots, cabbages, potatoes, eggs, mush-

rooms, live snails, and other delicacies, together with coarse cloths

which they spread on the pavement and utilized for displaying their

merchandise. There was food for the mind as well as the body, at

least half-a-dozen baskets of second-hand books always contending
for space with the turnips and onions, while heaps of bandana hand-

kerchiefs, coarse lace, fans, calicoes, soap and cheap fancy goods, gave

variety to the exhibition. By seven or eight o'clock nearly every

foot of the pavement was covered either with the market-people and

their goods, or with their customers, who moved about sometimes

with their own baskets on their arms, and sometimes with servants

following them to carry their purchases. Simple as the affair was,

the color and movement of the crowd made the scene a very pictur-

esque one, and one spectator, at least, was extremely sorry when the

clock struck nine, and, as the last stroke of the bell died away, the

delegates of the Street Polishing Department made their appearance
in the square. Beginning at the side next the street, they advanced,

swinging their brooms, and the market melted away before them.

The "potato-men and the orange-women, the book-sellers and snail-

dealers, hastily gathered up their goods and retreated homeward, and

in ten minutes not a cabbage-leaf or peach-stone was left in the

square to tell of the busy scene which had occupied it all the morning.
To me there was something wonderful in this vigorous cleanliness,

The Genoa of my mind had always been an unsavory place, ragged,

tawdry and pretentious. Instead of that, I found the real town neat

and orderly beyond anything that I had ever seen, filled, not with

shabby old'palaces, but with houses which, at the worst, always made

a tolerably successful effort to look dignified, and showing indications

in every direction of prosperity and happiness. Of my old friend

with the red pantaloons and the guitar there was no trace, but in

place of him were troops of bright-looking children, who apparently

spend their time, not in lounging about grape arbors, but in good,
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lianl work in the numberless schools which, ranging from the kinder

garten to the " Marine and Technical Institutions
"

for boys, were
to be seen on all sides ; and, although there was less sentiment about

tlieir little uniforms than in his rolling eyes, I could not say that I

regretteil his absence, or that the Genoese had less reason now to be

proud of their city than in the days when they put up the arms of

Genoa, where they still remain over the chancel-arch of their great

cathedral, in the place where other people put the cross. In fact,

Northwestern Italy generally seems to be full of enterprise and pros-

perity. From Ventimiglia to Milan, and in the vacant spaces around

both cities, we saw new houses, manufactories, wharves and engineer-

ing works everywhere. North of Milan, on the shore of Lake Mag-
giore, a new railroad connecting this with Lake Como, was on the

point of being opened to the public, and we saw constantly from the

diligence, in going from Pellanza to the Simplon, the splendidly fin-

ished constructions of the great road which is about to pierce the

mountains with the fourth Alpine tunnel, to connect the railway sys-

tem of Eastern France with that of -Italy.

Contributors are requeued to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.
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SKETCHES OF PORTUGUESE ARCHITECTURE. I. BY MR. C. H.

BI.ACKAI.L, ARCHITECT.

FOR description see article elsewhere in this issue.

OLD COLONIAL WORK, NOS. XI AND XII. DETAILS FROM TRINITY

CHURCH, NEWPORT, R. I. MEASURED AND DRAWN BY MESSKS.

F. E. WALLIS AND E. G. HARTWELL.

COMPETITIVE DESIGNS FOR A

"Novel
" AND

5,000-HOUSE, SUBMITTED BY
W."

FOR the jury's comments, see elsewhere in this issue.

AMERICAN ARCHITECT COMPETITION FOR HOUSE
COSTING 85.000.

1 IV.

"IX." Novelist not isolated. Waste room in hall. Kitchen in

basement requires extra servant. Details are not good, but general
mass of house is excellent, simple, direct, and well proportioned.
Porch perhaps a little light. Rendering is unskilful.

" W." Plan compact and good. No especial provision for use

of bedrooms as nurseries. Design of exterior wants study in pro-

portions, is somewhat bald and somewhat too high in second story.
Details are good and rendering is good.
"A Starter." Novelist is not isolated. Plan fairly good otherwise.

No constructive details. Interior designs crude and coarse. Ex-
terior much better. The design could, by slight simplifications, such
as leaving out the plaster and mock-timber work in gables, giving up
an exterior chimney, be made into a good and satisfactory house.

Rendering is not good, has a crude, rough look, principally caused

by too black shadows badly cross-hatched.

Novel. A basement kitchen is objectionable for reasons already
stated. The study is over the kitchen and would be uncomfortable
from both smell and noise. Details are overdone, especially in gables.
Stair balusters have very poor turnings. The concave forms used in

staircase and in dormer windows are always bad. Exterior lacks

quiet, is spotty. Roof too small for walls and whole house is too

much cut up. Rendering of plans good, lettering poor. Rendering
of perspective clear but spotty. No light and shade.

[To be continued.]

* Continued from page 50, No. 553.

SAFE BUILDING.2 VI.

RULES FOR CALCULATING TRANSVERSE STRAINS.

1. Find Reaction of each Support.
Summary of TF tl,e loa(Is on a

Rules.
gj r(jer are uniformly

or symmetrically distributed, each sup-

port carries or reacts with a force equal
to one-half of the total load. If the

weights are unevenly distributed, each

support carries, or the reaction of eacli

support is equal to, the sum of the prod-
ucts of each load into its distance from
the other support, divided by the whole

length of span. See Formulae (14),

(15), (16), and (17).

2. Find Point of Greatest Bending Mo-
ment.

The greatest bending moment of a

uniformly or symmetrically distributed

load is always at the centre. To find

the point of greatest bending moment,
when the loads are unevenly distribu-

ted, begin at either support and pass
over load after load until an amount
of loads has been passed equal to the
amount of reaction at the support from
which the start was made, and this is

the desired point. In a cantilever the

point of greatest bending moment is al-

ways at the wall.

3. Find the Amount of the Greatest

Bending Moment.

In a beam (supported at both ends)
the greatest bending moment is at the
centre of the beam, provided the load

is uniform, and this moment is equal to the product of the whole load
into one-eighth of the length of span, or

Where in = the greatest bending moment (at centre), in Ibs. inch,
of a uniformly-loaded beam supported at both ends.
Where = the total amount of uniform load in pounds.
Where I = the length of span in inches.

If the above beam carried a central load, in place of a uniform
load, the greatest bending moment would still be at the centre, but
would be equal to the product of the load into one-quarter of the

length of span, or

m= w
(22)

Where TO = the greatest bending moment (at centre), in Ibs. inch,
of a beam with concentrated load at centre, and supported at both ends.
Where w = the amount of load in pounds.
Where I = the length of span in inches.

To find the greatest bending moment of a beam, supported at both
ends, with loads unevenly distributed, imagine the girder cut at the

point (previously found) where the greatest bending moment is known
to exist

;
then the amount of the bending moment at that point will

be equal to the product of the reaction (of either support) into its

distance from said point, less the sum of the products of all the loads
on the same side into their respective distances from said point, i. e.,
the point where the beam is supposed to be out. To check the whole
calculation, try the reaction and loads of the discarded side of the

beam, and the same result should be obtained.
To put the above in a formula, we should have :

Amount o A= p.x- 2 (w, x,+ w,, x,,+ to,,, xm , etc.) (23)
greatest bend- And as a check to above :

Ing moment. TOA= q.(l-xyz (wnll zlm -f w, x,+ w z
etc.

Where A =is the point of greatest bending moment.
(24)

2 Continued from page 9, No. 549.

GLOSSARY OF SYMBOLS. The following letters,

in all cases, will be found to express the same mean-

ing, unless distinctly otherwise stated, viz. :

a = area, in square inches.

6 = breadth, in inches.

c = constant for ultimate resistance to compression,
in pounds, per square inch.

(/ = depth, in inches.

e = constant for modulus of elasticity, in pounds-
inch, that is, pounds per square inch.

/ factor-of-safety.
g =r constant for ultimate resistance to shearing, per

square inch, across the grain,

o, constant for ultimate resistance to shearing, per
square inch, lengthwise of the grain.

= height, in inches.

t = moment of inertia. In inches. [See Tabl* I.]

k ~ ultimate modulus of rupture, in pounds, per

square inch.

= li-iit/ih, in inches.

A

i . .

m = mi'iiii-iit or bending moment, in pounds-inch.

_ constant in Eankine's formula for compression
of long pillars. [See Table I.I= the centre.= the amount of the left-hand re-action (or snp-

^ port) of beams, in pounds.= the amount of the right-hand re-action (or sup-
port) of beams, in pouuus.

moment of resistance, in inches. [See Table I.]== strain, in pounds.
constant for ultimate resistance to tension, in
pounds, per square inch.= uniform load, in pounds.~

stress, in pounds.
" = toad at centre, In pounds.
x, y and z signify unknown (luantities, either in pounds

or inches.
o = total defection, in inches.

p
! = square of the radius of gyration, in inches. [See

Table I.I

jl diameter, in inches.

t =: radius, in inches.

it = 3.14159, or, say, 3.1-7 signifies the ratio of the cir-

cumference and diameter of a circle.
If there are more than one of each kind, the second,

third, etc., are indicated with the Roman numerals,
as, for instance, a, a,, a,,, a,,,, etc., or 6, &,, 6,,, b,,,, etc.
In taking moments, or bending moments, strains,

stresses, etc., to signify at what point they are taken,
the letter signifying that point is added, as, for in-
stance :

m = moment or bending moment at centre.

point A.
JB = " "

mi = " "

s = strain at centre.
SB = "

point B.
x = "

point A'.

v = stress at centre.
VD = '*

point D.
vx = "

point X,
v> load at centre.

WJL
"

point A.

.

point R.
point X.
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Where OTA= is the amount of bending moment, in Ibs. inches, at A.
Where p = is the left-hand reaction, in pounds.

Where q = is the

right-hand reaction, in

pounds.
Where x and (l-x)= the respective dis-

tances in inches, of

the left and right reac-

tions from A.
Where xa XM x,M

etc., = the respective

/'TXdistances, in inches,

( S Ifrom A, of the loads w,,^Flg - ' V.JX WM Winl etc.

Where w,, w,,, w,,,, etc., = the loads, in pounds.
Where 2 = the sign of summation.
The same formulae, of course, would hold good for any point of beam.

In a cantilever (supported and built in at one end only), the great-
est bending moment is always at the point of support.
For a uniform load, it is equal to the product of the whole load

into one-half of the length of the free end of cantilever, or

U.l f)z,\m= \^**)

Where m = the amount, in Ibs. inch, of the greatest bending
moment (at point of support).
Where u = the amount of the whole uniform load, in pounds.
Where I = the length, in inches, of the free end of cantilever.

For a load concentrated at the free end of a cantilever, the great-
est bending moment is at the point of support, and is equal to

the product of the load into the length of the free end of canti-

lever, or

m w.l (26)
Where m = the amount, in Ibs. inch, of the greatest bending

moment (at point of support).
Where w = the load, in pounds, concentrated at free end.
Where I = the length, in inches, of free end of cantilever.

For a load concentrated at any point of a cantilever, the greatest

bending moment is at the point of support, and is equal to the pro-
duct of the load into its distance from the point of support, or

m = w. x (27)
Where m = the amount, in Ibs. inch, of the greatest bending

moment (at point of support).
Where w ^= the load, in pounds, at any point.
Where x = the distance, in inches, from load to point of support

of cantilever.

Note, that in all cases, when measuring the distance of a load, we
must take the shortest distance (at right angles) of the vertical

TABLE VII.

BKNDING-MOMENT (l) AND AMOUNT OF SHEARING-STHAIN (s) OK BEAMS AND CANTILEVERS FOR VARIOUS LOADS. 1

Manner of

Loading.
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neutral axis of the load, (that is, of a vertical line through the centre

of gravity of the load.)

4. Find the Required Cross-section.

To do this it is necessary first to find what will be the required
moment of resistance.

If the cross-section of the beam is uniform above and below the

neutral axis, we use Formula (18), viz. :

m

If the cross-section is unsymmetrical, that is, not uniform above

and below the neutral axis, we use for the fibres above the neutral axis,

formula (19), viz. :

and for the fibres below the neutral axis, Formula (20), viz. :

(7)
In the latter two cases, for economy, the cross-section should be so

designed that the respective distances of the upper and lower edges

(extreme fibres), from the neutral axis, should be proportioned to

their respective stresses or capacities to resist compression and ten-

sion. This will be more fully explained under cast-iron lintels.

A simple example will more fully explain all of the above rules.

Example.

Three weights of respectively 500 Ibs., 1000 Ibs., and 1500 Ibs., are

placed on a beam of IT 6" (or 210") clear span, 2' 6" (or 30"), T 6"

(or 90"), and 10' 6" (or 120") from the left-hand support. The mod-

ulus of rupture of the material is 2800 Ibs. per square inch. The fac-

tor-of-safely to be used is 4. The beam to be of uniform cross-section.

What size of beam should be used ?

1. Find Reactions (see formula 16 and 17).

500.180 , 1000.120 , 1500.90
Reaction p will be in pounds, = - +

2J7J 210

500.30 . 1000.90 , 1500.120.+ ,+ 2lO~

16424 pounds.
..... ,

Reaction q will be m pounds, =

1357^ pounds.

Check,p-\-q must equal whole load, and we have in effect:

p -^ q= 1642$+ 1357^= 3000, which

being equal to the sum of the loads is correct, for :

500-)- 1000+ 1500=^3000.

2. Find Point of Greatest Bending Moment.

Begin at/), pass over load 500, plus load 1000, and we still need
to pass 142$ pounds of

load to make up amount
of reaction p (1642$
Ibs.) ; therefore, the

greatest bending mo-
ment must be at load

1500
; check, begin at q

and we arrive only at

the first load (1500) be-

fore passing amount of

reaction ? (1357J Ibs.),

therefore, at load 1500
is the point sought.

3. Find Amount of Greatest Bending Moment.

Suppose the beam cut at load 1500, then take the left-hand side of

beam, and we have for the bending moment at the point where the

beam is cut.

m = 1642$.120 (500.90 + 1000.30+ 1500.0)
= 197143 (45000+30000+0)= 197143 75000
= 122143 Ibs. inch.

As a check on the calculation, take the right-hand side of beam and
we should have :

m = 1357^90 1500.0
= 122143
= 122143 Ibs. inch,

which, of course, proves the correctness of former calculation.

4. Find the Required Cross-section of Beam.

We must first find the required moment of resistance, and as the

cross-section is to be uniform, we use formula (18), viz. :

m

Now, m= 122143, and 4 = =22 = 700, therefore,

122143

700
. = 174,49 or say = 174,5

Consulting Table I, fourth column, for section No. 2, we find

r =
,
we have, therefore,

6

^- = 1 74,5 or Jrf2= 1047.
o

If the size of either b or d is fixed by local conditions, we can, of

course, find the other size (d or b) very simply; for instance, if for

certain reasons of design we did not want the beam to be more than
4" wide, we should have

5= 4, therefore, 4.rf
2= 1047, and

z_ 1047 _
262j tnerefore) rf 16",

or, if we did not want the beam to be over 1 2" deep, we should have
d = 12, and d2 = 12.12 = 144, therefore,

ft.144 = 1047, and b = 1047 = 7,2" or say 7''.
144

AN ANCIENT VENETIAN SEWER AND MODERN
DRAINAGE.

T the beginning of the present
year, in laying the foundations
of a new house at S. Lio, near

the Ponte della Guerra, a sewer was
discovered, which from its size, its

form, the materials of which it is

composed, and the depth at which
it was found, must be considered an
ancient one.

The extrados of the barrel-vault

which covers the sewer was found
at a depth of 0.21 metres below
the high-water level. The top of

the new piling only reached the

springing of the said vault, but in certain parts, it having been nec-

essary to excavate the ground, the level of the bottom was reached at

2.51 metres below the high-water level.

The internal dimensions of the sewer are 1.95 metres in width and
2.15 in height. The bottom is formed of boards of oak and pine,
four or five centimetres thick, and laid crosswise; on the ends of

these are set the, side walls, diminishing on the outside, and made of

sandstone in roughly quarried blocks. The vault, formed of small

bricks, 0.155 X 0.08 X 0.048 metres each, is 35 centimetres thick for

about half its curve, and it is reduced to one brick in thickness at

the top.
The mortar, of white Istrian lime, broada, that is slaked at the

moment of use, is identical with that of our most ancient buildings,
and the same may be said for the sandstone and the oak. As for the

pine, one of our wild kinds (sylvestris or maritima), it is not surpris-

ing to find it in an ancient Venetian construction, when we remem-
ber what a great extension the pine-woods (pinete) had on our shores.

The sewer at S. Lio was completely filled up by a black deposit,
which when cut by the shovel seemed like pitch,

1 a proof of long use

and of a still longer period passed since it was abandoned, for when
its communication with the canal was cut off it became full, yet the

pine boards of its bottom were not rotted nor impregnated, so that

on splitting one of them the interior of the wood was found of a

bright reddish-yellow color, and seemed to preserve the resin as when
it was first cut.

The bricks are the so-called altinelle, which were brought by the

Venetians from the ruins of Altino, when they took refuge on the

islands of the lagoon, and in our buildings of the Byzantine time we
find continually these small bricks, to which the mortar of Istrian

lime has never adhered, and which are found already crushed
or are easily broken, showing a mixture of dirty and ill-baked clay.

If the materials of this sewer correspond with those of the most
ancient Venetian buildings that have come down to us, we have
another and curious indication of antiquity in the fact that the sewer
forms an angle of about 30 with the line of the adjoining street,
and therefore penetrates in an oblique direction under the founda-
tions of the houses, or rather has been broken and divided when
the said foundations were constructed, a proof that it existed pre-

viously to those buildings or to their present arrangement. Beyond
the first houses the sewer turns in the direction of the street, and
the island of S. Lio, bounded by the Canal della Guerra and by that

of S. M. Formosa, was by it divided nearly in the centre.

It is worth while noticing the special care taken in the construc-
tion of this sewer, and if its result was diminished by an execution
which left something to be desired, this happened rather through the

inexperience than the carelessness of the builders. The wood bot-

tom passing under the side walls bound them together. These walls,
with external footings, present the best conditions of stability, and
do not take up the space in the drain. The barrel-vault springs
with a thickness corresponding to that of the walls, and keeps this

for a space sufficient to avoid the danger of breaking by lateral

thrust, and is then reduced in thickness, in order also to facilitate a

periodical demolition in some parts.
When we compare this ancient sewer with the modern street-drains,

1 Some curious objects have been found imbedded in it, among them several
spoons of gilt metal and one of ashwood, with a Gothic mark on its handle.

92



AUGUST 7, 1886.] The American Architect and Building News. 65

we notice the greater size of the early one, a fact not new in the

history of construction. The Romans of the time of the Kings
built the Cloaca Maxima, receptaculum omnia purgamentorum Urbis,
a construction to which, according to Livy (I, Ivi, 2), the later con-
structions could scarcely be compared. This primitive sewer of
Venice is only half the width of that of Rome, but in a city formed

of islands joined to-

gether, the public
sewers, limited in

their length by the

.;*' canals, could not

-,'- reach the dimensions

-S'.' which are character-
'

ist>c of the Roman
.^-"iT sewer and of analo-

.''. gous constructions

>.r in modern cities.

The ancient Ve-
tinetian sewers, of

~;^s which this example
':'.'. 5

has been preserved,
'J>were useful more

jthan anything else

A for maintaining, and
.'- n indeed assisting the

circulation of the

sea-water in our sub-

soil. Long centuries

-have passed, and to

us moderns, instead
of the primitive methods suggested, we may almost say, by instinct,
have been handed down customs consecrated by habit, and of which
new experiences suggest the modification.
Some of the Venetian houses now have a separate cesspool, which

allows more or less filtration into the surrounding earth
;
the houses

along the canals, on the other hand, make use of these as sewers, and
hence result serious inconveniences, partly counteracted by the regu-
lation that their openings shall be below the level of low water,
which does not prevent their being completely exposed at the time of
the very low tides, together with the accumulations formed here and
there at the bottom of the canals, so that at certain times these are
canals only in name :

" re vero cloaca fcedissima, quce sicut turpis ct

tmmundissima adspectu, ita pestilent* el odore teterrimo." 1

_

In order to remove these inconveniences I have proposed the aboli-
tion of a direct discharge into the canals. " It will suffice to remem-
ber the great number of houses provided with separate cesspools (I
wrote in the Gazzetta di Venezia, on the 31st of May, 1885), in order
to ask one's self how it is that other private dwellings, for the sole
reason that they are situated on the edge of a public canal, or com-
municating with it, should arrogate to themselves the privilege of

making use of it as their dust-heap or worse. The canals of Venice
are not less public than the streets ; the same regulation of public
cleanliness should therefore prevail for both the former and the lat-
ter. Indeed, whatever is thrown or discharged into a canal by pri-
vate individuals costs the public the additional expense of dredging,
while there is also an offence against the public right and the laws of

hygiene."
In December last our Municipal Council voted a tax on the drains

in proportion to the injury which they cause to the canals, and this

encouraged the construction of cesspools, but their construction and
emptying yet remain to be regulated. Many things are to be ob-
served with regard to the construction of the cesspools ; the worst of
their inconveniences is their effect upon the subsoil of a house or a
whole city after a length of time, where also air circulates and re-
turns to the surface together with exhalations, where some infectious

germs find conditions favorable to their development or reproduction.
However great may be the disinfecting action of the ground on
which human habitations are standing, like that of cemeteries, after
a certain time the agents of reduction become exhausted.
From the purely hygienic point of view, the innocent custom of

the fishing population of some of our islands, which throws every-
thing into the canals, where the salt water, a solvent par excellence
and universal disinfectant, does all the rest, is preferable to the use
of cesspools in ground already saturated.
The inconveniences of the cesspools would be removed by makini*

them impermeable, or by surrounding them with a stratum of ood
earth. In the special case of Venice, where the sea-water itselfis a
substitute for the earth, we must consider its disinfecting propertiesand what is its action in filtering through the permeable strata of our
subsoil, and how this action may best be utilized for the common
good, without meaning in this way to speculate on the cleanliness of
our canals. The cesspools which were surrounded by sea-water or
by ground in which sea-water freely filtered would act better than
those presumedly impermeable.
The ancient sewer of S. Lio contributes to the solution of this

problem, recalling how the ancient Venetians, even when treatino- of
islands not large in extent, divided and subdivided the subsoil with
artificial drainage, precisely the contrary of that which is often done
by the modern ones in filling up the canals with mud and rubbish.

GlACOMO BONI.
1 Plin. Sec. ad. Trajan, Imp., X, !

THE BIRCH.

HE birch coming under our consid-
eration we shift the scene to Amer-
ica, that land of arboreal wonders.

Our notice is there fixed, so far as the
importance of the wood is concerned,
on the Betula lenta, otherwise the black
birch, cherry birch, Canada birch,
sweet birch, or mountain mahogany of
the Americans, the Bouleau merisier of
the French community, and the Que-
bec birch, etc., of the English mer-
chants. It is a tree of rapid growth,
attaining an altitude of seventy or
eighty feet, with a diameter of thirty
to even thirty-six inches, and a trunk
fairly straight, of thirty or even forty
feet in length.

It is a native of Canada to Georgia
abounding in Nova Scotia, the district
of Maine, and the State of Vermont.
It is also plentiful near New York, in

Pennsylvania and Maryland. Farther
South it ascends the Alleghenies, and
is found throughout their whole rano-e,
to its termination in Georgia. In loose,
cool, deep soil, on the steep, shady
banks of mountain rivers, it attains
its largest size.

The tree is peculiar in possessing a
greyish bark resembling that of the
cherry tree, and hence its name of

"cherry birch." Its flowers are very
fragrant, and its leaves, especially
when bruised, emit a sweet odor

; this
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fact has no doubt suggested their use as tea, and the name, as applied
to the tree, of " sweet birch."
The wood of this birch is the most valued in the trade. When

grown on rich or suitable soil, it is, when newly cut, of a rosy hue,
which deepens by exposure, and hence it has taken up the name of
mountain mahogany. The grain is fine, close, and capable of a hitrh
polish, the wood is hard and strong, fairly durable, and practicafly
free from mechanical disintegration by the action of the worm or
furniture beetle. The American birch, although uniformly plain is

occasionally figured. In this state it is known as "curled birch,"
the richest specimens being of sufficient value to warrant their bein'<*
cut into veneers. Although the birch is bright colored in its dry
state, it becomes a dullish brown, a fact that confines its use as an
ornamental wood to bedroom furniture.
As a cheap hardwood the birch has, for many years been the

staple commodity of the cabinet-maker, and it largely enters into
other wood-consuming trades. Forty years ago it was used in the
building trade, in a stained form, as a substitute for mahogany ; but
owing to the uniform cheapness of mahogany at the present time, it

has, for this purpose, fallen into disuse. It is imported in lo^s six
feet to twenty feet in length, and twelve to thirty inches square,
always with more or less wane

; and, occasionally, especially in what
is called "low port" shipments, crooked and taper. The Quebec
shipments, although the shortest specifications, are the largest squares
and the best colored wood. The other shipments, carrying more
wane and faults, are uniformly of lighter color. America possesses
what appears to us an unlimited supply of this wood, but the cost of
transmission in many cases is too great to admit of its being brought
to the European market. It is largely used in Massachusetts, Con-
necticut and New York, where it is next in esteem to the wild cherry.
Another species of the American birch is the Betula excelsa, the

tall birch, or the yellow birch, the latter name being drawn from the
epidermis, or outer layers of bark, being a golden yellow. This
tree abounds in the forests of Nova Scotia, New Brunswick, and
the district of Maine. It is rare in New Jersey and Pennsylvania, and
is confounded with Betula lenla, which is abundant there" It is a tree
attaining a height of sixty to. seventy feet, with a diameter of two
feet, and is common to most kinds of soil. The wood is inferior in

quality and color. It is, however, strong, and is used for many pur-
poses to which that of Betula lenta is applied. In Canada it is used
for parts of vessels always under water, for frames of sledges, vokes
of cattle, etc. The young saplings are used as hoops for casks, and
the wood generally as fuel. Like most of the birch species the
bark is used for tanning.
The wood of this yellow birch was formerly imported into Ireland

and Scotland in boards and planks, which were used for joinery
purposes ;

but it is now mostly imported in the form of hewn loirs,
as an ingredient in the common or low port shipments. We must
give a passing note to Betula nigra, the black birch, or red birch,
found in Virginia and North Carolina. The wood of this tree is'

nearly white, and it is used for purposes to which poplar is generally
applied. We cannot hear of its entering into the export trade.
We must close our notice of the great subject of birch bv refer-

ence to the Betula papyracea, of America, otherwise the paper birch,
the white birch, or the canoe birch. It is a large tree, a native of
the northern districts, notably of the Hudson Bay Territory.
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It is a tree of seventy feet in height, with a diameter of three feet,

but instances are by no means rare of its attaining double this diam-

eter. The wood is reddish-brown in the heart, and white on the sap,

fairly strong, with a fine glossy grain. This tree produces curls in

the forks of the branches, which are used by the cabinet-makers of

Boston and other Northern towns. Like the birch species in gen-
eral it forms an excellent fuel

;
but its wood soon decays where al-

ternations of moisture and heat are present.

AMERICAN BIRCH BARK.

The American continent is far more rich in species and varieties

of birch than Europe ; but, with one exception, the bark has little

or no resemblance thereto. The most valued bark is that of Setu/a

papyracca, the great birch of the North, or Hudson Bay Territory.

Upon the rising of the vernal sap the bark of this tree is incised in

lengths of about twelve feet, trees about three feet in diameter being
chosen. Sheets are thus produced twelve feet long and nine feet

broad
;
but for economy in handling they are taken off in two sheets

of about four feet each.

The uses to which this fine bark is applied are similar to those

common in the North of Europe. It is divided into thin sheets as a

substitute for paper ;
it is used in roofing under shingles, for baskets,

boxes, portfolios, soles of shoes, crowns of hats, and as a defence

against humidity generally. It lends itself with great freedom to

ornament, and is often embroidered with silk, and other fibres of

varied colors. It is to the making of canoes and tents that this bark

is mainly applied ;
for these purposes the sheets, selected from large,

smooth-barked trees are stitched together with fibrous roots of the

white spruce, about the size of a quill ;
these fibres are barked and

rendered supple by steeping, and the seams, in the case of canoes,
are coated with gum from the balm of Gilead fir.

These bark canoes are greatly used by the Indians and French
Canadians in making long journeys into the interior, their extreme

lightness being a great consideration in carrying from one lake to

another. So far as their carrying capacity is concerned, we learn

that some of them accommodate fifteen passengers, and that a canoe to

carry four persons and their baggage will not weigh above forty or fifty

pounds. The " rind tents," made of this useful material, are the ad-

miration of all travellers and hunters in Canada; they are extremely
light and portable, and a circular tent twenty feet in diameter and
ten feet high can be pitched in half an hour. These tents are used

all the year round
;
but they are the most pleasant in June, July and

August.
The import of this remarkable bark has been suggested, and we

have no doubt a good trade therein might be done
;
for as a cheap

impervious material, obtainable in large sizes, its use would be mani-
fold. The exhibits of bark canoes in the Colonial Exhibition at

South Kensington, London, brings this remarkable material produc-
tion to our very doors, and offers a splendid reference for those in-

terested in this particular detail of the wood trade. The Timber
Trades Journal.

IS MARS INHABITED V

<7J WRITER in Chambers'

F\Journal says :

/ Some time ago it was ob-

served that situated at each

pole of Mars there is a white

patch, which increases and de-

creases at regular intervals.

I
This had been observed for

many years before the explan-
ation was suggested by Her-
schel that it was due to the

freezing of the sea, and was

exactly analogous to our Arc-
tic and Antarctic Oceans. If

this was true the patch of ice

would of course decrease in the Martial summer and increase again
as the winter came on. This was soon shown to be the fact. Thus
we see as far as regards the sea Mars is very similar to our earth,
with the exception that the proportion of land is much larger. On
the earth the land is only about one-third of the area of the sea

;

while on Mars, the land and sea surfaces seem to be about equal in

extent. The land is much cut up by the water, which exists not so

much in the form of a few large oceans, but rather as a number of

curious shaped narrow inlets and channels, which intersect the con-

tinents in all directions. The bright red color of the land is a curi-

ous fact for which no adequate explanation has as yet been sug-

gested. Herschel considered it was due to the peculiar nature of the

soil
;
but it certainly seems curious that in this point Mars should

differ from all the other planets. The appearance of the earth seen

from a similar distance would probably be a dirty green, or perhaps
brown. In fact, on the earth we have no soil or rock, which occurs

in any quantity, of the red color which we observe on Mars. There
is therefore no vegetation, unless we adopt the curious theory ad-

vanced by a French savant that on Mars the foliage is red. Unluck-

ily, we have no instrument that can at all help us here
; the telescope

and spectroscope are alike useless, and for the present we must con-

tent ourselves with vain conjectures.
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The next point that ought to engage our attention is the atmos-

phere, without which no life is possible.
Without entering into calculations, we may state that the pressure

of the air at the surface of Mars would be about equal to five inches
of mercury, or about one-sixth of the normal atmospheric pressure
on the earth.

Now, given an atmosphere and a large extent of sea, we would
naturally expect that clouds would form a prominent feature on the
Martial surface

;
and observation has proved this to be the case.

The air on Mars being much less dense than on the earth, it is pre-
sumable that the winds would move with much greater velocity ; and
for this reason it has been thought that trees could not grow to any
considerable height. We must, however, bear in mind that, though the

velocity would be high, the actual force of the wind would probably
not be very great, on account of its excessive tenuity.
In an inquiry as to the probability of the existence of life, one of

the most important points to be taken into account is the amount of
heat available. Now, Mars is at such a distance from the sun that
on the whole it would receive about two-fifths as much solar heat as
we do. This does not, however, give the amount of heat that is act-

ually received on the surface of the planet, a considerable proportion
being absorbed by the atmosphere ;

and since our atmosphere is so
much denser and thicker than that of Mars, it follows that we lose a
much larger percentage of the solar heat. To calculate the exact
amount of heat absorbed by a given thickness is a very difficult, if

not impossible, problem ;
but it seems likely that, taking everything

into account, the inhabitant of Mars will receive more heat from the
sun than we do. This would have the effect of making the evapora-
tion very large, and if so, the Martial atmosphere would be mostly
composed of water vapor.

According to Professor Langley, the true color of the sun is blue,
and its yellowness is due to the dirt always present in the air. To
the inhabitants of Mars, it would most probably appear nearly white,
unless, indeed, they also have volcanoes to fill the air with lava dust.

Let me now sum up the facts we have stated, and determine as far
as we can what sort of man the inhabitant of Mars must be.

In the first place, the force of gravitation at the surface is only
just over one-third of its equivalent on the earth

;
a pound would

therefore weigh about six ounces in Mars. If, therefore, we assume
that the men are of such a size that their weight and activity are the
same as ours, they would be about fourteen feet high on the average.
This would make their strength very great ;

for not only would it be

actually superior to ours, but, as every weight is so much smaller it

would be apparently proportionally increased. We should, therefore,

expect to find that the Martialites have executed large engineering
works

; perhaps also their telescopes are much superior to ours, and
we have been objects of interest for their observers. With regard
to telescopes, it may be interesting to examine what is the effect of
the highest magnifying power we can use. At his nearest approach,
the distance from us to Mars is about 37,000,000 miles; and assum-

ing that the highest power that can be used with advantage is 1,200,
we approach with our telescopes to a distance of 30,000 miles, so
that houses or town, or indeed, any artificial works, would be hope-
lessly invisible. With regard to the supply of heat and light, we
have seen that the Martialite is not worse off than we are. To him
the sun would appear as a white or perhaps blue disk, about
two-thirds of the diameter that it appears to us. The Martial day
differs but slightly from ours

;
his year, however, is much longer,

being about 687 of our days, which is about 650 Martial days. The
inclination of his axis to the plane of the orbit is such that his sea-
sons would be very similar to ours. It is difficult to reconcile the
idea of an extensive vegetation with his peculiar red color; it is just
possible, however, that some of the green patches generally supposed
to be seas may in reality be large forests.

The most valid objection to the habitability of Mars lies in the fact
of the extremely low atmospheric pressure, which, as we have seen,
would probably average about five inches of mercury. The lowest

pressure that a man has ever lived in, even for a short time, is about
seven inches, which was reached by Coxwell and Glaisher in their
famous balloon ascent. The aeronauts, however, narrowly escaped
perishing, not only on account of the low pressure, but also because
of the extreme cold.

It seems impossible that a man constituted exactly as we are could
live for any length of time breathing air only one-sixth of the den-

sity of ours. But it is rather going out of our way to assume that
the Martialites would be exactly the same as we are in every way ;

the chances are a million to one against it
;
and on the other hand, a

very slight modification of the lung arrangement would suffice to
make life perfectly possible under such conditions.
The nights on Mars would be very dark, for he has no satellite

like our moon. He has, it is true, two moons, but they are so small
that their illuminating power is nil, being respectively only sixty and
forty miles in diameter. The smallest of these presents the curious

phenomenon that it revolves round Mars faster than the planet turns
on its own axis, and therefore would appear to rise in the west and
set in the east.

Our earth, as seen from Mars when at his nearest, would appear
about the same size as Jupiter does to us that is to say, would sub-
tend an angle of about forty seconds. At his farthest distance, this

would be reduced to fourteen.

We thus see that there is ample reason for assuming that this, the
most interesting of all the planets, is the abode of creatures not
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essentially different from ourselves. Being considerably older than

we are, the Martialites are probably much further advanced in the

arts and sciences
;
and perhaps there may be some truth in the story

of the Italian astronomer who says he has lately detected lights on the

planet moving about in such a way as seems to indicate a deliberate

intention to open communication with the earth. What the language
of the lights is, we have not been informed ;

let us hope it is some-

thing more practical than the proposal of the Russian savant to com-

municate with the moon by cutting a huge figure of the forty-seventh

proposition of Euclid on the plains of Siberia, which, he said, any fool

would understand.

THE PARIS MUNICIPAL LABORATORY.
FHE Paris Municipal Laboratory is well

represented at the exhibition of urban

hygiene now open at the Lobau Bar-

racks. The arrangements made allow every
one interested to follow minutely the work
done and the progress made by this useful

institution. The analyses made by the munici-

pal laboratory are, on an average, 16,500

yearly, of which there are 7,000 wine speci-

mens, 4,500 milk. The service includes a

chef, an assistant chef, two principal chem-

ists, twenty-three assistant chemists, twenty

inspectors, and four clerks. The hygienic

importance of water investigations is now

universally admitted. The laboratory prac-
tices the biological test in water analyses ;

this is based upon the culture of microbes in

gelatine. These cultivations are made in

flat-bottomed, conical glass bottles
;
two tubes are placed in the cork,

one with a glass top and another plugged with cotton wool ;
the pro-

cess commences by rendering the bottles sterile in an iron stove

capable of resisting two atmospheres, and large enough to contain

one hundred and fifty of these receptacles. This stove is exhibited,

as well as its vapor generator, which is utilized to distil water for

laboratory use
;

lOc. of gelatine are afterward introduced into the

bottles; this is sterilized at a temperature of 150 110; they are

ready for use. At the moment they are required for use, the gela-

tine is liquefied by means of slight heat, and the water to be tested,

diluted with a sufficient quantity of pure water, is poured through
the tube provided with a tap. The gelatine solidifies in the process
of cooling. The receptacles are arranged in a large metal chest

with glass doors, in which the temperature is maintained by means

of a thermosiphon. The bacteria develop and give birth to colonies

which form as many spots as there are bacteria contained in the vol-

ume of water used. Wine is more carefully inspected by the labora-

tory authorities, and more often tested at the laboratory than any
other food substance, in consequence partly from the number of wine-

shops in the capital, and partly from the facility with which wine

can be adulterated by dishonest tradesmen in order to increase their

profits. At the exhibition whoever pleases can witness the series of

operations to which the wine analysed is submitted. First, the den-

sity is taken by means of a Houdart's oinobarometer
;
the quantity

of alcohol it contains is determined by distillation in an apparatus,
in which four wine samples can be tested at the same time by means

of an ebullioscope, an instrument founded upon the difference exist-

ing between the two forms of boiling water and alcohol diluted with

water. At the municipal laboratory department of the urban exhi-

bition there are different models of these instruments ; those of M.

Malligand, Dr. Perier, and M. Amagat; also a particular kind of

pipette, which fills automatically, and serves to measure exactly

twenty cubic centimetres of wine, and the different methods of test-

ing which serve to determine the proportion of extract, of ashes, of

tartar, of sulphate, and of acid. The proportion of extract is deter-

mined in flat-bottomed cylindrical platinum capsules, which are

warmed in special water-baths. They are afterwards left to cool in

drying cages before being weighed in precision scales. The extract

is ascertained by allowing the wine to evaporate in a vacuum obtained

by different means. The extract is then incinerated in a large gas-
stove (fourneau a moufle) ;

the ashes are then weighed. The pro-

portion of sugar is ascertained by Fehling's test. The proportion of

acid, tartar, and "plitsage" are ascertained by reagents of unvary-

ing strength contained in bottles of a special form. Color intensity
is determined by Duboscq's chronometer, founded upon the compari-
son of light which has travelled up to different heights in the fluid.

After wine, of which Paris consumes 1,400,000 litres a day, the most

important substance is milk, of which the consumption is about 250,-

000 litres, The different processes of the analyses of milk are ex-

hibited. The density of the milk is first examined by the lactiden-

simeter, then the cream is allowed to rise, and its height is measured

by the creamometer, by means of a pipette analogous to that used for

the wine analyses, then ten cubic centimetres of milk are measured

and introduced into the flat-bottomed platinum capsules. This milk

evaporated at 95 in a hot-air stove, gives the extract, which is

weighed and incinerated. A fresh sample of ten cubic centimetres is

introduced into one of Marchand's lacti-butyrometers and mixed

with pure alcohol. It is then heated in a special water-bath, and the

height and quantity of butter which is separated is thus marked, and

therefore easily estimated. Preserved vegetables are frequently

colored green by using copper. It is not necessary here to discuss
the question of their harmlessness.
The municipal laboratory does not only practise chemical methods

for solving the many problems submitted to it, it also verifies the

purity of alcohols and oils by means of a refractometer which is

brought to such a degree of perfection that it determines without cal-

culation, and in a few minutes, the coefficient of the refraction of
fluids. The density of coffee and of all groceries is determined by
a new volumenometer which is easily used. A special apparatus i"s

used for extracting from the articles of food those
1

substances which
are soluble in alcohol and ether. A special kind of spectroscope is

used, and a table showing the spectrum of absorption of the princi-
pal coloring substances due to the researches of MM. Ch. Girard
and Pavot can be consulted. The microscopic preparations of adul-
terated food preparation are photographed by a magnificent appara-
tus. Numerous specimens obtained from the archives of the labora-

tory show that excellent results are arrived at with flour, pepper,
vegetable sections, and diatomaces. A part of the exhibition is set
aside for apparatus for making gas analyses ; amongst them are dry-
ing-machines, gas-extractors, for sewage, also several other instru-
ments for estimating the density of gas, either by the quickness with
which it escapes, or according to M. Charcot's method. Sanitary
Record.

[ We cannot pay attention to the demands of correspondents who for-

get to give their names and addresses as guaranty of good faith.']

BOOKS ON FRAMING.
CLINTON, MASS., July 27, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, Will you kindly favor me, through the columns of

your very valuable paper, with the name and price of some reliable
work on modern house-framing, both balloon and full frame? and
oblige, Yours very truly, H. F. STIMPSON.

Assistant" are standard arid useful works. EDS. AMERICAN ARCHITECT.]

H. K. BROWN'S STATUE OF GEN. GREENE.
NEWPORT, K. I., July 27, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, I have just read your notice of II. K. Brown. You

hafe made one mistake, unless I am misinformed. I am quite sure
he made the equestrian bronze statue of General Greene in Wash-
ington, which seems to me to be the best equestrian statue in Amer-
ica, and much the best bronze horse, I know.

Faithfully, GEO. E. WARING.
[IN mentioning the most important of Mr. Brown's works, we were under

the impression that the statue of General Greene, mentioned in the records
to which we referred for information, was a standing statue within some
building, possibly the Capitol. On looking up the matter more closely, we
find that Colonel Waring is quite right as to the fact, and fully justified in
the opinion he expresses as to the merit of the equine member of the group.
Both the horse which bears General Greene, and the one that upholds the
ponderous weight of General Scott, are admirable animals, and more like
the American saddle-horse of to-day than any other bronze horses in the
country. In the case of General Greene's horse, however, we thiuk the
sculptor has committed an anachronism, as we do not believe that the horse
he bestrides is of his day and time. EDS. AMERICAN ARCHITECT.]
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THE LATE PRINCE TORLOKIA. Visitors to Rome of late years often
saw driving in an unpretending carriage, or devoutly attending mass at
St. Mark's church, a man of venerable but strange appearance, who,
by his aspect seemed to belong to a bygone generation. He might
almost have been taken for one of those pensioners who may still be
seen in remote almshouses, rare survivors of the energetic reforms of
the Charity Commissioners. He was always to be seen dressed in a long
snuff-colored coat reaching nearly to his heels, cut after the fashion in

vogue in 1820, a large, double-breasted waistcoat, and trousers fitting

closely to the leg, but spreading out bell-shaped over the foot. His
wristbands, limp and starchless, hung down far beyond the sleeves of
his coat, and on his head he wore one of those genuine old beaver hats
dear to our grandfathers before the age of silk. In cold weather he
was wrapped in a cloak that might well have scandalized the eyes of a
modern tailor. It was confidentially affirmed that the owner had worn
it for nearly sixty years, ever since he made his first trip to London in

1829. A strange figure this was to meet in the last quarter of the nine-
teenth century even in Rome, where strange sights are even now com-
mon. Yet any one that had an eye to see would have been more struck

by the features of the man than by his clothes. The heavy beetling
brows, the keen eyes, the square-cut mouth and determined chin could

hardly belong to a man without a history. The question, Who is this ?

was pretty sure to raise to your lips on seeing him, and no passer-by
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but could answer the question at once, for Prince Torlonia had, during

many years, been a notable character in Rome. He was the chief

member of a family whose name had for more than half a century been

to Romans a synonym for wealth, luck and liberality. Even the Roths-

childs could no more than vie with the Torlonias in their rapid rise

from poverty to opulence and their magnificent expenditure of a huge
income. The story of that rise can be told in a few words. In 1780,

when the Ancien Regime was drawing to a close, two brothers, Marino

and Jean Torloni, herdsmen in what is now the department of the Puy-

de-Dome, finding life hopeless under the grinding oppression of their

noble lord, left theirSiome to seek their fortune in Paris. There they

started humbly in business, opening a small shop for the sale of second-

hand wares, but by dint of constant attention and of that inflexible

economy which is so characteristic of the French peasant, they so pros-

pered that at the end of ten years they were able to make a successful

tender for a contract as purveyors to the army of Italy. With that

army they reached Rome in 1792, but the hardships of the march

proved too much for the elder brother, and he died a few days after

entering the city. Jean Torloni, now alone in the world, continued to

prosper. With judicious patriotism he supplied the French troops with-

out pressing for immediate payment, and thus won the confidence and

esteem of Hugh Basserville, French Ambassador in Rome
;
so much so

that one day, as the tale runs, the Ambassador sending for him, said :

"
I have here a large sum of gold in my charge which I dare not keep

in my own house, for I have a presentiment that I shall soon be assassi-

nated and robbed
;
I intrust it to you for safe keeping." Torloni took the

money, and within a few days Basserville died, as he had forboded, and

the money remained as a deposit on trust in the contractor's hands.

Torloni, or Torlonia as he was now called, thought himself justified in

using temporarily for his own purposes the money that had thus

strangely come into his possession, provided that he should in the end

restore it, as he subsequently did, to the representatives of the Repub-

lic, and opening a bank he was able to conduct operations of consider-

able magnitude. Time.

How TO ooor. A CELLAR. A great mistake is sometimes made in

ventilating cellars and milk-houses. The object of ventilation is to

keep the cellars cool and dry, but this object often fails of being accom-

plished by a common mistake, and instead the cellar is made both warm
and damp. A cool place should never be ventilated, unless the air ad-

mitted is cooler than the air within, or is at least as cool as that, or a

very little warmer. The warmer the air the more moisture it holds in

suspension. Necessarily, the cooler the air, the more this moisture is

condensed and precipitated. When a cool cellar is aired on a warm

day the entering air being in motion appears cool, but as it fills the

cellar the cooler air witli which it becomes mixed chills it, the moisture

is condensed, and dew is deposited on the cold walls, and may often be

seen running down them in streams. Then the cellar is damp and soon

becomes mouldy. To avoid this the windows should only be opened at

night, and late the last tiling before retiring. There is no need to

fear that the night air is unhealthful it is as pure as the air of mid-

day, and is really drier. The cool air enters the apartment during the

night, and circulates through it. The windows should be closed before

sunrise in the morning, and kept closed and shaded through the day.
If the air of the cellar is damp it may be thoroughly dried by placing
in it a peck of fresh lime in an open box. A peck of lime will absorb

about seven pounds, or more than three quarts of water, and in this

way a cellar or milk-room may soon be dried, even in the hottest

weather. Scientific American.

STEAM-PIPES AND WOODWORK. Concerning the mooted question
of the danger of fire from the contact of steam-pipes with woodwork,
the engineer of the City of Quebec writes the Scientific American as

follows: "I am of opinion, from practical experience, that hot-water

pipes in contact witli woodwork are dangerous, and I only wonder that

insurance companies do not refuse to insure where the necessary pre-
cautions are not taken to isolate pipes sufficiently to prevent danger,
which, as I shall presently show, it is easy to do. During soft weather
steam and hot-water pipes become very hot from the surrounding air

being too warm to relieve them of or abstract their heat as colder air

does. On one occasion this winter, a very soft day, my steam-boiler

had raised the temperature throughout all the pipes about the house to

such a scorching heat that everywhere the woodwork was very hot,
and I could not bear my hand on any portion of it without burning it

as if I held it on a hot stove. It is only two or three weeks ago that a

towel laid across the coil in a room on the third floor of a house was

actually scorched as if by a red-hot iron, and this has happened more
than once. True, water heated under atmospheric pressure only attains

to a heat of 212 Fahrenheit or 100 Centigrade; but in a five-story house,
even with an open well or cistern in the garret, above a height, say, of

fifty feet equal to a pressure per square inch of nearly twenty-two
pounds the water, of course, reaches a much higher temperature as it

does in any closed vessel; and if to this be added the additional pressure
or resistance in the rising mains due to the retarding by friction through
long stretches of pipe with numerous right-angled bends, it is easy to

understand how the temperature required to force the column of water

along may be increased so as to become exceedingly dangerous."

THE MATAPALO OR "TREE-KILLER." One of the forest curiosities

of the Isthmus of Darien and lower Central America is the matapalo
or "tree-killer." This starts in life as a climber upon the trunks of large
forest trees, and, owing to its marvellously rapid growth, soon reaches
the lower branches. It then begins to throw out many shoots, which
entwine themselves all around the trunk and branches, and also aerial

tendrils which, as soon as they reach the ground, take root. In a few

years this gigantic parasite will completely envelop the trunk of the

tree which has upheld it and kill it. The whole of the inner dead tree

will then rot away, leaving the hollow matapalo standing alone and

flourishing. Exchange.

FIREPROOF SOLUTIONS. Sir F. Abel, F.R.S., invented a silicate of

soda which, when applied to wood in the form of a thick syrup, gives
considerable resistance to fire. The silicate forms a hard coating, and
can be used as follows : The treatment is by painting the wood, first,

with a dilute solution of silicate of soda, secondly, with a lime-wash of

slaked fat lime colored with mineral ochres or blacks, and, lastly, with

a stronger solution of the silicate. The surface of wood should be

moderately smooth, and any covering of paper, paint, etc., be removed.
A solution of the silicate in the proportion of 1 part by measure of the

syrup to 4 parts of water is prepared in a tub or earthen vessel by
stirring the measured proportion of the silicate first with a small quan-

tity of the necessary water until a complete mixture is produced, and

then adding the remainder of the water in successive quantities until a

perfect mixture in the requisite proportions is obtained. The wood is

then washed over with this liquid by means of an ordinary whitewash

brush, the latter being passed three or four times over the surface, so

that the wood may absorb as much of the solution as possible. When
this coating is nearly dry the wood is painted with the lime-wash. A
solution of the silicate, in the proportion of 1 part by measure of the

syrup to 2 parts of water, is then made as above described, and a suffi-

cient time having been allowed to elapse for the wood to become mod-

erately dry, this liquid is applied upon the lime in the manner directed

for the first coating. Building News.
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THE slight cessation in midsummer building activity will be followed by
a resumption on a probably larger scale. Builders in several large cities

have said within teu days that they regard the fall prospects as quite en-

couraging. Many architects have about completed work on large public

buildings, which are to be completed during the season. The building fever

will not abate a particle this year, and probably very little next year.
The two causes underlying this phenomenal activity are the need
of more house room and the need of wider channels for the invest-

ment of capital. The abundance of capital will probably continue,

although it is always possible to frighten it. Several factors enter

into this question. Money can be made suddenly scarce, though suc-

cessful financial combinations, aided by international understandings
as to what shall be regarded as international money. The abun-
dance of money is a constant temptation to the creation of speculative op-

portunities. Should these opportunities multiply, building enterprise would
suffer. A second cause at work is the decreasing returns from building in-

vestments. Small houses in large cities pay less than a few years ago, but

huge business structures for office use pay better because of the larger
amount of office-space made available. These buildings have been spring-

ing up in Western cities, and architects state that there are more such large
structures in hand, or projected, than ever before. Even in the far West
and Northwest where city real estate is not very dear, commercial consid-

erations are leading to the erection of numerous high and compact and ar-

chitecturally beautiful business palaces.
The country stands upon a non-speculative basis. Never before was it

clearer of speculative ventures and artificial values. Never before has

capital been as willing for investment. The wreckers who profit by disas-

ter and panic are disappointed at the uniformly favorable returns and indi-

cations in all quarters. Vast amounts have been disbursed in the liquida-
tions of mortgage indebtedness, but no doubt new mortgages for as much
have been created. Bradstreet's figures gives the value of buildings, for

which permits have been issued forsix months in twenty-five cities, at $68,-
000,000, against $53,000,000 in the first half of 1885. jt is safe to say that

speculative opportunities have been largely and permanently shut off, and
the inference is therefore at hand that legitimate enterprise will not here-

after be hampered and sacrificed. The cause which has been so efficacious

in bringing about panics has been largely removed by the accumulations of

money, and a more thorough understanding of the laws underlying health-

ful commercial and industrial conditions.

From the above quoted authority it appears that the cost of building oper-
ations projected in eleven cities during the first six months of 1886 were
20,853,000, against $22,068,000 for same time of 1885; then the number of

projected buildings in thirteen large cities was, in 1886, 15,093; in 1885, 16,-

319; in 1884, 26,871; in 1883, 24,864, and in 1882, 19,916. This year's invest-

ments in New York city are estimated at $75,000,000 in round numbers.
Boston's outlay for new buildings for the current year is estimated approx-
imately at $10,000,000, against $13,331,550 for 1885. In Philadelphia for

seven months the number of permits taken out foot up 2,349, against 2,217
for first seven months last year, and the number of operations 5,773, against

5,055. Pittsburgh suffers in a reduction from $2,100,000 last year to

$700,000 this year. Cleveland repeats last year's record. Columbus drops
her building figures from $550,000 for first six months last year to $325,000
this year. Chicago has invested $1,000,000 less this year, but architects and
builders say that this deficit will disappear during the year. The new
buildings this year number 1,617; cost, $7,395,200. Detroit swells her ex-

penditures $200,000 Louisville makes a gain from $1,225,000 to $1,900,000,
and unprecedented activity is reported. Indianapolis falls twenty per cent

behind. Kansas City doubles her last year's figures, and will probably
erect 3,500 build ings this year at a cost of $6,000,000, St. Paul and Mine-

apolis show a marked increase. Baltimore permits increased from 1,485
first half of last year to 2,073 this year. Washington fell off nearly half.

Richmond holds its own and will show investments this year amounting to

about $2,000,000. Charleston and Nashville exhibit very little difference,
and Memphis shows a twenty per cent gain.
The industrial and trade conditions elsewhere continue favorable. This

year's pig-Iron output will reach $6,000,000 tons and the Bessemer steel-rail

production has already exceeded all former records at this date. Skelp-iron
and wrought-iron pipe were never in greater demand, and the industry gen-
erally is expanding with steadiness and safety. Railroad earnings and
traffic as compared to former years are improving, resulting in heavier in-

vestments in rolling-stock, motive-power and machinery. Commercial ex-

changes exhibit a slight decline. There is a strong demand for money
throughout the West aud the supply is sufficient. Manufacturers are daily
increasing their capacity and production under the encouraging advices
from agents and correspondents. That this year's production will exceed
last year's none can doubt, but owing to cost of labor, increased capacity
and sharper competition, margins are generally disappointing. The low
cost of money on the other hand and the smaller and fewer losses from bad
debts are helping traders and manufacturers to bear existing ills with for-

titude and patience.
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7J YEAR ago or more we invited our readers to submit

r\ their votes for the best ten specimens of American archi-
'

tecture, hoping that the result would be both amusing and
instructive, and we feel that it was fairly so. We now wisli

to make a similar suggestion, and, as the result may easily be
of the greatest practical value, we hope for a much more gen-
erous response. It must have been noticed how frequently
appeal is made to us to furnish the names of books in the sev-

eral branches of architectural literature, and it must be patent
that our answers must be based almost wholly on our personal

familiarity with architectural books, which, like that of any
other member of the profession, is limited and imperfect.
As a means of providing ourselves and our readers with a

ready reference-list of valuable books, we have perceived that

no method promised so good results as that which the cooper-
ation of our readers could produce, and we therefore ask our
readers to send to us lists of the twenty books that experience
has shown them an architect can least easily afford to be with-

out. As no two men are likely to think alike, we imagine
that an examination of the ballot will disclose the titles of some
three or four hundred books which can be classified before

publication, under such headings as : general treatises, diction-

aries, histories, separate styles, drawing, general construction,

strains, materials, carpentry, ironwork, cements, roofs, plumb-
ing, painting, law, heating, ventilation, sanitation, water-sup-
ply, and treatises on separate classes of buildings, and so on.
We seem to have here enumerated about twenty classes quite

accidentally, and not with the intention that each voter should
name a book under each of these heads : on the contrary, it

would be preferable that any one who has made a special study
of any branch should compile his list mainly from the books
that bear on his specialty. We dc not mean, moreover, to

limit the list to twenty numbers only. The list should be
written on one side of the paper only, and should state : (1)
the selling title of the book, (2) the author's name, (3) the
name and address of the publisher, (4) the date of publica-
tion, (5) if illustrated, whether by plates or cuts in the text,

(6) the actual or approximate price. If the voter chooses to

express a brief opinion of the value of the work, so much the
better. As this compilation, if successful, will have a practi-
cal value to every one, which cannot be said of the lists of
favorite poets, novelists, or historians, or the lists of select

reading for the young, which have now and then been pub-
lished in other journals, we hope that our readers will give to

its preparation the time and thought it demands.

HE twentieth convention of the National Board of Fire

Underwriters, held a few weeks since in New York, was

unquestionably an important meeting, and the address of

Mr. D. A. Heald, Vice-President of the Home Insurance Com-
pany, a very able and exhaustive exhibition of the present

status of the insurance interests of the country ; but though it

bristles with facts, figures and tables, it would take the instinct
of an actuary to get from them, without the closest study, the
meat which they contain. The discussions were more of pri-
vate than public interest, as the feeling seemed to be that it.

had become a matter of vital interest to examine the present
methods of insurance, to discover whether it were possible for

any companies to survive under the now common practices,
high commissions, cut rates and extravagant expenditure.
The important point of the meeting was the adoption of a fixed
scale of commissions for agents and brokers, lower by some
points, we believe, than the average of recent years. The
interest that underwriters have in the constructive methods
employed by architects and builders seems to have been wholly
neglected, and the only thing we notice bearing on the mailer
in Mr. Heald's address is the remark, apropos of the ratio of

burning, that "rates have little, if any, influence on the latio
of burning." As a statement of past facts, this may be ac-

cepted as true, but as to potential facts, we believe it very wide
of the mark. We have so often expressed our belief that the
underwriters had it entirely in their own hands to materially
reduce the annual fire-loss, that it is needless to go over the

ground again. We trust, however, that before long they will
find a way of employing their organized efforts in encouraging
better building. If the companies forming the National Board
will really work together, and stick to the letter of their com-
pacts, as they now seem disposed to do, we believe they could

safely venture on so drastic a measure as to decline absolutely
to write risks on new buildings, begun after the adoption of
the measure, which did not fulfil certain minimum conditions of
safe building, and the grade and character of the requirements
could be raised from time to time, the movement being encour-

aged by a further discrimination in rates. It seems to us that
an organized capital of seventy-eight and a half million dollars,
which now pays nine and one-half per cent to the stockholders
who own it, may safely undertake such a step as this, and that
the stockholders would be willing to sacrifice five or ten per
cent of their dividends for the sake of having a more reason-
able assurance that the remainder could be safely counted upon
as a regular and permanent income.

0N
the whole we are glad we do not live in New York, life

is getting too complicated and upheavals, physical, social
and political are more frequent than our Puritan blood

could endure. The physical disturbances are those which most
often interest us, and we trust our readers will bear with us
while we recount how once more the streets of the metropolis
are found to contain buried millions for which like true miners
the operators have to drift and tunnel till they strike the
"
pocket" where the metal lies, deep in the trousers' leg of each

tax-payer. The newest corporation which has secured for it-

self the right to inconvenience its fellow citizens for its own
certain and their possible benefit by tearing up the road-beds
is the Standard Gas-light Company, which propo.-es to furnish
the city and its citizens with illimitable cheap water-gas. Apart
from the fact that water-gas is generally supposed to be only
less dangerous than the natural-gas which is now used with
more or less safety in some parts of the Middle States, and
hence that the new enterprise will introduce an added zest to

daily or nightly life, the scheme of operations of the new com-
pany is interesting and highly commendable in that it first

sets the example of cooperating with another occupant of
the sub-pavement region in such a way that the public will

be annoyed by the execution of one compound in place of two
individual operations. The gas company has affiliated itself

in a certain degree with the New York Steam Company,
and for laying its pipes will make use of the same trench
which the steam company is obliged to dig, the steam-pipes
being laid six feet below grade, while the gas-pipes can be

jil
iced only three feet from the surface ; so that whenever

the steam company extends its lines, the gas company will

probably extend in the same direction, and thus will he less

of a nuisance to the public than other enjoyers of similar priv-

ileges. In a still more ingenious way the gas company will

take an economical advantage of the existence of the steam

company and its plant. In the manufacture of water-gas the

hydrogen needed, to the amount of seventy per cent of the en-
tire mixture, is obtained from steam, and perceiving that at
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night when factories and private houses have no or small use

for the steam which the steam company can, and to a certain

extent does supply, since the pressure in the steam mains has

to be kept up, the gas company proposes to manufacture its

gas at night when the steam plant would otherwise he idle. In

this way the steam company becomes interested in the success

of the new enterprise, as it is thus assured of an income for the

hours when its plant is now idle. The two companies there-

fore seem likely to work most harmoniously together, and have

already bought, at an outlay of a million-and-a-half dollars, six

sites at intervals of a mile on the river front, where will he

erected ste i:n-^diiratiii^ and gas-manufacturing plants, gas-
ometers and so on. Realizing that in waier-jjas it has a subtle

substance of somewhat undefined chnracieristics to deal with,

the Standard Gas-light Company proposes to use wrought-iron

pipes for distribution such as are now successfully employed
for natural-gits, a id contracts for two hundred and fifty miles

of these pipes are, it is said, soon to be placed.

tTTN international exhibition of a restricted but not the less

rj interesting character will be held in the Kunstlerhaus, at
'

Vienna, during December and January next, under the

auspices of La Societe des Arts Graphiqnes. The objects
admissable for exhibition are such engravings, etchings, wood-

cuts, lithographs and any form of illustration produced by any
of the innumerable chemical processes as have been produced
in any part of the world since the exhibition of 1883. Illus-

trated publications will also be admitted, and though not so

stated we pre.-ume that the processes of chemical reproduction
will be shown in operation, as well as the perfected results.

Contributions from all quarters are solicited, and must be sent

before the end of September to the bureau of the Society, VI,

Magdalenstrasse, 26. Contributors are requested to forward

their plates unmounted, the Society charging itself with the

cost of framing and hanging. The jury of admission will con-

sist of three members of the Society and four members of the

Kunstlergenossenschaft, or Society of Artists, who will also

award the medals and honorable mentions. The Society re-

serves the privilege of publishing in its annual, the Jahrbuch
der graphisctien Kiinste, which will serve also as the catalogue
of the exhibition, such plates OF portions of plates as may seem

advisable, the method of reproduction being arranged with the

author of the plate. Further publication will also be made, to-

gether with critical reviews ot the exhibits, in Die graphischen
Kiinste, the organ of the Society. This is, we believe, the first

of a series of annual exhibitions of this kind which are to be

held at the same place about Christmas time each year.

TURNING
over some old papers the other day, we came

upon two or three bills for carpenter-work and plastering,

dating back to 1821 and 1822, which have a certain inter-

est, as showing the value of work and materials at that time,

compared with the prices now current. One thing which sur-

prised us, and will, perhaps, be equally surprising to our

readers, is that the cost of lumber, keeping in view the com-

parative purchasing power of money, was at that time far

greater than it is now. Sixty-five years ago a large part of

the United States, which is now cleared, was an unbroken

forest, and every township in the Eastern States must have

contained a good deal of timber of the original growth, yet we
find "refuse boards" charged in 1821 at eleven dollars a thou-

sand feet, which would be a high price now, while painters'

work, which is the only labor we find charged in the bills just
now before us, is put down on the bill, which would naturally
include profit, at seven shillings and sixpence, or one dollar

and a quarter per day. The inference is that it would have
taken a painter or carpenter in those good old days at least

twice as long to earn money enough to pay for boards to cover

his house as it does now, notwithstanding the fact that the

timber is brought ten times farther to market now than it was

then, and that the supply is, according to all accounts, nearly
exhausted. Among the other items we find laths charged at

seven shillings, or a dollar and seventeen cents per thousand,
and clapboards at "

twenty-five cents for ten," or twenty-five
dollars per thousand. This would be a low price for pine clap-
boards now in Massachusetts, but it was a high price then com-

pared with the value of labor. Contrary to the general

impression, spruce and hemlock seem to have been very gene-

rally used, and we find items of hemlock boards at eleven dol-

lars a thousand feet, and spruce at fourteen or fifteen. Clear

pine plank, which many people imagine to be a much scarcer

material now than in the days when second-growth timber was

unknown, is charged in the bills at fifty dollars a thousand

feet, which would be a tolerably high price in the same locality

to-day, and corresponded then to about twice the value, in the

torm of labor and cost of living, that it could be exchanged
for now. Of some materials, the cost seems to have been even

greater then than at the present. In a bill for painters' work,
dated 1827, we find oil charged at twenty-three cents a quart,
which even allowing for profit, is a higher price than most
architects would now approve in a days'-work bill, and varnish

is put down at the rate of lour dollars a gallon, a charge which
would just about pass an architect's criticism in these days.
One of the items is for '

green paint for chairs," so that if any
of our readers are of an archieological turn of mind, they may
make a note here that the fashion of covering furniture with

this ugly and adhesive coating, which has not died out even in

our own college days, dates back at least fifty-nine years.
The credits on this bill, which amount to about seventy dollars,

include items of thirty-five bushels of potatoes at thirty cents a

bushel, and two barrels of cider, differing apparently either in

size or quality, as one is credited at two dollars, and the other
at eight shillings, Massachusetts currency, or one dollar and

thirty-three cents.

'/jLTHOUGII the responsibility of building contractors with

rj[ us i.s not so great or so rigidly defined as it is in France, it

seems possible that a claim might be bruught against an

employer who had detailed a workman to do a certain job
under the direction of the owner, who might afterward seek to

recover damages on the failure of the work, although the con-

tractor had never visited the job, and had given no advice or

order relating to it. A French gentleman wrote to a contrac-

tor to send him a workman to build a hot-house, the workman
to do the work as the owner should direct. The contractor

provided the workman, and also a certain quantity of cement
which was used in building the walls of the hot-house, the

owner supplying the other materials. As these walls, built

under the owner's orders, were too thin, they fell down before

the building was completed, and had to be rebuilt more stoutly.
Alter a while, the contractor sent in his bill for the wages of

the workman and the quantity of cement supplied. The
owner offered to divide with the contractor the cost of the re-

building made necessary by the accident. The contractor

declined this offer and brought suit for the full amount, but lost

it and was condemned, moreover, to recompense the owner for

the damage the accident inflicted on his plants. In spite of

this, La Semaine des Gonslructeurs holds that the contractor's

responsibility exists only when he has the right to give orders

to his workman, and actually watches or has the right to watch
over the manner in which the work is done. It seems to us,

however, that if the workman was really in the employ of the

owner, the contractor made a mistake in sending in his bill for

anything more than the cement he supplied for the job. If

contractors are to be held accountable in such cases, it seems
that the only way they can relieve themselves from risk is to

remove the detailed workman from their pay-rolls during the

job and re-engage him on its expiration.

iT\ NEW method of protecting iron with magnetic oxide, the

T\^ invention of M. de Meriteus, is briefly described in Engi-'

neering, which expresses the opinion that if the method
works as successfully in practice as it does in the laboratory it

will probably supersede the Bower-Barff process, as it is so

much simpler in manipulation. In a bath of distilled water-

heated to 156 to 176 Fahrenheit, the metal to be coated is

placed, and an electric current passed through it, the current

having only sufficient electro-motive force to decompose the

water. The oxygen when liberated collects on the metal, and
in a few minutes the darkening of the surface shows that the

union of the gas and metal has taken place, and that magnetic
oxide, Fs O4

,
has been formed ; in an hour or two the coating

of magnetic oxide will resist a scratch brush and will take a

fine polish. Apparently the only thing to avoid is the use of a
too strong current, the effect of which is to cause the formation
on the metal of a pulverulent oxide which has no resisting

power. It seems that with a tank of distilled water, a

small dynamo, care and a little experience, metal work may
by this process be protected by the ordinary contractor, acd

practically almost, in situ.
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STUDIES IN THE RENAISSANCE. 1- IV.

THE AKABKSQUE.

I

Fig. 8.

X a former number we dis-

cussed the origin and beau-

ties of the '

arabesque," and

we promised to return to that

interesting element of the Re-

naissance before passing on to

other details. Thus far we have

traced this beautiful form of

decoration back to the polychro-
matic ornament of the Greek

antie, and have seen how the

Romans filled in the panels of

their anlce with acanthus scroll-

work. It seems clear that the

cinque-cento ornamentists could

not claim to have originated the

arabesque, although, as we shall

presently find, they may take

credit for clothing it with a

thousand -and -one fresh and

beautiful forms.

Reference lias already been

made to the unfortunate nomen-

clature of the arabesque. It

might, with much more pro-

priety, have been called the

"grotesque," if that word had

retained its original meaning,
for this class of ornament un-

doubtedly sprang from the

ancient models found in the

baths or grottos of old Rome,

stood for something more coarseThe word "
grotesque

" has Ion

than the graceful and delicate, although fanciful, conceptions which

are called arabesques. Some authorities have wisely suggested that

the term "
R:iphaelesque

"
should be applied to this class of orna-

ment; for, no doubt, the growth
of it is largely due to Raphael's
renowned Vatican designs. The
name has not, however, been re-

ceived with favor, and the mis-

nomer "
artbesque

" must still

hold good. Before studying it

in the charm of its full cinque-
cento bloom, we may profitably
look at its development in the

tre-cento and qualtro-cento pe-

riods, for it must not be sup-

posed that the beautiful concep-
tions of the sixteenth century
sprang into life in a generation.
The way was paved for that

wonderful epoch by the men of

centuries before. So soon as the

early part of the thirteenth cen-

tury, Nicolo Pisano, an enthusi-

astic and able reviver of antique

sculpture, made a stand for a re-

turn to the style of the Classics.

Other great men who are now
remembered only, or principally,
as literati spent years of labor

in the same cause. Those sworn

friends, Petrarch and Boccacio,

really spent more lime in the

preservation and restoration of

old Roman and Grecian litera-

ture than they did in writing the

prose and poetry which has made
them famous. Cosmo, the father

of the Medici, was unrounded by
a noble band of learned men, who
labored hard for a revival of

Classical learning, and but for

their pioneering efforts in this

direction, it is hardly likely that a revival of the Classic in architec-

ture and ornament would have followed. The establishment of the

printing-press and the wondrous wood-cuts which, ere long, made their

appearance in the earlier books, did much to l.elp forward the re-

vival, especially the development of the arabesque. Andrea Man-

tegna's illustrations to "
Hy/merolomachia, or the Dream of Poli-

philus," published about. 14'JO, afford a noble example of bow the

printers first commenced to distribute ornaments which were founded

upon old Greek and Roman forms.

The publication of the works of Vitruvius, about the same time,

gave a great impetus to art in a like direction; but generations before

this there is evidence that the Italians never took kindly to the pro-

vailing Gothic forms. In the ceilings of the Church of Assisi,

ascribed to '-the father of painting," Cimabiie, we find the acanthus

beautifully drawn, a fact which shows that the loveliest of decorative

conceptions renewed vitality at that early date. This was, however,
but the budding of the new style; the blossom did not appear until

the beginning of the fifteenth century. Prior to this it was more a
revival of principles ; presently it became a literal renaissance, and
carried all before it. In considering the works which are associated
with this transition period, one cannot help admiring the freshness of

those early efforts which show a desire to return to the aesthetic prin-

ciple. Indeed, it is questionable whether the combinations of Classic

with the prevailing Christian elements, which we find in the begin-
nings of the epoch, are not less stilted and more admirable than the
later very correct but painfully academical copies of the antique.
The pioneers worked with a chic and ndivete that were, to a great
extent, curtailed a few centuries later. In the Renaissance, particu-

larly in the arabesque, recourse was had to all sorts of fruit and
flowers, and it is interesting to note the earliest example of this adop-
tion of purely natural forms, simply for the .take of their Iteaiif// and

apart from symbolism. It is to lie found in the Cathedral at Lucca,
in the celebrated monument to Ilaria di Caretto, erected in 1413 by
Jacopo della Quereia. A good cast of this remarkable work may be
seen at the Crystal Palace, and those of our students who are within
reach of the excellent Renaissance court which is to be seen there,
will do well to visit it. The chubby boys, or puttini, supporting fes-

toons of flowers, were, at the date of their production, a startling
innovation on current traditions. The fountain in the Market
Square, Siena, by the same sculptor, was another step in the Renais-
sance direction, and secured for Jacopo the sobriquet of "

Jacopo
della Forte." But, tempting as the general history of this period
always is, we must direct our attention to the growth of the particu-
lar piece of ornament the arabesque which is now under consid-

eration, and we find a suggestive lesson in its development on the
renowned bronze gates of the Baptistery at Florence.
The fifteenth century had no sooner dawned (ban the art circles of

Florence decided to raise another gate to the Baptistery, as a com-

panion to the one by Andrea Pisano, which was designed under
Gothic influences. We need not here recount, at length, the story
how the artists of Italy entered into the competition, and that three,

Brtmelleschi, Donatello and Lo-

l fro;n Vol. XIX., No. 53K, page IM.

renzo Ghiberti, were credited as

being
"
worthy." Somehow or

another, the two former retired

from the competition it is said,

voluntarily and young Ghiberti,
then only twenty-two years of age,
set about his gates. It took twen-

ty-three years of honest labor be-
fore Lorenzo had the joy of see-

ing the first part of his task fin-

ished, but when it was erected it

took everyone in grand old Flor-
ence by storm, and the authorities,
as evidence of their satisfaction,

gave Ghiberti an order for anoth-
er gate, a work which he finished
about the year 1444. It would
be difficult to overpraise the beau-

ty of this supreme effort of the

early Renaissance, or the effect

which it had upon the propa-
gation of the new style. Fort-

unately, most of our museums
now possess replicas of Ghiberti's

work, and it is delightful to study
such excellent casts; but to see
the gates themselves is a rare and

impressive pleasure at least we
found it so when making our notes
from the originals in Florence.

They have so often been copied
and illustrated in various books,
that we need not give fresh en-

gravings of them here. We have,
moreover, only to deal with one

portion of them just now; viz.,
that which concerns the historv of

Figs. 9, 10, II, I 2 and 13. the arabesque and it is the band
of ornament surrounding the panels, rather than the Scriptural sub-

jects of the panels themselves, that is calculated to serve our present
purpose. The piece of the banding which is shown in our initial cut
will sufficiently indicate the character of all the rest. Therein, Ghiberti
has tied together, with consummate skill, a collection of leaves, flowers,
fruit, vegetables and birds, cut in alto-relievo, of which the section here
illustrated gives a fair sample. When it is remembered how earlv
in the history of the Renaissance before the second half of the fif-

teenth century -this effort was put forth, the talent and courage of
the young sculptor become amazing. No wonder that such art-

lights as Buonarotti and Raphael revered the name and works of
their gifted predecessor, Ghiberti. Anon, we shall have to talk of
some contemporaries of Ghiberti notably, Lucca della Robbia and
Filippo Brunelleschi but for the present it is enough to show the
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first blossoming of the arabesque in a nat-

uralistic direction. Wliile nature is, per-

haps, too faithfully copied in these forms,
there is an arrangement and banding to-

gether of the parts that makes the bor-

dering truly decorative. We may here

just by way of showing that one, at least,

of the contemporaries of Ghiberti used

fruit and flowers in much the same way
as lie draw attention to a beautiful me-
dallion by Lucca della Robbia, which we
saw in Florence. It is but inadequately
illustrated in Figure 15, but a glance at the

banding will show that the treatment of

the fruit is much like that which is found
on the Baptistery gates. Here, again, the

forms are merely employed, together with

the Classic dentil, on account of their beau-

tiful line and shadow-giving properties.
Tins bit of Robbia is, however, only intro-

duced by the way. His work is a study
by itself, and must be considered as such.

The marked difference between this quat-
tro-centii treatment and that which pre-
ceded it, was that nature not only sup-
plied mere suggestions, but was drawn

upon for exact models of anything and

everything that had decorative properties
about them. The typical element was

eliminated, except in some general way
such as jmtlini and flowers to a fountain

and the purely decorative substituted.

]n designing, the artists disposed their

out transgressing the canons of the quattro-cento, if not of the cin-

que-cento. How various Italian artists have, from time to time,
clothed afresh the arabesque, will be made
clearer by observing the rest of the an-

nexed illustrations. Before considering
them seriatim, we may remark that car-

touches or s-crolled shield -work figure

largely in that Italian Renaissance which

preceded the purified cinque-cento. Of
those forms we must, however, speak later

on. The quattro-cento was also distin-

guished for the first introduction of that

remarkable style of arabesque all too-

florid which culminated in Raphael's
celebrated decorations in the luyyie of the

Vatican.

If asked for a definition of the ele-

ments which were used in designing at

this prc-cinque-cento period, we should
describe them thus : Classical ornaments
used with conventional and natural flow-

ers and foliage the former oft-times bear-

ing a strong resemblance to the Sarace-

nic; men, women and animals, natural

and grotesque; cartouches or pierced and
scrolled shields in great prominence ;

tracery, independent and developed from
the scrolls of the cartouches ; and all

sorts of jewel forms. Description is,

however, of but little use to make clear

the unparallelled variety of the elements
of this richly-dressed style. These en-

gravings will help our definitions consid-

Fig. 14.

materials simply with a view to the pict-

uresque and ornamental. Here, then, we
get the first indications of a definite re-

turn to an aesthetic motif. Ghiberti em-

ployed these flowers and fruit because

they made a beautiful border to his gates,
full of light and shade, not (leering to

convey any other lesson by their use than
that of simple beauty. 15y this innova-
tion the traditions of, say, a thousand

years were broken, and art was liberated

from the trammels of mystic symbolism.
From this time meaning ornament practi-

cally succumbed in Italy, and has never
to this day recovered its once proud po-
sition. We have dwelt rather long upon
this stage in the development of the ara-

besque, for, while the origin of it in the

Classic has been carefully shown, the

branching out of its details in this new
direction must be none the less carefully
observed. Noting even this fragment,
we can see how the door was opened for

the admission of all sorts of comparatively
new elements; and we should gather from
this the useful lesson that any designer,
in any age, can re-dress the Renaissance
with such forms as are near him, with-

erably. Figures 14 and 16 have been

sketched from a couple of beautiful Ital-

ian pilasters which are now in South

Kensington. Figure 14 is from an Ital-

ian fountain, in Florentine blackstone

(nietra sereita) which formerly stood in

a house at Florence. It is attributed to

Benedetto de Mariano, date about 1490,
and is a beautiful example showing how
the arabesque was progressing at that

period. Its details do not, however, de-

part largely from the Classic. Birds,

masks, and a few shells, together with
acanthus scroll-work, are the only ele-

ments in its composition. In the accom-

panying pilaster, Figure 16, greater free-

dom is shown, and it is on that account
a more characteristic example. Towards
the lower portion, musical instruments and
even gardening implements, are

strung
with admirable skill from the central
stem. The Classic element is strongly
marked in both these designs, and the
three simple pilasters, Figures 10, 11 and
12, are examples of the same class. We
must dive farther into the history of the

arabesque, in order to discover greater
freedom, and Figures 9 and 13 herewith

Fig. 16.
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show two entirely different forms. In Figure 9 we get nothing but
scroll-work running off into all sorts of queer birds and chimeri-
cal creatures, a design full of rare spirit and skill. No purely Clas-
sic pilaster ever contained half tile wriggling, racy spirit which can
be discovered in this fragment. In Figure 13, the panoply of a Ro-
man warrior is separated, and, together with a few bunches of fruit,
is made up into a charming arabesque. While the elements of this

forcible design are purely Classic, the clever arrangement comes of
(he Renaissance, and, taken alto.'ether, it shows that nothing which
has graceful shape need be placed outside the scope of this most

comprehensive of styles. In this case, moreover, all the details are

strung from ihetopof the panel instead of springing from a stem,
as is ii.sualK the case. There is no reason why the uniform of an

ordinary niiieleeiiih-eentury policeman or soldier should not be sim-

ilarly hung up on a nail in a modern panel.
J. WILLIAMS BKXN.

A X ED ITO R'S TRIP A 15 ROAD.' VIII.

THK AKLUKItG TUNNKL. INNSBRUCK. MAXIMILIAN'S TOMIi.

THOSE persons who dislike dili-

gence riding, or who. for anv

reason, wish to take the most

interesting railway route possible
into or out of Switzerland, should

certainly try llie Arlber^ line, cither
to or from Innsbruck, through the
new tunnel. The train leaves Zu-

ich, the prettiest and pleasantest
'

city in Switzerland, at the very
comfortable hour of five minutes
before ten, and runs straight up be-

side the lake toward the Alps,
which form the background of the

Zurich landscape, The track runs
almost in the water of the lake, and
llie passengers have just about time

enough to become thoroughly pene-
trated with the beauty of the lovely
countrv along both shores before

they are suddenly transported into

,- >", u a siorije hcmmcd-in by tremendous
H.MP-.W00 >/^E HAU-Vreci pices, which conduct them,

yP-K/, ^lO.past a long succession of snowy
,,w . peaks, and ravines filled with ice,

to the meadows of the Upper Rhine

valley, the line of division between Switzerland and the Tyrol.
After following the Rhine northward for fifteen or twenty miles, the

train turns eastward, and plunges into the Tyrolese Alps, working its

way upward along tlie side of the mountains which shut-in the nar-

row valley of the 111, until it reaches the great tunnel, which,
although not so long as the St. Gothard tunnel, is much higher above
the sea. Of the supplementary tunnelling which often forms the

prelude to a great work of the kind, there is at tlie Arlberg very
little, so that the view of the approaches from the train is almost un-

interrupted. On the east side, particularly, after the cars issue from
their sixteen minutes of transit through the earth, into the wild val-

ley through which they descend toward the Danube, the road is

entirelv open, with the exception of two or three very short tunnels,

apparently built up purposely, in order to conduct the avalanches
from the upper portionsof the mountains safely over the track into

the abyss below. A hundred miles more of this sort of engineering
brinns the train to Innsbriick, after travelling for nine hours, at

express speed, constantly in sight of snow-mountains and glaciers;
and the tourist has then the choice of proceeding either eastward to

Vienna, northward to Munich, or south to Verona, as best suits his

plans, or he may, as we did, stay over a day or two for the sake of

taking a better look at the little Tyrolesc metropolis.
A more unexpected sort of place the average tourist seldom comes

across. One gets accustomed, when travelling in Switzerland, to fre-

quent changes in the style and construction of the houses, which dif-

fer, almost in every valley, in same way from those in the neighbor-
ing valleys, but in Innsbruck all trace of ordinary Swiss or Tyrolese
architecture disappears, and we find a sort of small Milan or Genoa,
with additions from Munich and Nuremburg. dropped in the middle
of an Alpine valley. Surprising as it was to find the stucco clas-
sicisms of Italy in the midst of the almost purely wooden construc-
tions of the mountain villages, it seemed to me that much of the
Innsbriick work surpassed, in perfection of execution, anything that
I saw in Genoa. In the modern buildings, particularly, the cement
surface was treated with an ingenuity which gave it a real artistic
interest. Most of them, like the palaces which served as their pro-
totypes, had rusticated basements, with two or three stories above,
united by pilasters, and with windows dressed, and heavy cornices,
with or without an attic above, and much pains seem to have been
taken to give variety to the texture. A very successful device, which
occurred repeatedly, was to cover the projecting faces of the base-
ment rustications with small stones, an inch or so in diameter, set by
hand in the cement while soft. It might be imagined that care
would be required to do this well, but the workmen seemed to have
learned the secret, and the, effect, in contrast with the smooth,

1 Continueil from page 02, No. 554.

moi-otonous mouldings and pilasters, was extremely o-ooj, indepen-dent of the piquant flavor which such an honest, way of treating the
material gave to the appearance of the building For the othei" por-tions of the work it seemed to be thought sufficient to mix the stucco
tor the plain surfaces with coarse sand, using fine sand for the strin"-
coiirses, pilasters and other dressings. Some of these were very
elaborate; one, house, in particular, apparently about two hundred
years old, being covered with rococo decoration in cement, so heavyand so deeply undercut, that I could not for some time convince my-self that it was not of solid stone. On trying some, of the old stucco,
I found it very hard and tough, resembling good limestone much
more than the sandy, dispirited sort of material which our uncles and
aunts used to daub over the outside of their New York and New
England houses

; and, without being entirely converted to plastered
architecture, I am inclined to think that if the work could be done
as well with us as it is in Italy and Germany, we should find it a val-
uable resource in the development of that more solid style of build-
ing for which there is certainly now a widespread' demand in
America.
At Chamonix, where a simple style of stuccoed construction is

used for the large hotels I happened to meet witli the architect of
one in process of erection, and obtained from him some information
which supplemented very well that which I was tryiii" to <ret from
observation of the work going on. The w.i'.ls of the new hotel, like
most of those intended for stucco in all countries, were built of
rubble, which in this case was of slate, although limestone is natu-
rally the ordinary material. The stones were small

; few of them,
with the exception of tlie granite quoins and window dressings, beinga foot long, and the wall, although as well bonded as waap08siblewith such materials, looked to me as if it needed verv good mortar to
keep it in proper shape. The mortar was, however, very good ; quite
equal, I thought, to mortar of the same age made with one cask of
the best Rosendale cement to two parts lime. It was, in fact, made
with hydraulic lime, from some qtian-v in the neighborhood as I

learned, mixed with about its own bulk of paste of fat lime, which is
at Chamonix the more expensive material. The hydraulic lime
seemed to me to have very feeble qualities of anv kind. It was
delivered in bulk at the building, in rather small, white lumps, and
stored under a shed, but before using w*s brought out, a barrel or
two at once, placed in a pen in the open air, and sprinkled with
water enough to wet it thoroughly. This caused it to slake slowly,
without heating, into a powder, which was heaped up in a convenient
place, ready to be mixed, as wanted, with the fat-lime paste, already
stored near by, and the proper quantity of sand. All the exterior
joints of the wall were laid "slack," the mortar not being allowed' to
come within an inch or two of either face, in order lo give a good
key to the subsequent stucco. On my inquiry as to the precisemethod of completing the plastering, which seemed likely to adhere
but feebly to the slate, the architect told me that after the roof was
on the building, he should have some mortar mixed very thin, almost
like whitewash, and should have the wall treated all over with this,
following the thin wash later with one or two coats of the ordinarymortar. This, if done by experienced men and with good materials,
would, he was sure, give a permanent coating, and the appearance of
the houses in the neighborhood, which were free from scars or stains
certainly justified his confidence.

At Innsbruck, although the cement used in the stucco must be of
the finest quality, the method of employing it seems to be the same,and although the climate must be very trying, the result is all that
could be desired, so far as cheapness and durability are concerned.

Even in the way of real architectural sensations, Innsbruck has
more to offer than I had expected. Coming to the place in a certain
sense accidentally, through a change in our plans, I had made no
study of the guide-books, supposing that nothing more would be
necessary than a ramble through the streets to find out everything in
the town that I cared for. In pursuing this programme on the first

evening after our arrival, [ came across a church door, and, naturally
enough, opened it and entered. Although it was nearly dark, I
could see that I was in a lofty building, with marble columns sup-
porting the nave arcade, a stone pulpit with marble stairs built into
one of the columns, and a stone rood-loft carried on arches spannin"
the nave and aisles, but I was hardly prepared to observe in addition
two long rows of gigantic figures in strange costumes, standing under
the nave arches, with their backs to the aisles. A closer examina-
tion, followed by a second visit the next morning, showed that the
twenty-four giants were statues, some apparently in brass and others
in bronze, raised on a continuous plinth, and representing various
more or less historical personages, from King Arthur ofEnglanddown to the Austrian emperors of the sixteenth century, all dressed
in armor, or brocade or lace, according to sex and circumstances,
after the fashions prevailing in the sixteenth or seventeenth century,and very effectively modelled and finished. In the centre of the
nave stood the great tomb of Maximilian, the beautiful sculptures on
which are, I suppose, pretty well known to most people, but the
novelty of the huge brass figures in ruffles and lace, which stood
near, made them more interesting to me than the tomb, or, indeed,
than anything else in the church, except, perhaps, the superb
wrought-iron work which surrounded the Maximilian monument,
formed the chancel screen, and protected nearly all the casual open-
ings about the building. Except the beaut ifiil'lock on ihc dour, the
ironwork was not extremely delicate, but it was coiled and twisted
and interwoven with a variety of design, and a masterly handling of
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the material, whicli has certainly been seldom surpassed, and would

be even more strikiii!.' if it were not for the gilding with winch here,

as in most other places fortunate enough to possess such treasures,

the best portions have been " touched up," to the ruin of their proper

effect.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.]

GALLKHY IN TIIK GOVERNOR'S WINTER PALACE, ALGIERS.

[Gelatine print issued only with the Imperial and Gelatine editions.]

COMPETITIVE DES1UN KOR A $5,000 I1OUSK, SUBMITTED BY

" Adonis."

ryTONK to run across nortli and part of oast side; to be a local

X sand-stone, rock-faced, left very rough and dressed to a line.

r^ Exterior stained. Interior (main rooms) chestnut-filled and

stained to imitate oak. To be a small laundry and a servants' clopet

in basement. Servants' room and a large
"
play-room

"
finished off

in attic.
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Roman roads are kept in their former positions, and good roads,

ninety feet wide, art made from all the city gates. The Cathedral conns
in a <rrand position al the junction of the two principal streets, anil

the Royal Exchange, witii all the principal city olhces ami guilds

grouped round it, stands in the centre of a noble, piazza close to

London Bridge, and forming a nucleus inwards which most of the

important streets converge. The churches, each with a good space
in front of it, are arranged in the hest possible position for sight and

approach, while the great circles or piazzas in which the principal
thoroughfares intersect give line opportunities for architectural

effect, besides assisting traffic in an admirable manner.
A wide wharf forms a worthy embankment for ihe river along

the whole length of the city, approached at all points of importance
by wide roads intersecting the city in all directions. The Fleet

river t now unfortunately running underground as a huge sewer
was to be cleansed and widened so as to be available for shipping
purposes, and spanned by bridges in several places. Tlie principal
streets were to be ninety feet wide, others sixty feet, and none less

than thirty. All the principal buildings and markets were to have

thoroughly good approaches, and it is a lasting pity that this scheme
was never realized; for, besides the architectural dignity it woidd
have fostered, it would have obviated in great measure the constant

congestion of traffic which is the bane of modern policeman and nian-

of-bu.-iness. The rights of ground owners and llieir eagerness to

begin rebuilding without loss of time proved too strong for Parlia-

ment to cope with, and tlie city was rebuilt on the old lines and with

the old narrow streets in most cases
;
even the most necessary feature,

and one that Wren struggled bard for, the river quay, being sacri-

ficed to the cupidity of unreasonable individuals. \Vren succeeded
in getting a Building Act passed in Parliament regulating the ile-

scription of materials and such matters, but otherwise he was not

able, to control in any great measure the erection of private buildings
in the new city. lie acted as district-surveyor himself, and put
down, with a high hand, anv attempts at mean and unsanitary build-

ing.
In his general capacity as architect for the rebuilding of London,

Wren directed nearly, if not quite, all the public buildings erected
in the city until the time of his retirement. It is in tiiesu buildings

the churches and steeples chiefly that Wren's wonderful origi-

nality of conception, and the versatilitv of his genius, at e shown
forth to the utmost; for he. was, I believe 1 am right in saying, acting
entirely without precedent in nearly all of them.
Of course, as has often been pointed out, these spires are built to

some extent on the lines of the old Gothic ones; but really, in the

case of most of them, beyond the fact that the towers have high
tapering tops to them alter the manner of the Gothic ones, the

resemblance is not very apparent. Verv few of Wren's spires are
mere high-pitched rnoi's, I'Ke Gothic spires, but artfully-contrived

and admirably-grouped stages, gradually receding so as to give the
roof-like outline. In nearly all these that is to say, the stone ones

Wren's favorite "cone" has been applied to carry the central
mass of stonework from the walls of the tower, and Wren had ample
opportunities for testing tlie qualities of this arrangement before

applying it in the dome of Si. Paul's. It is a noticeable feature in

these steeples that they always start clear from the ground, instead

of, as in many later works, off a pediment or root, thereby losing

partly the effect of the total actual height. The finest of these

steeples is undoubtedly that of the church of St. Mary Arcubus, or

le-Bow, begun in 1671 and finished five years later. The first church
built on the site of (he present one was a work of William the Con-

queror's time. This church, being built on marshy ground was
raised up on great arches well above the ground, a circumstance
from which it took its name. The Court of Arches received its

name in the same way, the meetings of this court being formerly
held in the church.

Underneath the remains of this church, destroyed at the time of

the fire, Wren found the walls and windows and pavement of a
Koman temple which formerly stood there, and on these walls, as

foundation, U'ren built his church, The steeple, seeming to need
better foundation than this, the excavation for it was carried farther

down, and a Roman causeway, about four feet thick, formed of great
stones firmly cemented, was discovered eighteen feet below the pave-
ment. This causeway formed part of one of the principal streets of

the Koman city, and was of so firm a character and in such good
preservation that Wren adopted it at once as his foundation, and

proceeded to rear the finest steeple he ever built, and I suppose the
most beautiful Classic one in existence. The total height is two
hundred and twenty-two feet, and the construction throughout is

admirable and ingenious. It would take too long to go through the
list of the spires of these city churches, and they are too well known
to need much description. St. Bride's, Fleet Street, and St. Magnus
the Martyr, at London Bridge, are two of the best of the stone ones.

The former one is arranged after the fashion of a Chinese pagoda,
with regularly diminishing stages, reaching to a total height of two
hundred and thirty feet. This, again, is built upon the cone system.
St. Magnus's spire, built 1705, is usually considered the second best

of Wren's spires, but it is to my mind rather unpleasing in outline.

These stone steeples of Wren's, though not in all cases as successful

as might be wished, formed a starting from which later men devel-

oped such beautiful works as St. Clement Danes and St. Martin-in-

tbe- Fields, steeples which seem to leave little, more to be done for the

attainment of perfection. The most picturesque of Wren's works

are, of course, the lead spires and turrets which he has dotted here
and there all over the city. Here, again, starting boldly on an en-

tirely new departure, he has produced a series that would be a

worthy result for a long course of development. They are of all

possible kinds and shapes, from the formal and severe Gothic type,
such as St. Swithin's, Cannon Street, or St. Margaret's, Rood Lane,
to the quaintest and most fantastic compositions of arches and scrolls,

pediments and obelisks, as at St. Faith's, Watling Street, or St. Ed-
mund's, Lombard Street. A very favorite one is that on St. Martin's

Church, Ludgate Hill, which forms, when seen with the dome of St.

Paul's, a most beautiful composition, and one that cannot fail to

strike even a casual beholder. To my mind, one of the verv best of
these lead turrets is that on the lower o! St. Benet's, Paul's Wharf,
a church built in 1G83. of brick with stone dressings. Both the
church and tower are very unlike Wren's usual work, and so success-
fid in color and composition and so picturesque that it is always a
wonder to me he did not do more work of a similar character.

"

St.

I'oter's, Cornhill, is another church with a brick tower and a lead

turret, very well proportioned, and of decidedly good outline.

There are many of Wren's towers finished as towers only, without
turrets or visible roofs of anv sort, but they arc not among his most
successful works. I fancy that many of them were intended to have
lead turrets, which were omitted through lack of funds. One of
these St. Mildred's, in the Poultry was pulled down in 1872 for
street improvement, and was about to be ground up for Portland ce-

ment, but a kind-hearted man named Pytche bought it to save it from
this degradation, and in hope of being able to rebuild it. The stone-
work is at present lying in a field on the east coast of Lincolnshire.

Wren's Gothic towers, with the exception of the one belonging to

Christ Church, Oxford, come under this category, all being finished
with angle turrets, as, for instance, St. Michael's, Cornhill.
A very interesting church, particularly so far as the interior is con-

cerned, is that of St. James, Piccadilly. The nave has a barrel-vault
in plaster, forty feet in span, with tranverse vaults at right angles
with it over the aisles. The roof is a fine piece of construction. The
whole span of six t\ -eight feet is taken by one pair of rafters, and the

necessity for a cross-tie is obviated by framing the ends of these
rafters into a triangle between the transverse vaults, the thrust belli"

still further opposed by the joists of the lead flat over the aisles.

After Wren had finished his London churches, an Act was passed
in 1708 for building fifty new additional parish churches in London
and Westminster, and he was appointed as one of the Commission-
ers for carrying out the Act. He accordingly wrote a lengthy report
for the guidance of the various bodies who had in hand the erection
of these, churches, embodying the experience and wisdom he had col-

lected in the building of his own churches. Among other things, he rec-

ommends that churches should be built in the wealthiest parts of the

town, so as to be sure of resources for repairs and maintenance at all

times, although the first cost would be greater than when building in

the suburbs. Church-yards, he insisted, should always be placed out-
side the town, for manifold reasons, lie considers that in ordinary
churches there should not be more than fifty feet of space in front of
the preacher, thirty feet each side and twenty feet behind, as he con-
siders that a moderate voice cannot be heard well beyond these dis-

tances.

Besides his churches, Wren did a good deal of other work in and
about London. The Monument, built 1671-1677, to commemorate the
Great Fire, is a work of his much abused, but still not so bad as it

might have been, for the first design showed it with an ornament of

sculptured flames coming out of the windows. In 1668 he built the
new Custom-Housc, subsequently pulled down and rebuilt by Smirke.
The entrance to the Middle Temple from Fleet Street is a nice

piece of Wren's work in brick and stone, bold and refined, and of

good proportions.
At Greenwich, as is well known, Wren built one of his most im-

portant works, the Hospital for Seamen, commenced in 1699. The
site had been originally appropriated by Charles II for a royal pal-
ace, and the building was commenced by him. Jnigo Jones had also

built a house for the Queen Henrietta Maria on part of the site; and
Queen Mary, when she took up the scheme for building the hospital
at Wren's suggestion, insisted on retaining these two buildings as

part of the new scheme, as well as on carrying out the four pavilions

suggested by Inigo Jones, so Wren made his arrangements to fall in

witli these requirements, and I think it will be considered that he
achieved an undoubted success. It should be stated, that, although
Wren originated and carried through the idea of this hospital, he
received no pecuniary reward whatever for his services in connection
with the building. His work, although strenuous and constant, was

entirely gratuitous.
The Greenwich Observatory had been built before this time in

1675. The correct position for the building, as well as the design
and carrying out of it, was settled by Wren, whose skill in astrono-

mical matters was considered as great as that of any of his contemp-
oraries. The Chelsea Hospital is a less important work than its fel-

low at Greenwich, but still possessing qualities that many buildings
of a more ambitious character would do well to emulate.

But perhaps the most successful of all Wren's Ijuildings of a semi-

domestic character is the addition to the palace of Hampton Court
that he carried out for William and Mary. He has contrived to

combine in a wonderful manner the dignity and stateliness that un-

doubtedly should be the prominent characteristics of such a building
with a cheerful and homelike character seldom even attempted by
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the builders of palaces, an.l very rarely attained to bv tliem. This
work was begun in 1690, and finished in 1694.

An important early work by \Vren is the Sheldonian Theatre at

Oxford, tlie roof of which a Hat ceiling carried over a clear span of

seventy feet by principals of very low pitch -is an equally il.friii'j;

and successful piece of carpentry. The tie-beams are jointed tip in

six or seven pieces.
The influence of Wren's work on the architecture and archil ects

of the succeeding genera
1 ion was, of course, very considerable. The

foremost and most able of his successors, James Gibbs, was a pupil
of Wren, and intimately associated with him in some of his important
works. Vanbrugh, another man of great power, was Wren's pupil,
and acted as elerk-of-works to him at Greenwich. Another, Nicho-
las Hawksm>or, carried out many of the churches under Queen
Anne's Act. His work was less beautiful than that of Gibbs, but de-

cidedly original and characteristic. Several other men, such as

Strong Wren's bead-mason at St. Paul's, and afterwards an archi-

tect of no little ability received their training under Wren's guid-
ance. His association with Gibber and Grinlinj; Gibbons, the sculp-
tors employed on most of his principal building,", is too well known
to need comment. A well known and beautiful work by the latter is

the pedestal of the statue of King Charles at Charing Cross.

Many important buildings such, for instance, as the Roval Pal-

ace at Winchester received their direction at Wren's hands, but it

would take too long, in a paper of this kind, to enter into a ili-ferta

tion on their character and merits. They are mostly well known, and

generally associated with the name of their author.

It seems almost incredible that a man of such wide tastes and of

such minute study in the direction of each bent of his mind could
have achieved so much and such successful work in the one speci.il
art that he practised; but it has to be remembered that he enjoyed
a length of life that has been rivalled among artists only bv such
men as Michael Angelo and Turner. He died in 1 723, in his ninctv-

first year, having retired from public service only four vears pre-
viously.

lie was elected as a representative in Parliament two or three

times, but only sat in one Parliament, his seat on the other occasions

being lost on appeal. He received the honor of knighthood in the

year 1C 73.

A life work such as Wren's could never have been carried out had
not circumstances been fully ripe for the support of a great archi-

tect's career when he appeared on the scene. As James Klines says
in his "AIi'Htoirx,"

" When monarchs like Charles and James patro-
nize architecture as they did; when statesmen like Buckingham,
Richelieu and Colbert, and magnates like Pembroke and Bedford,
encourage it from conviction of its importance; when legislators like

Bacon, ambassadors like Wooton, and architects like Jones study, prac-
tise and write upon it and i's principles, the art is ennobled and en-

nobles, and iiiii.il llourish. Jones and Wren, two of the greatest names
in our history, local architecture as an art, practised it as a pmfexxion,
but despised it as a trade." And when we think of the opportunities
that Wren enjoyed opportunities perhaps never before given to a

single man on the one hand, by the total destruction of the city he
lived in by fire, and, on the other hand, by the innate love of magnifi-
cence and art which distinguished his royal patrons, coining immedi-

ately upon the excellent training which he had had to take a leading
place in the affairs of his time, it is hardly surprising that he suc-

ceeded so steadily in almost every effort he applied himself to, and
attained to the high position he occupies in the respect of his own
and all succeeding generations.
The inscription placed on Wren's tomb in the Cathedral by his son,

whereof the following is a translation, is very apt and appropriate :

" Beneath is laid the Builder of this Church and City, Christopher
Wren, who lived for more than ninety years, not for himself, but for

the good of the State. Reader, if thou askest for a monument, look
around thee."

THE POPE'S ATTITUDE TOWAHD CRKMATION. The Vatican has taken

a singular step with reference to the cremation question. It has all

along viewed with disfavor a form of sepulture which is at least chro-

nologically pagan. But though cremation made its great start in Italy,

its progress there has been comparatively slow. Milan remains the

headquarters of a system not yet introduced into Rome, and even in

Milan, though the mortality keeps its full average, the furnaces are but

seldom kindled. The Italians, as a people, are slow to take up "fads,"
and are accustomed to find the State interest itself in ventures which in

other countries are left to private speculation. The new decrees deal-

ing with the question are very wide in their application and very per-

emptory in their terms. All faithful Catholics are forbidden to affiliate

themselves with any cremation society, and no one is to be permitted to

order or facilitate cremation, even when the testator should have di-

rected this kin 1 of sepulture for himself, and his executors and next of

kin are desirous to carry out his wishes. Of course these decrees do not

override the law of the land, though they accentuate the distinction be-

tween the Pope's authority and that of the Italian Legislature. In Ger-

many they will probably have no influence at all, and, presumably, not

very much across the Atlantic, but in France and Italy the cause of

cremation may receive a temporary check.- Pall Mall Gazette.

prep
follo

THE NEW YORK CITY LUMBER INSPECTION.

T7) E C E N T
IY per s i s tent

\ a n d viru-

_lent attacks on

|
(he inspection of

'

lumber in the
New York City
markets have at-

tracted wide at-

tention. To meet
these attacks

Mr. P. Moore,
an experienced
in s p ec t o r of

that city, has

pared the
wing synop-

sis of tiie inspec-
tion rules that

have been in

operation in

New York for

years. As pre-
sented in the

columns of The
New York Lum-
ber Trade Jour-

nal, the rules are

as follows :

Black Wal-
nu.. Black tviiluui i generally inspected in three grades, viz., firsts,

seconds, and culls. In some cases, more particularly in low grade
lumber, it is inspected into five grades, viz., firsts, seconds, rejects,
culU and mill culls. Firsts must be 8 inches and over in width, anil

10 feet and up in length. Eight to 11 inches must be clear and free
from all defects. Twelve to 18 inches will admit of a slight defect.
It may show sap on one side, or on one or both edges, not to exceed
2 inches, or one standard not to show on one side. Eighteen inches
and over will admit sap on one or both edges, not to exceed 3 inches,
or two standard knots to show only on one side, or one standard
knot to show on both sides, or 12 inches and over will admit a split
of 18 inches. More than one of these defects will reduce it to a sec-

ond. Eight feet long, to be admitted in the first grade, must be 12
inches and over in width and free from all defects. Uneven, badly-
sawed, and scant thickness will not be admitted, but will fall to the
next grade, unless the thickness varies considerably, say ^ of an inch
or more, when it should be classed as a cull. Seconds must be 6

inches and over in width and H feet and up in length. Six to 8 inches

wide, must have a clear face and not show more than one-half sap on
other side, or may have two knots to show on one side. Nine to 12
inches wide will admit three standard knots, or 4 inches of sap to
show only on one side, may be on one or both edges, not to exceed 4

inches, or in that proportion. Defects may increase in proportion to

the width of the board or plank. In boards or planks of good widths
the defects may be one large rotten knot, or may have a bunch of
worm-holes when otherwise free from defects. This must be left to

the judgment of the inspector, as the location of such defects would
be very material. Culls include all lumber not up to the standard of
seconds. All heart, wormy, shaky and miscut lumber should be
classed as culls, except such as do not contain one-half sound, mer-
chantable stock, which would be classed as mill culls. Rejects are
line boards or plank on seconds and culls, and narrow sap culls, show-

ing black face, also boards or plank of good widths, with a sound,
straight heart, when otherwise free from defects.

Butternut, sycamore and sweet gum are inspected the same as
walnut.

Joists. Walnut joists running from 3 inches by 3 inches to 10
inches by 10 inches are inspected in three grades, viz., firsts, seconds,
and culls. Firsts must be ten feet and up in length, sound and free
from all defects, sawed square and full size. Seconds must be free
from all heart shakes, checks and splits. Joists of 10 and 12 feet
will admit two standard knots. Fourteen and 16 feet will admit four
standard knots, or may show 2 inches of sap on two corners if other-
wise free from defects. Defects may be in proportion to the above,
which are based on the size of 6 inches by 6 inches. Culls include
all stock not up to the standard of seconds, including all heart, very
sappy, or badly checked stock, except such as are all heart or rotten,
which would be worthless. Cherry joists are inspected the same as

walnut, except for gum. Slight gum specks will be admitted in the
first and second grades. Very gummy joists should be classed as
culls. Ash and maple joists are inspected the same as walnut, except
that sap, when sound and bright, is not considered a defect.

Cherry. Cherry is generally inspected in three grades, viz., firsts,

seconds, and culls. In some cases, more particularly in low grade
lumber, it is inspected in five grades, viz., firsts, seconds, rejects, culls
and mill culls. Firsts must be eight inches and over in width and 10
feet up in length. Eight to 11 inches must be free from defects.
Twelve to 18 inches will admit a slight defect. It may show sap on
one or both edges not to exceed two inches, or one standard knot to
show only on one side. Eighteen inches anil over will admit 4 inches
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of sap, or two standard knots, to show on one siile, or one standard

knot, to show on lioth sides. Twelve inelies and over will admit a

split of 18 inelies. When more than one of these defeets is found

it will reduce it to a second. When free from other defeets, sound,

slight gum specks will be admitted. Eight feet long to he admitted

must be 12 inches and up in width and free from ail detects. Scant

thickness or badly-sawed lumber will not be admitted in this grade.
Seconds must be 6 inches and over in width and 8 feet and up in

length. Six to 8 inches must show clear face, and not more than

one-;hird sap on other side, or may have two standard knots. Eight
to 12 inches will admit three standard knots, or will admit sap to

show only on one side, may be on one or both edges, not to exceed 4

inches. Defects may increase in proportion to the width. Gummy
lumber will be admitted, when not too bad

;
this must be a matter

left entirely to the judgment of the inspector, as to the amount of

waste, etc. A board or plank of good width may have one large

defect, such as a rotten spot or bunch of worm holes, or similar de-

fects, which would be classed owing to the location and the amount
of waste caused by such defects. Culls include all stock not up to

the standard of seconds, and all heart, wormy, and very gummy
boards, or plunk, except such as do not contain one-half of sound,
merchantable stock, which would be classed as mill culls Reject*
are liner boards, or plank, or seconds, and culls, and narrow sap
culls, showing one good *ide, also boards, or plank, of good widths,
with a sound, straight heart, when otherwise free from defects.

Strip* consist of 1 inch and lj inches, clear, and clear face, running
from 4 to 6 and 7 inches.

Ash. Ash is inspected in three grades, viz., firsts, seconds, and
culls. First* must be 8 inches and over in width, and 10 feet and up
in length. Must be free from defects tj 12 inches. Twelve to 18

inches will admit one standard knot, to show only on one side. Eigh-
teen inches and over will admit two standard knots to show only on
one side, or 12 inches and over will admit a spill of 18 inches in one
end if otherwise free from defects. Sap is not considered a defect

when sound and free from discolor. Second* must be 6 inches and
over in width. Six to 8 inches must be free from defects. Eight to

12 inches will admit two standard knots. Twelve to 16 inches will

admit three standard knots or defects in proportion. Sixteen inches

and over will admit four standard knots. Heart or dozy boards or

plank will not be admitted in this grade. Cull* include all stock not

up to the standard of seconds, including all heart, dote, dead doty,
or stained stock, except such as do not contain one-halt sound, mer-
chantable stock, which should be classed as mill culls.

Elm is inspected the same as a-h.

Oak. Oak is inspected into three grades, viz., firsts, seconds, and
culls. Fir*lii must be eight inches and over in width and 10 feet and

up in length. Eight to 12 inches must be clear. Wide boards or

plank will admit a split of 18 inches on one end, or iwo standard

knots to show only on one side, when free from other defects. Slight
surface checks will be admitted in thick plank. Wormy or stained

stock will not be admitted in this grade. Second* must be 6 inches

and over in width and ten feet and up in length. Six to 8 inches

must show one good side. Eight to 12 inches will admit three stand-

ard knots. Wide boards or plank will admit proportionate defects.

Stock damaged by heating, or wormy, will not be admitted in this

grade. Culls include all stock not up to the standard of seconds, in-

cluding all heart, wormy and badly checked stock, except such as do
not contain one-half sound, merchantable stock, which should be
classed as mill culls.

Quartered Oak. Quartered oak is inspected in three grades, viz.,

firsts, seconds, and culls. Firsts must be 6 inches and over in width
and 10 feet and up in length. Must be free from all defects to 9

inches. Ten to 12 inches will admit one standard knot to show only
on one side, or proportionate defects in wider stock. Seconds must
be 4 inches and over in width and 10 feet and up in length.
Four and 5 inches must be free from defects. Six to 9 inches will

admit two standard knots. Wide boards or plank will admit propor-
tionate defects. In boards or plank of good width the defects may
be one large rotten knot, or may have a bunch of worm holes, when
otherwise free from defects. Cull* include all stock not up to the

standard of seconds, all heart, wormy, stained, damaged by heating,
or otherwise defective, except such as do not contain one-half sound,
merchantable stock, which should be classed as mill culls. Narrows,
1 inch and 1^ inches, are clear strips running from 3 to 6 inches in

widih. Must be 10 feet and up in length.

Hickory is inspected the same as oak.

Wlutewood. Whitewood is generally inspected in three grades,
viz., firsts, seconds, and culls, and also a grade termed common. Firsts

must be 10 inches and over in width and 10 feet and up in length,
and must be clear and sound to 12 inches. Twelve to 15 inches will

admit one inch of bright sap. Sixteen inches will admit 2 inches
of bright sap, to show only on one side. Eighteen inches and over
will admit three inches of bright sap, or one standard knot to show
on one side. Twelve inches and over will admit a split of 1 foot, in

lumber 12 feet long ;'
14 and 16 feet will admit a split of 18 inches

in one end. When more than one of these defects is found, it will

reduce it to a second. Scant thickness or unevenly-sawed lumber
will not be admitted in this grade. Second* must be 6 inches and
over in width and 10 feet and up in length. Six to 8 inches must be
free from defects. Eight to 12 inches will admit 4 inches of sap to

show only on one side, or two standard knots. Over 12 inches will

admit one-third sap to show on one side. When free from other

defects will admit three standard knots. Defects may increase
in proportion to width. Stock stained or damaged bv healing will

not be admitted in this grade. Cull* include all lumber not up to the
standard of .-eeonds, including all heart or otherwise defective, ex-

cept sueii as do not contain one-half sound, merchantable stock, which
should be classed as mill culls. Common are liner boards or plank
or seconds, culls, and bright sap culls, wide sound heart boards, or

plank, or large cutting-up hoards or plank, when otherwise good.
Joint*. Joists, running from 4x4 to 12x12, are inspected in

three grades, viz., firsts, seconds, and culls. Firsts mu.-t be 10 ftet
and up in length, sound and free from all defects, sawed square, and
full size. Second* must be sound, free from heart, shakes and cheeks.
Ten to 12 feet will admit two standard knols, or may show 2 inches
of sap on two corners. Fourteen and 16 feet will admit four stand-
ard knols. These defects are based on size 6 x 6. Oilier sizes may
be admitted with proportionate delects. Culls include all not up to
the standard of seconds, including heart, very sappy, badlv-slained,
or checked stock, except such as are all heart or rotten, which would
be worthless.

Cottonwood. Cottonwood is inspected in three grades, viz., firsts,

seconds, and culls. First* must be 8 inches and over in width and
10 tu 10 feet in length, clear and free from defects to 12 inches.
Twelve to 18 inches will admit bright sap on one or both ed"es. not
to exceed 2 inches, and to show only on one side, or one standard
knut to show on one side. Eighteen inches and over will admit two
standard knots, or bright sap on one or both edges not to exceed 3

inches, to show only on one side, or will admit a split of 18 inches.
When more than one of the-e defects is found it will reduce it to a
second. Second* must be 6 inches and over in widih and 10 feet ami

up in length. Six and 7 inches must be clear. Eight to 11 inches
will admit two standard knots, or sap to show on one or both edes
not to exceed 4 inches. Delects may increase in proportion to widih.
Culls include all lumber not up to the standard ol seconds, includin"

heart, shaky and stained stock, except such as do not contain one-
half of sound, merchantable stock, which should be cla>sed as null

culls.

Bassirood is inspected the same as col ton wood.

Maple. Maple is inspected in three grades, viz., firsts, seconds,
and culls. Fir.il* must be 8 inches and over in width and 12 feet and

up in length. Must he clear and free from defects tu 12 inches.
Twelve inches and over will admit one standard knot, to show only
on one side, or a Sjilit

of 18 inches, when free from oilier defects.

Sap is not considered a defect, when sound and bright. Seconds
iiiiift be 6 inches and over in width an 1 10 feet and up in leni'ih.

Up to 10 inches will admit two standard knots. Wider stock will

admit proportionate defects. Stuck damaged b\ heat or stain will

not be admitted in this grade. Culls include all stock not up to the
standard of seconds, including all heart, dry-rot, shaky and badlv-
checked stock, except such as do not contain one-half sound, mer-
chantable slock, which should be classed as mill culls.

Birch ami beech are inspected the same as maple.
C/iestnut. Chestnut is inspected in three grades, viz., firsts, sec-

ondr-, and culls. Firsts must be 8 inches and over in width and 10
feel and up in length. Eight to 12 inches must be free from defects.

Twelve to 18 inches will admit one standard knot to show only on
one side. Eighteen inches and over will admit two standard knots
to show only on one side. Twelve inches and over will admit of a

split of 18 inches. Second* must be 6 inches and over in width and
10 feet and up in length. Eight to 12 inches will admit three stand-
ard knots. Twelve inches and over will admit four standard kr.ots.

A board or plank of good width may have one large defect, such as

a rotten spot, a bunch of worm holes, or similar defects, which would
be classed owing to the location and the amount of waste caused by
such defects. Culls include all lumber not up to the standard of

seconds, except such as do not contain one-half of sound, merchant-
able stock, which would be classed as mill culls.

Scant or Tapering Lumber. In measuring 1| inch, 1 inch, 2

inch and 2 inch lumber, when more than ^V of an inch scant, it

should be reduced in measurement to next thickness. Thick plank
^ of an inch scant should be measured full. But a large proportion
of lumber ^j of an inch scant, or plank of an inch scant, would
not be merchantable lumber, and would be subject to deduction in

measurement, or otherwise. Tapering lumber should be measured
one-third distance from the narrow end. The above rule can vary
in regard to lengths or widths, or subject to any mutual agreement ;

and when such exceptions are made, it should be so described on the

inspection returns. In reference to contracts as to specific widths
or lengths, the inspection would be subject to such agreement or con-

tract.

Notes. Dimension stock sawed to order, any given length, or

fractional foot thereof, or any size, or fractional inches in size, should
be measured actual contents. All wavy stock would be subject to

a liberal allowance in measurement. A large quantity of lumber,

running largely wavy edge, would not be generally considered mer-

chantable, except such as second growth stock, or stock sawed for a

special purpose. A standard knot is considered 1^ inches in diame-

ter, and sound when the full limits are found. If less knots, greater
allowances will be made as to their character. Standard thicknesses

are | inch, 1 inch, 1^ inch, 1 incl , 2 inch, 2 inch, 3 inch, 4 inch,
5 inch and 6 inch. Standard lengths are 12, 14 and 16 feet, also 10

feet are generally so considered. In cherry and walnuts, 8- foot

lengths are itlso recognized.
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COMPARATIVE VALUE OF DIFFERENT KINDS OF
WOOD AND COAL FOR FUEL.

A LATK issue of the Locomotive. gives the following table showing
the weight of one cord of various kinds of wood, dry, and their rela-

tive values for fuel, red oak being taken as the standard :

Kind of wood.

Ked oak
Sliell-bark hickory. .

Chestnut white oak.
White oak
White ah
White beech
Black walnut
Black birch
Yellow oak
Hard maple
White ttnn

Large magnolia
Soft maple

llow pine

Weight of one
cord in Ibs.

3,254
4,46!)

3,9.->5

3,821
3.451)

3.23G

3,044

3,11.')

2,919

2,878
2,592
2.7114

2.C68
2,403

2,31)1

Relative value
for fuel.

1.00

1.45
1 25
1.17

1.12

0.94
0.94
0.91

0.87

0.87
0.84
0.81

0.78

0.78
0.75

0.75
0.70
0.70

O.K2

0.61

Soft yel
Sycamore,
Chestnut
White birch

Jersey pine 2,137

Pitch pine 1,04
White pine 1.H68

The values given a'oove are from Ivnapp's
" Cliem'cal Technology."

The following table, useful in connection with the preceding one,

is reproduced from the Locomotive, of May, 1883. It shows the value

of different coals for fuel purposes, the comparison being made with

oak wood as the standard :

The two tables enable a com]>arison of the comparative values of

any wood and coal to Vie made. The latter table is from a report on
fuel for the army, by Quartermaster-General M. C. Meiers. The value

of wood as a fuel depends greatly on its dryness. After two years
of natural seasoning it may contain from twenty to thirty per cent of

water, the amount of seasoning depending greatly on the condition of

the wood, whether sawed, split, or left in its natural state. The cal-

orific power for yqual weights of all woods is substantially the same,

Vicing about seventy-two hundred thermal units for one pound of dry

wood, and sixty-four hundred units when it contains twenty per cent
of water.

CHIMNEY CONSTRUCTION.

TTTlIE Locomotive, which in nearly
JIL

every issue supplies sermons of

the utmost value to steam-users
and boiler-owners, in a recent number

i

1

speaks as follows of chimney construc-
tion :

The important part fulfilled by a

chimney renders it especially desira-

ble that it should be of ample size, well

proportioned and properly built. The
function of a chimney is primarily to

furnish a sufficient supply of oxygen
to the fuel to effect its combustion.
The first point to be considered is sta-

bility. This is sometimes a matter of

some difficulty, but if proper care is

exercised the condition may always be
attained. A good foundation is the
first requisite. Most failures of chim-

neys have occurred through insecure

foundations, which have settled un-

equally. Where practicable, the load
on a chimney foundation should not

exceed two tons per square foot in

compact sand, gravel or loam. Where
a solid-rock bottom is available for foundation, the load may be greatly
increased. If the rock is sloping, all unsound portions should be re-

moved, and the face dressed to a series of horizontal steps, so that
there shall be no tendency to slide after the structure is finished.

One verv strong reason for making a chimney foundation as broad
as possible 'is the fact that in high winds the pressure on the founda-
tion may be large'y concentrated on the leeward side of the shaft, so

that in some localities where the prevailing winds are quite strong
their effect alone may he sufficient to cause unequal settlins, unless

precautions are taken that the foundation is amply large. But in

ordinary cases, with short stacks, no trouble need be experienced, for

if the base of the foundation be only slightly larger than the shaft, it

Fig. 3. Fig. 2.

will be sufficiently firm. In the case of large chimneys, however, too

great caution cannot be observed. Careful calculations should be

nade, and the design of the stack so modified, if necessary, that all

loubt regarding stability may be removed. All boiler-chimneys of

any considerable size should consist of an outer stack of sufficient

strength to give stability to the structure, and an inner stack or core in-

dependent of the outer one. This core is by many engineers extended
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up to a height of fifty or sixty feet from the base of the chimney, but

the better practice is to run it up the whole height of the chimney ;

it may be stopped off, say, a couple of feet below the top, as shown in

initial cut, and the outer shell contracted to the area of the core, as

shown in the engravings; but the better way is to run it up to about

eight or twelve inches of the top, and not contract the outer shell.

But under no circumstances should the core at its upper end be built

into or connected with the outer stack. This has been done in sev-

eral instances by bricklayers, and the result has been the expansion
of the inner core, which lifted the top of the outer stack squarely up
and cracked the brickwork.

In the accompanying engravings Figure 2 shows an external and

Figure 3 a sectional elevation of a chimney such as we would recom-

mend for small batteries of boilers, where the height of the chimney
does not exceed one hundred feet. For a height of one hundred feet

we would make the outer shell in three steps the lirst, twenty feet

high, sixteen inches thick; the second, thirty feet high, twelve inches

thick ; the third, fifty feet high and eight inches thick. These are

the minimum thicknesses admissible for chimneys of this height, and

the batter should be not less than one in thirty-six to give stability.

The core should also lie built in three steps, each of which may be

about one-third the height of the chimney the lowest, twelve inches;
the middle, eight inches, and the upper step, four inches thick. This

will insure a good, sound core.

The Initial cut shows a plain, simple finish for a chimney-top, but

one. which looks neat if it is well proportioned. Care should be taken,

however, that it is not made too short in proportion to the length of

the shaft, or it will look '

squat." The finish of a chimney should be

such that it harmonizes with the style of the surrounding buildings.
It costs no more thus, and looks vastly better. The top of a chim-

ney may be protected by a cast-iron cap, Figure 5, or perhaps a

cheaper and equally good plan is to lay the ornamental part in some

good cement, and plaster the top with the same material.

[ We cannot pay attention to the demands of correspondents who for-

get to glee their names and addresses as guaranty ofgood faith.~\

BOOKS.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs,- Please give me, through your journal, the names of

some of the standard books on Romanesque architecture in general,
and also the best books on Norman architecture, and illustrated books
on Byzantine ornamentation.

Youra very respectfully, J. G. BRAECKLEIN.

[(1.) Revolt's
" Architecture Romane du Midi de la France." (2.) Cot-

man's "
Antiquities of Normandy," Fugin's

"
Specimens of Anylo-Nor-

man Architecture." (S.lVerneilh's "L'Architecture Byzantine en France,"
Heideloff and Giirgel's

" Lea Ornaments du Mayen Age." EDS. AMERI-
CAN ARCHITECT.]

THE TERRACE OF THE CAPITOL.

BBOOKLINE, August a, 188C.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sin, Your comments of the 7th inst., on the plan of this

structure may make the following notes desirable :

1. The plan of the building makes a raised open walk adjoining
three sides of it (which is a ' terrace ") indispensable, as a means
of access to and of communication between several entrances. The
grounds of the Capitol could not be laid out fittingly, except with

carefully studied relation to a structure for this purpose. Hence the

landscape architect was compelled to present a plan for it in connec-
tion with the plan for the grounds.

" The flights of steps, parapets,
balustrades, etc.," to which you refer as ornaments, are necessities

of convenient use, and in no way more decorative than is required
for unity of composition with the main structure. There is believed
to be not a particle of "sham" in all of the terrace.

As to a possible difference of judgment growing out of the dif-

ference of habits of architects and landscape architects it is to be
observed :

2. All the drawings before Congress illustrative of the plan of the
terrace have been prepared in the offices of well-known architects,
and bear their ofiice stamps.

3. Before the plan was presented to Congress it was reviewed and

approved by the architect of the Capitol.
4. Before it was adopted the plan was submitted for criticism to

the architect of the Treasury and to the president of the American
Institute of Architects, and was formally and unqualifiedly approved
by each of them.

5. The landscape architect of the work entirely agrees with you
that "for landscape gardening purposes" simple retaining- walls

would be sufficient. He has from the first expressed this opinion.
It was not from aesthetic reasons, therefore, as you pleasantly sug-

gest, but from regard to utilitarian needs that the terrace is not to

be a solid structure. A vain effort was, in fact, made to obtain the

assent of Congress to such a mode of construction for a large part of

the work. Yours respectfully, O.

[WK regret that Mr. Olmsted has not said something as to the feasibility
of lighting some of the rooms from the outside, which is the ouly poiut at
issue betweeu him and Congress. For uur own part we have ex-

pressed ourselves qualifiedly in favor of windo\vs ouly on the supposition
that the working convenience of Congress will be interfered with by reason
of their absence. If the real economical and practical value of the new
rooms is their capacity as storage rooms for rarely visited archives, the
matter of external light is of no consequence, and the designing of the ter-

races architectually correct. As to the external architectural effect of the
new work on the composition of the Capitol itself \ve have no more reason
now than last week for supposing that it is nut very nearly what it should be.

EDS. AMERICAN ARCHITECT.]

BRICK WALLS.
BALTIMORE, MD.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dcur Sirs, Will you be kind enough to tell me how to find the

carrying capacity of brick walls? I am about to build a large ware-

liouse, in which heavyweights and running machinery will be placed.
I have looked through all the text-books I could find but do not find

what I want. None of them seem to take the height or width of

wall or pier into account. I should think that the height should be
taken into account, if not the width. In case of using piers along the

wall, would the part of the wall between piers be taken into account
or not? If so, what proportion of strength would they add to pier?
These piers support cross-girders. The stories are low, averaging
12'. By answering by mail as soon as possible, you will greatly oblige,

Yours respectfully, A. II. BIELER.

[FINDING the same difficulty that our correspondent found a difficulty
that one usually experiences, by the way, whenever he seeks in books fora
formula or statement which will exactly fit the case in hand we applied to
Mr. Berg for help, thinking that, as his attention is just now turned to such

subjects, he might give a much more reliable answer than our own re-

searches could evolve. Mr. Berg says: "Many of our large cities have
building laws giving the required strengths of walls. As n rule, these are

amply safe, unless the wall is riddled with flues or openings. In the latter

case, each separate pier might he calculated as isolated piers by the method
I have already given in Safe Building.' second article (latter part of arti-

cle). The part of wall between the piers will add its own weight to that

already on the pier, but, on the other hand, shortens the pier and prevents
it from giving by buckling into the opening. Tn prevent bulging into the

street, I should take the height of each story between girders as the height
of the pier, and use formula given in my second article, lu substituting the

value for
j>-

use the last column of Table I and Figure 3, viz. : a- = ~. For

d use the thickness of pier (wall) in the different stories. If the pier is very
narrow- (that is, not as wide as it is thick), it should also be figured, using
height of opening as the height of pier, and using the width of pier for d (in

place of thickness). The load on pier will be, of course, the whole load on
pier above, plus one-half the load ou girder (if girder is symmetrically loaded,
as it probably is), plus one-half of brickwork each side between piers, plus
weight of pier itself. This calculation supposes the pier to be well anchored

to girder at each story. The amount to be allowed for
(--?) depends en-

tirely upon the quality of the brickwork. This can be found in column
three of Table V of my articles. In regard to solid walls, be had better use
the 'New York (Jity Buildiny Law' as a guide." EDS. AMERICAN ARCHI-
TECT.]

A LONG PENDULUM. The longest cluck pendulum in the world is at

Avignon, France. It is 67 feet long, and requires 4i seconds to swing
through an arc of 91 feet. Exchange.

EQUESTRIAN STATUE op FREDKIUCK WILLIAM IV AT BERLIN. The
unveiling of the equestrian statue of the late King Frederick William
IV at noon, June 15, was an impressive State cernnony. The monu-
ment represents the late king seated on a powerful horse, with allegor-
ical figures of art, religion, history and philosophy seated at the lour
corners of the pedestal. London Times.

THE ROYAL TOMB AT MUNICH. The royal tomb in the cave under
the Church of St. Michael, in Munich, in which the mortal remains of

King Louis II were deposited, contains at present 23 coffins, including
those of two Bavarian princesses one the daughter of Emperor Charles
VII, who died at 18 years, the otiier a daughter of the Uuke Ferdinand
Maria, who died at 20 years of age. Thus far the body of the late king
is only incased in an oaken coffin, richly and artistically ornamented;
in a week or two the wooden receptacle will be inclosed in an elabo-

rately wrought metal one, bearing the name and the crown of the un-

happy monarch. American Register.

" TUBERCULOSIS " IN CAST-IRON WATER-PIPES. M. Lory, Dean of
the Faculty of Sciences of Grenoble, applies the term" tuberculization"
to a change to which cast-iron pipes are subject when they have to con-

vey certain kinds of potable water, those which are purest according to

the hydrometric scale being frequently those which cause the greatest
trouble. The in erior surfaces of the pipes attacked have upon them
tubercles or ferruginous concretions, which gradually diminish the ca-

pacity of the pipes, and even in time entirely obstruct them. These
concretions (which are formed essentially of hydratcd peroxide of iron)
are never found to contain traces of salts of lime, and when they are
dissolved in dilute hydrochloric acid they leave as a residue from G to

15 per cent of vegetable matters, which are easily recognizable witli a

microscope, and among which a number of diatoms are often to he dis-

tinguished. This alteration in the constitution of the pipe is somctiims
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noticeable after four months' use, and the operation of tarring is insuf-

ficient to arrest it. Experiments made by M. Thierwnz, engineer of the

Grenoble Water Works, show that this corrosion of cast-iron is alto-

gether independent of the electric phenomena resulting from the con-

tact of the metal with the lead collars by which the pipes are connected.

M. Lory recommends the immersion of cast-iron pipes in spring water

for a period ranging from 10 to 12 months before they are laid, to in-

sure them against corrosion Manchester water has the above effect.

Iron Aye.

A NICKEL LIGHTNING-ROD. Nickel is a metal which has properties
similar to iron, but has the great advantage over the latter of not rust-

ing in moist air. Iron is now used to a considerable extent for lightning-

rods, but inasmuch as it rusts in the air, nickel is preferable. A rod of

nickel has been tried on a building at Dresden, but not for sufficiently

long to test its durability. Everything, however, is in fiivor of tlie new
material, and it will be interesting to hear how it serves, as copper is,

apart from its conductivity, not a particularly good material for light-

ning-rods. Engineering.

INSECTS AS SANITARY INSPECTORS. The Sanitarian relates a case in

which a rat had died under the floor of a large drawing-room and was

giving great offence to the owner of the house, who had had the car-

pets and furniture removed preparatory to taking up the floor. An in-

genious friend drops in, suggests that the doors and windows be shut,

steps out to the stable and traps a couple of blue-bottle flies, and return-

ing, sets them free in the apartment. The flies, after a little undeter-

mined buzzing, settle pertinaciously on a certain crack in the floor, and
on the removal of one plank at this point the cause of offence was read-

ily removed.

IRON IN THE CONFEDERACY. "Iron was now the precious metal.

War not only monopolized the entire product of the South, but so sore

was the need that frequent calls were made for plantation bells to be
cast into cannon. Many church bells were also given. In the cry for

iron ! iron! a large society of ladies undertook to furnish material for

building an iron-clad by collecting all the broken pots, pans and kettles

in the Confederacy. The home folk had to depend almost entirely on
the reworking of old iron. An active and unremitting search was main-
tained for every superfluous or cast-away scrap. All old vehicles and
farm implements, not absolutely indispensable, were demolished, and
the iron they contained was diverted to the pressing needs of the mo-
ment. All idle nails were carefully drawn and laid away for future

use. A sharp lookout was kept for stray pins. Womenkind made their

boasts of the weeks and months they passed without missing a single

pin ;
while the loss of a good darning needle would have been a calam-

ity involving perhaps half a neighborhood. The rapidity with which
such indestructible articles as pins, needles, buttons, etc., disappeared
from the face of the earth after the blockade was established was as

unaccountable as the speed with which larger things wore out. Many
a hard-beset housewife, in her distress, 'vowed,' and half believed that

the Yankee manufacturers, with a prophetic eye to the future, had pur-

posely made the wares sent South of the most worthless description,
in order that their collapse might embarrass us in the prosecution of

the war." Auijust Atlantic.

PEASANT PROPRIETORSHIP IN NORWAY. Norway presents us with
the grandest picture of the effects of peasant proprietorship. There
the land has, from time immemorial, been the property of the laborer
who tills it it has never been poisoned by the foul curse of feudal-
ism. The title-deeds of many of these peasant holdings are in a dead

language, and the names of the peasants are those of the district. The
results are marvellous. Land which no English farmer would or could
cultivate under our agricultural system, even if receiving a liberal

bounty per acre instead of paying rent, is there made to support whole
families, and that by the same race as ourselves, and in latitudes hun-
dreds of miles farther north than John o' Groat's house, some of it even
within the arctic circle. Sailing along the arctic coast of Norway the
tourist passes here and there little oases, called "stations," where the
steam omnibus halts to land and embark a passenger or two. If a care-

ful observer, he may learn that in the midst of the rocky desolation
there is a deposit of rock fragments and gravel left by an ancient gla-
cier in a hollow formerly filled by the ice. This is cultivated, is a dairy-
farm and fishing-station, farmers and fishers being all freeholders and
capitalists, no such class as laborers without property existing there.

One of the grandest of the Norwiegan fjords is the Geiranger. It is

walled by perpendicular precipices from 1,000 to 3,000 feet high. Sail-

ing along the fjord a boat-house is seen here and there at the loot of the
dark wall. Looking skyward directly above it may be seen what ap-
pear to be toy houses on a green patch. Closer observation reveals

moving objects, a field-glass shows that they are cattle, goats and
children, tethered to boulders to prevent them from straying over the

edge of the precipice. A family resides up there, cultivating this bit of
ancient glacier ground, backed by craggy mountain tops, with a fore-

ground of precipice above the fjord. The only communication between
these eagle-nest farms and the outer world is by the boat below. How
that boat is reached, where is the staircase of ledges on the face in the

precipice, is incomprehensible to the passing tourist. In most cases no
indication of a track is visible. Nothing but absolute proprietorship by
the cultivator could bring such land into cultivation. Latitude 62,
altitude 2000 and 3000 feet, summer three to four months long ; the
ground covered with snow during six to eight months of every year.
Gentleman's Magazine.

SOUTHERN PINE. The Times-Democrat has called attention more than
once to the fact that the Southern yellow pine is rapidly growing into
favor in the North and West. The fact is now recognized that it must
supply the deficiency in the Western lumber supply, and that it can well
do this. Until of recent years such Southern pine as has been shipped

North has been sent by way of experiment. Its value for flooring, for
railroad cars, etc., was then recognized, and it was imported, although
still in limited quantities. But its uses have gradually extended from
year to year, and the demand for it increased.
The Chicago Lumberman calls attention to the fact that the new ele-

vator at Duluth, Minn., on the shores of Lake Superior, and the most
northern point in the State, in the very centre of a heavily-timbered
country, is being built of Southern pine from Mississippi and Louisiana.

Although the lumber has to be carried by rail 1,200 miles, it is still

found the best and cheapest for this purpose. In Chicago, also, the
most important lumber market of the world, the largest warehouse yet
built there is under construction of Southern pine, it being the strong-
est and best timber for heavy edifices. These facts bear evidence of
the VRlue of this Southern timber. If it can compete with the product
of Michigan and Minnesota today, while their forests yet remain, what
must he its superiority, what its value, when the country will be com-
pelled to depend almost wholly upon the South for its lumber? New
Orleans Times-Democrat.

RATHER contradictory statements are made by architects and builders

concerning the reliability of much of the statistical matter compiled on
building operations. Second-class reporters are often entrusted with the del-
icate work of summing-up, from various disconnected sources, the aggre-
gate of work done in many of our large cities. In some, the work is done
correctly ;

iu others, not. The general results are on the right side. The
impulse given to enterprise has not been exhausted. Already a fresh im-
pulse is gathering in fresh railroad construction Since June 1, eleven
thousand miles of railroad, according to railroad journals, have been pro-
jected. Borrowers have been, and now are, negotiating for large loans in
financial centres for three thousand miles of road. There is a stronger
tendency to borrow money to build railroads now than since 1882. Large
blocks of idle capital have been awaiting a reviving confidence. Even be-
fore the improving returns fully justify it, capital is manifesting a readiness
to again venture in the dangerous fields it retreated from so disastrously.
The receivers have not yet completed their railroad-hospital work before
new schemes are looming up. If half the money asked for is loaned, a
boom of moderate proportions will be precipitated next spring in railroad
construction. Several outside mills are now engaged on rolling imported
blooms, and three more in Pennsylvania will be at work on rail-blooms in
a few days. There are inquiries in manufacturers' and brokers' hands this
week for one hundred thousand tons of steel rails. Within the next thirty
days the locomotive-builders will have orders for over one hundred addi-
tional locomotives, and already the car-builders are refusing orders for

delivery inside of ninety days. The textile-manufacturers are piling up
orders steadily, and in some quarters an era of slightly higher prices is pre-
dicted. Carpet, cloth, hosiery and cotton -goods mills are pretty well
crowded. Labor is causing some trouble both North and South. Wages
have an upward tendency. Wool is advancing, but during the current week
sales have fallen off in consequence. Lumber has cold freely at all Atlan-
tic ports, notwithstanding the chronic depression trade reporters write
about. The only just cause of complaint among lumbermen is that they
are doing a large business for a small return. The builders of general and
special machinery are accumulating orders for the winter. Recent improve-
ments have rendered considerable displacements of older makes and styles
necessary, and this helps to explain the general activity among machinists.
A score or more of machinery-making firms of national reputation have
stated, within a few days, that their prospects have never been as gratify-
ing. Providence, Taunton, Philadelphia, Pittsburgh, Alliance, South Bend,
Indianapolis, Moline, Chicago, and more Western machinery centres, are
crowded with urgent work. This favorable condition is not temporary.
The agents of machinery manufacturers and of machinery supply-houses
are quite unanimous in the opinion that the foundations are well' laid for
an increasing business. The planing-mill and wood-working machinery in-
terests are also oversold, though to a less extent than iron and machinery
interests. The builders of the New England States are fairly busy on work
of a jobbing or retail character. Building operations in New York City
foot up .$41,000,000 in value. In Philadelphia the greatest activity prevails.
In Pittsburgh new work is coming out. In Chicago a large amount of work
is on hand, but comparatively few large business buildings are projected.
Small dwellings will be built, as the demand is still urgent. The greatest
interest is exhibited in subui-ban houses. Architects are busy on this class
of work. Real estate is active in St. Louis. Architects have excellent

prospects, and will have a busy season up to the clo.-e of the year. Build-
ing activity is more general in smaller towns and cities, where real estate
is selling at better prices than last year. The architects are generally
pleased with the indications for the season. A fresh impetus may be im-
parted during the autumn season. The abundance of money is a favorable
feature. Banks iu the West are well supplied, and are filling all demands
for funds. When the withheld enterprise of the first half of the year is

freed the low range of prices for raw material will disappear.
The industries are waiting for an excuse to precipitate over-production.

The expansion of productive capacity that has been quietly goiug on for
years will produce results of an unfavorable character sooner or later.
The evil is not near at hand. Railroad building on an extensive scale next
year will carry us a year or two longer. The outflow of population to new
States will help to postpone the reaction. Wise legislation will also help
to preserve the industrial visior which has been attained during the past
eight years. But there is a tendency beneath and behind all these fa\ora-
ble symptoms to a reaction and depression which we have not, as yet, the
wisdom to avoid or the commerical organization to control.
The labor movements of the knights and the trades-unionists are all di-

rected to more perfect organization In some of the Western States the
wage-workers are seeking to inaugurate political action. In the Eastern
and Middle States opinion is" pretty evenly divided. The active workers,
taking counsel from experience, are advising against political agitation, and
point out that the only true and permanent progress is through education
and organization. Strikesarerare. The eastern Pennsylvania iron-workers
have been asked to strike, and probably will do so. The glass-workers will
resume work September 1-1B on satisfactory schedules. The coal-miners
will organize a National District Assembly, and the Knights of Labor will
divide the work of adjusting strikes between the States, so that each State
organization will be independent.
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WE
have from time to time given somewhat lengthy ac-

counts of the progress of the movement toward erecting
a battle-monument at Benuington, Vt., because the man-

ner in which those who were unselfishly taking a great deal of

trouble in the matter seemed to us so much more intelligently
directed than is usually the case, and we thought it only proper
to practise what we preach, and give them as much encourage-
ment as we could. More than this, we have more than once

abstained from criticizing with severity some of the steps

taken, which seemed to be in direct opposition to the principles
which we had been given to understand had been adopted by
the ruling minds amongst the Monument Association. It may
be remembered that a year ago we spoke of the design for the

monument which had been accepted, and based on the descrip-
tion of the design which was published in the daily prints,

some rather approbatory comments on the manner in which

the designer seemed to have treated a hackneyed type in a

rather more architectural fashion than is usual. When, some
months afterwards, we saw a small photograph of the accepted

design, we regretted that we had not spoken more guardedly,
or rather, had not made our remarks abstract rather than con-

crete. The design showed an obelisk-like shaft, crowned by
an indescribable feature, a semi-Gothic pyramidion, if there be

such a thing, while about the base on one side was a structure

which corresponded closely to the huddle of engine-room and

machine-shop that we usually find about the base of a water-

works stand-pipe. To speak plainly, we were disappointed
that so much apparently well-directed effort should not promise
to produce a better result. It seemed clear to us that a struct-

ure of this kind in an isolated and rugged position, with noth-

ing to give it scale, bade fair to be weak and ineffective. Still

the die seemed to have been cast, and nothing more was to be

said. Lately, however, steps have been taken to begin the

work of erection, and it has been voted to put in a foundation

for a monument three hundred feet high (the accepted design
showed a shaft of this height), but it is said to be expressly
understood that the Association reserves to itself the right to

"improve on the design, till it reaches and passes the spot
where improvement is impossible." This is a wide reservation,

and may mean little in the way of change or it may mean
much. At any rate it seems to place the unfortunate designer

completely at the mercy of the Association, though at the

same time it relieves him of some of the odium of failure, if

that should chance to be the outcome of these associated

efforts. The Association professes that it has not accepted
a definite design, and intends to improve on whatever one

may actually be begun, yet it is ready to use a portion of its

laboriously-collected funds for a foundation for " a monument
three hundred feet high." To us the facts that the foundation
suitable for a monument three hundred feet high is not suit-

able for a monument of any other dimensions, and that any
change of design after the foundation is laid must inevitably
create the alternatives, waste through excess of strength, or

danger of failure for want of it, are of grave importance. If

the one designer fitted above all others for the work has been
discovered as certainly should have been the result of so much
time, care and research he is the one man in the world whose

design should not be "
improved

"
after work has begun. Once

work has begun, the less a designer is interfered with, the better

the finished work usually.

VEEY curious sociological, as well as artistic question pre-
sents itself in the steps that are being taken to call a con-
vention of the colored people at Philadelphia, to take

measures for securing the erection in Washington of a million

dollars' worth of statues and monuments to the memory of the
white men who strove so nobly to secure their freedom to

Brown, Phillips, Garrison, Sumner, Lincoln, and others. It

would be a singular revelation of the real value of emancipation
from servitude, if it should be discovered that within thirty

years of receiving their freedom the colored people of this

country could raise a million dollars for this purpose before the

city of New York could raise a similar sum to build its memo-
rial to General Grant. As to the effect on the city of a mil-

lion dollars' worth of bronze or stone images of those who first

hailed the negro as man and brother, we cannot form any
opinion, as it is not said whether, like contracts under a party

government, the jobs would not be given to "outsiders," that is,

to white sculptors ; but as we know of but one colored sculp-

tor, and that one a woman, we do not believe that the matter

of race will determine the selection of the sculptor. If it is

found possible to raise the money, we think it possible that we

might learn another lesson from these unsophisticated but grate-
ful brothers, who, acknowledging their own ignorance of matters

of art, might yet have the intelligence to seek out the best men,
and place the jobs unreservedly in their hands, so that the re-

sult might be the acquisition of a number of really good
statues such as could not possibly have been erected under the

mischievous interference of the usual white art-committee. As
to the possibility of raising this sum or any large sum for such a

purpose, M. de Lesseps has again and again showed what a mine
of accessible wealth lies hoarded in the stocking-feet of the labor-

ing classes, and it is just possible that the barefooted southern

negro may have some corresponding storage place. The negro
is grateful, imaginative and generous, and it is quite possible
that the sum named could be raised easily and rapidly if an

appeal could reach the different individuals without delay or

the expense of a personal canvas.

MR.
WILLIAM WHITE, F. S. A., delivered a lecture re-

cently before the Architectural Association, upon the

brick towers of Bologna, particularly the famous Asinelli

and Garisenda towers, which seems from the Builder's account

to have contained a great deal of interesting and valuable mat-

ter. Considered as works of architectural art, Mr. White
treated them, as it seems to us, very judiciously, neither exhib-

iting his rhetoric in ridiculous rhapsodies over qualities which

no one except himself ever saw in them, nor condemning them,
like some modern critics, as being altogether destitute of design.
The fact is, just as Mr. White says, that the lower portion of

the Bologna towers, like those of Siena, Florence, and a dozen

other places, were intended to rise from the midst of a cluster

of lofty houses, crowded along dark and narrow streets, where

anything like detail would be thrown away, and as a natural

consequence the lower portion was made solid, but plain, as

befitted both the situation and the purpose of the structure,

while the top, which was visible for a long distance around, was

treated with singular effectiveness, as well as sobriety. There

are no deep mouldings, as Mr. White says, no startling or dif-

ficult projections of string-courses or cornices, but the horizon-

tal divisions are sufficiently marked, in some cases by the ex-

ternal offsets which the Italians use so cleverly, and the upper

story is usually distinguished by some surface decoration, which,

without breaking the simplicity of outline of the tower, gives to
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it all the richness which an object of the kind, intended to be

seen from a distance, ought to have.

time, when the artistic historj of tower-building
comes to be written, there will, we imagine, be found to

be a curious relationship between the treatment of the me-

diaeval Italian towers, and those built by the Moors at nearly
the same period, of which the Giralda at Seville is perhaps the

best-known example, and, although its upper story is a Renais-

sance restoration, undoubtedly shows almost unchanged the

profile and general treatment of the original. The Moorish

towers are very unlike those of Italy, having the upper portion
of their square shafts covered with a diaper decoration in low

relief, in moulded brick, while the upper story is very much
broken in outline ; but the Moorish towers are very high, and

the same instinct which led the architect of the Siena market

tower, for instance, to band his belfry-story with colored stone,

instead of chopping it up with string-courses and projections,
induced the Moors to cover the upper half of the shaft of the

Giralda with beautiful surface ornament only, while the belfry,

three hundred feet from the ground, on which surface ornament
would be nearly lost, was given by its silhouette that richness

which the Italian, in his smaller building, could get by color,

heightened, perhaps, by the simple change from square to oc-

tagon, which two or three of the towers present, or by the rich

cornice which is found in many others.

IT CURIOUS question aroused by the study of the Bologna

rj towers, both of which lean somewhat from the vertical, is

' whether the movement has proceeded from the yielding of

the foundation or of the soil. It is probable that the yielding
of the soil is responsible for it, and it would appear also that

the footings must have reached, on the lower side, a hard stra-

tum which prevented them from further sinking, and has kept
them in their present position for five hundred years. At the

present time, the use of concrete, the great modern material,

has enabled us to overcome many of the dangers of unfavora-

ble subsoil, but we do not know everything that is to be known
about the subject, and the investigation of the construction of

the Pisa and Bologna towers could not fail to be interesting

and valuable. To show how many expedients occur to observ-

ant builders under such circumstances, Mr. White relates a

story of one who had occasion to build a high factory chimney
on a bad soil. The chimney had been built twice, and had

fallen down each time, but the contractor in question, after

thinking over the problem, agreed to make himself responsible
for the security of the structure. The site was on the bank of

a stream, and the excavation showed the ground to be of very

unequal texture and resistance. It might have been possible
to test each portion separately, and proportion the footings to

the resistance beneath them, but this builder prepared to meet
the difficulty by concentrating the weight of the chimney on as

small a space as possible, so that, although it might sink, the

inequality of pressure between the different portions of the base

would be slight, and, being concentrated, instead of spread out

in the usual form, such irregularity of pressure as might exist

would have less power of dislocating the foundation. With
this idea, he procured a large block of granite, which was

roughly shaped into the form of a pyramid, and set in the bot-

tom of the excavation with the point down. On the upturned
base the walls were started, battering outward, until they
reached the size required, and the chimney was then built upon
them in the usual way. The form of the structure seems to

have resembled that of an uncut cigar, stuck in the ground
with the mouth-end downward, but the designer's object was

attained, and, although the chimney sank eighteen inches by
its own weight, the sinking was vertical, and the structure re-

mained upright.

DURING
the last year or two we have at regular intervals

introduced our readers to lithographic reproductions of the

works of some of the masters of architectural etching, and

though these reproductions lack much of the depth and bril-

liancy of the original, we feel that the series has formed an in-

teresting feature of our illustrations. It has not, however, yet
included a specimen of the work of Francois Maxime Lalanne,
who has just died at Paris at the age of fifty-nine, and who for

many years held an enviable place in the ranks of French ar-

tists. As he was a frequent contributor of etchings to the Ga-
zette des Beaux-Arts and to L' Art, his work may be familiar

to those who make it a habit to associate the name of the ar-

tist with the work he produces. Although, perhaps, most suc-

cessful as an etcher, he also practised successfully as a painter,

lithographer and engraver, and moreover was especially skilled

in handling charcoal and pen-and-ink. Of the several hand-

books he wrote on the best methods of practising these arts the

one on charcoal-drawing is probably best known. Among his

best known original etchings are his series of " Grandes vues
de Paris," and his twelve sketches taken from the bastions

during the siege of Paris in 1870-1. He was honored both in

his own country and abroad, receiving medals at several of the

international exhibitions, and was a member of the Academies
of Fine Arts of Paris, Brussels and Bordeaux.

CONSIDERING the possibilities, the introduction of the

\J electric-light to public use has been attended by very few
accidents : an occasional fire caused by an unprotected wire,

a shocked horse, a fireman disabled or killed by coming in con-

tact with a wire, or a victim of his own careless thoughtless-
ness, these mischances are not so often heard of as they were
a year or two ago, and the fact speaks well both for the care

and diligence of the employes of the electric-light companies,
and for the discretion of the public. But this week has wit-

nessed a new form of disaster with which the public can be
visited by reason of the adoption of this useful system of light-

ing. On Monday the works of the Brush Electric Illuminat-

ing Company, on Elizabeth Street, New York, were destroyed
by fire, which may have been occasioned by the electric cur-

rent, by friction, or by any of the ordinary incendiary causes.

The only special interest the accident has, is that because of it

a large portion of the city was deprived of its nightly light.
An accident to a gas-works might create as wide-spread an in-

convenience, and yet could not be so easily remedied, so that

the destruction of the Brush Company's large plant forty-five

dynamos, which fed twelve hundred lights, were destroyed af-

fords one argument in favor of the general adoption of the elec-

tric-lighting system. In a very short time connections for a

large portion of the extinguished lights were made with the

Company's station at Twenty-fifth Street ; so if no accidents

are occasioned by sending a current of unusual force over the

trunk-line from this station, because of having to serve a num-
ber of lights beyond its normal capacity, the public will suffer

less through the fire than through an accident of equal gravity
to a gas-works.

O^OME curious information is given in Le Technologiste about

O the paper bags for flour which are so extensively used in
' this country for retailing to the poorer classes of people.
Some twenty-seven years ago a manufactory of flour -bags of

cotton cloth was established in New York State. The business

prospered, and the establishment had grown to be a large one,
when the war broke out, and the supply of cotton cloth was
soon cut off. The proprietors of the manufactory set their

wits at work to find some other material of which they could
make satisfactory flour -

bags, and naturally thought first of

paper, which had been long in use for smaller packages. No
paper could, however, be found strong enough to hold the

weight of the flour to be put into the bags, and the firm was

obliged to begin at the beginning, and devise a new sort of

paper which would be suitable for their purpose. The strong-
est material for paper was soon discovered to be hemp, but

hemp in its natural condition was too stiff and brittle for paper-
making, and it was only by various mechanical and chemical

processes that it was finally subdued to the requisite pliability,
and a paper was made of it which possessed immense strength,
a strip three-quarters of n inch wide of the sort now used for

flour-bags being capable of supporting a weight of two hundred

pounds, while a strip of heavy cotton cloth of the same width will

break under a load of twenty-five pounds. The bags of the
new paper proved extremely popular; their sale increased
from year to year, until the capacity of the establishment, to

keep pace with the demand, has been extended to a production
of thirty-five million bags per annum ; and the firm, to supply
its material, carries on three paper-mills, which produce twenty
thousand pounds of paper a day from old manilla ropes, brought
from New York by boat. The bags are made by machines,
which roll the paper into long tubes, paste the seams, cut the
tubes into lengths, and fold the lower edges, ready to receive
the bottom piece, which is pasted on by hand.
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STROLLS ABOUT MEXICO. 1 XIU.

A DAY IN TEXCOCO.

The Fountain, Texcoco.

IT
was an early hour on an October morning when we set out for

a trip to Texcoco, and a sharp chill filled the air, for it is usually

chilly in the City of Mexico until the sun is well above the low-

lying mists that brood over the valley levels, and are settled down in
the thin atmosphere. It was a long way from the plaza out to the
station, and we sat shivering in the street-car, with empty stomachs,
for the cafe's had not opened their doors. We shivered still as we
sat in the train waiting for it to start, but we made the best of it, for
we knew it would be warm enough before long, and to lug around
overcoats all day would be a nuisance outweighing our temporary
discomfort. It was a narrow-gauge railway under native manage-
ment, and the cars were shabby beside the handsome equipages of
the Central and National Railways. There were but two classes,
and we sat uneasily upon the hard wooden seats of the first-class

coach, and as we watched the peons crowding into the second-class,
we almost wished that we had followed the temptation to join them,
for in their cars there were open sides, and the seats consisted of
transverse benches, as in our open street-cars, giving a jaunty, pic-
nic-like appearance. The train started at seven o'clock, and the

sharp draught that obliged us to shut the open window promptly re-
lieved us of any remnant of a longing for a change that we had cher-
ished. Frozen to death in the tropics, might have been the verdict,
otherwise, and all enlarged enjoyment of the landscape would soon
have been turned to mourning. \Ve crossed the desolate flats that
were formerly covered by the lake, and which merged in that

dreary sheet so gradually that we could hardly see where the shal-
low waters began to stretch away on their expanse of twenty miles
or more. The monotony of the region might have made it a good
subject for an illustration of Hades, were it not for the nobilitv of
the near mountains which we were rapidly approaching; the two
magnificent great volcanoes gleaming in snow-crowned royalty, splen-
did in the early sunlight, which threw grey shadows over their hither

slopes. We reached Texcoco at half-past nine o'clock, and knowing
it to be the headquarters of that division of the railway, we recog

5

-

nized the place by the fact that as we slackened speed in approach-
ing the station, we passed a number of crippled locomotives await-

ing opportunity to enter the repair-shop, like patients about the door
of a charity hospital.

Among the expectant crowd at the station, we selected a comely
lad, slender and straight an Indian, of course as guide and lug-
gage-carrier. A gleam of white teeth lit up his brown face as lie

answered '

Ignacio," in response to our question as to his name, and
took charge of the camera, handing the tripod over to an urchin,
whose brown skin showed through the scanty ra<;s which played over
it, as clouds play above the earth. Mexican-like, Ignacio had en-

gaged this boy to help him, for a Mexican servant will, if possible,
hire a servant of his own to lighten his labors.

" Now, Nacho
;
a la fonrla para desayuno

"
(to the restaurant for

breakfast), and we were guided down a handsome broad avenue,
leading into the city, and lined with rows of the bunchy little trees
with formally-trimmed crowns, much affected in Mexico, and more
decorative than shade-giving. The plain-fronted houses, mostly of

one-story, had an affluent look, with beautiful court-yards visible

through open doors and, often, spacious gardens in the rear, and we
were told that they were the homes of " altos particulares," or " ex-
alted individuals," which formal bit of Castilian seemed quite appli-
cable to what we felt inclined to accept as the nobility of the realm
of Ntzahualcoyotl, the rival of proud Moctezuma, whose capital Tex-
coco was. Texcoco seemed to have that indescribable, yet very def-
inite air of intense respectability often maintained by small old cities
in the neighborhood of great capitals, whose rivals they are in age
and historic glories, though long since overshadowed in importance.
Texcoco had been in railway communication with the neighboring
capital of the republic but twoor three years, and though a prosperous
place, the seat of some manufactures, including a very profitable
glass-factory, it still seemed to slumber in a restful atmosphere, little

disturbed by the affairs of the world at large. It struck me as a kind
of Mexican Salem, and I wai not surprised that it, also, had its

" in-

1 Continued from Vol. XIX, No. 546, page 285.

stitutions," one of which was an academy for the study of the old
.Nahuatl tongue, the language of the Aztecs.

Ignacio led us around a corner to the principal hotel of the place,and an admirably kept one it was, the proprietor being a French-
man, a shining example of the Bonifacial talents of his race. Re-
freshed with a desayuno of coffee and rolls, both excellent, we sallied
forth to see what we could see. We found the Zo'uolo, or central
garden of the city, unlike most places of the kind, occupying the
midst of the main plaza, but it was a walled enclosure adjoinino- the
market-house. Hardly so well kept as usual, it had a charm of quiet
neglect, with its tangled shrubbery and flowers, amid which stood
some fine old idols carved in stone. Near by was the parochialchurch of San Francisco, a magnificent old edifice with some pecu-
liarities which gave it a decided architectural individuality, most no-
table among them was the portico, with its finely-proportioned largeand small arches. An old crone appeared from somewhere, and showed
us through the church, and out into a little campo santo with walls
dazzling in a coating of fresh whitewash, and the usual hideously
tasteless tombstones, which, for some reason I have failed to discover,
are in all Latin countries the most tawdry and unpicturesque ob-
jects to be found. The old lumber-room through which we passed,
was, however, a treasury of bric-a-brac; dusty old ecclesiastical paint-
ings, and a miscellany of wooden carvings of saints and angels, heav-
ily gilded and richly painted, all piled in confused heaps. Those
representing the afflictions of martyrdom had the customary horror-
inspiring features which recalled to me the amusement that I once
derived from the consternation with which a good Puritanical New
England lady fled from a similar lumber-room in an old German
church, into which I had inadvertently led her, while showin" her
the lions of the place.
We clambered to the tower, and the hour which we spent there,

basking in the sunshine and drinking in the beauties of the land-
scape, will always linger as a happy memory. The large lake was
just far enough away to give it the enchantment of distance; whollya thing of beauty. Away across on the other side rose the towers
of the great city, which, lying so low, seemed to rise glittering from
the blue Ingo like Venice from the lagoon ; above towered the dark,
lofty wall of the Sierra de la Cruz, over which was lifted the gleam
of one snowy peak, the Nevado de Toluca, which was invisiblefrom
the capital. There was a particularly fine view of the two great volca-
noes; a characterization, however, which seems to apply to almost
ivery sight of those mountains when beheld from a new standpoint.
' Where is Texcotzingo ?

" we asked, and Ignacio pointed out to us
a cone-shaped hill a few hundred feet high rising four or five
niles away to the eastward, and overshadowed" by a moun-
ain-range at whose feet it stood. So that was the site of the famous
country palace of Nezahualcoyotl, enchantingly described in Prescott,
and, I fear, unintentionally somewhat exaggeratedly ! But WP did
our best to fancy it still occupied, with terraced sides splendid with
sculpture, flowers, and sparkling fountains, and all the luxuries at
he command of barbaric magnificence. We did not have time to
/isit the hill, but a friend who had been there was eloquent over the
>eauty of the site and the view, though he said there was nothin"- to
ell of what it had been except a few fragments of sculpture. We found
no difficulty in distinguishing the site of Nezahualcoyotl's town pal-
ice in the shape of a huge mound, which, we were told, had been
landing but little disturbed up to within a few months, wheruit had
been largely demolished to make room for certain improvements.

Chapel Doorway, Texcoco.

?he superincumbent palace had been destroyed in the early days of
he Conquest. The church from which we looked was, among other

>uildings, constructed of its stones, the sculptured faces of which, it

s said, were turned inward in the walls. We visited the spot when
we left the church. It was but a few streets away, but we found
lothing of interest in the shapeless heap of small stones and gravel.
Truly, Texcoco was a goodly kingdom and fair to look upon, we

bought, as we Mill stood in the belfry and gazed over the glorious
andseape. It was not difficult, after all, to fancy it a "

kingdom,"
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as kingdoms went in olden days, for, in my school years, I had coined

A rather small idea of the domains of the classic monarclis about

whose incessant squabbles and depredations I read in ancient history,

and my boyish standard of comparison for the relative importance
of their territories lay in the various vacant lots, cow- pastures,

huckleberry-patches and corn-fields about the town, which I pro-

ceeded to "designate mentally as Macedonia, Thessaly, Sparta, efr .

I think the insignificant showing made by Greece on tlie map of

Europe helped me to this estimate. So, when iconoclastic archaeol-

ogists proceeded to strip Prescott's Mexico of its romantic glamour
and degrade its mighty empire and plucky kingdoms to Indian dis-

tricts, its massiveh -built capital cities to huge pueblos, its monarclis

to chiefs and sachems, I took out my revenge in applying the same

standards to classic antiquity, including the Iliad and its events.

Indeed, it does not seem as if the notable researches of Schliemann

revealed a state of things much superior to that of tiie reign of

Moctezurna.

Descending to earth again, we resumed our stroll about town.

A plain little chapel standing by itself in the church-yard had one

feature of interest in the shape of an elaborately sculptured dour-

way, highly Rococo, and flanked by two queer angels, each with a

palm branch. These branches had the effect of huge quill pens with

which they proposed to inscribe the records of the sinners who

passed below.

Another interesting architectural feature was a fountain at a street

corner ;
a structure witli walls rising as high as the adjacent houses

;

two large archways giving access to the huge basin
^within.

Above

was a copy of the ancient Roman statue, the Tiber. The open terra-

cotta work of the coping is a common feature of architecture in Mex-

ico, giving a light, aerial elegance to the sky-line of an ornate structure.

Though the glories of Texcotzingo have departed, it might be said

that they have not flown far, for there is a delightful rural paradise
near by in the shape of the garden of the Molino de Flores. It was

Sunday, and when we visited the only livery stable in the city we

found that all the teams were employed. Carriages are scarce in

quiet Texcoco, and none was to be had, so we decided to walk. Al-

though the sunshine poured down ardently, we did not regret our decis-

ion, for it was a pleasant stroll of a league or so through the maguey
fields, the ground gradually rising until we gained an extended pros-

pect back toward the city. When well out of town we paused to

rest and refresh ourselves with a large package of delicious fruit,

bought in the market-place.
We saw nothing of our destination until we reached the summit

of the rise and viewed the road winding down toward an arroijo, or

ravine, the upper part of which was brimming with a stream ot leaf-

afe winding out of the hills above. We soon descended and came
to a stone bridge beyond which were the buildings of the place; a

village of the employes' cottages on irregular terraces along the steep

sides of the ravine. We entered through a paved court where there

was something of a bustle of peons, donkeys, and mules. Beyond
rose a chapel dome and the mill buildings were visible through an

arch, under which we passed and obtained entrance to the garden by

the formality of an application at the counting-room. Could a mill

in our own country be imagined surrounded by such loveliness ? The
owner was a wealthy Spaniard, Senor Cervantes, a gentleman of

fine taste and a passion for rural beauty, as his work here showed.

Water gushed wildly out from passages under the massive buildings,

and tumbled, rushed, and rippled in various moods on all sides,

coursing through the garden in mossy channels, its babbling echoing
all around like naiad voices. The order was perfect, and though
it was well along in the dry season, the grass was fresh and green,

sprinkled from hose attached to inconspicuous hydrants at frequent
intervals. The paths wound around among the trees into charming
nooks. The grass was starred with sweet violets which filled the

autumn air with springtime fragrance. The solitude was that of a

mountain glen. The wild stream of clear water, fed by the perpet-

ually melting snows of Ixtaccihuatl, came rushing down its steep de-

scent in many cascades. Fortress-like retaining-walls bordered the

stream, and a bridge crossed to a mortuary chapel on the other side,

the spick-and-span newness of which seemed hardly in keeping with

its surroundings.
We whiled away the mid-day in the garden, and were so refreshed

that the walk back to the town brought no fatigue.

On our return by train to the capital we tried the open second-

class cars, and, in spite of the dust which almost smothered us, en-

joyed the unhindered views. The last sight of the snowy volcanoes,

roseate with Alpine glow against the eastern purple as we drew near

the city at nigutfall, was alone enough of a reward.
bYl.VK.8TKR BAXTER.

AH ANCIBNT AMERICAN PAVEMENT. A party of land prospectors

recently came upon some ancient works in this couniy. They first

found what appeared to be the ruins of an old well, walled up with

atones, in which a moderate supply of cold water was tound. They re-

moved the stones, which had caved in, to a depth of about three feet.

Further examination revealed the fact that the ground around was reg-

ularly paved with stones for at least an acre, varying from three feet

deep in ihe centre to a foot at the outer edges. The stones are covered
with moss, which may be rolled up like a blanket, disclosing the stone

as clean as if water-washed. The country about is timbered, and trees

two feet in diameter are growing above the ruins, while the forms of a

prior generation of trees even larger lie in moss and decay at their feet

and above the ruins also. Shawano ( Wis.) Journal.

AN EDITOR'S TRIP ABROAD. IX. 1

SWISS CHALETS AXI) CHURCHES. THE RUSSIAN CHAPEL AT

GENEVA. THE UUKE OK BKUNSWICK'8 TOMB. CHURCHES.

HERE is a fascination about an
inhabited and fertile valley in

the midst of high mountains,
which it is difficult to resist, and one

must, it seems to me, live a long time

in Switzerland before he can suffi-

ciently separate the architecture of

the country from its surroundings to

be able to criticize it intelligently.
For the ordinary tourist it is perhaps
enough to remember that, according
to Viollet-le-Duc, who spent his sum-

mers there for many years, and was

thoroughly familiar with the subject,
the Swiss construction in wood, such

as is now mostly seen in the German-

speaking part of the country, is essen-

tially the same as that practised by
the Aryan ancestors of the Indo-

Europraii races, in their original
home in the Himalayas. Their de-

scendants eiiher colonized or con-

quered the Swiss valleys, together
with the rest of Europe, and he

thinks that in these secluded portions
of the world there has been little

change in the methods of building for

five or six thousand years, and per-

haps much longer. Five thousand

}ears is a long time for the duration

of an architectural fashion, but one

can easily believe that Viollet-le-Duc

is right. Some years ago I came
across a half-finished house in what
was then a rather unfrequented val-

ley in the Bernese Alps. The walls,

built of hewn logs, halved together in

the ordinary Swiss manner, were

nearly done, and the timbers for the

roof were on the ground. These
were roughly carved at the outer

ends into heads of different shapes,
and were notched and dovetailed so

as to frame together perfectly, wiih

pins at the joints. When these were

on, nothing would remain, to com-

plete the house in the usual way, but

to lay horizontal poles over the raf-

ters, with pieces of bark on these,

lapping like shingles, and more poles
on top, holding down the whole by
the rows of stones so familiar to every
one in Swiss houses. The window-

sashes would, it is true, need iron

hinges, but with the exception of

these, which may be conceded to be a

modern innovation, and are dispensed
with in the humble sort of buildings,

(here was nothing in the construction of the house that could not

have been executed without the use of metal, and one can easily be-

lieve that an intelligent barbarian, with tools consisting of flints tied

to sticks, and with plenty of time on his hands for ornamenting his

dwelling, might not only frame his house with the same sort of notch-

ing and dovetailing, but would carve it all over with just the sort of

Polynesian decoration that nearly covers, even at the present day, so

many of the old buildings about Interlaken and Brienz.

Although hundreds of these ornamented houses still exist, it seemed

to me this year that their number had diminished, while the houses

which were taking the place of the old ones were of a very different

character. There were plenty of brand-new chalets, with scroll-work

in conspicuous positions on the outside, but one band, of gigantic

proportions, was often made to cover the space which in an old house

would be occupied b> four or five bands of different design, and

while the old work was invariably carved on the solid piece, the new

sculpture was in mo.-t cases evidently sawed out of a ihin veneer, and

tacked on with little nails. Even the old houses themselves, where

tire and decay had spared them, were rapidly being metamorphosed

by the fatal process of shingling into objects which, if still pictu-

resque, gave no hint of the beauties which lay concealed beneath

their scaly covering. Like the rest of us, the Swiss prefer to be

warm in winter, and there is no doubt of the fact that squared tim-

bers, laid simply edge to edge, and subjected to the sea>oning mid

warping of a century or more of sun and rain, admit an unnecessary
amount of fresh air during cold weather, which can be kept imt by a

good triple layer of shingles, and we can hardly blame the owner of

(HOIK JTAIL i/v me
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1 Continued from page 74, No. 5BB.
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a sculptured house, if, on comparing the satisfaction which he derives

from the contemplation of the carving on his dwelling with that

which his neighbor takes in the reduction of his bills for fuel, he de-

cides at last to sacrifice the artistic and historical interest of his

bouse to the comfort of his family.

If, however, the old Swiss architecture seems likely to disappear

gradually from the portions of the country most frequented by
strangers, there is comfort, in the rellection that some of ic will be re-

placed by work of another sort of artistic interest. It is natural

enough that the seat of a great architectural school should be distin-

guished by the prevalence of a good style of design, and at Zurich

the good seed scattered from the Polytechnic School on the hill

seems to have found an exceptionally favorable soil, an I to have

sprung up into a remarkable growth of well-studied, beautiful and

interesting buildings. At Geneva, although the new quarter of the

city contains some pretty houses, showing a cleverness and originality
of treatment which was very probably due to Zurich training, the

more important architectural productions of recent date are rather

disappointing. Although I did not see the inside of the new theatre,

the "ift of the Duke of Brunswick to the city, the outside seemed to

me to show a respectable acquaintance on the part of the archiiect

with other modern theatres, and not much more; while the Bruns-

wick Memorial, although it pleases one by the evidence it siives tliat

the citizens were grateful enough to their benefactor to spend a good
deal of money on his tomb, has little further attraction. The guide-
books seem to think that they help the credit of the monument by

saying that it is copied from one of the Scaliger tombs at Verona, but

it is only fair to its designer to say that it is very far from being a

copy of that or any other structure, and it comes perhaps as near to

being either original or successful as the Albert Memorial in London,
which it somewhat resembles.

The third of the newer Geneva buildings of importance that I saw

was the Russian church, or rather chapel, as it is a tiny affair, only

large enough to accommodate a congregation of about tifty, and

owing its striking appearance, which distinguishes it at a great dis-

tance among the other buildings of the city, more to its elevated sit-

uation and the singular appearance of its twisted and gilded domes,
than to its size. A Tartar church would be a novelty anywhere in

Western Europe, and the architect needed only to cover his building
with onion-shaped roofs and golden chains to be sure of exciting the

admiration of the crowd
;
but apart from these the exterior, with its

red and white striped walls and good detail, is pretty and interesting.

Inside, one's sense of the architectural forms is lost in the richness of

the decoration and furnishing. The church proper consists of little

more than a square box, without columns, or even seats to furnish it,

covered with a dome and preceded by a porch. A sanctuary, rather

more than a semi-circle in plan, opens out of the church, but this is

kept shut off except during divine service, and contains little in the

way of decoration. On the side toward the auditorium, however,
the" doors and their frames, which are of cedar of Lebanon, are very

richly sculptured, and there are pictures and other objects enough on

the walls to give the whole room a curious interest. Two of the

pictures, by a Russian artist whose name the sacristan could not give,
interested me verv much. Both of them were single figures, repre-

senting female saints or angels, with intensely Russian features, the

hair almost white, the eyebrows black, and the complexion chalky,
but the feeling of the artist had transfigured even these unaccus-

tomed materials, and more beautiful or saintly figures one rarely sees

painted. In contrast with the modern works were two very ancient

Byzantine pictures, hideous enough to suit the most ardent anti-

quary, but set in frames of solid gold, lavishly ornamented with dia-

monds, pearls and rubies. I do not pretend to be a very good judge
of the price of precious stones, but I should say that, apart from the

gilding on the domes, the thickness of which I could not tell, the

value of either of the frames would have paid the cost of the church,

yet the sacristan exhibited them as unconcernedly as if they had been

of pine wood. Without containing quite so much preciousness
within a small space, the rest of the fittings of the church were

equally sincere and satisfactory. The steps to the sanctuary were

covered with a carpet which, although patched, was embroidered over

every square inch
; and, small as it was, the church gave an impres-

sion of richness far superior to that which one derives from interiors

covered with the tinsel which so many saints are supposed to be

unable to distinguish from solid metal.

As a rule, however, the air of mountain districts, or, perhaps, the

sharpness of vision which mountain climbing promotes, seems to be
unfavorable to the growth of a taste for tinsel, and the churches of

all denominations in the Alpine districts are remarkably unpretend-
ing. At Domo d' Ossola was a little church which, except for the

inscription over the door, dedicating it to " Marias Virgin! ad Nives,"
and for a certain ecclesiastical look about the altar, would have an-

swered very well for a Cape Cod meeting-house, and no meeting-
house could have been more simple in the arrangement of the pews
and pulpit. At Martigny was a rather pretty church, equally simple
in its arrangement, but' with a very richly-carved door, and some

pretty wrought-iron work, and Chamonix also possesses a curious

building of much the same character. The great Swiss cathedrals

are to my mind, I must confess, rather uninteresting. They are, ex-

cept that at Constance, practically French as to their construction,
and the construction is the least beautiful, although not the least in-

teresting part of a French cathedral of the thirteenth or fourteenth

century, while the lovely detail, which, in France affords the archi-

tect continual pleasure, is found only in limited amount in the great
Swiss churches.

Between the ecclesiastical buildings of Munich and those in the
mountains there is certainly an instructive contrast. The value of
incense-smoke as a factor in architectural effect had never occurred
to me until I witnessed a service in the Church of St. Michael. Ac-
cording to the guide-book, this was built by the Jesuits, and after-
wards used as the royal chapel of Bavaria, but nearly everything
about the interior still retained the peculiar character of Jesuit ar-
chitecture. The walls and ceilings were pure white, with the usual

extravagant relief work, rather sparingly decorated with gold, and
an immense reredos, something like a baldacchino flattened out, and
pretty liberally gilded, rose behind the altar nearly to the roof. A
picture, which seemed to have no small merit, was set in the middle
of the reredos, where its effect was almost totally destroyed by the

glaring white about it, and other pictures hung, like blots, on the

dazzling walls. Rich as the building was, the interior seemed very
crude and disappointing until the censors began to swing briskly.
The first wreath of smoke changed the aspect of affairs a little, arid
in a few minutes the choir was transformed. The staring reredos

appeared to retreat backward to a vast distance, and beyond the line

of moving priests it seemed like the apparition of some heavenly
structure, while the transept recesses filled with a soft blue haze,
which brought the white and gold, with the shadows and "carna-
tions

"
of the pictures, into tolerable harmony. As the smoke was

dissipated in the intervals of the service, the raw look came back in-

to the church, to vanish again as more incense celebrated the conclu-
sion of the sacrifice.

LANDLORD'S LIABILITY FOR BAD DRAINS.
HE old

question
o f the

responsibil -

ity of aland-
ord for the

def ec live

drainage of

a house
which h e

hail let to a
tenant came

again before

the High
Court in the

dase of Bar-
tram vs. Al-

dous, which
was the first case tried before Mr. Justice Grantham. The case is

specially instructive, as the fact of the house being in an unsanitary,
state was not disputed. Evidence, which was admitted to be accurate,
was given to show that the waste-pipes from the bath-room opened
direct into the main sewer, and that the house-drains were untrapped.
The natural consequence was that sewer-gas escaped into the house,
and the tenant's family became ill. Under these circumstances he
refused to pay two quarters' rent which was due, and brought a

counter claim for the damages which he had sustained through be-

coming tenant of a house which was uninhabitable.

By English law a landlord who lets a house does not ordinarily
warrant that it is fit for habitation. The tenant is supposed to make

inquiries, and ascertain the material facts for himself; and if he
makes a bad bargain, so much the worse for him. The fact of the

drains being defective, of itself, affords no answer to a claim for

rent, and Mr. Aldous was obliged to rely on a representation which
he alleged the landlord to have made at the time of letting the house,
to the effect that the drains and water-supply were both perfect. On
the question of this representation having been made there was a con-

flict of evidence, and the jury gave their evidence in favor of the

landlord. Whether this verdict was right or not is a matter which
does not concern us here. The case shows plainly that a tenant of

an ordinary house cannot, after he has made his bargain, impose on
his landlord the additional liability of providing proper drains.

There are, no doubt, exceptions to this rule. It has been decided

that a landlord who lets a furnished house, implicitly warrants that

house to be fit for habitation, and that he may therefore be liable to

pay damages consequent on its not being so. The Housing of the

Working Classes Act of last year, 48 & 49 Viet. c. 72, sect. 12, also

provides that in any contract "for letting of habitation by persons of

the working classes, a house or part of a house, there shall be im-

plied a condition that the house is at the commencement of the hold-

ing in all respects reasonably fit for human habitation." Neither

the Legislature nor the judges have seen fit to incorporate any such

condition into contracts for the letting of houses of a superior class,

and there the intending tenant must protect himself. This he can do

by having the house surveyed before he becomes tenant, when, if his

surveyor is competent, any gross sanitary defects are likely to be de-

tected. He miirht also insist on the insertion in his lease of a cove-

nant by the landlord that the drains, etc., are, and shall be kept in a

proper condition. Such a covenant is at present unusual, and the

landlord's solicitors w uld probably for that reason object to its in-

sertion. But if the intending tenant insisted, and. the hou^e Y,' in
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such a state as to comply with the requisition, the covenant would

most likely be conceded : if the landlord's agents persisted in refus-

ing, that fact should certainly be sufficient to raise a suspicion that

the house was not altogether fit for habitation. Too often landlords

let, and tenants take houses without giving any real thought as to

their sanitary condition. Greater attention at the time of letting to

the duties and to the risks which they respectively incur, would save

many disputes and much subsequent unpleasantness, and would be

beneficial to the health of the community. Sanitary Record.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.]

THE ROTCH TRAVELLING SCHOLARSHIP DRAWINGS. PLATES

XXI, XXII, XXIII.

[Issued only with the Imperial edition.!

THE BAYARD BUILDING, KANSAS CITY, MO. BUILT FOR NATHAN-

IEL TUAYEK, ESQ. VAN BRUNT & HOWE, ARCHITECTS, BOSTON,

MASS.

TI7H1S building has been built for business purposes on first floor

JK and basement, with offices on floors above. Its front is of brown-

stone from Longmeadow, Mass., and it is supplied with nil the

modern requirements of oflicu-buildings, including marble staircase,

hydraulic elevator, bells, tubes, electric light, etc. It is to a great ex-

tent a pioneer in this regard in Kansas City. It will cost, completed,

about $60,000.

COMPETITIVE DESIGN FOR A $5,000-HOUSE, SUBMITTED BY

"Multum in Parvo."

THE ESTIMATE.

Excavation, S97.00

Stonework, 320.00

Brickwork, 34S.OO

Concreting, 70.40

Heating, 180.00

Plumbing (including drain.pipe
and gas-fitting),

Cellar windows, 2G.OO

Frame, covering and furring, 912.00

Trimmings, 2!15.oO

Outside wall finish. 170.00

Windows,
Ulinds,
Stairs,
Inside finish.

Mantels,
Plastering,
Painting,
Kooflng,
Miscellaneous,

J300.00
41.75
23'i.00

7IW.OO
68.00

322.00
3SO.OO
180.00

66.88

J5.000.00

HOUSE OF LYMAN C. JOSEPHS, ESQ., NEWPORT, R. I. MR. C. S.

LUCE, ARCHITECT, NEW YORK, N. Y.

HOUSE OF J. G. DARLINGTON, ESQ., HAVERFORD, PA. MR. R. G.

KENNEDY, ARCHITECT, PHILADELPHIA, PA.

COMPETITIVE DESIGNS FOR A $5,000-HOUSE, SUBMITTED BY " St.

Lys
" and "

Ingomar."

AMERICAN ARCHITECT COMPETITION FOR HOUSE
COSTING $5,000. VI.1

CT. LYS." Plan fairly good. Waste room in hall. Details
^

good as far as they go. General mass and conception of exte-

rior very good; symmetrical and simple. Lacks belt-course on line of

second floors ;
also lacks sufficient projection to eaves. If gambrel

could be of slightly less breadth, thus making it more nearly in scale

with the gables, it would be better. Rendering lacks shadow.
"
Ingomar." The plan under this title calls for the most severe

condemnation possible. To deliberately invent awkwardly -shaped
rooms when they are not required by the problem is a sure sign of

absolute ignorance of good planning. Beside being expensive to

build, awkward to furnish, such rooms are never satisfactory in ap-

pearance, and it is impossible to roof such a plan and make an ex-

terior that will be good from all points of view. The first essential

of good planning is to get symmetrical rooms opening en suite, and,
as far as possible, this rule should be applied even to a small country
house. Details : The ledge at top of stone underpinning would
catch snow, which would melt and back into room. Papier-mache
will hardly do for exterior use, even as a hinge or clamp where none
is needed. Floor beams usually cut on to ledgers, and rafters on to

plates. Boarding usually covers joint between stone underpinning
and sill, where no water-table is used. Placing plate as shown on

piazza posts would look very badly, and the plate is much too thin

and would not support the rafters.
" Two Dromios." Plan ordinarily good. Waste space in hall.

Details fairly good. Exterior : a very badly-proportioned gambrel.
Proportion of bays to wall-surface, poor. Walls too high. Piazza
cornice poor ; square bay very poor indeed. Rendering needs study." Dovercourt." The study not well placed. Interior details very
poor, especially staircase balusters. Exterior poor. Piazza posts too

nigh. Bad method of finishing sides of hoods. Panels of rough-cast
plastering are not ornamental. If plaster is used outside, it should

1 Continued from page 74, No. 555.

be used in large surfaces, well proportioned, or not at all. Perhaps
not at all would be the better advice at present. Rendering needs

more free-hand work.
" Sunset Lodge." Waste room in hall; otherwise plan is very

good. Novelist is isolated in an ingenious fashion. The whole de-

sign has a capital scheme of plan and of masses of exterior, with

some few exceptions, but lacks skill in detail and in sense of propor-
tion. The long veranda is very effective, but it is doubtful whether
a gambrel should be put over it. The problem of terminating the

lower slope of gambrel on east side at once comes up, and seems to

necessitate throwing gambrel farther over to the west, or changing it

to a pitched roof and getting head-room, where needed, by dormers.

This latter method would probably be the better one. The dormers
on rear would be better with pitched roofs. The lack of cornice and
rake mouldings makes house seem uninteresting, and the rendering
of the perspective, which is very poor, does not at all do the design

justice. It has the making of an excellent house in it.

" Lairn Tennis." Library opens too near kitchen
; otherwise plan

is ordinarily good. Details are angular and stiff. Constructive de-

tails good. Design is not well proportioned ; too little roof for wall
;

too slight projection to rakes. Looks boxy. Too many small panes
of glass, diminishing the scale of windows that are already too small

for the amount of wall-space. Rendering of details good ;
of per-

spective labored and spotty.

PICTURES OF THE SEASON IN NEW YORK.i VII.

TIFURNING now from the

J[ portraits to the land-

scapes in the current ex-

hibition of the Society of

American Artists at the Met-

ropolitan Museum, we find

them fewer in number lhan

we might perhaps have ex-

pected, but by no means lack-

ing in interest. The tenden-

cy of many of our younger
men to give themselves up
largely to reminiscences of

foreign lands, even when

working here at home, has

never shown itself so strongly
for very obvious reasons

in their landscapes as in

their work with the figure.

And this year we seem to

see a distinct advance toward
entire independence. Amer-
ican subjects are more numer-
ous than ever, and in many
cases are interpreted with a

sympathetic truth which a

few years ago was the rarest

of qualities. I mean that a

few vears ago, even when a

landscape was American in

name it was too often French

"JoWEP-
. [7*0.

<JF OLD CHVKM.
WE/TO/(

AA/K'< "" I-""

or Dutch in aspect that while the artist's corporeal eye had been

resting upon some local scene, his mental eye had been remembering

foreign scenes and the manner of their interpretation by foreign

brushes. Doubtless he was quite unconscious of the fact, and desired

nothing so much as to be absolutely true to the special task he had

set himself. But habits of eye and hand are stubborn things ;
and

we have much reason to be thankful that so many of our young grad-

uates of European schools have now succeeded in learning how to

make American landscape themes " artistic
" on canvas and yet not

make them un-American. A singularly attractive example of this

power is to be found in the work of Mr. Tryon. When his name first

appeared in our catalogues it was associated with pictures that were

excellent in many ways, but, I think, distinctly transatlantic in fla-

vor. They always had the precious quality we call sentiment, but this

sentiment apparently did not find itself quite at home amid our local

materials. But year after year he has devoted himself to the study
of American landscape under many aspects, and to-day has grown
into a painter than whom it would be hard to imagine one more

wholly in sympathy with his subjects. His technical ability has

steadily improved as well, and he has wholly worked out of a certain

undue softness and lack of vitality and variety in texture which once

characterized his results, without losing the tenderness and individu-

ality of color which they always possessed. To say that he has sen-

timent means, of course, that his work is poetical as compared with

that wliich aims merely at giving the bare outer truths of nature.

And few more poetical landscapes of wholly and distinctly American

aspect have been granted us than his " Moorlands Dartmouth
"
in

the present exhibition. It shows a broad stretch of flat but rugged
land, most characteristically truthful and yet most artistic in compo-
sition. The moisture-laden atmosphere is admirably palpable and

visible, and the somewhat low scale of color di es not at all degener-
ate into monochromatic dulness. And it should be noted as a great

1 Continued from page 43, No. 562.
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virtue that neither here nor in his other canvases, so far as I have
seen them, does Mr. Tryon shirk the "Americanism "

of his theme

by omitting all evidence of the presence of man. Certainly our bare,

square, little rural homes are not so attractive to the eye as the cot-

tages of the old world
;
but nevertheless they are here, and if one es-

says to paint the land he must paint them, too, or confess to artistic

cowardice. And, after all, they are by no means unpaintable, if

a man has not an ordinary eye but the eye of a true artist. Cer-

tainly they are satisfactory enough under Mr. Tryon's touch. See,

for example, his second picture in this exhibition a very small

moonlit canvas with a Hock of sheep and a little bare farm-house on

the top of the low hill-side up which they are straggling. It is the

simplest bit of New England nature and life that one could well im-

agine, yet as poetical in this transcript as though it had been a bit of

Barbizon itself. And if we examine it attentively we see that its

charm springs largely from its very unlikeness to any foreign scene.

The clear, dark, vital blue of the sky is very different from the moon-

lit skies of northern Europe, and the truly American fact that the

little house is white, has given the artist the happiest of his details.

It is a capital bit of work, and a charming idyl, too : he who cannot

find poetic suggestiveness in this cool, clear, placid night, ami in the

single lighted window of the humble dwelling, is, I am afraid, neither

a good judge of art nor a good citizen of the Great Republic. So

often, by the way, is moonlight travestied upon canvas, so seldom

is it painted, as here, without exaggeration and without shortcoming,
that it is to be hoped this will not be by any means Mr. Tryon's last

experiment in the same direction.

Mr. Ryder's
"
Moonlight," on the other hand, does not seem to me

a piece of poetized truth so much as a piece of imagination pure and

simple. As such it has for it is Mr. Ryder's, a distinct value of

its own, though inferior, in my judgment, to very many of its fore-

runners. Mr. Walter Palmer's " River Shore "is interesting, and so

are Mr. Evans's landscape, Mr. Charles Warren Eaton's "November
and Twilight," Mr. Kenyon Cox's "

Oat-field," Mr. Coffin's "
Hay-

field and Afternoon," and Mr. Alexander's large "impressionist"

study of a rocky New England pasture. Mr. Kost's "
Evening at

Clifton, Staten Island," is individual and simple and shows a success-

ful desire to deal with the greens of nature when they are very blue.

Mr. Allen's " Berkshire Pastoral" addresses itself with good results,

on the other hand, to the days when our foliage has lost its greens

altogether and taken on the difficult harmonics of autumn. Among
a number of good landscapes with foreign subject-matter I need onl}

1

note, perhaps, some delightful studies by Miss Amanda Brewster and
Mr. Hitchcock's " Garden of Dutch Bulbs." The latter is rather a

union of two themes than a single homogeneous conception, for the deli-

cately toned and handled leafy background
" falls away

"
to a regret-

table degree from the foreground. But each part is nice in itself and
the foreground is especially interesting just at this moment by reason

of its proof that the vivid and sharply contrasted tints of a great tu-

lip-bed may be painted more harmoniously than in Gerome's picture
in the Morgan collection, and yet with as much truth to the facts of

local color. Miss Brewster's studies deal with the thrice-familiar

features of the level French country, yet have a distinct individuality
of their own a fact which speaks well for the vitality and value of

her talent. They are very pale and delicate in tone yet full of color

and of atmosphere ;
show much feeling for composition, even when

the theme is of the very simplest ;
and have to my eye a most attrac-

tive and poetic flavor.

Among the figure-paintings proper the most striking are certainly
those signed by Mr. Kenyou Cox. One, called "

Evening," shows
the life-size nude figure of a nymph who is stretching herself to

sleep in the midst of a wooded landscape under a sunset sky. 1 sup-

pose nymph is the accepted term in such a case though it hardly
seems very representative here, in such different fashion from this

are the average nymphs of current art conceived. For this is no

bloodless abstraction, no classicizing nonentity, but a very handsome,

very healthy, very superb specimen of femininity one who would be

characterized by the simple term woman better than by any other.

To say this is in itself high praise, and it is higher still to add that

although it is a strongly sensuous impression we first receive from
the figure, it is not at all a sensual impression. If she is not an ab-

stract nobody, neither is she simply an undressed model. There is

very good color, it seems to me, in the flesh and the general scheme
is strong and rich. The design of the landscape with its broad, open
foreground stretch and heavily-massed foliage in the background has
a very desirable accent of dignity as well as charm, and the whole

impression the picture gives speaks more of nobility, less of triviality
or commonplace than is often the case in similar works. The draw-

ing of the figure itself is in general very graceful and vigorous, though
there is a lack of grace in the pose of the right arm which supports
the reclining figure. With regard to correctness of drawing, I shall

not venture to speak for I have learned by long experience that

this is a matter where, unless incorrectness is of a very patent sort

or correctness proves itself beyond all question and all cavil, it is far

safer and far juster for a layman to refrain from judgment. The ar-

tist who had his model before him, is much more likely to have repro-
duced correctly than we to imagine correctly: and in almost every
case there is too much divergence in the verdicts of criticizing
brother-artists for even their words to be taken as gospel. The only
fault I shall venture to find with the work is with regard to a little

matter of taste. It does not seem as though in Arcadia, when the

only other draperies needed are soft airs and the sheltering mantle

of light, a nymph would want an outstretched piece of white linen
to lie upon. But its whiteness is certainly welcome and effective as

an element in the general scheme of color. Unfortunately Mr. Cox's
other and kindred essay called a " Vision of Moonrise "

is by no
means so satisfactory. It shows the same commendable love of pure
sensuous beauty, and the landscape background has again much indi-

viduality and charm. But otherwise the composition two figures
and a vividly ruddy moon falls very far short of the desired effect

alike with the eye and with the mind.
Mr. Francis Jones's " On the White Sand Dunes " shows a clump

of low gnarled trees growing out of snowy sand with a glimpse of

the sea beyond a characteristically American, and also a very diffi-

cult theme which has been treated with great success and much
beauty of effect. There is no imitation of foreign prototypes, yet al-

most any French painter of the plein air might be content to have
done as well to have been as true to his exacting local colors, yet
to have kept his tonality so good, to have given so much truth of form
and suggestion of detail and yet to have kept his effect so airy and
and luminous and so deliciously fresh. The two girls' figures beneath
the trees are well conceived and executed, but it is the landscape
or, more truly, the picture as a whole which we like best to praise.
Mr. Brush adheres as ever (and very wisely), to his themes of In-

dian life. His " Before the Battle," showing a line of braves takin<r

a last inspiration from the lips of a witch-like old woman, has good
qualities of dramatic and other kinds, but, as painting proper, is

somewhat hard, uninteresting and lacking in charm. Miss Chadwick's
"Girl picking Water-Lilies

"
is simple and straight -forward, and

seems to be commendably American in subject although its author

dates, in the catalogue, from Paris.

In no exhibition could Mr. La Farge's work seem other than re-

markable. Here we have a Tife-size water-color figure, called "The
Lamp-Bearer," which is to be classed rather as decorative than as

strictly representative art, yet is lovely and vital in type as well as

mysteriously enchanting in color; and a number of exquisite little

Hower-studies among which a "
Water-Lily in Sunlight

"
is perhaps

the most inimitably delicious. In the exhibition itself it is pleasant
to keep this for a bonne-bouche as we leave

;
but on paper I cannot

venture to be so self-indulgent. I must add though even thus I

shall by no means make my report complete that Mr. Theodore
Robinson's " Bird's-nest

"
is a nice bit of French work and Mr.

Steele's " Boatman "
a good example of south-German

;
that Mr.

Uonoho's "
Bicyclists in a French Village," is an attractive little

sketch, and Mr. Robert Blum's " Dutch Interior,"another good work
of a kind we have had from him before

;
that Mr. Warner's portrait

of Mr. Brownell a study in plaster for a bust in bronze has great
vitality and great refinement, and, finally, that Mr. Francis Miller's

"Juggler
"

is too vulgar to be passed over without a word of repro-
bation if we care at all for the well-being of our art. It is mournful
indeed to see a painter and especially one who has a clever hand
so mistake the canons of picture-making as well as those of universal

good taste as to depict a young woman poising herself upon some ac-

robatic instrument, and poising another upon her nose. This, how-
ever, is the only example of distinct bad taste in the exhibition the

only one which shows the working of Parisian influence in its very
worst shape. On the whole, the collection is extremely encouraging
from whatever point of view we may regard it.

" All good things,"
says a Genran proverb, "are in threes" and the qualities of this

collection prove the fact. For it shows, first, that our new men have
attained to a greater mastery of color, as distinguished from tone,
than they revealed in the beginning of their course

; secondly, that

they have become more American, alike in their choice of themes and
in their manner of treating them

;
and thirdly, that the}' have grown

to care more for meaning, feeling, sentiment, idea and less exclusively
(which is not to say less, be it noted) for technical success.

M. G. VAN RKNSSKLAER.

PIPING FOR NATURAL GAS.

IIE fire -marshal of

Pittsburgh, Pennsyl-
vania, has, at the in-

stance of the Board of Fire

Underwriters, issued the

following rules for gas-fit-

ters, to be followed when
laying-on natural gas :

" All pipes must be tested

by the gas company's in-

spector with mercury col-

umn to ten pounds pressure,
from end of line where ron-
nection is made to end of

pipes under grafts, stoves,
~etc.

"The fitter should have
his pump on and see that
the pipes are perfectly tight
before sending for the in-

spector.
" The ends of pipes under grates, stoves, etc., should first be capped,

so as to allow the stop-cocks to be listed ;
then remove the caps and see

if the cocks i How the gas to leak.

"In case the mercury drops, a test for leak by putting ether in the

pump, or with soap-water will be made.

IQ/VT //ow- IN Tr-te CRYPT
or (HARTALS
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" In no case shall a fire-test be used in dwellings, offices, stores, etc.

No cement of any kind shall be used for repairing faulty fittings or

work ;
nor is the use of blind gaskets permissible.

" When any attempt to hide leaks is made, the name of the fitter will

be kept on record in this office, and future work done by him will not

be approved without rigid examination.
" In running pipes in buildings no set rules can be given, except that

pipes must, in all cases when possible, be so placed that they can be

easily inspected; and that in case of accident any leaking gas may es-

cape easily.
" Cement wall carefully where service-pipe enters the building, and

use a large pipe for the main that runs through the cellar. Provide

valves to shut off gas from all risers. In running pipes through flues

great care is necessary, and lead pipe for the bends should not be used.
" Do not run between floors or walls when any other method can be

employed. Do not place cocks between ft vors or ceilings. Do not use

any valves which require packing at the stem in places where leaking

gas may be dangerous. If pipes run outside of walls, provide a drip.

"Allow plenty of air under grates, so that the hearth-stone may not

get too hot. Set the back tile in the grate so that the unburnt gases

will be directed up the chimney, and not allowed to enter the room.
"
By admitting more air under the grate, so that it will percolate

through or between the hot bars in grate, results in a cheerful, bright

fire from bottom of grate to the top of the fittings, and also in front

" In fitting up a building, all gas-fitters will be required to furnish the

gas company, who are to supply the fuel, with a statement giving the

number of fire? fitted up, and also any additional fires that may be con-

nected afterward in the same building, so that a complete record may
be had at this office. Blank forms for this purpose will be furnished

by the different companies supplying natural gas.
"

It should be borne in mind that a leak of natural gas is not so per-

ceptible as of artificial gas, on account of the very slight odor arising

from it
;
and more care should be taken in piping a building for its use.

"
Fitters should als > remember that accidents and explosions are

likely to occur through defects in fittings and pipes; and as the intro-

duction of natural gas is a benefit to the fitters, the community at large,

and to the insurance companies, the fitters should do all in their power
to make the use of natural gas as safe as possible; and they can mate-

rially aid in this by endeavoring to put in pipes and fittings in a perfect

manner."

ON THE RELATIVE ECONOMY OF VENTILATION BY
HEATED CHIMNEYS A1SD VENTILATION BY FANS. l

0V
the various

modes of pro-

ducing the air

currents by which
vitiated air is re-

moved from cham-

bers, halls or work-

ing places, and fresh

or pure air simulta-

neously introduced,

involving the proc-
esses of ventilation,

the heated chimney
is the most common ;

although it is gener-

ally recognized that

where large volumes

of air are to be moved

against considerable

-passive or frictional

resistance, the use

of the fan or blower
is theoretically the

LO/..W most economical.

The following investigation has been undertaken with a view of

establishing the exact theoretical relation between these two modes

of ventilation, as far as economy of heat is concerned, and incident-

ally to determine, as far as the uncertain elements of the question

may permit, the circumstances under which either of these methods

may advantageously be employed in preference to the other; it be-

ing understood that the ventilation of public buildings, mines, suites

of"rooms, or single large rooms are all included in the problem.
It is assumed that since air is everywhere present at the earth's

surface, ordinary ventilation is accomplished oy a single movement

of air. all portions of which exist under the same pressure before mo-

tion begins, and that therefore the problem does not involve the lift-

ing of the air through a determined height. The resistance to motion,

orthe forces to be overcome, are then the frictional resistances of the

passages through which the air flows, ami the inertia of the air put
in motion. The expression frictional resistances is to be understood

as implying all those resistances which oppose or obstruct the mo-

tions of fluids through conduits or channels, and which are usually

expressed in terms of the height due to the actual velocity of flow, or

are proportional to the square of the actual velocity of flow.

The work per second necessary to overcome these resistances may
be expressed by the weight which flows per second multiplied by the

head or height of a column of fluid which, expressed in terms of tht,

velocity of flow, represents the total resistances. The frictional hea(

' A paiier by Prof. W. P. Trowbridge, read before the American Society of Me
cbauicul Eiifciueertf, Chicago Meeting, May, ItttO,

or a given condition of things a given con I'.iit an 1 passages is

usually expressed by a consUnt depending on the length, form and

dimensions of the co'nduit and passages, multiplied by the head due

o the velocity of flow; or by an expression having the form

The work performed in putting a weight of air represented by w
n motion with a velocity v per second will be therefore

If there are no resistances except those due to the inertia of the

noving masses of air the constant quantity F disappears, and the

work will be that represented by tc *- the living force or actual en-

ergy imparted to the air per second.

In any investigation having for its object the relative economy of

the methods of putting the same quantity of air in movement per

second, through the same channels and with the same velocity, it

will be sufficient therefore to consider the work to
,
since the work

erformed per second in both cases must be the same whether the

'fictional resistances are considered or not.

It is further to be remarked, that by whatever means air is put in

motion under the circumstances which we are considering, the proc-
ess consists in a reduction of pressure at one point, whether a fan or

A heated chimney be used, which creates an unbalanced head in the

surrounding air, and a consequent flow to the point of reduced pres-
re.

This unbalanced pressure per square toot of section produced by
a heated chimney is represented by the expression :

(1.) p= H.(DzDc),
in which H represents the height of the chimney, !> the weight per
cubic foot of the external'air, and Dc the weight per cubic foot of

ihimney air.

The height of a column of fluid, whether of chimney air, external

air, water or mercury, which would represent this pressure is found

by dividing the above value of p by the density of the fluid
; thus,

Tc and jTa representing the absolute temperatures of the chimney
air and the external air respectively.

In this last expression H (
S-_- - } represents the height of a

column of air of a uniform density Z>c , which by its weight would

give a pressure per square foot represented by /*.

The velocity with which air would flow into a space under this

pressure is

(3.) B =

The work per second produced by the chimney for each square
foot, of cross-section will be

(4.) W=pv

Substituting the value of v from (3) we have

(5.) W=D. foot Ibs.

This is the work per second in foot-pounds accomplished by the

expenditure of heat in heating the air of the chimney, and thus pro-

ducing motion.

The quantity of heat thus expended is represented by the expres-
sion

in which Q is expressed in units of heat, Dc v represents the weight
of air which passes through each square foot of cross-section per sec-

ond, and (Tc jTa) the number of degrees through which this air

has been heated, and cp the specific heat of air under constant pres-

sure.

If we substitute again in this expression the value of v taken from

(3) we have
I (T T )= Dc cp l2gH

c

T
i *>

.

This expression represents the heat units expended in heating the

air of the chimney to produce the velocity v in the chimney.

The heat furnished may be supplied by a furnace at the base of

the chimney, the heated products of combustion from which mingle
with the air which enters the base of the chimney; by a system of

steam-pipes which heat the air by contact as it passes through or

among them, or by any other mode which will accomplish the result.

If a fire or furnace be employed, as in mines, in such a way that the

dissipation or loss of heat from the furnace is prevented, the effi-

ciency of the furnace may be considered unity.
Under this, the most favorable circumstance for the efficiency of

the chimney, equation (7) gives the total heat generated and available.

In ventilation by a fan or blower driven by a steam-engine, the

heat expended to produce the same velocity, or the same discharge
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and renewal of air, will depend on the efficiency of the steam boiler

and engine, the efficiency of the fan or blower, and the loss by fric-

tion in the apparatus.
If we consider the efficiency of the boiler and engine to be one-

tenth, the efficiency of ihe fan five-tenths, and the loss from friction

two-tenths, or the efficiency as regards friction eight-tenths, the re-

fulting efficiency of the whole apparatus will be

E = .1 X .5 X -8 = .04 or ^
The work performed by the heated chimney to produce the veloc-

ity ti, and for each square foot of cross-section was found to be equa-
tion (5)

(8.) TF=A; r2(/H
3 ( "-^-~ 'V . . in foot Ibs.

To produce the same work by a fan whose efficiency is ^, twenty-
five limes this amount of work must be expended in equivalent heat

units. Hence the number of heat units to be expended will be

(9.)
25

the second member being divided by 772 to transform its value in foot

Ibs., to its value in heat units. The relative quantities of heat ex-

pended by the chimney and fan, or the relative efficiency under the

conditions assumed will then be

772

(10.)

Or Q1

~Q
_J5J/_
772. cp r,

H
"

7.35 TV

If we suppose the temperature of the external air to be 60 Fah-

renheit, the value of 7 will be 519.4, and
/-! T7

(11.) Q 3817.59

This expression shows that the relative efficiency depends only
on the height of the chimney, and in no way on the differences of

temperatures within and without the chimney. For a chimney one
hundred feet high the efficiencies will be as 1 to 38.17; or,

~3.l7'

showing that the chimney requires an expenditure of heat thirty-

eight times greater than the fan. For a chimney five hundred feet

high, the fan will be 7.6 more efficient.

If the chimney be heated by steam-pipes at its base the efficiency
of the boiler and pipes must lie taken into consideration, making a

result still more unfavorable for the chimney.
On the other hand, where small quantities oi: air are moved, requiring

only a fraction of a horse-power, or one or two horse-powers, to drive

a fan, these powers being produced by a small engine and boiler em-

ployed solely for this purpose, the efficiency of the mechanical appar-
atus would probably be much less than ^, a condition of things un-

favorable to the fan.

We may now inquire under what circumstances the chimney might
be advantageously employed instead of the fan.

In all ca-es of moderate ventilation of rooms or buildings whereas
a condition of health or comfort the air must be heated before it en-

ters the rooms, and spontaneous ventilation is produced by the pas-

sage of this heated air upwards through vertical flues, the efficiency
of this mode of ventilation is evidently unity ;

that is to say, no spec-
ial heat is required for ventilation

;
and if such ventilation be sufficient,

the process is faultless as far as cost is concerned. Tiiis is a condi-

tion of things which may be realized in most dwelling-houses, and in

many halls, school-rooms and public buildings, provided inlet and
ouilet flues of ample, cross-section be provided, and the heated air be

properly distributed.

If, starling from this condition of things, we suppose a more active

ventilation to be demanded, but such as requires the smallest amount
of power, the cost of this power, when tiie wages of a skilled me-
chanic are taken into account, may quite outweigh the advantages of

the fan in fuel. There are many cases in which steam-pipes in the

base of a chimney, requiring absolutely no care or attention, may be

preferable to mechanical ventilation, on the ground of cost, and
trouble of attendance, repairs and maintenance. There is quite a

wide field for the employment of heated chimneys for ventilation be-

fore a limit is readied when the fan becomes indispensable, even

when economy alone is considered ;
and this field becomes more ex-

tended, when convenience, saving of time, and personal care and
attention influence a choice.

Ventilation by chimneys is disadvantageous under one point of

view in any case, viz. : the difficulty of accelerating the ventilation

at will when larger quantities of air are needed in emergencies.
The fan or blower possesses the advantage in (his respect that by

increasing the number of revolutions of the fan the head or pressure
is increased, the law being that the total head produced is equal (in

Differences of

Temperature.
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with this paper as a contribution from Mr. George A. Suter, M.E., a

graduate of the School of Mines, junior member of the Society, and
now engineer for the New York Exhaust Ventilator Company.

RECORD OP EXPERIMENTS MADE WITH THE BLACKMAN FAN BY MR.

GEO. A. SCTER, M. E., TO DETERMINE THE VOLUMES OF AIR DE-

LIVERED UNDER VARIOUS CONDITIONS, AND THE POWER REQUIRED.

Revolu-
tions per
minute.
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I would recommend the creation of agencies at the following ports :

Calcutta, Rangoon, Madras, Bombay, Colombo (Ceylon), Singapore,
and Penang, Bangkok (Siam) ; Bafavia, Sourabaya, and Samarang,
in Java, and Manilla (Philippine Islands).

A. G. STUDEK, Consul.

n

THE FREEZING PROCESS AS APPLIED TO QUICK-
SAND FOUNDATIONS. 1

RATHER remarkable application of refrig-
eration was made towards the close of last

year by Captain Landmark, of the Swedish

Royal Engineers, who was engaged in the con-
struction of a tunnel for foot-passengers through
a hill in Stockholm, on the top of which were
built residential houses. The workmen came
upon some ground, consisting of gravel mixed
with clay and water, which had so little cohe-
sion that the ordinary method of excavation had
to be abandoned and the works stopped, owing
to a subsidence in the earth above, which endan-

gered the safety of the houses. Underpinning
was out of the question, on account of the great
expense. Under these circumstances it was de-

cided to freeze the running ground, and to use
cold air for the purpose as being most readily

applied. One of the author's horizontal ma-
chines, capable of delivering 25,000 cubic feet of air per hour was

accordingly supplied by Messrs. Siebe, Gorman & Co., and was
erected in the tunnel as close as possible to the required spot.
The innermost end of the tunnel next the face was formed into

a freezing-chamber by means of partition walls, which were made
of a double layer of wood filled-in between with charcoal. In the
middle of last September the works were resumed. After the refrig-
erator had run for 60 hours continuously, the gravel was frozen into

a hard mass to a depth varying from five feet near the bottom of the

tunnel to one foot near the top. At the crown no freezing took

place ;
and though the temperature at the bottom of the chamber was

as low as 40 Fahrenheit below zero, a thermometer placed at the

top, 16 feet above the floor, indicated 32 above zero. This cir-

cumstance however was an advantage rather than otherwise, because
in any case the roof would have had to be supported by planking,
which would have been difficult to drive into the gravel had it been

actually frozen at that part. The work was proceeded with in lengths
of five feet, the excavation commencing at the top ;

and a tempo-
rary iron wall, made up of plates 12 inches square, was built in

against the face from the top downwards as the cutting away of

the gravel proceeded. For 8 feet to 10 feet up from the bottom
no protection was needed, as the frozen gravel formed such a hard
solid mass that it had to be removed with special tools. After once

fairly starting, it was sufficient to run the cold-air machine on the

average from 10 to 12 hours every night, excepting after heavy rains,
when much water percolated through the gravel. The machine
worked all the time without a single hitch, and delivered the air at a

temperature of 67 Fahrenheit below zero. The temperature of the

freezing chamber was generally from 6 to 15 Fahrenheit below
zero after 12 hours' running; but it soon rose to freezing point when
the men began to work. After two five-foot lengths had been exca-

vated, the partition-wall was moved forward ; the capacity of the

freezing-chamber varied thus from 3,000 to 6,000 cubic feet. The arch-

ing of the tunnel was completed as rapidly as possible close up to the

temporary iron wall, while the ground was still frozen. This method
of driving the tunnel was employed through a distance of about 80

feet, with entire success. In the residential house to the north,
neither subsidence nor cracks were perceptible three months after

the tunnel was completed at this point. In the house to the south,
the front has subsided about an inch, causing some small cracks in

the walls; but this house was not so well built as the other, subsi-

dences having taken place in it before the tunnel was commenced.
The daily progress while using the freezing process averaged about
one foot. 2

Although this is the first instance in which a dry-air refrigerator
has been applied for the freezing of running ground, it is not the first

in which refrigeration has been used for that purpose. As early as

1862 an ether machine was constructed by Messrs. Siebe, Gorman &
Co., for freezing a quicksand met with in sinking a well. In that

case pipes formed into a coil of larger diameter than the lining of

the well were sunk into the quicksand, which was then frozen solid

by circulating cold brine through the pipes. The excavation was then

proceeded with, the lining put in, the circulation of brine stopped,
and the coil removed. The same plan has recently been adopted by
Mr. Poetsch, in Germany, in connection with the sinking of colliery

shafts; but instead of a coil a series of vertical iron-pipes are used,

arranged in a circle, the effect of course being precisely the same. 8

For driving the Stockholm tunnel, however, it is difficult to see how

i From a paper by Mr. T. B. Lightfoot read before the Institution of Mechani-
cal Engineers, and printed in Engineering.

'A. full description of the construction of this tunnel is given in The Engineer
Of April 9, 1886, page 282.

Further particulars of Poetsch's process are given in The Engineer of Novem-
ber 30, 1883, page 417.

freezing by means of brine could have been applied, the excavation
being horizontal instead of vertical.

TABLE I.

FREEZING MIXTOBES.

Composition by Weight.

Ammonium nitrate . .

Water
Ammonium chloride
Potassium nitrate
Water
Ammonium chloride
Potassium nitrate
Sodium sulphate
Water
Sodium nitrate
Nitric acid diluted . .

Ammonium nitrate ..

Sodium carbonate
Water

1 part

5 parts
6 "

16 "

5 "

Reduction of Temperature
in Degrees Fahr.

deg. deg. deg.

J
From -f 60 to + 4 := 46

From -f 60 to + 10 =r 40

Sodium phosphate
Nitric acid diluted . .

Sodium sulphate
Hydrochloric acid

Sodium sulphate
Sulphuric acid diluted

Sodium sulphate
Ammonium chloride
Potassium nitrate
Nitric acid diluted . .

Sodium sulphate
Ammonium nitrate ..

Nitric acid diluted . .

Snow or pounded ice
Sodium chloride

Snow or pounded ice
Sodium chloride
Ammonium chloride

Snow or pounded ice
Sodium chloride
Ammonium chloride
Potassium nitrate

Snow or pounded ice
Sodium chloride
Ammonium nitrate . .

Snow
Sulphuric acid diluted

Snow
Hydrochloric acid

Snow
Nitric acid diluted ..

Snow
Calcium chloride

Snow ..

Calcium chloride crystallized

Snow
Potash

16

3
2

1

1

1

9
4

24
10
5
5

12

6

g

^From 4- 50 to 4- 4 46

[
From 4- 60 to 3 = 63

j

From 4- 60 to 7 = 67

J
From 4- 50 to 12 = 62

|
From 4- 50 to = 60

J
From 4- 50 to 4- 3 = 47

[From 4- 50 to 10 = 60

From 4- 60 to 40 = 90

To 5

To 12

To 18

J

J

To 25

}

From 4- 32 to 23 = 66

j
From 4- 32 to 27 59

J
From 4- 32 to 30 = 62

J
From 4- 32 to 40 = 72

J
From 4- 32 to 60 = 82

}
From 4- 32 to 51 = 83

TABLE II.

EVAPORATION OF LIQUIDS.

Liquid or Gas.
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sketches and estimates first, an approximate estimate, second, a

definite estimate as to the entire cost of building, together with fur-

ther sketches introducing changes which they desire. They then

decide to build, and go to the architect and make a verbal agree-

ment for plans and specifications at two and one-half per cent. The

architect commences work, and has the working-drawings partially

laid out, when he is notified to stop until said committee can decide

on a change they wish to make, which they say will be completed in

a few days. They fully understand that the architect has taken this

work with the understanding that it must be completed within three

weeks, ready for estimates. Two weeks pass ;
no instructions re-

ceived, the architect writes to committee, but receives no answer.

Finally, four weeks after, they send him a letter and say they have

decided to use another architect's plans. All this time the architect

has held himself in readiness to complete this work, and has suffered

by delay of committee, who knew they were to employ another arch-

itect, simply to please one man of said committee, and had decided to

do so three" weeks before they notified the architect of the fact. The

cost of building was estimated at $11,000. Now, what would be the

charges under these conditions? Please answer in your next issue,

and oblige Respectfully yours, FRED SWABEY.

IWE
trust our correspondent will be able to give this building-committee

esson in economy, at least, tor we suppose that they do not imagine
that in addition to the payment they must make to the architect they are

now employing, they must pay our correspondent for the services he has

rendered before his summary supersession as follows : One per cent for his

preliminary sketches ;
one-half of one per cent for his "definite estimate,

and the alterations in his original sketches which were made at the request

of the committee, and a fair per diem for the time spent on the working-

drawings. If the specificatious were written, which does not appear, we
should say our correspondent was entitled to nearly two per cent on the es-

timated cost. EDS. AMERICAN ARCHITECT.]

THE CAPITOL TERRACE.
BKOOKLINE, MASS., August 17, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, You express regret that in my note to you of last week

nothing was said of the feasibility of lighting some of the rooms

from the outside, and observe that "
if the real economical and prac-

tical value of the new [outer] rooms is their capacity as storage-

rooms for rarely-visited archives, the matter of external light is of no

consequence, and the designing of the terrace is architecturally cor-

rect."

In the observations that led to my note, a doubting view had

appeared as to certain points of fact, and my purpose in writing

was simply to state reassuring circumstances. As to the purposes for

which the" rooms in question are needed, it is a matter of opinion.

The weight of opinion is strongly in the direction that you suggest.

The plan has been under discussion twelve years, and until this year
it has not, to my knowledge, been thought desirable by any member
of Congress, or any one interested, that the rooms should be pre-

pared with reference to any other use than storage. The first sugges-

tion of windows in the outer wall was made by a member of the

House, who gave no reason for thinking them desirable except
that the terrace would be more ornamental if round openings, with

suitable decorative borders, were introduced in the blank spaces be-

tween the piers. Afterwards the proposition was urged by others on

grounds of utility. The question thus coming up, the proper com-

mittees of the House and the Senate were both of the opinion that

the rooms would be required only for storage, and both Houses after-

wards acted on this view, voting that the work should go on without

change of plan in that respect. Yours respectfully,
F. L. O.

THE ALLEGHENY CEMETERY COMPETITION.
QALVBSTON, TEXAS, Aug. 12, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Would you be kind enough to let me know what se

of plans were adopted by the Allegheny Cemetery Managers, and, i

possible, would like to see them published in your paper. The plan
referred to were advertised for up to the 1st of July.

Respectfully, B. G. CHISHOLM.

[PERHAPS the successful competitor will himself reveal his name. EDS
AMERICAN ARCHITECT.]

A NEW USE FOR ITALIAN MOSAICS. The curious suggestion has been

made by Mr. Francis Gallon, of the London Anthropological Institute

that some of the colors of the Italian Mosaic-workers be employed as

standards for describing the tints of the skin of the various races am
tribes of mankind. These colors have great durability, mosaics in Si

Peter's at Rome having shown no signs of change after more than a

century. A great variety of tints is available, there being about five

hundred appropriate to the flesh of European nations alone. Exchange

CARTHAGINIAN MOSAICS. Not long ago some highly artistic relics o

ancient Carthage were disposed of at an auction in London. Two o

the finest of these are mosaics, in splendid preservation, each abou:

tiree feet square. The one represents a woman robed and wearing a
rown of flowers, with a naked youth sitting beside her

;
and the other,

youth carrying on his shoulders an eagle. These have been called

Peace " and "
War," but there seems to be no authority for this. Both

works are evidently early Carthaginian, and must have belonged to a
aeriod when Carthage held a high position as a nursery of art, espec-

ally in the beautiful art of mosaic work, of which ancient Greece has
eft no trace, while the mosaics of Rome are of a much later date. It

will be remembered that Carthage was celebrated for her beautiful col-

ored marbles, and for the wonderful skill of her artists and workmen,
which were known throughout the civilized world, for Carthage was a

arge city 140 years before the foundations of Rome were laid. It is

sossible, therefore, that the peculiar art of working in mosaic may have
>een originated in Carthage, and may have found its way to Rome,
where it might have been practised by Roman, or even Carthaginian
artists. But, as a rule, the Roman work is very inferior to the Cartha-
inian. Chambers' Journal.

THE widely published railway statistics, iron-trade statistics, and build-

ng statistics all point in the direction of improving industrial and commer-
3ial activity. That which most interests the thoughtful business man is,

when will the present impulse stop ? for a stop is generally anticipated.
A reaction, something like that of 1873 to 1878, is expected by the shallow
observer of trade tendencies. Bankers, railroad-managers, and the con-
hollers of immense industrial undertakings, are not acting as though they
anticipated any early reaction. Railway statistics are of a favorable char-
acter. Share capital has increased only slightly, and the funded debt is but
little greater. Earnings are practically the same for two years. Net earn-

ings three and one-half per cent. Earnings per mile decreased from $6,663
in 1884 to 86,265 in 1885. Tonnage was ten per cent greater. The current

year is more favorable to traffic and earnings and railroad companies are

making more purchases than last year. The iron and steel statistics are

equally encouraging. Weekly pig-iron production has increased over

twenty-five per cent in six months, viz., from 97,000 tons per week to 122,-
000 tons per week, with production expanding and prices firm. The rail-

makers at Long Branch said they could meet all demands this year, and
would turn out 14,500,000 tons, rails enough to lay over 15,000 miles of road.

Building interests are also prosperous. Within two weeks large contracts
have been placed, especially in the States west of Pennsylvania, for archi-
tectural iron, lumber, stone, brick, and general building material. Bricks
and lumber have been especially active. For the former, prices declined

just enough to draw out a large waiting demand. Heavy contracts have

just been placed for delivery of lumber in the Weft and Northwest. Con-
tracts have also beeu recently placed for 2,000 freight-cars, and the builders
of passenger and palace cars are oversold for three months. While these
evidences are encouraging it is well to note a few possibilities on the other
side. Investors of capital have been complaining more and more of the
uncertainties surrounding the earning capacity of money. Production is

making headway against capital, and is gradually becoming more and more
independent of it. Last year $267,000,000, in round numbers, was paid as
interest and dividends on nearly .$8,000,000,000. This ratio of taxation
must decrease in the nature of things. The preparatory steps are being
taken in a better industrial and manufacturing organization. The same
tendency is observable in other directions. In short, profit on invested

capital must gradually decrease under the increasing surplus of wealth and
the increasing productive capacity. Financiers are beginning to admit
what they have long faintly recognized, and are considering how to

adjust their interests in the greatest harmony with the new order. The
effect of this decrease in cost for money will be as it has been to increase
industrial and building activity, and, in short, to work to the interests of
the producing millions. It is quite natural to see an anxiety among tileIn-
dustrial interests to promote shipping activity. Another movement has
been made by a body calling itself the American Shipping and Industrial

League, and which has issued an address to the United Industries of Amer-
ica. This may, and probably does, emanate from an irresponsible body,
but it indicates that there is need of just such action. The industrial in-

terests have long recognized that a healthful shipping was necessary. The
proposed action of the government in expending several million dollars in

the construction of war ships will open the way. The urgency for special
machinery continues. Cast and wrought pipe orders are in excess of mill

capacity. The money-markets are not so easy as a month ago. Rates are

growing stronger in nearly all cities west of the Mississippi. Surplus re-
serves are decreasing, and government accumulations are increasing.
There is an abundant supply of currency, and no fears should exist as to

scarcity suddenly causing disaster. Building notes to hand show a falling-
off in real estate transactions in New York, Philadelphia, Chicago, and St.

Louis. Permits show an increase, especially for small houses. Within
thirty days all projected work, or nearly all, will be under way. The
architects in these cities are enjoying a vacation well earned. They antici-

pate but little new work for this season's construction. The building sea-
son in Chicago and in several interior towns of Illinois will continue as late
as the weather will permit. The heavy shipments of lumber to the West
and Northwest betokens sharp activity during the next three months. It

is possible that the great activity in railway construction in this region may
be overdone. The turmoils of railway managers over rates and percent-
ages are not reassuring. Builder's interests are, however, not jeopardised
in the least, though investors in railway bonds may have to wait years for

profits. There are tens of thousands of families able to live in better homes,
and this unsatisfied demand courts building capital and enterprise. The
masses are well employed. Labor is rising equal to the occasion. Discon-
tent will be held in check, and fanatical zeal will be stamped out. The
great body of producers are close observers of passing events and can be
relied upon to do nothing to upset the general tranquility. The greatest
difficulties that beset us are, wnat to do with our abundance and how to

maintain that regular and just distribution which underlies permanent in-

dustrial prosperity. Railroad properties may not pay high divinends, but
we have them to use. Banking investments may not return immense pro-
fits to the possessors, but the capital is there and must accept the most pro-
fitable employment offered. In short, if there are any troubles to be feared
the producing interests do not share in them, but may safely expect to

profit by the better competition and strife developing in all channels of

exchange.
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WE were brought to a realizing sense of the change which
the due process of development has effected in the Amer-
ican Architect when, in having the copies for the half

year just passed bound up for our own use, we discovered that

the Imperial edition, at least, had become so bulky that it

would be very undesirable that the issues for a full year should

be bound in one pair of covers. We have, therefore, made

preparations for binding this edition in semi-annual volumes,
and though this step may entail some extra expense on those

who follow our example, we believe that they will find, as we

do, that the convenience of having another bound volume ready
for use at the end of each six months is well worth what it

costs. We regret that we cannot make the price of binding any
less for the half-yearly volume than it has been for the yearly
volume, but the fact is that the number of double-page plates
which require mounting on guards is so great that to do the

work properly requires careful handling and much time, so that

there is little margin for profit to any one. Moreover, the

semi-annual volume of the Imperial edition contains about as

much matter as the first yearly volume published, for which our

binding prices, since unchanged, were established.

NARCHY received a warning last week at Chicago, which
must have shown the least thoughtful amongst the brutal

enthusiasts that in this country the times are not ripe for

the success of their idea, and that there are as yet not sufficient

causes to induce the great laboring classes to join hands with

the professional agitators. The fire is smothered but not

quenched, and it will depend somewhat on the self-control of

the monied classes how soon their poorer fellows shall find

themselves unable to longer contemplate unmoved the unequal
distribution of the good things of this lite. It is possible that

the spread of education and the opportunities of graduating
from one class to another which this great free country offers

to all, may always keep the good sense of the community above
the danger line, above the fire-damp of social revolution which,
nevertheless, will from time to time doubtless catch fire in one
section or another, owing to strictly local causes. It is not, how-
ever, possible to conceive that anarchy can ever receive here the

glorification which posterity accords to the most famous anar-

chical movement of all passed time the French Revolution.

There was cause, reason, purpose for such a movement in a

country and time when all who were not of the aristocracy
were the mere scum of the earth. But in a country of which
the chief magistrate may rise by peaceful and lawful steps
from the tow-path, the tannery or the lumber camp to the most
honored office in the gift of the people, it seems probable that

the members of the laboring classes will see that their chances

of success depend on their own force of character, more than on
extraneous circumstances, and that they will hence always join
hands with the middle and wealthy classes in suppressing an-

archy whenever it shows its head.

IN
France, however, though the Communist of to-day is de-

serving only of the bullet or transportation, the Revolution-
ist of a century ago is worthy of all honor, and a movement

is now making at Paris to celebrate the outbreak of 1789 by
the erection of a fitting monument. The historical association

of ideas, the sentiment of special appropriateness and the oppor-
tunity all unite in pointing to the site of the palace of the Tuil-

eries as the one most suitable for the proposed monument.
After remaining for some half-a-dozen years the blasted relic

of the madness of the Commune, the palace of Philibert Delorme
was at length torn down and its material sold at auction to

relic-hunters from all parts of the world, some fragments even

finding their way to this country. What should be done with
the site has been frequently discussed, particularly since the

new street has been cut between the Rue de Rivoli and the Quai
des Tuileries, which makes the vacancy even more apparent, and
the desirability of the site more evident. The space between
the Pavilion de Flore and de Marsan has been utilized by
erecting temporary buildings for the use of the municipality,
and for the post and telegraph office, until it shall be finally
determined how the site can be turned to the best use. Re-

cently M. Chassin, a publicist, suggested that in view of the

approaching centenary of the Revolution it would be well to

erect a monument in commemoration of the event, and that the

best form to give the monument would be that of a museum
where could be gathered together all the souvenirs of that

epoch that could be collected, the portraits, medals, paintings,

archives, memoirs, biographies and all the thousand and one

miscellaneous articles that have been treasured in private fam-

ilies or scattered through public institutions. As for the site for

the proposed museum, M. Chassin asserted that none could be so

suitable as that where the Tuileries formerly stood. The sug-

gestion pleased both the public mind and the official inclination,

and it seemed as if the scheme would be carried out without

delay. But the Minister of Public Instruction, M. Groblet,

who at first was entirely in favor of the project, declared, when
it came to the point of expressing himself officially, that the

assistance of the Government could not be assured until the

plan had been more thoroughly studied both as to cost, and as

to the architectural character which was to be given to the

building, and next that so far as the site was concerned, it

seemed to him to be much larger than was needed for a build-

ing whose contents could neither be very numerous nor bulky.
This announcement, which seems to us to be very sensible, ap-

pears to have thrown the promoters of the scheme into unnec-

essary consternation.

"TJ SHORT time ago a number of owners of much valuable

rj. real estate and the representatives of some of the fire-insur-
' ance companies petitioned the Boston Water-Board to ex-

tend the high-service system so as to afford a better protection
to the valuable buildings in the neighborhood of State Street

and Post-office Square, and we have no doubt that the appeal
thus made will be ultimately successful. Of immediate result

we suppose there is small hope, as we suppose funds for the

execution of the work would have to be provided by the city

government, which is understood to give its attention mainly to

the making of a reputation for economical administration, with

a view to its own reelection, rather than to a judicious consid-

eration of the best interests of the city, which are temporarily
entrusted to their care. This petitioning by men of weight in

the Boston community is an amusing instance of the different

ways in which things are done in that city and in New York.

In New York the cart is put frankly before the horse, the job
is everything, the needs are often factitious. When, in New
York a year or two ago, the bosses found themselves obliged to

find work for their adherents and a means of lining their own

pockets, they devised the necessity of supplying the city with

more water, so that their followers might find employment in

the great aqueduct now building, and they might make a profit

through handling the contracts. A water-famine was skilfully

talked up, and the danger to health and property was por-

trayed with all necessary vividness ; but as material evidence

was needed, they procured it in such a form that the supply did

seem inadequate and failing, the pressure on the main being
sufficient only to carry water to the first floor of buildings, to

the upper stories of which it had formerly found its way. The
evidence was irrefutable, the need self-evident, and the aque-
duct work put in hand. This safely effected, the manipulators
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saw no further need of keeping the city on short commons, and

the normal pressure was once more allowed to have its effect,

and water once more flowed from arid taps and faucets. The

new aqueduct is, of course, a very far from useless municipal

enterprise, although it is doubtful whether it is yet actually

needed, but the means employed to bring it into being are none

the less amusing. Boston only seeks to have the present high-

service extended so as to serve portions of the city which have

always lacked the convenience and protection that other parts

of the city have enjoyed for years.

BECAUSE
of what we said last week about the Bennington

Battle-Monument, Mr. Einn, the author of the accepted de-

sign, found it worth while to bring us a large scale-drawing of

the monument as it is now proposed to execute it, for the purpose

of showing us that our comments of a year ago were not inap-

propriate or misapplied, and that our remarks last week, while

depicting fairly the original design, which, it seems, is the one

of which we saw a photograph, did not describe the latest

phase of the design. How far the refinement of line, which is

of so much value on paper, will be effective in execution in

walls of split-face work, we hope some time to have a chance

of observing ; but we fear that even if in itself it is successful,

it would be more so on a site where its qualities would tell for

all they are worth ; that is, we have a feeling that the obelisk

is not the best form to adopt for a site such as we understand

the one at Bennington to be. It seems to us that a three-hun-

dred-foot shaft of the proportions chosen will look too thin and

needle-like, and that in the absence of anything to give it scale

it will lack that which gives to the Bunker Hill shaft whatever

it possesses of interest as a structure, if not as a design.

HE English engineers are considerably exercised over the

fact tnat tne contract for a large iron bridge in Australia,

to cost two million dollars, has been awarded to an Amer-

ican bridge-building company, but, with their usual fairness,

instead of trying to depreciate their rivals, they seem to be en-

deavoring to learn for their own improvement the reasons for

the superior economy of the American methods of bridge-

building. The principal reason, which includes, perhaps, all the

rest, is certainly to be found in the great experience which

American specialists have had for the past twenty years in

bridge construction. With us the work of designing iron rail-

road or highway bridges rarely falls, as in Europe, upon en-

gineers in general practice. The volume of the bridge-build-

ing business in a country which builds three or four thousand

miles of railway a year, and reconstructs nearly as much more

by the substitution of iron for wood in the smaller bridges on

the line is so enormous that it has become a specialty in the

hands of five or six great corporations which employ at high

salaries the best engineers to be had aud maintain immense

foundries and rolling-mills where nothing is done except to

manufacture eye-bars, lattices and the other members of bridge

construction. The competition between these corporations is so

great that the ingenuity of their engineers is taxed to the ut-

most to reduce the weight and cost of the bridges which they

design to the lowest point consistent with safety, while the cor-

rectness of their construction is practically guaranteed by the

same rivalry between the managers of each corporation, always
on the alert to discover defects in the work of the others, and

the natural consequence'is that the skill of men of ability con-

centrated for years in sharp competition with others of equal

ability upon a single subject, has produced its natural result in

bringing to great perfection the details of all the processes re-

lating to that subject.

TITHE most obvious difference that the English engineers find

"jj between their own systems of bridge construction and

that of the American engineers consists in the extensive

use of eye-bars by the latter for all members which have to

endure a tensile strain. It is usual in American bridge-build-

ing shops to lay out the lengths of the different members with,

great accuracy, one sixty-fourth of an inch being, we believe,

the maximum variation allowed, and eye-bars which are gauged
and drilled at the shop and put together with turned steel pins

can be fitted with far greater accuracy and are therefore put

together on the ground much more quickly and securely than

the old-fashioned riveted members which are still used abroad

for resisting tensile strains. Although the Americans have

sometimes been reproached for allowing the safety of their

W 1

bridges to depend upon the strength of a single pin or bolt in-

stead of securing them by a multitude of rivets, the failure of

one of which would not involve the ruin of the structure, the

construction with pin-joints allows, or rather invites a care

and accuracy in the inspection of every part which, perhaps,

do more to promote real security than the habit of depending

upon the indefinite and uncalculable resistance of riveted joints.

A correspondent of Engineering suggests further that the prac-

tice which American bridge-builders have had in designing

bridges for single-track railroads has been of value to them

by obliging them to take careful note of the wind-pressure

upon these narrow structures, and to provide against it by a

particularly well-considered system of bracing and strengthen-

ing-

E understand that M. de Lesseps has succeeded in having
a large part of his new loan of one hundred and twenty
million francs taken up, mainly it is said by females of

the peasant class. If half that is said about the real condition

of affairs at the Isthmus is true, this enterprising enthusiast is

likely to prove one of the greatest moral scoundrels of the

age, and we do not envy him the objurgations which, when fail-

ure is at length acknowledged, will shower upon him. But

there are some things which even the magnetic de Lesseps can-

not accomplish, and we are not surprised that in face of the

doubtful condition of his undertaking at the Isthmus of Pan-

ama the Tunisian Government has refused to allow him to un-

dertake the flooding of the chotts that lie between the coast of

the Mediterranean and the great desert to the south of them.

M. de Lesseps estimated that the cost of digging the canal

that would be necessary for this immense irrigation scheme

would be forty million dollars, which he probably looks on

as a mere bagatelle, but which the canny Africans seem to be-

lieve could hardly be raised by a man who already finds it hard

to raise money for the prosecution of an enterprise in which

the whole world is interested, and of which the bonds and se-

curities can be bought in any market, if any one thinks them

worth the purchase.

I
T is reported from Steubenville, Ohio, a town of some twelve

or thirteen thousand inhabitants, that for two years one of

its main streets has been paved with fire-brick, and, under

such traffic as a town of the size affords, has given better satis-

faction than any material yet tried, wearing well, being com-

paratively noiseless, and giving a good foothold for horses.

Its chief recommendation, however, seems to be its cheapness,
as it costs only eighty-three cents per yard to lay it, as against
the two dollars and a half or three dollars which Belgian
blocks cost. The bricks are laid on edge, on a four-inch bed of

sand, which in turn is spread over a bed of gravel of the same

thickness. Paving bricks have been used for street pavement
before, but never with very great success, as it did not seem

possible to get bricks of even hardness, and just as soon as the

softer of the bricks began to give way, the wear at that point
increased very rapidly. With fire-bricks it may be possible to

secure a more even burning, and perhaps the color of the brick

makes it easier to cull out the soft ones. The Steubenville

clay may contain an unusual amount of iron, and so makes a

more compact and more resisting brick than is to be found in

other places, for there are many ordinary bricks that will with-

stand as high a crushing strain as the common fire-brick.

LITTLE paragraph has been going the rounds of the tech-

nical journals about the painting of tin roofs, which seems

to contain a valuable suggestion. Most persons suppose
that a tin roof ought to be left exposed to the weather for a

month or so, until the iron of the plates has corroded enough
to cover the tinned surface with a tinge of rust, probably forced

through the pores of the coating. The theory of this notion

seems to be that paint will not stick to a fresh surface of tin,

which is apt to be greasy as well as smooth, and that the slight

roughness given by the rust is of value for holding the paint ;

but the writer of the paragraph in question believes that if

painting is delayed until oxidation has begun, the action con-

tinues beneath the coating, until the plates are destroyed, while

a layer of paint put on over fresh plates would defend them for

an indefinite period from the commencement of oxidation.

There is certainly a possibility that this view of the matter is

the correct one, and architects, who have many opportunities
for observing the weathering of roofs, might do their fellow-cit-

izens a service by investigating the facts with care.
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NOTES OF TRAVEL.
SALAMAXCA.

IT
is difficult to write or speak dis-

passionately of Spain, or to meas-

ure calmly and fairly the archi-

tecture of that wonderful country.
Considered from Italian or French
standards of taste, a major portion
of the work would be pronounced
doubtful if not decidedly bad

;
and

yet one never feels like establishing
architectural comparisons between

Spain and any other country in the

world, and the critic must be cold-

blooded indeed who would undertake

to judge and analyze such examples
as the Court of the Lions at Grena-

da, or the thousand-columned mosque
at Cordova. Somehow, even the hum-
bler things become glorified by Span-
ish associations and surroundings, so

that a very little attempt at architec-

tural adornment will seem to count

for much more than would be ex-

pected anywhere else. And thence

it comes that not an artist or archi-

tect can visit the country without, to

a greater or less extent, losing his

head over the delightful surprises.
that await him in nearly every city
of the peninsular. Spain is the para-
disc of the impressionists, the coun-

try of bright, dazzling glimpses, and

unexpected, bewilderhv beauties;Anr* KErat By kM*r u. G/<w ,
1

, air
My-ETa. r. IA sharp contrasts and warm Hoods of

color; a land whose remembrance after a rapid visit could be fairly

epitomized by some of the fans one sees in the Madrid shop-windows,
decorated with a few shapely fig-
ures clad in vivid colors, a mantilla

thrown over glossy, black hair,
a background of rich, old, sunlit

architecture, and, perhaps, at one
side the dark shadow of the na-

tion's curse the bull-light.
But to most people the name of

Spain calls up no other thought
than of the fairy-like idyls of Anda-
lusia, the wonderful Moorish arch-
itecture. They forget that Spain
was ruled by the Goths before Mo-
hamet was born, and that this

style, beautiful as it is, was never
more than an exotic, whose growth
ceased the moment the Moors re-

passed the Strait of Gibraltar:
and even of the many architects

who yearly visit Spain for it is

no longer the terra incognita it was
to the profession a generation ago

few ever go farther north than
Madrid

;
and yet the old kingdom

of Leon, up among the northern

mountains, is full of interesting
and valuable old work, there being
hardly a village but lias at least

one good bitof architecture. Avila,
Zamora and Toro are especially
well endowed, while chief of all

is the ancient city of Salamanca,
"muy noble y muij leal," as its de-

vice reads, a city so full of good
architecture and so little disturbed
in its quaint old habits and cus-

toms by the march of what in

Spain is called modern civiliza-

tion, that for the architect as well
as for the simple tourist it can

fairly be termed the most interest-

ing city in the whole realm. If

there is one other equal to it, it

can only be Toledo. The south-

ern cities have one or two build-

ings to study from, while Sala-

manca has twenty. In Andalu-

sia, stucco and whitewash take the

place of honest masonry, while in

Salamanca everything is built with
a beautiful, smooth-grained sandstone, of a warm burnt-sienna color,

capable of being carved with the fineness of ivory, and resisting the

weather so well that even after MX centuries of wear the work is as

fresh as though cut yesterday ; hence, there is none of the dilapidation

which meets one at Toledo and elsewhere. The best efforts of Spanish
architects have been put forth at Salamanca. The city has not a great
deal of work of the periods ante-dating the Renaissance, as the city was
in great part destroyed by the Moors about the thirteenth century ; but
Alfonso VI, and especially their Catholic Majesties, Ferdinand and
Isabella, made it so great and rich that wars have passed very lightly
over it ever since. It has always been a wealthy city, and the old

Spanish traditions have been better preserved here than perhaps any-
where else. The railroad came in only a few years ago, and seems
thus far to have made little change in the old ways.
To attempt a detailed description of the city whose architectural

riches gained for it at one time the name of the Spanish Rome, would
be a task quite outside the limits of this paper. Only a few of the
more notable edifices can be considered, and first of these is natu-

rally the cathedral, a great pile erected on the highest ground of the

city, rising with considerable grandeur above .the house-tops and
crowned by its lofty dome. The view shown by the sketch is from
a road some distance to the rear of the choir, and is, perhaps, the
best that can be had, as the streets are too crooked and narrow to

permit of a general survey from any other direction. The cathedral
was begun in 1513, and the construction continued through more than
two centuries, in a style which is Gothic in all its main ideas, though
infused with so strong a Renaissance feeling that it becomes almost
a style to itself. It is, indeed, a rather curious mixture. The fac-

ade is completely covered with work; the arches at the portals are

pointed, and the foliage and mouldings are certainly not Renaissance;
but the bas-reliefs and sculptures are almost classic in their purity,
and the arrangement of the parts of the facade and the schemes of

decoration are as thoroughly Renaissance as anything could be. The
effect, while confused and tiresome in its entirety, is pleasing and del-

icate in detail. The dome, over the centre of the church, is of too

late construction to be anything but pure Renaissance. The tall

tower at the left has a rather curious history. It was built after the

design of Churriguera, an architect who was noted more for the ex-

travagant exuberance of his ideas than for his good taste; indeed,
the name chwrigueresco is used to designate any piece of Spanish
architecture which is wildly baroque in character. Fortunately, the

municipality of Salamanca became alarmed by the terrible earth-

quake at Lisbon in 1755, and fear-

ing that Cliurrigiiera's tower might
some day come tumbling down
about their heads, they took the

strange precaution to encase the

lower portion in solid masonry,
leaving it as it is now, whereby
the effect was greatly improved, as

the earlier work was doubtless of

a character which would g.iin by
obliteration. The low cupola in

front of this tower is a portion of

the old cathedral, for Salamanca
boasts of two cathedrals. The old-

er building is of uncertain age, but

probably dates from about the end
of the eleventh century, being en-

tirely Romanesque perhaps the

best and purest example of the

style in Spain and quite equal in

excellence to French work of the

corresponding period, though a

Frenchman would hardly be will-

ing to admit it as such. The mould-

ings are good and well chosen
;

there is all the simple dignity which
is so pleasing in the French work;
the little carving employed is ju-

diciously chosen, and the central

tower is really a chvf-d'ccutire of its

kind. In general disposition this

tower is not unlike that of our own

Trinity Church in Boston, though
it is on a somewhat smaller scale.

It is circular in plan, with turrets

at each diagonal, and slightly pro-

jected bays, capped by steep ga-
bles. The roof is of stone. The
tower is so hedged about by the

constructions of the new cathedral,
which enclose it on three sides,

that it is difficult to find a position
from which it can be viewed to ad-

vantage. The windows are in two

tiers, though the lower is ,-o hid-

den that it can hardly he seen

from any point. The details are

thoroughly enjoyable, if such an

expression may he applied to arch-

itectural forms so simple and yet
so effective: not a hammer-stroke wasted, not a moulding which does

not count for all ik is worth, not a leaf of carving misapplied or lost;

no obtrusive terminations, and yet with no lack of vigor. Well propor-
tioned in every respect, the design is a noble exponent of a nobln
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style, and an example which no American student can afford to neg-
lect. The old cathedral has been very thoroughly published in the

huge and exhaustive work issued in folio by the Spanish Government
under the title of " Monumentos Arquitectonicos de Efpana."
The interior of the old cathedral consists of a three-aisled nave,

with one transept (the other having been absorbed into the more mod-
ern church) and a short apsis without aisles. The design is perfectly

plain, there being only a few carved Capitols in the nave and a little

attempt at design in the interior of the cupola; not very successful,

however. The new cathedral was built immediately adjoining the

old, the north walls of the latter serving for both, though the sharp
rise in the ground necessitated a difference uf level between the two
of eight feet or more. The interior of the new cathedral is more

purely Gothic in character than the exterior, but it has not as much

interest, being more precise and mechanical in design, and ottering
little opportunity for the picturesque. The effect of the tall nave,
with its high, slender-shafted piers, might not be bad if one eould

rightly appreciate it; but, as in nearly all Spanish churches-, the view

is broken by a high, marble screen of elaborate late Renaissance de-

sign, which entirely encloses more than three-quarters of the nave.

Jn plan, the cathedral is three-aisled, with lateral chapels all around.

The chapter-house, built in a rambling fashion about a small

cloister adjoining the old cathedral, has a number of attractions:

some interesting old woodwork ; some early Renaissance furniture,

excellently designed ;
and in a side chapel, enclosing the tomb of one

of the early bishops, a tall screen of wrought-iron, the most elaborate

and the best of the many good examples of ironwork with whicl

Spain abounds, but, unfortunately, in so dark a place that it can be

neither seen nor drawn to advantage, and much less photographed
with any success

;
at least, no photographer has yet been enterprising

enough to attempt it, though for that matter not one-quarter of Sala-

manca has been photographed.
Across the street from the cathedral is the university, an instituton

which is but the shadow of what it was in its palmy days. It is assirted

to be the oldest of its kind in existence. During the fourteenth cen-

tury it stood second among the four great universities of Europe
Paris, Salamanca, Oxford and Bologna and claimed more than

ten thousand students. The old buildings and the old systems still

remain, but the glory is entirely of the past, and the students number

scarcely over three hundred. Architecturally, however, the univer-

sity has changed but little during the past three centuries and a half.

The principal or western facade was erected by Ferdinand and Isa-

bella, and of all the overwrought pieces of work which Spain has

produced, this is certainly by far the most elaborate. The disposi-
tion is simple enough; below, a double doorway; above, a wall, per-

haps thirty feet in height, without a window or opening of any kind,
but every inch of the space covered with carved ornamentation.

Springing from corbels at each side of the doorway are wide pilasters
extended the whole height of the facade. The wall is crossed by-

two lines of string-courses, and the first and second horizontal divi-

sions above the doorway are sub-divided by pilasters into five panels-,
filled with armorial bearings, medallion-portraits and finely-designed

arabesques. The tippet most division is occupied in the centre by a

niche enclosing a group which represents the pope giving sanction

and privileges to the University, while on each side are other medal-
lions and more elaborate arabesques. The whole facade is crowned

by a rich cornice. But a mere description can give very little idea

of the character of the design. It can only be compared to one of

those ivory caskets which are sometimes found in museums, carved
and ornamented to the last degree ;

as delicate as lace-work, and often

quite as meaningless in general design. But fortunately there is

something more than mere quantity of work to this facade. The gen-
eral effect is fussy, overwrought and tiresome, but each detail is a

gem by itself. Indeed, it is astonishing how work of such superior
excellence in its parts should be so lacking in comprehensive design.
It is a real delight to examine closely the individual features, and
note how gracefully the arabesques are adapted to the spaces they
occupy, how pure and sharply cut are the mouldings and construc-

tional lines of detail, and how naive and beautifully composed are

the medallion-portraits and reliefs. The large double medallion over

the centre representing Ferdinand and Isabella is worthy to rank
as the finest carving Spanish artists have ever produced. Not a fea-

ture of the facade is neglected ;
and if one eannot wholly appro\ e

of the quantity, the quality of the work will suit even the most exact-

ing critic.

There is less to the interior of the university than one might ex-

pect from its past magnificent history. The apartments are arranged
about a quaint, sunny, old court-yard. Towards the front is the li-

brary, closed off by a handsome wrought-iron grille. On the right
is the chapel, hung with rich tapestries, and fitted with good wood
mosaics and inlays ;

and on the left are some of the old class-rooms

preserved in exactly the condition they were centuries ago, with the

same narrow, wooden benches, and mueh-be-hacked and carved desks
which served when Fra Luis de Leon was the foremost teacher of

the land. To the west of the university is the Instituto, formerly an
annex of the larger school, a building with an interesting court-yard
and an elaborate entrance -way. The property once occupied by
the university is quite extensive, but most of it having been con-
verted into dwellings, there is little of architectural value aside from
what has been already noticed.

Of the many interesting churches which Salamanca possesses, San
Kstaban or Santo Domingo is the most elaborate, after the cathedral.

The facade has the same fault as that of the university ;
an exces-

sive richness of beautiful details badly combined. Some of the stat-

ues which adorn the font are really excellent, notably a figure of the

Virgin which much resembles the celebrated statue by Veil Stoss, in

Nuremberg. The interior of the church has the peculiarity, almost

unique in Spain, of presenting an unobstructed nave, the choir being
installed in a broad gallery over the entrance. The large cloister

adjoining the church is quite interesting in its way, lacking the rich-

ness which marks the exterior facade, but composed much better

and with a general effect which is quite charming. There are few
Renaissance cloisters in Europe, and fewer yet which have anything
like the picturesque value Santo Domingo possesses. The conditions

here are exactly the reverse of what they are on the exterior. The de-

tails are not very good nor well chosen, and the whole chai m depends
upon the general scheme, perhaps also not a little on the effect of the

(lowers and shrubs growing in wild ptofusion in the open centre, and
on the vivifying influence of the warm Spanish sunshine, which will

do so much for bad or indifferent architecture.

The past wealth and importance of Salamanca is well illustrated

by the number and the architectural merit of the many private

dwellings which still exist
; buildings which an Italian would term

palaces, but which the Spaniards are content to designate as simple
casein. The most interesting of these is the famous Casa de las Con-
chas. [See Illustrations.] A design more thoroughly Spanish
could hardly be found anywhere; the Spanish type which knew just
when to stop, which concentrated its ornamentation in a few spots ;

a couple of frost-like iron grilles before the lower windows; a single,
wide doorway crowned by a coat-of-arms set in a rich, late Gothic
frame ; a few tall, mullioned windows, with a little elaboration of

tracery in the head, each different from the other, but perfectly har-

monious
;
a llourish of armorial bearings at the angle, and a broad

wall, unbi tkin by the slightest shafting or string-couite, Lut studded
all over at regular intervals with boliily-carvtd conch shells in high
relief, emblems of some pious pilgrimage made by the master of the

house. In any country but Spain, who would dare do a thing so sim-

ple and ) et so effective?

The Cnsa de Maria la Brava is an example of a type which is re-

peated a number of times in Salamanca; a design nhich is interest-

ing as showing how a very little work, rightly disposed, can sometimes
make a very effective facade, and also as an illustration of the value
of a single, broad, round arch, without mouldings or ornament what-

ever, nothing but good proportions and wide voussoirs. Nowhere
else in Spain is the simple, round arch used as effectively as in this

city, and there are a number of houses having even less work than the

Casa de Maria la Brava, sometimes nothing but the big, round arch
and the wide arch-stones, which are full of quiet interest. The Span-
iards were never afraid of heavy masonry, and did not hesitate to

make the voussoirs even wider than the doorway itself, if they thought
an effect was to be gained thereby.
The architectural wealth of Salamanca is fully appreciated by the

natives, as well as by the travellers who have had the good fortune

to study it. Castalar wanted to make the city the seat of the national

architectural academy, which now languishes in bleak, art-less Mad-
rid. Surely no other city of Spain is so well calculated to inspire
the student, to give one valuable ideas of good construction as well

as of good design, of rich elaboration as well as of effective, studied

simplicity, and to one visiting Spain for the first time no better ad-

vice can be offered than was given by a leading Madrid architect, a
man who knows the country in every detail: leave out Cordova,
omit Seville, if you must, but do not fail to study Salamanca.

C. H. BLACKALL.

MONSTER BLAST OP GRANITE. Saturday, July 24, was the occasion
of one of the periodical blasts which takes place at the granite quar-
ries on Lochfyneside, leased to Messrs. A. and J. Fall, paving contract-

ors, Glasgow. At present two quarries are being worked in the dis-

trict, one of them being Crarae quarry, near Crarae Pier, and the

others being Furnace quarry, between Crarae and Inverary, the seat of

the Duke of Argyll. It was at the last-named quarry that the "mon-
ster blast" in question took place, the amount of gunpowder employed
being 4 tons. An in-going

" mine" had been driven to the extent of

about 40 feet, and from it there were driven into the rock two diverg-

ing chambers or passages to accommodate the powder. The total

length of the mining was about 90 feet, the cost of which was about
120l The ignition of the gunpowder was effected by means of an
electric dry battery, which was worked in a secluded spot, at a distance

of about two hundred yards from the portion of the hillside that was
to be erupted. There were a number of workmen's houses in some-
what close proximity to the quarry, and within a short distance of

the sea-shore, but they were vacated at the time, the nearest person
being the operator of the battery. When the explosion of the powder
was effected the whole face of the mountain-side began to move, and
the report, which was terrific, loudly revejberated amongst the neigh-

boring hills. It was estimated that the quantity of rock that was re-

moved reached something like 100,000 tons, which will furnish suffi-

cient dressing material to keep the workmen at the quarry employed
for the next two years. Another "monster blast" is expected to take

place at Crarae quarry toward the end of August. The " head" in this

2ase is being driven 60 feet into the hill-side, and the divergent cham-
bers are to be charged with no less than 7 tons of gunpowder. This

system of blasting lias now been practised to excellent purpose on

Lochfyneside for many years, the originator of it being Mr. William

Sim, of Glasgow. Engineering,
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A.N EDITOR'S TRIP ABROAD. 1 X.

MUNICH. SUREMBURG. FRANKFORT. COLOGNE.

CONSIDERINGthe immense
amount of money

which has been spent
at Munich by the last

three kings of Bava-

ria, in what they

probably supposed to

be the promotion of

architecture, it is sur-

prising that their

achievements should

have had so little in-

fluence upon the cur-

rent building of the

city. In most places

any important archi-

tectural work is soon

reflected on all sides

in humble imitation

of outline or detail,

but the costly clas-

sicalisms of Klenze

and Gartner stand

solitary in the midst

of structures as dif-

ferent in design as

they could wull be.

Even the great Gre-

cian group formed by
the Glyptothck, the

Propvlsea and the

Exhibition Building,
which might have

been expected to in-

fluence the character

of the new quarter
which has recently

sprung up around it,

looks now, surround-

ed as it is by streets

which might have
been t r a n s f erred

there bodily from

Berlin, stranger than

when it stood in al-

most open ground.
It is perhaps fortu-

nate for the people

of Munich that matters turned out, in that way, as Classical houses

would have cost them a good deal more than those built either atter

the Berlin model or in the picturesque fashion native to the country;

but the difference between this total disregard of the brilliant

example set by the king's architects, and the rapidity with winch

Greek classicism, in particular, spread over England at a little

earlier date, is curious. It is rather satisfactory, at least, to find that

the mode of decorating important structures with exterior frescoes,

which was set in the old Pinakothek, is not likely to be followed

hereafter. Even now, nothing remains of Kaulbach a great pictures

on the front except a few pale patches, which one with difficulty

recognizes as having once been connected; and those on the east and

wesfsides, although in much better condition, show signs of approach-

in- dissolution. The two pictures on the north side are still bright,

indicating that the sun is here the most efficient azent in destroying

the colors; while the painted tympanum of the Residenz Theatre,

which faces nearly west, has lost nearly all trace of the fresco from

the lower portion, where the westerly rains, joined to the spattering

from the horizontal cornice, have been most effective in washing away
the surface.

By far the most satisfactory of the royal buildings in Munich, to

my mind, was the little Allerheiligen church, where Klenze was al-

lowed to use his classical knowledge and his architectural capacity

together, in composing a small church out of the elements of a

Roman bath, or, perhaps, with the features of the later basilicas

which were themselves adapted from the bath construction. Nothing

could be simpler than the arcade, of two arches only, which supports

the low-domed ceiling, or than the way in which two columns in eacl

bay, separating the nave from the aisles, carry the gallery whicl

runs across at the impost line of the great arches ;
but it would bi

difficult to imagine anything more architectural, and even without tin

splendor of the gold which covers nearly everything above the spring

of the great arches, the building would be one of the most effective

ever erected.

From the wide, pleasant streets and handsome Renaissance build

in"-s of Munich to mediaeval Nuremburg is, materially, a very easj

step, and half a day is enough to bring the traveller, tired of palace

and classicism, into the shadow of the tower which guards the nai
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ow gate of Albert Diirer's town. Of all the cities in Europe,
Nuremburg must certainly be the one where the sketcher finds most

ccupation. To say nothing of the endless variety of light and
lade afforded by the crookedness, narrowness 'and steepness of the

treets, nearly every house differs from every other in the shape of

ts roof, its gable or its dormers, its bays, or the way in which it is

orbelled over the street, while just enough spice, in the shape of the

ound towers or battlements of the walls, or a bridge, a church-spire
r fountain here and there, occurs among the h mse-fronts to prevent
lem from ever becoming tiresome. Moreover, to the constant inter-

st of outline and shadow, which might, perhaps, be approached in

ome other old cities, Nuremburg adds a beauty of detail in which it

nust stand unrivalled. It would hardly be too much to say that

liere is not a house, ancient or modern, inside the walls, which does

ot exhibit some charming bit, either of carved woodwork or

f wrought-iron work, or a clever lead water-spout or gargoyle, or

ome other effective and original device. In ironwork, more espe-

ially, the Nureniburgers may claim superiority to the people of any
jther place. It would not be surprising, in any German town, to find

ome pieces of wroughtriron of extraordinary excellence, but here all

he ironwork is good, and one finds it everywhere. The meanest

louse will have its cellar dour hung with strap-hinges, whose ends are

jrettily cut and curled, while its mare ambitious neighbor will have

a grille at the front, entrance composed of bars, not only interlacing
n pretty patterns, but flowering at the ends into beautiful rosettes,

lammered and marked with patterns, which form extremely delicate

yet effective spots on the surface of the grating. Some of the work,

as, for instance, the entrance-gate to the ' Poller lljuse," shows re-

narkable skill, not only in design, but in the drawing of the profile
:

aces, which, rudely repuusne with the hammer to give them sub-

itance, adorn it here and there, and the variety and ingenuity dis-

ilaved in the more modest examples are almost infinite.

In Nuremburg proper, that is, the city within the walls, there are

no new buildings of importance, and those in the new suburbs, outside

the gates, although protty in the way of German city houses, and in

some cases very lundsome and costly, are not otherwise remarkable,
so that it was not until we arrived in Frankfort that there was much
material for calm criticism. There is more old work left in Frank-

fort than I had supposed, and many of the streets, lined with houses

which advance over the pavement in three or four successive projec-
tions before the gable is reached, are picturesque, even after Nurein-

ourg, while some of the carving on the consoles and brackets which

support the projections is extremely effective; but most of the build-

ings in the city date from a comparatively recent period. The more
modest of these, although far from showing the elaboration or the

picturesqueness of the old ones, are often very clever in their way.
Nearly all the roofing is done with slate, and slates are used with an

originality which is full of instruction for those who have to treat

shingles in a similar way. Among other things, it is very common to

give the gables of the narrower houses a sort of Elizabethan profile,

and slate the front all over, down to the level of the cornice, or

rather, to a string-bourse a little higher or lower, forming the cop-

ing of the gable also with slates, and slating over the window-frames

to the very edges of the openings. The slates not being square,
but slightly rounded at the ends, gives a very pretty effect, and in

many cases other bands and hoods of slate cross the lower part of the

house. In roofing, it seemed to be the universal practice to lay the

slates diagonally, at an angle of about thirty degrees with the ridge,

according to the pitch of the roof, for the sake of dispensing with

metal flashings, which were rarely to be seen. In slating up against
the sides of the dormers, as the rows of slate approached the inter-

section of the side of the dormer and the roof at a right angle, it

was only necessary to put a furring, of triangular section, in the

angle, to enable the roofer to slate continuously from the roof over

the furring and diagonally upon the side of the dormer, trimming off

the slates when he arrived at the front of the dormer, and, in the

same way, the pitch of the dormer roof was arranged at such an

angle as to bring the valley between the dormer roof and the main

roof parallel with the direction of the courses, so that the overlap-

ping slates followed each other without a break down the roof, and

over the dormer to the edge. The first buildings arranged in this

way that I noticed were old ones, and the dormers, from which the

slates had considerably decayed, had a pieturesqueness which was not

without a suspicion of leakiness, but on investigating further, in the

Sachsenhausen suburb, I found that the same system still seemed to

be held in favor.

The modern part of Frankfort, which far surpasses Munich in its

air of wealth and civilization, is full of interesting work. The
largest of the new buildings, and one of the most beautiful to be

found anywhere, is Lucae's Opera-House, which has a splendid situa-

tion, at the junction of one of the most important streets with the

long, narrow park which nearly encircles the city. Being sur-

rounded by streets on all sides, it has necessarily four fronts, but

each front is a highl) -studied and elegant composition, and the two

ends are of extraordinary richness. By a happy inspiration, variety
is <'iven to the work by making the decoration of the ends depend
mainly on shadow and sculpture, heightened, in the entrance front,

by the gorgeous coloring of the ceiling of the loggia, which, as in

P'aris, occupies a position over the doors, while the sides, although
ornamented with a very rich order of pilasters, receive their main in-

terest from the beautiful sgraffito decoration, in dark-brown and white,

with which their panels are filled. This sort of mixed plaster-work
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lias always seemed to me a dangerous thing to meddle with, and

some of the examples that I have seen, by their glaring ugliness, had

confirmed me in that idea; but it is used here so boldly and with

such admirable skill and success, as certainly to elevate it to a high
rank as a means of obtaining architectural iffect.

The last German building of special importance which we were to

see was, perhaps, the most interesting of all. I did not linger many
minutes in Cologne before hastening to see the completed cathedral,

and was well rewarded by the first impression of it. Certainly,

whatever criticisms may be made in regard to its originality of de-

sign, or the merit or demerit of its detail?, Cologne Cathedral is now

the greatest building north of the Alps, if not in the world. Un-

doubtedly, many of the English cathedrals are more picturesque, and

much of the French detail is more interesting, but in neither country-

is there anything so thoroughly satisfying to the architectural mind

as this vast and complete composition. As one stands before it and

takes gradually into his mind the nobility of the outline, the skill

with which the parts of the enormous spires are held in their due re-

lation to the whole, and the admirable proportion of the entrances,

he feels, as he does in the contemplation of none of the mutilated

French cathedrals, at least, that, whatever amateurs may say, these

are the main things in an architectural composition, and that mere

detail is altogether a secoi.dary affair. However, at Cologne, the

detail is anything but unworthy of the church. It has often been

said to be a'French cathedral on German soil, and there is very little

of the German interlacing
"
stump tracery," which Mr. Fergusson

used to dislike so much, while most of the cornices, gargoyles and

other enriched exterior work would do no discredit to Paris or

Amiens. That the sculpture about the doorways is cold, and too

much subordinated to the architecture, is perhaps true, but the por-
tals are so beautiful in their lines, and in the play of light on the

carved mouldings, that one is easily reconciled to a little lack of

originality or "
phonetic

"
quality.

Inside, however, the lack of originality of the exterior is certainly

made up by the happy idea of placing statues at the foot ot the

vaulting-shafts. The interiors of French cathedrals are generally

uninteresting, as compared with the exterior, and the architect of

Cologne, if he had been content with copying, might well have been

satisfied with the elegance of proportion which he had succeeded in

securing ; but he seems to have felt the need of some movement and

interest near the base of his piers, and, by placing his statues against

them, he not only obtained an admirable richness and solidity of per-

spective effect just where all French cathedrals lack them, but added

much, it seemed to me, to the lightness and apparent height of the

ceiling. If he had used the statues with less discretion, as, for in-

stance, at Milan, where they are plastered in lumps around the

piers, they would have done more harm than good, and in the photo-

graphs of Cologne they appear at least of questionable value, but in

the real building they are exactly right, just large enough and just
hi"h enough to give the effect desired.

ANCIENT AND MODERN LIGHT-HOUSES. 1 II.

I

TOWER OF CORDOUAN.

T is to Monsieur Belidor, Colonel of In-

fantry, Chevalier of the Military Order of

St. Louis, etc., that we are indebted for the

best description of the Tower of Cordouan.

The following account is taken from his "Arch-

itecture Hydravlique," published in 1777,
" with the approbation and privilege of the

King." He says :

" Since the superb light-houses built by the

ancients, there has not appeared one more
august nor of more importance than the fa-

mous Tower of Cordouan, located on a rock

in the sea at the mouth of the Gironde, to aid

the entrance and exit of vessels in the two

rivers, Garonne and Dordogne, whose conflu-

ence forms the Gironde. Without this tower

many vessels would be wrecked. If serves as

a beacon during the day and a light at night,

to guide the ships, and to prevent them from

running on the reefs, which are numerous in

the vicinity. There are but two passes, the

one called' le pas des ones, between Saintonge
and the tower of Cordouan, and the other be-

tween the same tower and Medoc, named le

pas de grane, both equally dangerous.
" The tower is about two leagues from Bordeaux, and the rock on

which it is built is 500 toises in length from north to south, and 250

toises in width from east to west. The sea, in its vicinity, is filled

with sunken reefs, covered with three or four feet of water, against

which the waves break with great fury, making the access to the

tower extremely difficult.

" This magnificent tower, rising 169 feet above its base, was com-

menced in 1584, during the reign of Henry II, by Louis de Foix, a

celebrated French architect, and finished under Henry IV, in 1610.

Sailors deem this light-house the finest in Europe, not knowing any

' Continued from page 16, No. 550.

other more magnificent, or as bold in construction. As can be seen

by the plan of the tower, there is a platform, surrounded by a circu-

lar wall, against which are the various buildings for the residence of

the four keepers and for the storage of supplies ;
the latter contains

six months' provisions, and there is a fine cistern for catching an

ample supply of water from the tower. In the centre of the plat-
form is the basement floor, containing a large room, two closets, and
small room. Underneath are the cellars and the cistern. The first

floor, which is called the King's Appartment, comprises a vestibule,
closets, and other conveniences. 'Ihe second story is occupied by a

chapel, where mass was said when the weather permitted a pl-iest to

land. In this chapel were the busts of Louis XIV, and of Louis XV,
placed there in 1735, with a grand Latin inscription containing a
condensed history of the tower. There is also a bust of Louis de
Foix, over which is the following inscription in a large frame :

" '

Qvand indmire ravi rest cevvre en mon covrage
Mon de Foix mon esprit est en estonnemeut,
Porte dans les pensers de moii iuteudemeut
Le geutil ingc'uievx de ce svpeibe ovvrae
La il discovrt en Ivy et dvn uivet langage
Te va lovaut svbtil eu ce point mesuieiiient

Qve tv brides les riots dv giondevx element
Et, dv mvtin Neptvn la tempeste et 1'orage
O trois qvatie fois bieiilievrevx ton esprit
De ce qv'au froute dresse* ce pliaie il eiitreprit
Povr se perpetier dans 1'hevrevse memoire
TV t'er ncqvis par la lionnevr iutini

Qvi lie finira point qvc fe phare de gloire
Le mondu tinissant lie le reude fiuez.'

" A description is unnecessary of the beautiful architecture which
forms the interior and exterior decoration, it bung easy to judge of
it from the section and elevation. I will only add that the arms of

France are on the front of the first story, accompanied bv two
statues, one representing Mars with his ordinary attributes, the" other
a female figure holding a palm in one hand and a diadem in the
other. Lower are two niches: in the right-hand one is the bust of

Henry II, and in the other the bust of Henry IV. The portico is

opposite the entrance to the platform; on the opposite side is the

staircase, partly built in the thickness of the wall, and partly outside.
" For more than a century this tower was the admiration of all

connoisseurs, but at length, the heat of the fire having injured the
walls of the lantern, the Court, in 171 7, ordered that it be demolished,
to prevent its falling, and that the light be established below it,

instead of repairing the damaged parts, and keeping the light at the
same height. It was not long before it was seen what a mistake
this was, for the lantern had no sooner been taken away than all the
sailors complained that the light could not be seen at a distance of
two leagues, as was formerly the case.

"
Things were in this state when, in 1 720, the tower passed from

the jurisdiction of Rochelle to that of Bordeaux. Then the Count of

Toulouse, Admiral of France, and Marshal Asfeld, Director of Forti-

fications, entrusted the reparation of the tower to Monsieur de Bitre,

Engineer-in-Chief of Bordeaux, who sought the means of reestab-

lishing the light at its former height by a lantern which should not

intercept the light to the same extent as the old one. He accom-

plished this by building an iron lantern, as shown in the plate. This
was successfully placed in 1727. The brazier for burning the fuel

held two hundred and twenty-five pounds of coal, which was lighted
at sunset, and burned all night. The old brazier was too small.

Oak wood was burned in it
;
the flame was large, but it had to be

replenished every three hours. The height of the new lantern was

greater than the old one, so that the tower was increased in height
to 175 feet from its base to the weather-cock."

This elevation was not sufficient to enable mariners to see the light
at a very great distance, so Teulere, Engineer-in-Chief of the district

of Bordeaux, performed the difficult task of raising it, at the end of

the last century. The height was increased to 197 feet above high
tide, giving a great increase to the range, but marring its architectu-
ral beauty, as the absence of ornament in the modern part contrasts

painfully with the elegance and richness of the work of the Renais-
sance. The first impression of the tower, however, is still very
striking, rising as it does with such majesty and boldness from the
bosom of the sea.

About thirty jears ago, this light-house was completely renovated,
many of the stones, worn by time, were replaced, and the carvings,
which had become almost indistinguishable, were recut; it now con-
tains in its lantern, in place of the old oak or coal fire, that nearly
faultless piece of apparatus known as the Fresiiel lens, by means of

which all the light possible is utilized in strengthening the friendly
beam.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.J

THE LENOX LIBRARY, NEW YORK, N. Y. MR. R. M. HUNT, ARCII-

ITECT, NEW YORK, N. Y.

[Gelatine print issued only with the Imperial and Gelatine editions.]
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Hampton Court Palace.

Westminster School.

Chriit Church, Oxford, England.

Eltham Palce Hall.

Middle Temple Hall.

The Genesil of the Hammer-beam Trust.

OPEN TIMBER ROOFS.
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" THE ROCK." HOUSE OF DR. C. T. GARDNER, 8AKONNKT POINT,

K. I. MESSRS. STONE, CARPENTER & W1LLSON, ARCHITECTS,

PROVIDENCE, R. I.

THE LIGHT-HOUSE OF CORDOUAN, FRANCE. ITS ANCIENT AND

ITS PRESENT APPEARANCE.

FOR description see article on " Ancient and Modern Light-
Houses."

SKETCHES AT SALAMANCA, SPAIN, BY MR. C. H. BLACKALL,
ARCHITECT.

FOR description see " Notes of Travel," elsewhere in this issue.

THE CATHEDRAL TOWER, SALAMANCA, SPAIN.

THE CASA DE LAS CONCHAS, SALAMANCA, SPAIN.

lit'
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EXPLORATIONS IN THE OHIO VALLEY.
E valley of the Ohio River is one

of the most prosperous sections of

the United States, and when we

speak of the marvelous development
of our country, we are accustomed
to point to this region as an exam-

ple thereof
;

a region now teeming
with a prosperous population, where,

hardly more than a century ago, there

was a wilderness, inhabited by only a

few savage tribes. Yet there is evidence

to show that there was a time in the un-

known past, when the same land was

peopled as densely as it is to-day, per-

haps even more densely, if the great
cities of to-day should not be taken into

account. Not only is there evidence of

the occupation of that great and bounte-

ous valley by one people, but by various

peoples, during the many centuries which
have elapsed since the man of the glacial

period lost his rude implements of Hint

in the glacial gravel. How many dis-

tinct epochs of occupation there have
been it is yet hardly possible to say,

though there appears to be a good pros-

pect that much light will be thrown on

the subject when the results of import-
ant investigations now in progress are

determined, and opportunity is given to

compare them and draw conclusions therefrom. It may be said, how-

ever, that upon one spot, a small district in the valley of the Little

Miami River in Ohio, near the town of Madisonville, proofs of va-

rious distinct occupations have been found, showing at least three

different peoples. The first of these carries us back thousands of

years before the glacial period that covered the land north of the

Ohio River with a vast sheet of ice, thick enough to cover the tops
of many a high hill in New England. The proof of this is in chipped
stone implements like those discovered by Dr. Abbott in the Trenton

gravels in the Delaware Valley, and like others found in the Minne-

sota gravels of the Mississippi Valley, all of them of the same char-

acter as those brought to light in the river-drift deposits of Europe,
and showing the antiquity of man on this continent to be as great as

on the Eastern.

The investigations of this region have been conducted by Mr. F.

W. Putnam, the curator of the Peabody Museum of American Arch-

aeology and Ethnology at Cambridge, and Dr. C. L. Metz, of Madi-

sonville, Ohio, and they rank as the most important archaeological

exploration ever carried out in North America, being unapproached
in thoroughness and scientific method. The usual way of conduct-

ing so-called explorations has been to dig at hap-hazard into a mound
or any other spot, and take out whatever happened to be interesting.
The things thus obtained, while valuable as "curiosities," lose much
of their scientific worth from the fact that little is known of their sur-

roundings. This slipshod custom has even been pursued by eminent
scientific institutions which should have known better. The aim of

Professor Putnam, with the earnest co-operation of Dr. Metz, has been

to obtain the most exact data of the situation and circumstances, af-

fording by the accuracy of the record of every stage of the work ma-
terial for a complete history thereof. Therefore, when at any time

the facts are to be inquired into there is nothing to be left to assump-
tion or guess-work. First, there is a topographical survey made of

the ground to be explored. It is then marked off into blocks and

sections, and taken up section by section. A trench is dug across a

section, through the leaf-mold down to the hard-pan, and the exca-

vations then continued down to the same depth, keeping a uniform

face-wall in front all the time, and throwing the earth behind, thus

filling up again the space excavated as the work advances. In this

way every Inch of the earth in which remains of any kind are likely

to be found is carefully examined.

When anything of importance is encountered, notes are made of

its exact position, photographs are taken, and then the earth is care-

fully removed from around the object with a small trowel and a brush.

If it be a mound which is being explored, it is sliced away vertically
in the same way ;

accurate measurements are made of the sections

at frequent intervals, scale-drawings are made and photographs are
taken. Detailed memoranda are made of everything found, speci-
mens of each kind of earth, stone, etc., are preserved, and the earth

is carefully sifted wherever there are traces of anything, that not

even minute objects may be lost. In short, nothing which by any
possibility could throw light on the history of the subject of investi-

gation is lost sight of.

An exceedingly interesting volume could be written about the re-

sults of these explorations already accomplished in Ohio. They be-

gan in 1881, but have been suspended at intervals on account of lack

of funds. Professor Putnam had previously made some important
explorations in the Cumberland Valley, in Tennessee; ami his atten-

tion was drawn particularly to the Little Miami through the excep-
tional interest felt in the remains of the vicinity by a number of

gentlemen in Madisonville of scientific tastes, among them Dr. C. L.

Metz, who has been Professor Putnam's most valued assistant in

this work, and has superintended it during his absence.

The first subject of exploration was an ancient cemetery, occupy-
ing fifteen acres or more of an extensive plateau, still covered in

places with large trees of what is called the primeval forest. These

trees, and the twelve to eighteen inches of leaf-mold overlving the

hard-pan, showed that at least four hundred years must have elapsed
since the burials took place. Over sixteen hundred skeletons have
been found in this cemetery, generally from a depth of two or three

feet, together with many implements and utensils.

A most remarkable feature of this spot, however, are the singular
"ash pits," of whicl) over a thousand were discovered. These were

probably connected with the burials above them, but before these

pits were made, the place had been used as a cemetery, as was shown

by the finding of a number of the skeletons buried prior to digging
the pits.

The purpose of the pits still seems to be a mystery, though several

theories have been advanced. The pits are circular excavations in

the hard-pan, three to four feet in diameter, and four to seven feet

deep from the surface of the leaf-mold. The average pit was filled

with ashes in more or less defined layers, iiones of fisbes, reptiles,
birds and mammals, shells and pieces of pottery, together with a large
number of implements made of stone, and bones of deer and elk

antlers were found. All the implements found here, or in the re-

mains of any aboriginal American people, have their likes among
the implements of primitive people in other parts of the world, with

the single exception of one tool used by the people who dug these

pits. This is made from the leg bone of a deer or some other laige

animal, longitudinally grooved, with sharp edges bevelled on the in-

side, and probably used as a scraper of some kind. Large numbers
of these were found. Examination of several earth circles up the hill

near the cemetery, forty-three to fifty-eight feet in diameter, shows
them to be the sites of the dwellings of the people who made the

pits, for the remains cf utensils, etc., found there agreed with those
in the pits. These dwellings were probably similar to the lodges of the
Mandans and other Indians. Professor Putnam thinks that possibly
on special occasions all the articles in the house, with ornaments, im-

plements and other personal objects, were partially destroyed by
fire, and the remnants gathered up with the ashes, and deposited in

the pits dug for the purpose, while the broken bones, etc., indicate

that feasts were held on such occasions. This might correspond,
perhaps, with the custom of the Aztecs of destroying all their house-
hold utensils at the end of their fifty-two years' cycle, and beginning
the new cycle with a fresh start.

The most remarkable and interesting results, however, have been
obtained from the excavation of the earthworks known as the " Tur-
ner Group," in the northeastern part of Anderson Township, on the
estate of Mr. Michael Turner. The group consists of thirteen

mounds and two earth circles, the whole enclosed by two circular em-
bankments connected by a graded way. This group is believed to

be the work of the race that built the great earthworks in Ohio.
Several of these mounds were called " altar mounds "

from the fact

of their covering
" altars

"
or basins of burnt clay, two of which con-

tained thousands of objects of rare archaeological interest. These

objects throw much light on the character of the people who built

the mounds. The manner in which the mounds were constructed in-

dicates that the population was large, and together with their con-

tents, that the race was advanced to a stage of barbarism similar to

that of the Pueblo Indians of the Southwest. They must have also

been a people of considerable wealth, judging by the value and num-
ber of the articles they sacrificed upon the altars, while the extent
of country from which these articles came, reaching from the Great
Lakes to the Gulf of Mexico, and from the Atlantic Ocean to the

Rocky Mountains, and perhaps beyond, gives evidence of the con-

siderable commerce which they must have carried on. The greater
number of the objects having been cast upon the fires were badly in-

jured by the heat, and in many instances broken into small frag-
ments, but some of the articles were preserved intact by getting cov-

ered by the ashes. Two of the altars, each about four feet square,
were cut out and brought to the museum and the entire contents of

two have been preserved, even to the ashes. The condition of the
altar as it was found is, therefore, excellently illustrated : all the ob-

jects have been classified and arranged in separate drawers prepara-
tory to final exhibition according to the admirable system which
Professor Putman has devised for the museum. The smaller articles
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were secured by thoroughly sifting the ashes and earth. One curi-

ous fact discovered was that this ancient people were acquainted
with the properties of coal, some pieces of partially consumed bitu-

minous coal having been found upon the altar. It is probable, how-

ever, that they did not get it by mining, but picked up pieces along
the river from the outcroppings of the banks, as all the pieces are

water-worn. Tlie abundance of timber naturally made the use of

coal needless.

Among the objects from the altars were found numerous orna-

ments and carvings unlike anything encountered before. This one

altar contained about two bushels of various ornaments of stone,

copper, shells, the canine teeth of bears and other animals, and over

sixty thousand pearls. Nearly all these objects are perforated for

suspension. The pearls are particularly interesting. They proba-

bly came from the fresh-water cl.tms of the neighboring streams.

Many were large and would still have much intrinsic value, had they
not been injured by the tire. A few, however, wholly escaped in-

jury. Ornaments of silver, copper and gold are made of native

metal hammered out, there being no indications of smelting. Silver

and gold were beaten out into thin sheets and folded over the copper
ornaments, suggesting the rudiments of the art of plating. Tue sil-

ver and copper seem to have come from the neighborhood of Lake

Superior and perhaps the gold came from Georgia. This is the first

time native gold has been found in the mounds anywhere in this

country, and the small quantity found here shows that its use was ex-

ceptional, but one small copper pendant seeming to have been cov-

ered with a thin sheet of gold, a portion of which still adhered,

while other bits were found in the mass.

The most important discovery, however, was the several misses of

meteoric iron and the ornaments made therefrom. This, containing

nickel, was susceptible of a high polish, and was accordingly valued

for ornamental purposes. This brilliancy would last as long as the

iron was not exposed to moisture or to the great heat on the altar,

causing it to oxidize. S.;v>-ral of the ornaments are covered with a

thin plating of the iron after the manner in which the others were

covered with silver. A number of objects of mica, cut out of large

sheets, probably from North Carolina, were found thoroughly pre-

serve -1. This mica was made into curious ornamental shapes.
Another highly interesting and valuable find from the altar of

another mound of the group consisted of terra-cotta figurines and

two elaborate dishes in the shape of animals carved out of a reddish

slaty stone. These objects were badly burned, and broken and

splintered by the heat. Some have been, however, by dint of re-

markable patience and skill completely restored, and good progress
has been made on others. Some of the figurines have something of

an Egyptian type of face and bear also some resemblance to faces

carved on ruins of Central America and Mexico, such as the Palen-

que cross. Their finish is of a higher character than most of the

work of aboriginal races in this country. There is no reason to

doubt that they were the work of the people who built this group of

mounds and in some way, at least conventionally portrayed them, for

the ear ornaments correspond with certain singular spool-shaped or-

naments found on the altar previously mentioned. The figures show

peculiar methods of wearing the hair and curious head-dresses. The
dishes are elaborately and smoothly finished. One of them, in the

shape of a fish, has certain conventionalized characteristics which are

difficult to trace in any American fish. Whence arose this conven-

tionalized form and what relation does it indicate? The conjecture

might be hazarded that it is a type of ornament handed down by
tradition from a time when the race lived in some other part of the

world. The resemblance between certain American races, as shown

by their art remains, and the Egyptians is in some particulars so

near that manv persons have formed a habit of tracing connections

which are hardly warranted by facts so far as known. Slill, no one

can say there was not a connection and possibly it may be established

some day.
A peculiar form of ceremonial is indicated by the fact that on the

same altar, together with several hundred quartz pebbles from the

river, there were nearly three hundred astragals of deer and elk,

bones of which but two could be obtained from a single animal, and

with them were but one or two fragments of other bones.

The mist interesting of all the mounds of this group, and one of

the most notable ever excavated, was constructed after what seems to

have been an elaborate formula, a description of which would oc-

cupy more space than can here be given. In brief, it may be said

to have been built over an altar, whose two layers of burnt clay

showed that it had been used for a lonz time. Above this, the

mound was composed of layers of burnt clay, sand, gravel and vari-

ous kinds of earth, all respectively arranged in regular and even

layers. Under the burned clay was a strange series of thirty-seven

pits, about three feet in diameter and four to nine deep con lected

with tunnels or tubes eight feet long and a foot in diameter, having a

slight dip downward from the pit, and ending in a small vertical tube

extending to the layer of concrete or gravel above the burned clay.

The walls of some of these pits showed great heat. What their use

may have been can not yet be conjectured.
This is but a small portion of the work which has been accom-

plished in this region by Professor Putman, with an outlay of but a

few thousand dollars subscribed by some friends of the museum, the

institution having no fund large enough to enable the prosecution of

such work. It is doubtful if another instance could be found of an

archaeological exploration conducted with such economy of means

ami with such splendid results. Professor Putnam has wisely de-

cided lo make the thorough exploration of the Ohio aboriginal re-

mains his principal life-work, instead of making desultory excursions
over the country at large. He has therefore marked off a field of

labor occupying a space something like a quadrangle, extending north
of the Ohio River, with its base on that stream extending from the
Little Miami nuar Cincinnati eastward to Portsmouth.

This space includes many of th most important remains in Ohio,
among them the famous " Fort Ancient,"

" Fort Hill," and the great

"Serpent Mound." Professor Putnam is particularly solicitous that

these magnificent monuments of the occupation of this continent by
man unknown ages ago should be preserved and thinks the pride of

the great State of Ohio in possessing these treasures of an'tiquity
should be sufficient to induce the Legislature to make the small ap-

propriation which would insure their preservation as long as our civ-

ilization might last. But as there seems little hope of that, could

not this be secured an 1 put under the perpetual care of the Peaoody
Museum, which is for the benefit of the whole country and not a

local institution? Fort Ancient, particularly, is one of the great
wonders of the world and scholarly tourists from Europe rank it

with Niagara and the Mamin >th Cave auuii' the sights which they
must see. It has a wall nearly five miles around and was evidently
once a fortified town. Professor Putnam thus writes of a visit to it:

"Although it has withstood the elements for untold centuries, it is

falling before the American farmer with his all-destroying plow, his

herds of cattle and droves of swine. The immense embankments, from
twelve to twenty feet in height, and sixty or more in width, are now
gradually being undermined. Along their summits a fence has been

built, by the side of which the cattle have worn a deep path, and from

this, after every rain, rl iw hundreds of little rills, which are slowly but

surely washing the earth from the top to the bottom of the steep banks.
Here and there, also, a ditch has been cut to drain the fields inclosed,
which every spring cuts deeper and deeper into the ancient walls. After

fully appreciating the immensity of this structure, and realizing the

enormous amount of human labor which was bestowed centuries ago
upon these ancient walls and the mounds which they inclose, it was with
a sigh that I turned away, feeling myself powerless to save so impor-
tant a monument of the past for the wonder and admiration of future

generations. It would require but a few thousand dollars to secure this

grand old work, and with little expense the recently-destroyed portions
could be restored and nature be induced again to furnish her protecting
coat of verdure, and with slight care from coming generations, this

achievement of an unknown people would be preserved for all time to

come. If the museum should be the medium for accomplishing this

desirable result, and Fort Ancient should be preserved and brought un-

der its charge, it would, undoubtedly, be carrying out in the broadest
sense one of the objects for which it was founded the preservation of

American antiquities."

The museum has also been the means of bringing to light two
other important facts relating to the remote past of man on this con-

tinent. Both of these are due to the explorations in Central Amer-
ica, conducted for the museum by Ur. Earl Flint, who made exten-

sive collections for over six years in Nicaragua. There are now in

the museum four imprints of human feet in volcanic rock, fourteen or

fifteen feet below the bottom of the surface soil, about three hundred
feet west from the present shore of Lake Managua. The foot-prints
were immediately below a bed of clay and volcanic material contain-

ing fossil leaves, and over this are four distinct beds of volcanic mate-
rial. The age of these imprints has not yet been determined, but

they undoubtedly were made long before historic times.

Among tlie objects received from Dr. Flint were several fine orna-

ments of jadeite. One of these ornaments was a celt, or axe, elabo-

rately carved, and others were smaller instruments, made of halves,
thirds and quarters of celts, and perforated at one end for suspension.
This cutting of celts was discovered by Professor Putnam, who, on

examining them, found a portion of the cutting edge of the celt re-

maining on each piece. Two of tlie specimens fit together to make
half a celt, which had been perforated in the centre of the upper
end. When this half celt was again cut, a portion of the original

perforation was left on each piece. Now there is no locality known
on this continent where the jadeite has been found. If the material

had been obtained from a locality within easy reach of the ancient

people of Central America, says Professor Putnam, it would not have
been considered so valuable, and they would not have spent so much
time and labor in cutting up useful and highly-polished implements if

they could have obtained the stone in the rough. Moreover, the

stone of the Central American specimens has been analyzed by Mr.
Oliver YV. Huntington, instructor in mineralogy in Harvard Univer-

sity, who pronounced them to be unquestionably Chinese jade,
having all the characters of that mineral. This, then, is excellent

evidence of there having been intercourse between the people of

Central America and those of Asia, probably in very ancient times,
and Professor Putnam is of the opinion that the stone may have
been brought to this country in the shape of implements by early in-

vaders from Asia, and that, as the supply was not kept up, and most

likely even its source became unknown, the pieces among the people
were cut and recut and preserved as sacred relics of the past, to be,

one after the other, finally buried with their owners. Therefore,
this seems to be one of the most important facts yet known, tending
to show that the implements were brought from Asia by their origi-
nal possessors, and that at least one portion of America was settled

from that continent.

It is desired now to obtain by subscription the means which will

enable this work of exploration in the Ohio Valley to be prosecuted
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this season, and to be continued after on a. systematic plan for sev-

eral years to come. It is also hoped, at the forthcoming two hundred
and fiftieth anniversary of Harvard University, of which the Pea-

body Museum is a part, when efforts are to be made to secure hand-
some endowments for departments that need them, that the wants of

the museum will not be forgotten, and that it will be afforded the

means to carry out the work of archaeological exploration for which
it is so admirably fitted, and worthily to house and care for the col-

lections it may obtain. Now is the time for archaeological work in

America, and splendid opportunities for the securing of priceless re-

sults are rapidly passing away. American efforts at excavations in

the Old World have an amateurish aspect; Europe is oaring amply
for that work, and American soil offers a grand field for American
endeavor. Uox/on Herald.

UNDISCOVERED BOHEMIA.
HE desire of travel-

lers, as dtstinguishe
from tourists, to find

some spots beyond the

sound of the tramp of

autumn tripper, has not

yet led even this class of

European wanderers to

penetrate into the fasci-

nating circle of plateaux
that are overshadowed by
the Iser and Giant Moun-
tains, and the Lusatian
Hills. Here the inns are
all still of the class where
the traveller may take
his ease, nor dread the

onslaught to be made up-
on his pockets. Humble
and unsophisticated ease
it may be, but the ease
that is so delightful after

a mountain trudge amidst

strange forms of rocks,
that hold one entranced
by their curious and pic-

turesque groups, or after

a climb to some robber's

nest perched high up on
some isolated mountain

peak. No Oberkellner
troubles you with eye-to-

tip civilities. Mine host

or hostess welcomes you
as you enter, and if the

rooms be but sparsely fur-

nished, they are clean

(except in the purely
Cecil towns), and the

mountain air is as invigo-

rating as that of the lower

Alps. The especial district referred to at present is crossed by no

railways, but has been encircled by them of late years; yet still the

district, with all its inviting treasures for the naturalist, or the histo-

rian or archaeologist, remains unvisited by the Englishman.
This narrow district is entirely shut in by mountains, with the ex-

ception of the open plain that stretches southwards and Pragwards;
and in this direction solitary peaks start up that acted in the Middle

Ages as sentinels over this fertile plain that led to the capital. At
most of the larger towns a carriage and a good pair of horses can be

obtained at a very reasonable rate
; but the distance from each sep-

arate point of interest is within the pedestrian's reach, and when the

traveller has ascended one peak he will quickly find that the whole
district teems with interest, and if he is to be moved by any of the

objects that usually delight travellers, he may even be moved to ex-
citement at the prospect stretched before him.
The mountain peaks here are not as other mountain peaks. Unlike

the heights in the Rhine district, they tempt one to the ascent, not

simply from the fact that a glorious view is to be obtained from their

summits, but also by their own peculiar formation. Like the hills and
mountains in Saxon Switzerland, the forms they have assumed sur-

prise and astonish
;
and as the dark lower pine forests at their bases

are entered, the solitary giant pillars of grey and yellow sandstone
oftentimes spring up on every hand, and detain the traveller as he
climbs the height, to wonder at their fantastic formation. Here and
there entrances are seen into the mountain side, and great caves mav
be explored that formed the peasants' stronghold in the days of
"
Fist-right."
It is not often necessary to take a guide through these solitudes.

Of course there are no guides such as the Swiss tourist would under-

stand, though a boy may be found perhaps at the nearest cluster of

houses who, for a few kreutzers, will show the nearest cut to the top
of the mountain; but the mountains being isolated, generally the

''widest ascending wood-cutter's path leads to the summit; and, fre-

\|uently as the forest is entered, the most picturesque wood-cutter

FlYI/JCi
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groups may be seen encamped where their work of cutting and stack-

ing, and branching the lesser timber detains them.
The peasant women throughout the district wear at all times the

brightest colors, so that these groups often contain women forms
dressed in light pink, blue, grey, primrose and other colors dotted
about amidst the stacks of newly-cut timber. A rough hut of logs
perhaps has been erected for their shelter, at the door of which
streams up the pillar of blue smoke from the fire that warms the cof-
fee of these poor toilers, whose pay perchance amounts to three or
four shillings per week. As the hill is ascended, sometimes little

knots of three or four wood-cutters are met bearing or sledging iheir
stacks of timber; one man perhaps is with them, and two or three
women, each dressed in a different but bright-colored dress, and wear-

ing on their heads handkerchiefs of still more brilliant hues. These
groups suddenly appearing amidst the unending vista of the pine
trunks, liave a most striking and even theatrical effect

;
and perhaps

just as the traveller is beginning to wonder when he will reach the sum-
mit, or at least see some traces of the castle whose ruins he has been
told still top the height, he will be confronted on this silent, narrow
forest path by some great mass of masonry that is the first glimpse
of the fortress, the greatest part of which lies ounninglv hid amidst
the rock, and which now is so overshadowed by the pines that no
glimpse of it can be obtained until one stands amidst its walls.

But frequently the first sign that the summit of the mountain is

being neared, ere yet the light can be seen breaking above through
the on-stretching aisles of pines, are the columns of basalt that pierce
the sandstone and screes, and tell of what the core of the mountain
is built.

The whole district is volcanic, and basalt and porphvrv and ran-
ite combine with the sandstone to form the strange and fantastic

shapes that the mountains and rocks have assumed. The heights of
the mountains vary from one to three thousand feet; but for those
who long for higher altitudes, in the near distance are the Giant
Mountains, with heights ranging from five thousand to six thousand
feet, and where the white glitter of snow is rarely absent.

The castles that crown the caps of these masses of porphyry, or
columns of basalt, form the greatest charm of this district. Each one

(and they may be reckoned by the duzen) has its own peculiar char-
acter. Its development is marked through the ages of Fist-ri'dit

and of Priest-right, or of Kaiser-right; and cunningly devised means
of defence, or devilish suggestions of horrid torture, or traces of past
regal splendor, or of churchly munificence or cruelty, all now unveil
themselves to the eye of the curious traveller until he halts and lin-

gers, and dreams over these yet well-preserved proofs of how terrible
a history Bohemia has endured and survived. Three typical caslles
within this mountain circle are the ruined fortresses of Burgstein,
Bosig and Oybin, each entirely different from the other in situation
and in formation. The first lies in a Hat plain, the second caps im-

perially an open height, the third is also upon a mountain height, but
is hid amidst the natural towers and bastions of sandstone that also
form a part of its walls.

Burgstein is perhaps unique in Europe, for no masonry is used in

its structure. Simply an isolated mass of sandstone- lying in a flat

meadow, some short distance from the mountains, has been scooped
out and formed into a powerful fortress, with halls and armories, ban-

queting and dwelling rooms, and stables, chapels and dungeons, and,
as in all these Bohemian castles, the inevitable horror of a hunger
tower. The soft sandstone of the inner walls of this tower now open
to the light of day, are scored with the marks of the wretched pris-
oners who had been hurled or let down into its depths to die slowly
of hunger and broken limbs or wounds.

If Burgstein has no architecture, and was but merely a robber

knight's stronghold, with a short but stirring history, Bosig can boast
of imposing architecture. Robber, knight, and emperor and Church,
have all added to the glories of Bosig; and the mighty towers and
embattlements that yet rear themselves up proudly on the mass of

porphyry that forms its foundation seem yet to breathe of its p;ist

splendor and glories; whilst the beautiful little chapel that overlooks
the eastern precipice of the mountain speaks of the struggles for

priestly supremacy that tore and ravaged this district until human
Hesh was not safe from the teeth of starving, dung, maddened men.
The third castle mentioned, the Oybin, is totally different from the

others both in architecture and situation. It has a strange charm
and beauty of its own, and the forest pines that cling around, and
hide and overshadow its walls give a solemn calm to its cloisters and

chapel and tiny precipice-clinging God's-acre. And they add now
to the secrecy of the castle, for they hide entirely the earliest em-
bankments and masonry that surround the extreme summit of the

mountain, and overtop the later and greater castle and chapel.
In a short resume of the sights and scenes of this district there is

not space to describe fully either the castles or their history ; but the

latter is generally far more romantic, and sensational, and murderous,
and horrible than the most blood-thirsty of "shilling-thriller" writers

would dare to invent. And after living for a time in these mountain-

tops, amidst dungeons, and halls, and cloisters, and the never-omitted

hunger towers, it is like leaping onward some centuries to descend again
into the meadow lands, and see the peasants working peacefully in the
fields. They often work in long lines of twenty to thirty, perhaps
one or two men, and the rest women

;
and as the women are dressed

in every imaginable color, and each with a different colored head-
dress, the effect .against the brown arable or green pasture is singn-
arly striking and "operatic." Frequently upon the roads the

\
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characters met with are almost alarming in their Bohemian wildness.

They have great iack-boots and short jackets, long, black wavy hair,

and high slouched hats, with a sort of leather sabretache slung across

the shoulders, the leather being nearly hid with little brass plaques

that appear to be highly useless but ornamental. These characters

are generally extremely dirty, and speak only Cech, whilst another

peculiar and rather wild-looking person frequently met is the Mora-

vian pedlar, who wears a white felt hat with black embroidery, along
white coat also laced and embroidered, short baggy breeches,

formerly white, with scroll designs worked down the side, and like the

Cech, great jack-boots. These men are often large buyers of the Bo-

hemian' glass and pottery, which they take down the Danube and sell

in the remote districts of Hungary and Transylvania, and although
their dress gives them a strangely romantic appearance, yet both

Cech and Moravian give one "good day" in a pleasant and civil

manner.
The services in the churches are often a rich treat both for eye

and ear. The women who crowd the church with their brilliant

head-dresses, now of silk instead of cotton or woollen, give vivid color

to the scene, and the organ, assisted by a good string band, and fre-

quently an excellent choir, interprets well the music of the mass. At
their funerals also they always have a band that plays a wailing,

weird air in front, of perhaps (even for an ordinary funeral) some

hundreds of people; for all who have the spare time join in the pro-

cession, which is often very curious in its composition. On each side

of the coffin women bear lighted torches, and as the long procession
winds up some hill, the strange effects of color in the crowd, and the

plaintive notes of the slow march arising from it have a most strik-

ing effect.

But their fondness for funerals does not prevent them going

heartily into what is generally accepted as la vie ile Bolieme, dancing
and music and theatre. Every litile village has its theatre; perhaps

simply the large room in the principal inn, where strolling companies

play very frequently ;
and veritably they are indeed "

poor players,"

for perhaps the star on a benefit night, even in a fair-sized town, will

gain but two or three gulden for his share of the spoil. And after

the play is over, and " Baron "and " Count "
descend from the little

boards that rattle and shake with every step of the actor, and even

tremble beneath the lighter pressure of the foot of " B.ironess
"

or

"
Miidel," the scenes in WUhelin Meixter are before one, and "

Phy-

line," and "
Meliua,"

" Laertes," and the Herr Director may all be

seen seated amid the crowd of beer and coffee drinkers, who are dis-

cussing vigorously the qualities of the plays and players. The
"
prompt';!'

"
lias no slight part in these Bohemian theatres, for he

repeats in a very audible husky tone every word of the play, just a

lino or two in advance of the actor; and if one has been rash enough
to pay for a best seat, amounting to even the sum of seven pence, it

is ni-ist worrying to h.-ar in a hoarse whisper from the prompter the

tragic line, or the funnv joke, that a second or two afterwards issues

with appropriate action from the lips of the "Baron" or " Haus-

knecht."
But the Bohemians enjov their little theatres, and in every village

are well p isted also the 1 announcements of probably two or three

"Tanz-Musik" evenings in various inns. Far into morning they
will dance, and yet appear at their daily labor when the hour of six

strikes. Fairs and markets are frequent, and the whole neighbor-
hood is swarming with busy, active, and even jovial life, in spite of

the (to E iglish eves) ridiculously small am Mint of money that con-

stitutes tins daily wage of most of the dwellers in this district. Sat-

unlay Review.

THE IRON PILLAR OF DELHI.

DURING
my sojourn in

Delhi I visited and in-

spected carefully the

Loha-ki-Lat, or the Iron

Pillar, as it is known uni-

versally to the natives and

English residents of India

respectively.
This celebrated object

is situated in the midst of

the Musjid Jama, Masjid-
Kuv-vat-ul-islam, an an-

cient ( Muhammadan )

mosque, now in ruin,
which is believed by ar-

cbseologists to occupy the

site of a still more ancient

(Hindu) temple of Rai

Pithora, or Prithiraj, (the
son of Someswara, and

grand-son of Visala Deo,
the Chohan conqueror of

Delhi,) who reigned dur-

ing the last decades of the

twelfth century. Accordingly, it is in the midst of the Qil'ah Rai

Pithora, or the citadel built by this monarch, the last of the Hindus
to rule in Northern India, in the midst of several of the thirteen cap-
ital cities which in succession have appeared and disappeared in the

course of time within the forty-five square miles of comparative

waste around the modern city of Delhi, and which collectively com-

pose the Rome of Asia
;
and it constitutes thereby one of the his-

toric hubs about which the associations of mankind have revolved
for ages in the past and will revolve for ages yet to come. It is a
monument of antiquity involving humanity that has few rivals; one
of which, I may remark incidentally, is within a cable-length or so of

it, the Qutb Minar, a tapering, balconied and elaborately inscribed

and ornamented shaft of line red sandstone and marble, two hun-
dred and thirty-four feet in height, generally regarded as the special

glory of Delhi, as the Taj Mahal is of Agra.
As it appears to the eye, the Iron Pillar is a polished and in-

scribed, cylindrical and ta.pering shaft of metal, surmounted with a

capital which consists of a series of bevelled rims one above the

other; and, as it has been found to be by measurement, it has a total

height of twenty-three feet, eight inches, about twenty-two feet, six

inches of which are above the ground and fourteen inches below, and
a diameter below of 16.4 inches, and above of 12.05 inches. The cap-
ital is about three and one-half feet long, and the base, imbedded in

the platform from which the monument rises, is said to be " an irreg-
ular knob in shape, resting on several little bits of bar-iron, let into

the stone underneath, and secured with lead." It is of undoubted

antiquity from one to two thousand years old. From which state-

ment it may be inferred that the archaeologists who have made it a

special study have not determined its age with unanimity. Indeed,
the archaeologists, chemists, linguists and other men of science differ

so much in their determinations with respect to this celebrated pillar

that, doubtless, it will be regarded soon as a stupendous apple or

bone of contention, constructed and set up by a misanthropic mon-
arch of old in mockery of the assumptions of science in his own aad

succeeding ages 1

The date of the building of either the mosque or temple has noth-

ing to do with the date of the construction of the pillar. Moreover,
the size of the pillar is not such as to make its removal from one

place to another an impossibility, or even a task involving any ex-

traordinary difficulty. It is found to-day as indicated above; but

when or where it was made are matters beyond the significance of

its surroundings.
With respect to its material, which is a matter of great importance

in determining the value of the monument as a mile-stone in the

march of man, the majority of the travellers and others who have
written about it describe it as " mixed metal,"

"
bronze," and " com-

position." Jacquemont calls it "soft iron." Dr. Murray Thompson,
after analyzing it, says it is

"
pure malleable iron, of 7.65 specific

gravity." Carr Stephen asserts that it is
"
wrought iron

;

" and Dr.

Bhau Daji persists in his statement that "iron forms no portion of

the monument whatsoever, and that it is a compound of several met-

als." In learning which, gentle reader, you, doubtless, will come to

the conclusion of my worthy friend, Mr. William R. Jones, the Gen-
eral Superintendent of the Edgar Thomson Steel Works, that chem-

istry was invented by Ananias, for, otherwise, the . contradictory
statements and analyses of chemists are unaccountable. After which

I may venture an opinion of my own not being a chemist.

When iron in any known form (unless protected by the new

process of Professor Barff, of London) is exposed to the atmor-

phere it becomes oxidized or rust:-. Now the pillar in question, al-

beit exposed to the atmosphere for a thousand years or more, is not

only not rusted, but the lines of the inscriptions with which it is cov-

ered are as sharp and distinct as if engraven but a month or so since.

Argal (to u:-e the corruption of the grave-disrger in Hamlet for

ergo ), the Iron Pillar of Delhi is not iron at all !

But what is it ? When doctors differ, as is their wont, I decide

for myself, as is my wont, leaving others to do the same, from the

best information at hand. The material of the monument is a kind

of bronze, and the monument as such is remarkable only for its mas-

sive size as a relic of the Bronze Age of Man, ami not, as commonly
regarded, as a prophetic prodigy of the Age of Iron

; and, more-

over, from the evidences offered by its appearance on close inspec-

tion, I believe it to have been cast and shaped in a very simple man-

ner, to wit, with the common blowpipe and such planes and chisels as

the metallurgists of India possess to-day, as, doubtless, they have

possessed for ages past. Bit by bit the bronze has been fused by the

blow-pipe and welded together into balls or other more or less regu-
lar masses. These balls, then, have been laid in a trough and
welded together in the same manner by the patient workmen, bit by
bit and part by part, until the whole assumed the form of a rough,

cylindrical and tapering mass, with a crude capital at one end. The

rough shaft then was planed and polished, and inscribed and set up ;

its construction not involving a greater amount of metallurgical

knowledge and skill than that possessed by the Indian workers in

bronze of the present day. In proof of this having been the pro-
cess by which the monument has been constructed, it presents in the

mottled appearance of its polished surface, and in the lines and
swirls and twists to be observed here and there, the same evidences

which I have noted in a polished pump-handle made forty or fifty

years ago by a rural blacksmith in Western Pennsylvania every
bit of old or waste iron of which the long and curved lever was com-

posed by welding being apparent in it after it became smooth

and bright in constant use.

And now, in conclusion, a word with respect to the inscriptions on

this celebrated monument of antiquity. As the chemists are not

agreed as to its composition, so the linguists, with respect to the

writings which at various times have been engraved upon it. Some.
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time ago Mr. Prinsep translated the oldest of these inscriptions into

English, and the world wondered; recently Dr. Bhau Daji trans-

lated the same into English too, and the world blundered that is,

the differences between these two learned men are so great as to in-

dicate an error in one or the other egregious enough to have the

effect of a universal blunder. Frank Cowan in The Bulletin.

CORNICE AND DEMOLITION ACCIDENTS.

TITHE "
arch," according to an East-

J |k ern proverb,
" never sleeps

"
;

it

is always exercising an active

wedge-like influence, and, therefore,

silently doing its work of destruction.

In many a ruin of a Gothic monastery
the fragments of arches and the soli-

tary arch still spanning the deserted

nave, as we see in the tower arches of

Tintern and Fountains Abbeys, appear
to contradict this assertion, but they do

so simply by virtue of the power of co-

hesion of the cement which binds the

stones together. What is thus true of the

arch is to some extent true also of the

cornice. It never sleeps, but is always

actively engaged in obedience to the

law of gravitation and by its own

weight, in exerting a lever-like power
to overthrow all that is above it.

These two active agents of destruction

have ever been a source of trouble to

the architects of all ages. In Italy

many a beautiful structure is spoiled

by the iron ties and bands which are

introduced to counteract the first, and

the bolts and other means taken to pre-
vent the tilting of large and weighty
cornices. In India and other Eastern

countries subject to the shock of earth-

quakes, both these features have a bad

reputation; and they have, therefore,

been generally discarded, or introduced

only under certain safeguards. Even
in this country, under strict building-

rules and the vigilance of surveyors,

they now and then give trouble. Not

many weeks ago a massive stone cor-

nice, forty-eight feet in length, on the

west side of Cannon Street Congrega-
tional Chapel, Preston, fell, one morn-

ing, and utterly destroyed a portico oi

the school in the basement area, but

fortunately injured no one. A similar

accident, though happily unattended

with fatal consequences, occurred Au-

gust 5 in the Savoy. The work at the

new Medical Examination Hall of the

_. Royal College of Physicians and Sur-

lOWL ri or THE CHVRCH geons >
which is favorably progressing

C p.
had arrived at the cornice level, anc

AT LAVDtBtC. \\AA^t-the workmen had placed the stones of

the cornice in situ along the western side, and had strutted them at

intervals before proceeding to lay the blocking-course over, when the

whole cornice gave way without the slightest warning. The scaffold-

in", which was erected against the same side of the building, gave

way under the blow like matchwood, and presented the appearance

of a twisted bundle of broken sticks. Luckily none of the men were

injured; they possibly, if accounts be true, had time to get within

the building through the window openings. The stonework was of

massive character, and must have weighed many tons. It was plainly

moulded, and, from the section we have seen, the " over sailing
" was

small, not exceeding in projection from face more than two feet, with

a good bed-mould beneath the cornice. Provision has been made in

the details and specification for connecting the stones by cramps;

they run through the whole thickness of wall, and every precaution

was provided so as to prevent accident. The design of the architec

shows a parapet nine feet in height above the cornice, and measuring

in thickness eighteen inches for several courses, and then fourteen

inches to the coping a mass of brickwork capable of holding down

a cornice of two or three times the projection, to say nothing of the

iron roof, which is intended to rest upon it. But, as in all accident

of this kind, it was before this counterpoise had been built, and dur

ing the process of placing and temporarily supporting the cornice

that the fall took place. Struts at intervals were provided, abutting

against a stone string-course some feet lower down. We allud

to the circumstance here simply to draw the attention of builder

and masons to the great need at this stage of building of providing

against casualties of this nature. The ordinary course is to strut u

the stones from the wall below, as was done here, but we have evei

heard of the scaffolding being made to support the cornice at thi

juncture. A safer plan is to provide a temporary staging of plank

and struts to take the projecting part of the corona of the cornice

aking care that the weight be thrown upon the walls. The Metro-
olitan Building Act is almost silent upon the point. Section 26
rovides that every cornice is to be of some fire-proof material ; but
o very clear or distinct rule is given. Only in detached and semi-

etached dwelling-houses, distant at least fifteen feet from any other

uilding and from the ground of an adjoining owner, is the above
ule relaxed, a condition which, of course, implies a building sur-

ounded to that extent by its own ground. The Act allows a builder

o corbel out a chimney stack above a certain height to the full thick-

ess of the wall, and a similar rule might not be unsafe when applied
o cornices, though the conditions of the two structures differ. In
a corbelled chimney the bond increases in strength as the work is

arried up in height, and it is only practically the lower courses that

lear on the corbel, or stone, inserted at the commencement. In the

ornice the weight of the projecting portion must be counteracted by
ufficient weight behind, as there is no upper bond to assist. A cor-

jelled stack does not overhang its whole weight like a cornice, and
when the bond is good and the mortar is good it has no overturning
>ower for mischief when the walls are well tied in. The chief dan-

;ers in the cornice are during its construction in crowded streets, in

he want of sufficient counterweight or parapet when finished, and

mperfect dowelling of the stones. For a heavy and very projecting
cornice a wrought-iron band placed along the upper courses of cor-

nice, tied down at intervals by iron ties to the brickwork or to the

>eams of a floor, is the proper means of securing its safety. Many
"atal accidents have taken place through the fall of cornices in

streets. Only a few years ago a heavy cornice in Fenchurch Street

'ell, and killed a gentleman ;
and we well remember a fatal accident in

Wood Street, and another in Great Winchester Street, both from

'ailing cornices. Another danger is owing to the improper construc-

tion of cornices, and the falling of portions of the stone from the

effects of frost. Some years ago a man was accidentally killed at Ips-
wich from the fall of a stone from the cornice of the town -hall,

weighing ^ cwt. Frost had acted upon a piece of the stone and had
loosened its hold upon the adjacent stones. By a proper system of

cramping the stones at the back, or by dowels of copper, slate, or

galvanized-iron, such an untoward accident as the falling of frag-
ments might be prevented. The dowels should be introduced between
the stones which overhang. There is great care to be exercised,

however, to prevent the metal becoming a source of weakness to the

stone. Cramps, if not properly run with lead or cement, may create

the very mischief sougfit to be avoided, by leaving crevices for the

water to lodge and congeal, and certainly dowelling is the safer mode.
The other day some excitement was caused by the fall of a house

at the corner of High Street, Bloomsbury, and Oxford Street, facing
the Horseshoe Hotel. The fall was due to the partial demolition of

the houses at this spot, under the Street Improvement scheme.

Three men, at least, amongst those who were buried in the ruins,

sustained serious injuries. Unexpected falls of this kind are almost

impossible to be averted. But are they always to be classed under

the category of accidental? Often carelessness, or a fool-hardiness

on the part of the men engaged, is the immediate cause. Stricter

care seems, moreover, necessary during the stage of demolition than

appears to be generally bestowed by the authorities. Many of the

old houses "
hang together

"
rather than are upheld by their own

foundations, and when one is removed, which has acted as a sort of

wedge, the adjacent houses yield and collapse. Corner houses are

generally very
"
risky

"
buildings, and their shorings ought to be un-

dertaken before any demolition is commenced. Any one would im-

agine it would be safer to commence at the corner, and proceed

slowly with the adjoining houses
; but, of course, every case must be

law to itself. One rule which must always be a safe one to follow in

demolition, as in building, ought to be observed, though we see every

day instances where it is not followed. We mean the simultaneous

pulling down of a whole row of houses. The difficulty, no doubt, is

to get a sufficient number of hands to undertake the work at once,

in cases where a whole line of one side of a street has to be demol-

ished for improvements. Often the leases fall in by degrees, and

only one or two properties are acquired at a time
;
but under the

larger scope of the Metropolitan Street Improvement Acts it becomes

possible to take in hand a large area at once, and when that is possi-

ble an immense amount of shoring and risk may be saved by a grad-
ual taking down or removal of the whole of the buildings simultane-

ously. Nearly all the accidents we hear of are owing to the partial

demolition and want of shoring. Building News.

CREMATIONS AT PURE LA CHAISE. Next month the Parisians will

be able to burn their dead in four crematory furnaces, which have just

been finished at Pere La Chaise. These furnaces were begun last No-

vember, and have been hurried on to completion, so that by the end of

August at latest those who, in dying, express the wish to be cremated,

can be there reduced to ashes. There will be no first, second, or third

class cremations. Poor and rich will be on a footing of absolute equal-

ity. The price charged to those who can afford to pay for the burning
of a corpse will be 16f. or, say, 12s. The furnaces were constructed

on plans by MM. Barrett and Formice. A large portico is in front of

a dome, beneath which are placed the crematory furnaces. They have

the appearance of very elegant ovens. Three hundred and fifty thous.
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and francs was the price they cost. They are, according to the Corini

system, in use in Borne and Milan. It was found that the heat

of the Siemens furnace was too intense. Instead of reducing the

corpse to ashes, it subjected it to a kind of vitrification. The cost, too,

would be 200f., instead of 15f., to cremate with a Siemens furnace. The
unclaimed bodies at the hospitals which are not used for anatomical

purposes will be taken to the crematory at Fere La Chaise. Sculptors,

goldsmiths, and bronze casters are already busy designing urns, of which

an assortment in marble, bronze, gold, silver, zinc, or lead will be kept
at an office of the crematory. The relatives of the cremated dead can

buy these vessels, and cause them to be removed to family vaults, or to

a building which the City of Paris is to erect. There could be no

greater boon to a large city with overcrowded cemeteries than the fur-

naces of Pere La Chaise. I cannot conceive anything more disrespect-

ful to the dead than the way their remains are treated here, even when
a first-class burial can be provided, if there is not a family vault in

which to place them. Buying a grave is no simple matter. The delays
are endless, and the application for one must go through many bureaus

before official consent is given. Then there are other formalities to be

gone through. Meanwhile the corpse is in a charnel house, called a

provisional vault, at a cost of one franc a day. The removal thence to the

grave, which must be in masonry at the sides, is a cause of danger to the

public health. London Daily News.

A CARVED WISE CASK. There was finished and exhibited in May-
ence recently a richly-carved wine cask, capable of containing upwards
of six hundred litres, entirely made from the wood of the old Roman
bridge, built under the Roman emperors Trajan and Maximian, and dis-

covered and taken from the Rhine in 1880. Of the wood still remain-

ing, more casks of rather smaller dimensions are to be sent to the

United States. Exchange.

THE INTERNAL TEMPERATURE OF THE EARTH. The London Times,

referring to the deep shaft being sunk near Schladebach by the German
Government, with the special object of obtaining reliable data concern-

ing the rate of the earth's increased temperature toward the interior,

concludes, from all that has thus far been developed, that the earth's

crust cannot be more than about one-ninetieth of its radius. It seems
that the plan pursued has been to ascertain the temperature at succes-

sive stages by means of a special thermometer, the principle of con-

struction being that, as the heat increases, the mercury will expand so

as to flow over the lip of an open tube, the difference of the overflow-

ing giving the rate of increase of the temperature. At the depth of

1,392 metres the temperature indicated 49 centigrade, or 120 Fahren-

heit. If the temperature increases regularly at this rate, the boiling

point of water ought to be reached at a depth of 3,000 metres, or nearly
two miles, and at forty-five miles the heat would be that at which plati-
num melts.

THE CASTLE OF CHILLON. " There are ruins so precious that it be-

comes us to arrest their decrepitude, and by dint of pious restoration

to constrain them to live." Thus wrote Rousseau about the castle of

Chillon, that cherished possession of the Canton de Vaud. The ancient

fortress, built upon a rocky ledge which juts out into the lake of Ge-

neva, is as well known to travelled Englishmen as Tintern Abbey or

Haddon Hall to their stay-at-home compatriots, and has a story as ro-

mantic as that attaching to
" the castled crag of Drachenfels

"
or to any

other historical ruin upon the Rhine. Says the London Telegraph :

Nearly seven centuries after the foundations of the first castle erected

upon that spot were laid in the rock which carried and supported the

structure, two great writers one of them English and the other French
connected Chillon in the first case with a poem and in the second with

a romance, which will neither of them die.
" The Prisoner of Chillon"

is at least as popular and as widely known as any of Lord Byron's
shorter poems, while Rousseau's " Nouvelle He~lolse

" was held by George
Eliot to be unsurpassable for beauty. Lord Bryon tells his friend and

correspondent, Thomas Moore, that when he wrote " The Prisoner of
Chilian

" he knew next to nothing about Bonnivard, the hero of his tale.
" When this poem was composed," writes Lord Byron, "I was not suffi-

ciently acquainted with the history of Franfois de Bonnivard, or I should
have endeavored to dignify the subject by an attempt to celebrate his

virtues and courage." It is, perhaps, more to the purpose, as an evi-

dence of the aimlessness and waywardness of Byron's erratic genius, to

know that
" The Prisoner of Chillon

" which was composed in a day
and a night at a little inn or cabaret at the village of Ouchy, the lake

port of Lausanne would never have been written had not its noble
author been detained there in the June of 1816 by stormy weather.

Such was the facility with which Byron wrote, and so fertile the har-

vest produced spontaneously and at will by his ready brain, that the
hundredth anniversary of his birth, which will come round upon the 22d
of January, 1888, can hardly fail to be celebrated with becoming honor

by Londoners, who recognize Milton and Byron, as well as Spenser and
Chaucer, as the greatest poets born in this metropolis. There are some
critics among us and that Mr. Algernon Swinburne should be one of

them is a cause for widespread regret who pretend that Byron's rank

among poets is not as yet fixed. Mr. Matthew Arnold, again, is of

opinion that his great favorite, Wordsworth,
" has left a body of poetical

work superior in power, in interest, and in the qualities which give en-

during freshness, to that which any other English poet has bequeathed
to his fellow-countrymen, Shakespeare and Milton alone excepted."
Now, Wordsworth composed verses during a space of sixty years, while

Byron's entire literary career does not extend beyond fifteen. Yet we
hazard little in saying that for every Englishman and still more for

every American, by which nation the ultimate rank and value of Eng-
lish poets will finally be appraised acquainted with" The Excursion,"
there are at least one hundred to whom "Ckilde Harold" and'TAe Pris-

oner of Chillon
"
are precious possessions. It is said that the Canton de

Vaud is about to repair the castle of Chillon, and to make it a residence
fit for human habitation. We see no reason why one of the most inter-

esting buildings in the world should not be rescued from damp and de-

cay, so that it may afford shelter to happier human beings than the luck-

less prisoners who once pined within its gloomy dungeon walls. The
lake which laves and gently kisses its foundations is said to be eight
hundred feet deep beneath the windows which still dimly light Bonni-
vard's cell, and in the seven pillars which Byron has immortalized the
iron rings to which the early reformers were chained are deeply em-
bedded. The furrow wrought in the stone pavement by Bonnivard's
footsteps during his six years of incarceration is still visible, and across
his cell stretches a wooden beam black with age, from which, it is said,
that the condemned were formerly suspended. We entertain no doubt
that the dungeon occupied for many generations by nameless prisoners,
and celebrated by Rousseau and Lord Byron, has long brought in a good
revenue to the syndic of the canton in which it is situated. To be on
the lake of Geneva without visiting Chillon would be tantamount to

putting
" Hamlet " on the stage without assigning a part to the Prince

of Denmark. Even, however, if Chillon be repaired and modernized, the
flow of English and American visitors will probably know no decline.

IF the railroad-building, manufacturing, and house and shop building in-
terests have the wit to continue for a few months to come in the sensible
policy circumstances have rendered it advisable for them to pursue for a
year or two past, the favorable indications on all sides will become reali-
ties. If our political and social economy were sound, depressions would be
less frequent than they are. The guarded expansion in all directions is

simply wise economy. The increased compensation to labor is simply a
step towards natural conditions. Increased production, if precipitated now,
would find the country not quite ready for it. Values nave found their
lowest legitimate level; any further depression will come through bank-
rupt conditions, which are far from probable. It is well that builders, pro-
moters and investor!" are as prudent as they are proving themselves to be.
The consumptive appetite of the nation will not stand much over-loading;
to over-load or over-crowd now would be to frighten back the spurt of ex-
tensive and liberal investments now apparent. That spurt must be permit-
ted to work

;
to be, in fact, encouraged by higher prices and wider margins

for a while. The investments of the past two years must be permitted to
take deep root; all this could be done with eare; speculation will in this
way be kept in check. The developments day by day point, to no great
change in the current. Heavy imports of gold are counted on, running into
a score or two million dollars, to balance the international trade-scales.
Financiers have been asked as to the wisdom of large investments on Euro-
pean account, not in speculative railway securities, but in more legitimate
channels. Many of the evils society is'supposed to be suffering from will
be largely removed through the growing abundance of anxious capital.
As has been often observed, competition heretofore has generally been be-
tween opportunities, each opportunity begging capital to come and make
the most of it. Hereafter, competition will be within capital itself, each
possessor seeking the best opportunity to increase his possessions. This ia
the characteristic of the present transitional era in industry and trade. A
second is, the great near-at-hand outflow of the over-crowded masses into
newer fields. Evils of government, and economic evils, will be largely cor-
rected by dispersion, and the liberated energies will dash out into new di-
rections. To-day the reports from the world's great centres show that an
emigrating era is near. Business develops slowly. Last week's volume
shows no marked increase. People do not know fully what to make of the
strengthening tendency in prices. If they believed it would be legitimate,
September would witness such a rush of orders and contracts as we have
not seen for years. It is better the public should doubt and hesitate. Our
safety is in conservatism. To boom things is to invite disaster next season.
The farmers want first to market their grain, and the planters their cotton.
The industries will take their cue from this. Three years ago we produced
goods six months before we were sure we would need them and could pay
for them. To-day the purchaser is in sight before the wheels begin to turn.
Hence, demand is legitimate. Stocks are light; prices are firm, and confi-
dence is universal.
The builders are almost everywhere busy and architects allow ua to say

that considerable additional fall and early winter work is on hand. Real
estate in Western towns and cities has been changing hands freely all sea-
son and will hold the advance it has made until another season. Building
activity is continuous in the Middle States, especially in Pennsylvania.
Trust-companies and large money-lending corporations authorize the state-
ment that mortgages are being w'iped out faster than new obligations are
created in the New England and Middle States. This does not apply so
forcibly to the Western and Southern States, where money is in urgent de-
mand for industrial and commercial purposes. Builders are pleased at the
success met with in selling and renting nouses, especially in smaller cities
where the manufacturing spirit is penetrating. Building material contin-
ues low. Lumber shows some firmness in Western markets, but continues
rather weak in Eastern, where buyers have opportunities offered to stock up
at early season prices. Receipts are heavy in yellow and white pine and in
all the hardwoods used by house-builders and furniture-manufacturers.
The iron and steel makers report further activity and greater strength es-

pecially in bar-iron. Nails are strong at $2.10 in tide-water markets and
merchant steel is moving freely at fair quotations. A great deal of money
is being spent by municipalities big and little, by railroad managers, shop
and mill owners and by manufacurers generally in extensions and improve-
ments. The textile manufacturers are content with moderate returns in
dividends and are liberal in the purchase of machinery and supplies. The
coal producers talk discouragingly about the markets but it should be re-
membered the anthracite production is 1,500,000 tons ahead of its limit at
tins date last year and the soft and block coal miners are also ahead. In
other industries good reports are submitted. For instance, in the item of
school, church, bank and office furniture the sales according to several good
sources of information are ten to fifteen per cent in excess of last year,
even in the face of failure* at one or two points. The commercial failures
show a healthy falling off. Few grave labor complications have arisen. Em-
ployers are gradually getting together for better mutual understandings,
the effect of which will be to minimize competition and to establish fixed
value for labor and its products. Arbitration is growing in favor as a tem-
porary make-shift and cooperative enterprises for productive purposes are
springing up every week on a small scale. The Minneapolis coopers have
accomplished good results. Cigar-makers, carpenters, broom-makers,
coal-miners and rug-makers have within a short time made a good start,
but the memory of past failures remain to warn the promoters of these en-
terprises of the dangerous work they have entered upon.
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0N
the night of Fourth of July last, a large fire broke out

in one of the upper wards of New York, and the chief in

command of the district "
rang-in" three alarms in quick

succession, which brought to his aid so large a proportion of

the engines in the city that the fire was easily extinguished.

Unfortunately for him, his action left the greater part of the

rest of the city improperly protected on a night when fires were

peculiarly likely to occur. For this "error of judgment," as

his superiors were pleased to call it, but really for political rea-

sons he was brought to trial, and most unjustly dismissed the

service. This incident has emphasized the fact that under sim-

ilar or not very greatly different circumstances the city might

again find itself practically at the mercy of incendiaries or ac-

cident. The city is able to provide engines and men enough
to meet any exigency, but it finds a difficulty in providing en-

gine-houses in those places where it is most desirable to have

them, and there seems no immediate likelihood that suitable

sites for new engine-houses can be secured ; and though there

is now in operation a system by which a certain number of ex-

tra engines are kept in reserve, stored wherever shelter can be

had for them, and which under certain circumstances (when
the regular engines are called away or moved-up to the next

station) are brought out from retirement, and stationed in the

regular engine-houses ready to respond .to the next alarm, it is

not entirely satisfactory. The Fire Commissioners under these

circumstances are considering the possibility of doubling the

effective force of the department without increasing the ground-
rent paid by the city. It is proposed to re-arrange all the en-

gine-houses so that the basement may contain a second engine,

which, standing on a movable platform, could be raised to the

first-floor level, as soon as the first engine had been called out.

The suggestion is a sensible one, and perfectly practicable : in-

deed, there is no reason why a third engine should not be sta-

tioned iu the second story, and there is no reason why the sec-

ond and third engine should not respond as rapidly as they can
to any call coming from their special district, as in this way
the f orce stationed at a single engine-house could take care of

most of the fires occurring in its district, and thus prevent
delays and the dangers to people in the street which are caused

by engines from adjoining districts hastening to the fire. The
men and horses for the new engines could be housed in the

upper stories, since it is possible to extend the buildings up-
wards as far as may be necessary, and it is no new thing to

keep horses up stairs. If any such system is adopted, it seems

to us that one of the engines in each house should be a

chemical engine, and that, for obvious reasons, it should be

the one to occupy the ground-floor, and be the first to respond
to the alarm. Chemical engines have proved themselves much
more useful auxiliaries than seemed probable at the time of

their first introduction, and certainly have already prevented a

vast loss from injury by water.

FOR
more than twenty years Boston found Charles C. Per-

kins a most useful citizen to have within its limits, and his

fellow-citizens who knew nothing of him personally were
accustomed to seeing his name figure in the lists of committees

having in charge any educational movement that had a bearing
on the development of art in that city ; and they must feel as

do those who really knew him, that the carriage accident which
last week deprived him of life created a vacancy in the ranks
of those who are public-spirited, as well as instructed, that it

will be hard to fill. As Mr. Perkins was a man in easy
circumstances, he was able to follow his inclination and devote
himself to the critical study of art, and his unselfish nature
was so well understood that others who might have shared in

much of his semi-public work stood one side, with the knowl-

edge that he could and would interest himself in these matters,
and that they would be conducted uprightly and intelligently.
How soon after graduating at Harvard College, in 1843, he

began to devote himself to art we do not know, but he gave
some attention to studio work, and acquired considerable skill

with water-colors, though his predilection for the use of

gouache and the labored manipulation of his colors gave most
of his work rather the air of oil-painting than of water-color

sketches. But it was mainly as critic, writer and lecturer on
art that he earned his reputation, rather than by any art-work

performed by his hands. In these literary channels he was a

busy worker, and besides being a frequent contributor to jour-
nals and magazines, he accomplished a more enduring work in

the publication of three works, "Tuscan Sculptors," "Italian

Sculptors," and "
Raphael and Michael Angela" which are held

in good repute both at home and abroad. As literary adviser

to both friends and strangers, he often gave welcome assistance,
and for a year or two did the same service for the American
Journal of Archeology, of which he was consulting editor.

His private work in a manner concerns mainly his friends and
his family, but his public service concerns all of his fellow-citi-

zens. To him was largely due the erection of the Boston
Music Hall, and the performances there by the Handel and

Haydn Society, of which he was for many years president,
of the oratorios, and the other choral music, which made
Boston for so many years the musical centre of the country.
He was one of the leaders in the movement to establish the

Museum of Fine Arts, and was always a member of its board

of trustees, and he was peculiarly active in bringing about the

introduction of instruction in drawing into the public schools.

There are many men who take as much interest in art as he

did, many who know as much or more about it ; but there are

few who know how to make so good use of their knowledge,
or of whom, when their turn comes to have their life-work

reviewed by the public, it can be said that the community at

large sustains a real loss and will not easily find so willing a

servant.

EVER
since the beginning of the great modern movement

which seeks to surround mankind with better sanitary con-

ditions, architects have been forced to acquire an extra-pro-
fessional interest in everything that relates to the disposal of

sewage, and thus have been brought into closer relations with

civil engineers, to whom all that concerns the construction and

installation of sewers formerly related. As a rule it is in the

ranks of the civil engineers that the first instructors of the public
and the architects have been found, and the names of some of

the pioneers are as familiar to us as to their own fellow pro-
fessionals. Some of these men have devoted themselves as

much or perhaps more to the sanitary condition of the house

than to that of the town, while others have fixed their atten-

tion mainly on the larger work of municipal water-supply and

drainage, and so are not so well known to architects. But the

name of Mr. E. S. Chesbrough, who died last week at Chicago,
is probably known to many, as that of a man who had gained

high rank in his profession, and who in recent years had been

called in as consulting engineer by cities in all parts of the

country when there was question of introducing a water or

sewerage system. We believe we are right in saying that Mr.

Chesbrough did not have the suggestive and inventive facul-

ties of some of his contemporaries, and in a certain way adhered

to old-fashioned theories, but his work was always thoroughly

prepared and carefully executed, and those who employed him

might feel that though their works might not embody the latest
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in sanitary engineering, it was nevertheless adequate to

the demand to be satisfied. Mr. Chesbrough was born in Bal-

timore in 1813, and had a thorough training for his profession.

Until 1855, he remained in the Eastern States, and amongst
other things had a good deal to do with the Boston water-sup-

ply both as engineer to the Water Board, and afterwards as

city engineer. In 1855, he took charge of the construction of

the sewerage system of Chicago, and made that city his home.

Perhaps his most notable achievement was the building of the

tunnels through which the water-supply for the city is drawn
from Lake Michigan, at a point which was supposed to be dis-

tant enough from the city to prevent all possibility of future

contamination it may be remarked here that this expectation
has not been realized, and just now Chicago is much concerned

to discover how it may obtain a purer water than the present
works furnish. One of the latest of Mr. Chesbrough's tasks was

the planning of the new sewerage system of Newport, R. I.

WE
have not enough familiarity with the region about Niag-

ara Falls to know how far the steps that have been taken

to make an international park, which began, we believe,

with suppressing certain mills and factories along the river,

will actually interfere with all attempts to utilize the vast

water power of the river and fall. Probably the most rabid

worshipper of uncontaminated Nature would not object to the

water's doing useful work for the world, if it can do it in so

seemly a way as not to affect his delicate sensibilities, and so

probably no injunction will be brought against the work which

the Niagara River Hydraulic Tunnel and Sewer Company has

incorporated itself to do. The work it is preparing to under-

take is a peculiarly interesting and daring piece of engineering,
but it seems a possible and reasonable enterprise, in spite of its

very extravagance of conception. As we understand it, the

Company undertakes to construct an enormous mill-race, in the

form of a tunnel bored through the solid rock and superincum-
bent earth, from a point at the level of the river below the Fall

up to a point about a mile above it, and it is said that at this

point the head of water will measure about one hundred and

twenty feet. From this point the tunnel is to continue up the

river for about a mile-and-a-half, grading so as to be about one

hundred feet below the surface, the path of the tunnel being
about one hundred and fifty yards from the bank. The tunnel

constructed, lateral feeders will be driven to the river, and

gangs of turbine wheels set up, with all the shafting and

gearing necessary for the operation of two hundred and thirty

mills, each using five hundred horse-power, for this is the

amount of power it is computed can be brought into service by
the proposed work. What this amount of energy can accom-

plish may be appreciated if one can grasp the idea that the new
mills will have at their command more power than the com-

bined mills of Minneapolis, Holyoke, Lowell, Lewiston, Law-
rence and Cohoes. Furthermore, it is estimated that the cost

of the tunnel and its adjuncts will be about one-tenth the sum
that has been spent for hydraulic engineering in the cities just
mentioned. As we said the scheme seems mechanically prac-

ticable, owing to the great improvement made of late years in

boring-tools, which can here be driven more economically than

anywhere else, thanks to the limitless possibility which the

Fall affords of operating them by compressed air. The deli-

cate point of the undertaking would be the connection of the

feeders with the river. But with coffer-dams on the outside,

and the pressure of compressed air behind an air-lock within

the work could probably be accomplished without mishap. The
doubtful factors are the probable effect of erosion on the tun-

nel, and the possibility of getting at the machinery in the tun-

nel when there may be need of repairs.

IT
is reported that work on the electric subways began in

New York on Monday, and, so far as the physical fact

means anything, the citizens of that city may congratulate
each other on the appointment of Mr. Flower as a member of

the Commission. But it is very far from clear that anything
more than a beginning will be made. There are too many
public and private interests at stake to allow it to be supposed
that the work is to progress smoothly. Besides the unpleas-
ant suspicions of rank jobbery which have been excited by the

manner of awarding the contracts and the character of the

men to whom they have been awarded, there is the vexed

question of the constitutionality of the law under which the

Commission acted, and the great probability that the law did
not empower them to do more than examine and report. Then
other companies have demanded their right to use conduits
of their own, and some of these companies had a real exist-

ence before the company which has secured the contract was
ever thought of. It is also said that Dorsett, who is to make
the conduit tubes, can only do so at the risk of having to de-
fend lawsuits which can, and probably will, be brought against
him by those who hold patents for the governing principles
which are incorporated in those which he undoubtedly does
hold. It bids fair to become a very complicated business,
which it is for the interest of all concerned, except the public,
to prolong as much as possible.

IT
is reported from Chicago that an architect has submitted

to the Health Commissioner a scheme for erecting a tower
which has the elastic possibility of twenty-five or fifty

stories which, somewhat after the manner of the burning
ghats of India, is to provide a means of disposing of the dead

by a species of cremation. The tower, about which would
wind an inclined plane, would contain innumerable cells or
vaults which could be sold or leased to individuals or families,
these vaults being arranged between the outer wall and a cen-
tral flue or chimney-shaft ; this is the most important feature of

the plan, for it is proposed to dissipate the odors which would

naturally emanate from a necropolis of this kind by keeping a
"
huge fire

"
constantly burning at the bottom of this central

shaft, with the intention that the vapors should "smell to

heaven
" and not settle in deadly miasma on the city below.

Thorough believers as we are in the desirability and necessity
of disposing of the dead by cremation, we do believe that even
the hasty Chicagoese will prefer more thorough measures, and
will perceive that to submit their late friends to a species of

slow cooking, as if they were potted pigeons, would probably
have a most unpleasant effect on the appetites of their visitors

at least. The ingenious architect declares that all that is re-

quired is an " act of incorporation and five hundred thousand
dollars." It would seem that a little more money would also

have to be provided if the "
huge fire

"
is to burn perennially.

WHAT
seems to be an excellent flushing-siphon is described

in the Revue Indmtrielle. The siphon may be applied
either to a small tank, for supplying plumbing appliances,

or to sewers or sewage-tanks, and has the great merit of being
of equal bore throughout, without weirs, edges or sharp turns
to catch lint or sediment, while, as it could be made in five

minutes out of a piece of lead pipe, the cost ought to be far

more moderate than that of the devices usually sold for effect-

ing the same purpose. In substance, the new apparatus, which
is the invention of Herr Kuutz of Carlsbad, consists of a siphon,
the longer leg of which, instead of continuing vertically down-
ward to the end, turns, just before it reaches the level of the

open end of the short leg, and runs obliquely upward for a
short distance, then turning again and going straight down-
ward to the outlet. This siphon is set in the flushing-tank in

the usual manner, with the upper bend just below the top of

the tank, and the lower end of the long leg opening through
the bottom or end of the tank. The operation of the siphon
seems to depend upon the weight of the water held in the little

trap which is formed by the upward bend of the long leg. As
the tank fills, the water rises in the siphon, compressing the

air which is confined between the entering water and the water
in the trap. The depth of the trap, which is about one-seventh
the whole height of the siphon, seems to be so arranged that

the water is not forced out of it by the compressed air until

the tank is full, and as soon as the trapping water is pushed
out, the water in the short leg of the siphon, released from the

pressure which had kept it back, rises into the bend, filling it,

and bringing the siphon into action. The flow continues until

the tank is emptied as far as the open mouth of the short leg,
when a bubble of air enters, the "

siphon is broken," and no
more water passes over; but that already in the long leg of

the siphon falls back into the trap, filling it, ready for another

operation. For the subsoil irrigation which is becoming so

justly popular as the best way of disposing of the wastes from

country houses, there is great need of an efficient and easily-
cleaned flushing-apparatus, and in some respects this device ap-

pears better suited to the purpose than any other that we have
seen described.
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The Indian Hunter, Central Park, N. Y. J. Q. A. Ward, Sculptor.

EARLY SETTLER MEMORIALS. I.

" THE PILGRIM."
HE imposing charac-

ter of the event
which the statue of

"the Pilgrim," recently
erected in Central Park,
New York, is intended to

commemorate, the influ-

ential and representative

society that caused its

erection, and the great
American reputation of

the sculptor who made it,

all combine to

give the statue

an unusual inter-

est. We learn

from Harper's
Weekly of June

6, 1885, from
what may be con-

sidered an au-

thoritative arti-

cle which accom-

panies a large
wood en-

graving of

the statue,
that the

New Eng-
land Socie-

ty of the

City of

New York

thought
that "

it

would be a

fitting and

graceful
thing to give some visible and tangible sign of itself, to do some-

thing which should be an agreeable and symbolic expression of the

ideas which, as an association, it is designed to cherish and perpet-
uate. To this end it was decided to erect, in a suitable place, a

piece of sculpture which should represent in an appropriate and artis-

tic fashion some episode, principle or belief, historically or typically
identified with the beginning of New England. The idea of a statue of

one of the company of the Mayflower presented itself, and as it seemed
to be a good one, and was adopted, thereupon the committee of the New
England Society commissioned Mr. J. Q. A. Ward, N. A., to model
a bronze statue of a Pilgrim : not of any particular Pilgrim, nor one of

the historic figures of that time, but a presentation of a personality
belonging to the period and the spirit of the people who moved in

it." The article pronounces the statue to be " a large and honorable

achievement, worthy of what it commemorates, and more than

worthy of Mr. Ward's reputation and
ambition as an artist. It is the best thing
that he has done, the completest thing of

all that he has executed, and it should be
a very gratifying matter to the New Eng-
land Society that its patriotic and credit-

able aspirations should have found such
an admirable fruition,"and adds that " the

whole impression it conveys is the spirit
of New England fashioning; of a man of

convictions, of unbounded resolution, of

unswerving loyalty to his own ideas, and

surcharged with antiliturgy and fight."
It is, however, noticeable that the arti-

cle says nothing of how the statue rep-
resents " a personality belonging to the

period and the spirit of the people who
moved in it," what particular

"
episode

"

it illustrates, what
"
principle

"
it embod-

ies or symbolizes, how it is connected with

any
" belief

"
indulged in by those who

landed at Plymouth Rock, or in what way
it represents

" one of the company of the

Mayflower."
The statue is called " The Pilgrim," but

its identity as such is left to the imagina-
tion of the observer. As to what the statue

really represents, or is, there is, amongGe n. D. Morgan, Spartanburgh, s. c.

the other New York journals, a difference J- <3- A. Ward, Sculptor.

of opinion. One affirms that it
"
represents a Puritan of the early

part of the seventeenth century, dressed in the severe garb of his

sect, standing erect and looking in the distance with a sweeping and

searching glance, as if in half expectancy of his restless Indian foe."

Another, that "
it is the typical New Englander." A third, that it

"
is

one of the old colony immigrants of 1620, and not one of the later

Puritan settlers in the more northern colony of Massachusetts Bay."
"Neither a man of the clerical type like Elder Brewster, nor a

soldier like Miles Standish, but one who went armed with a gun to

defend himself against the Indians, and usually with a Bible to pro-
tect himself against the Evil One." Two journals speak of the indi-

vidual purpose of " the Pil- /-<*\

grim," or what he is doing. 2*i*
They say the attitude repre-
sents " one who is on sentry

duty and has stopped in his

short walk to look for the In-

dian foe."

In all that has been said

about this statue, including
the oration by Mr. George
William Curtis, delivered at

the dedication, there is very
little definiteness about the

Pilgrims, and much mixing
of Puritan and Pilgrim. We
think we shall find in exam-

ining
' the Pilgrim," that it

is even more indefinite as a

statue representing its name,
than any attempted descrip-
tion.

As a work of art, it has

not been received with that

unanimity of commendation

given to the sculptor's pre-
vious productions. Two oth-

er journals limited their ref-

erence to it to a detailed

description of the costume,
the weight and cost of the

statue, and the pedestal that

supports it. The Herald was
inclined to be critical, and
closes its observations by
ranking it

"
among the half-

dozen best public statues in

the city ." The "
Easy Chair "

of Harper's Magazine [for

July] declares it to be " both
a truthful and poetic render-

ing of the Puritan hero,"

General Putnam, Hartford, Conn.
J. Q. A. Ward, Sculptor.

that will unconsciously but truthfully
refine and soften the familiar conception of the Plymouth Pilgrim and
the great Puritan body to which he belonged," and that it is "one of

the finest memorial statues in the country." The Critic is the only

paper that has spoken in terms of positive disparagement of the statue.

It calls it
" a thorough betwixt-and-between,"

" not conspicuously bad,
neither is it remarkably good."

" From afar it calls the eye and de-

lights the curiosity with queries as to what manner of manikin it may
be." Comparing it with other statues by the same sculptor, it adds,
"there is a grim and fatal dulness about them."
The facts on which all agree are that " the Pilgrim

"
is nine feet

high, weighs some two thousand four hundred pounds, and cost some

twenty thousand dollars. The size and weight of the four bas-reliefs

on the pedestal are also given without any
disagreement.
To the ordinary observer the questions

of real interest seem to be, What does the

statue represent ? What has it to do with

the Pilgrims? and What are its merits as a

work of art?

To us it resembles the figure of a man
dressed in old English costume, with a gun,
a weapon to which he is evidently a stran-

ger (for no one familiar with it would ever

place his hand over the muzzle, especially
when it is supposed to be loaded) posing
for his photograph. If the statue is in-

tended to represent
" one who is on sentry

duty," it would be said that he was in a de-

fenceless position and could be easily shot

or even kicked before he could get his gun
to his shoulder. Sentries have their mo-
ments of repose, but the requirements of

sculpture, as well as the nature of their du-

ties, do not warrant their posing before an

expected foe with every member of their

bodies at rest, and their only weapon of de-

fence as far off as they can possibly hold it.

sentry could not be more defenceless,
a

,

he
]

Were ]?'lnS fla UP n hi
f
back "

,

A
Statuette. sentry s duty is to watch, to be alert, ready

to fire the first shot; in a position for immediate action, or in one in-

dicating that he can act. Perhaps this Pilgrim sentry is looking for

the kind of Indians who are represented by the " Indian Hunter," in

the same park, by the same sculptor. If so, the Plymouth immigrant
has no need of fear or watchfulness, and may strut to his heart's con-

tent, for this Indian has his hands full in the careful transportation
of his bow and arrows, and the zealous guidance of his dog : a cow-

ardly savage creeping away from his victim, rather than a wily foe

R.-em-ke, .n Egyptian
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approaching him. If this is the kind of Indian that howled around

the Plymouth Colony, the conscious indifference of " the Pilgrim,"

playing sentry, may be accounted for. If it were a sentry in every

respect, it would still lack localization and historical connection, for

there is nothing about it to show that it has any positive relation to

Pilgrim life in Plymouth or anywhere else.

In view of the rich material for sculpture in Pilgrim history, the

propriety of selecting a sentry to represent it is as much to be con-

demned, as this statue is inadequate to make good its name. The

necessity of defence against incessant Indian attacks was not pecu-
liar to the Plymouth settlers, but was common to all pioneers in

America. It was anticipated by the Pilgrims, and provided for in

the person of Miles Standish. Those who are familiar with the pa-
thetic incidents of the Landing, its significant and far-reaching char-

acter, and the terrible martyr-life during the first winter after that

event, will wonder and^be amazed that this statue neither suggests nor

If a gun is to be accepted as the proper symbol that connects the

Pilgrims with, and represents them in the new world, their sole arm
of defence, their emblem of safety and preservation, upon which their

victories were dependent, then this weapon becomes an intimate, es-

sential and governing element of the composition of the statue. It is

no more an individual and isolated weapon, it has become the refuge,
the defence and the safety of all that is in, or has resulted from
the founding of a new and beneficent form of government. It is a

great and sacred symbol, as significant in Pilgrim politics as the cross

in the Christian religion. The artistic relationship that this symbol
bears to the figure of " the Pilgrim," marks the degree of design, of com-

prehension of subject, and the degree of art that the statue possesses.
If "the Pilgrim "is intended to be "one of the company of the May-

flower," it fails to make that intention evident, for there is nothing
about the statue to show that it had anything to do with the people
who made that ship a pathetic part of history. If it is called by that

L&METTIEB

*!+>*'-'^WK

4/-. ..... 7

The Marquis de Lafayette.
1 J. Q. A. Ward, Sculptor.

" The Pilgrim."

makes allusion to anything connected with these things. Yet there
is nothing in history that has a greater variety of subject better de-

fined or clearer in its presentation to the artist than the one this

statue undertakes to commemorate. If this statue is to be taken as rep-
resenting a fighting Pilgrim, it is both unjust to and unrepresentative
of that body of persons. They were not fighters with fire-arms, and
their gun-carrying was confined to a local andsoon outlived part of

their history, while their really representative victories were gained
with other weapons ;

and all that characterized them as a distinct

body of people, all that comprised their spirit and aims was devel-

oped to its full fruition by the exercise of qualities and virtues not
even alluded to in this statue.

If the statue is intended to represent a Pilgrim, who, under proba-
ble conditions can defend himself against the Indian foe, then the
unfortunate position of the right hand is alone sufficient to destroy
the entire character of the statue as a composition, for the relation

of "the Pilgrim" to his arm of defence is the key-note of the statue.

1 The statue of Lafayette is introduced to show the effect costume may have on
essentially similar compositions.

name because it is supposed to be clothed in Pilgrim costume, it

again fails to prove its identity with anything peculiarly Pilgrim, for

there is a wide difference of opinion in regard to what this costume

really was, and a costume, no matter how well reproduced in sculp-
ture, does not make a statue. Pitiful indeed, would be a subject for

sculpture if it had nothing in it but the preservation of a costume.
Costume is sometimes a minor corroboration of the identity of a

statue, but if it has nothing else but its costume to tell what it is, it is

then no more than a manikin. A figure resembling the human form,

placed in an attitude that has no intelligible meaning, though clothed

in old English costume, has about as much to do with the Pilgrims,
as a barrel of old English type has with Elizabethan literature.

It has been said that commemorative statues should not be confined

to those who have suffered in the cause of justice; but should also in-

clude those who have "goaded martyrs to desperation, and driven them
into rebellion." If this statue suggests anything, it is one of the " foot-

men "
employed by King James to "

harry the Puritans and Separatists
out of the land," rather than " one of the company of the Mayflower."

Thus far we have spoken of " the Pilgrim," as an illustration of
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delineation of what its name asserts it to be, without special reference

to its merits as a work of art. The programme of the New England
Society in not wishing to have a statue of any historical individuality

belonging to the company of the Mayflower, like Carver, Brewster,
Bradford or Standish, but " a presentation of a personality belong-

ing to the period and the spirit of the people who moved in it," can

be variously interpreted. Its best interpretation calls for an imagi-
native statue, a symbol in human form, that will embody and clearly

represent one of the great events in history, and of a spirit the lofti-

est that ever actuated a body of human beings. A statue like St.

Bruno, by Houdon, or St. Francis, by Cano, statues that are both in-

dividual and general, or a statue that " should represent some epi-

sode, principle or belief identified with the beginning of New Eng-
land." At least, a Pilgrim, be he saint, sentry or warrior. A work
of art, though it has no name. Never was a finer subject to treat,

never a broader or richer programme given to an artist.

As a work of art, what has the sculptor produced ? "The Pilgrim"
as a work of art is, in its conception, meaningless, in its composition,
discordant and extravagant ;

and in its effect pretentious.
It is meaningless, because its composition or attitude conveys no

indication that it has any purpose whatever, or is connected with

anything in itself as a personality, or outside of itself as representing
or alluding to something greater than itself.

It is discordant, because the positions of body, legs and arms do
not unite in the performance of any art purpose. It is extravagant,
because the body, legs and arms are, in their individual positions, be-

yond their proper limits in the performance of the purposes for which

they are individually and collectively used.

It is pretentious, because the whole composition or attitude is set

up as a work of art, though it is not one.

The position of the legs, both bent backward, with the body rest-

ing on them, makes a combination not recognized in sculpture as a

part of its language, but regarded as undignified and distasteful to

both artists and athletes, and only common to weak-kneed youths
and men of coarse physical construction. Neither is this position of

the legs considered a part of the language of sculpture, unless they
are engaged with the body and arms in a transitory and harmonious

action, where the arms and body lead or govern the legs, and perform
the principal function of the statue. The weak and incongruous legs
of " the Pilgrim

"
are not " the first examples of failure in the hand-

ling of these members of the body," by Mr. Ward. It is characteris-

tic of many of his statues. A notable instance is seen in the General

Putnam, at Hartford, Conn. Another in the Shakespeare, in Cen-
tral Park, and still another in the Morgan, at Spartanburgh, S. C.

The position of the body and legs is without the composite support
it ought to receive from the arms, and they, failing to give this sup-

port, are therefore not only out of harmony with the body and legs,
but they are also out of harmony with themselves.

The extravagance of the attitude of " the Pilgrim," and why it

fails to produce the impression of dignity and determination may be

seen in comparing it with the old Egyptian statue, in wood, of Ra-
em-kd. In this statue there is harmony of composition, dignity of

presence and art. The dangers and difficulties of employing the

legs in positions bending backwards are beautifully shown and well

guarded against in the little rude Egyptian statuette in wood. Exam-

ples of the bending of both legs backward in their harmonious rela-

tionship with the body and arms are seen in the statues of Bichat and

Riquet. [See Illustrations.]
The extension of an arm in sculpture is one of the rarely-employed

actions of its language. When employed, it concentrates the mean-

ing of the whole statue, and is seen in the expression of command,
blessing, appeal, and the consummating periods of oratory. It is es-

sentially an impersonal action, referring to things outside of, beyond
and greater than the statue. The extended arm of a pope is the

heart-beat of the Roman Catholic world
;
of an emperor, the ruling

of a world ; of a general, the command of armies. In " the Pilgrim,"
it is the care of a gun muzzle.

The perfectly relaxed arm of this statue has about as much to do
with the rest of it, as an unused word in a dictionary has with litera-

ture. The arm, as a member of the human body, is supposed to be
used for some purpose in a statue. When it is in a relaxed position,
it may perform the most forcible as well as the most subtle function.
It may emphasize repose and dignity, as in Ra-em-ke, or be the start-

ing point of a vigorous action. And the arrangement of the relaxed
arm belongs to the highest style of composition. There being no
need of the left arm in " the Pilgrim," it is left as a useless appen-
dage to the other parts of the figure.
The attitude or composition of " the Pilgrim" is what is under-

stood among artists as made up, and succeeds in producing only the

unpleasant impression that the right side of the statue is trying to get
away from the left.

Sculpture is no more made by the fanciful placing of the human
figure in various positions without the guiding direction of some def-

inite idea, purpose, or conception, than is literature by the use of
words without reference to their individual and composite meaning.
The purpose of a statue guides the sculptor in the employment of the
human figure, as absolutely as the thought of the writer or speaker
guides him in the employment of words, and unless the purpose of

eth sculptor is expressed in the composition of his work without the

help of drapery, it will bear no nearer relation to art than a piece of

writing, which depends upon a certain kind of type to express its

meaning, will bear to literature.

The best work on this statue is found on the front part of the

body above the belt. It comes very near being sculpture, and, if all

the figure were as well done as this part, it would be entitled to great
praise. There are, however, striking differ-

ences of degree. The left arm is badly done,
and the half-closed hand is very weak. They
both poorly bear comparison with the right
arm and hand of the "

Farragut," in Madi-
son Square. The work on the knee-breeches
and boots shows such determination in copy-
ing those articles in the minutest detail, as

facts of cloth and leather, that they are
robbed of their natural picturesqueness and
have become bald reproductions in bronze.
The faithful preservation of the cartridge-
cases will be far better appreciated by the

antiquary than by the artist : the correct-
ness of their reproduction is only equalled
by the devices of the cheap French bronze

manufacturer, who uses casts from natural

objects in place of modelling them from
nature. Imitating or copying nature is one

thing, and making sculpture out of it is quite
another.

The pedestal upon which " the Pilgrim
"

is erected is almost as much of a curiosity as

the statue. It was designed by Mr. R. M.
Hunt, a distinguished New York architect,
and is Greek in its style of architecture. If

the statue " from afar calls the eye and de-
St. Bruno. Houdon, Sculptor,

jights the curiosity with queries as to what
manner of manikin it may be," so the pedestal excites a like curiosity
as to the kind of architecture produced by a combination of Greek lines

and the indigenous grandeur of granite-quarry surfaces. As far as the

eye can see this pedestal, and the closer the observer approaches it, the

surfaces and lines of the base, plinth and die are obscured and brutal-

ized by the masses of uncut material left upon the sides of these stones.

And the supporting dignity which the upper part of the pedestal re-

quires to complete a solid, though not elegant design, is nearly de-

stroyed. If the incongruous composition of the statue should be taken
as a guide to explain the reason of this combination of Greek refinement
and severity with surfaces of uncut stone that have never formed an
element in the development of architecture, however primitive, it

would lead to the inevitable supposition that this treatment of the

pedestal was suggested by the elevated purity of the purposes of the

Pilgrims, and the crude nature of their surroundings on Cape Cod.
But what a reason ! And what an original point of departure for

the exercise of the art of design in architecture. Strange and in-

artistic as this supposition may be, if correct, the pedestal has still

more art in it than the statue, for its scheme is distinct and harmo-

nious, as seen in the preserved lines of the three lower stones, and
the completed execution of its upper parts.
The manner of placing an inscription upon a monument, simple

and unimportant though it may appear at first thought, is really one
of the most puzzling conditions for consideration, though not always
beyond the capacity of the common stone-cutter. Here the inscrip-
tion seems to have been made with the idea of using it for all it was
worth

;
for it can be seen almost as far off as the whole monument

can be distinguished, dominating the stone upon which it is placed,

impressing the beholder with its undue prominence, and emphasizing
the injury already done to the exacting simplicity of the Greek

style, by the heavy surfaces of uncut granite.
If the inscription on the pedestal of the Farragut statue is objec-

tionable because of its affected style and the difficulty of deciphering
it, that on " the Pilgrim

"
pedestal is unpardonable, because of its

obtrusiveness, to which it obliges every passer-by to submit. Some
excuse may perhaps be found for this in the necessity of

giving
iden-

tification to the monument, for without the inscription it would not

be known. T. H. BAETLETT.

A STATUE OF THIBRS. While the French have, during the last three

months, been erecting monuments and statues to poets, philosophers,

generals and sergeants, and all sorts of personages in want of a piece

of stone to perpetuate their memory, it seems that there is lying in an

obscure atelier at Paris a statue of a great Frenchman, made and ready

for erecting, but for which a stand cannot be found. The statue is that

of Thiers, the founder of the Third Republic. Several years ago the

late M. CMsinger, a first-class sculptor, finished a statue of Thiers, the

cost of which was defrayed by public subscription. The family of the

sculptor put the statue at the disposal of the Municipal Council of

Paris, but that august body refused to erect it on the Place de la Bourse,

the site chosen, or anywhere else, though its erection had been decided

upon by a decree of the President on the recommendation of the pre-

ceding administration. Now an appeal comes from Marseilles for the

statue. But Thiers is hardly going to receive honor from his natal

town, for it is proposed to stow away the statue in a museum. Fortu-

nately Thiers, having left something behind him, is not so much in need

of a statue as some of those who have recently been honored. Pall

Mall Gazette.
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AN EDITOR'S TRIP ABROAD.1 XI.

AMSTERDAM AND THE TOWNS OF NORTH HOLLAND.

TTfHERE is a certain satisfaction to the tourist in get-

J I L
ting a little out of the beaten track of travellers, and

to the architect there is a great deal of interest in

the quiet old towns of Holland. Americans, particularly,

who remember well the important part which the Dutch

have had in settling and civilizing their own country,

feel that they have a sort of birthright in the " hollow

land," and the familiar aspect of the streets and houses,

paved and built with the brick which is with them also

the normal building material, no doubt contributes to

strengthen the sensation of being near home which one

experiences in Amsterdam, at least, if not in the smaller

towns.

Apart from its similarity to what we are accustomed

I
to regard with the respect due to age and excellent fam-

ily connections, it may be doubted whether the Dutch
1

brick architecture has much claim upon the artist's de-

votion, and one cannot, in tracing in nearly every old

L. street in Amsterdam something which might have served

as a prototype for a detail in one of Mr. Norman Shaw's

London houses, avoid regretting that a man of such capacity should

have tied himself down for so many years to the prim, featureless

style which William of Orange and his court brought over with

them from their quiet canals, to help them with its soporific influence

in calmino- the nerves of the much-distracted Londoners. It is true

that he has rebelled now against the rules which he imposed upon

himself and his latest brick houses, if they had been erected upon

the Heeren Gracht in year of grace 1688, would have brought their

author before the burgomaster for a breach of the aesthetic peace of

the community, but it would have been better still if he had trusted

from the beginning more to his own devices, and less to those of his

great-grandfathers.

Perhaps the strongest impression given by the old Amsterdam

brickwork is that of perfect respectability. It is not very well con-

structed, for, although the little bricks cling together with astonish-

ing persistence, the houses show many examples of those " arches
"

of"bricks on edge, or, worse still, of those wide openings in the walls,

with not even" the pretense of an arch over them, which our

own ancestors sometimes attempted, so unsuccessfully, to imitate,

while the cracked and leaning buildings, and the walls and chimneys

tied with iron which one sees on all sides, tell a sad story in regard

to the science of their designers; but, however they may bulge and

bow, the dark, neatly-painted fronts look always as if their inhabi-

tants had worn ruffs and perukes from time immemorial. A few of

the oldest houses show symptoms of a studied proportion of stories

and openings, and of a desire on the part of their designers to give

them a little" character by varying agreeably the sizes and shapes of

the windows, and by inserting stone, but they are far between, and

with nearly all the openings are arranged exactly as a builder's ap-

prentice would make them, all alike in each story, and equally

spaced, and the artistic grace is pasted on afterward in the shape of

clumsj festoons, made of cement and stuck on in limited numbers,

wherever there was most room for them. In the best houses an inof-

fensive cornice, with dormers above, terminates the front, but the

narrower ones, both ancient and modern, usually have gables, which

are mere screens, braced from behind with iron rods, ungainly in

shape, and loaded with the coarsest cement scroll-work. In any case

the face of the wall which is always of the same rough brick as the

interior, and laid with wide joints, is painted as soon as it begins to

trrow shabby, with a dark slate color, the joints being lined in white

or not, as the case may be. The mortar joints are so wide, and the

contrast between them and the bricks is so marked, that there is no

danger of obscuring them by a coat of paint, but I found in one of

the oldest houses that a white line had been put over all the joints,

at some remote period, and that this showed through the subsequent

coats, which seem to have been rather dressings with colored oil than

stratums of paint. In the general painting of the front, the stucco

ornaments are not forgotten but receive a coat of white, the same

beino- also put upon the stone bands, key-stones and other decorations,

which in the older houses are somewhat liberally used. The basement

walls, which are often of smooth slate or marble slabs, need then only

a tho'rouo-h washing to complete the air of decent freshness which

the Amsterdam houses, like those in Philadelphia, are seldom allowed

to lose. The gloom of the dark paint, even where there is no white

stucco or stonework, is nicely relieved by white window frames, and

in many houses, particularly
the newer ones, the sashes are painted

black, forming a narrow, black frame of excellent effect for the

white' or e'eru Shades, with wide lace edging and insertion, which are

commonly used. Several of the less ancient houses, dating, let us

say from the year 1825 or thereabout, have their front windows

filled with purple-tinted glass, exactly like that which still survives

in some of the old houses facing the Common in Boston, and it seems

quite probable that this curious fashion, which appears to have died

out completely in a few years, may have been brought to New Eng-

land from Holland, together with the tiles, and even the bricks, which

our grandfathers, and their grandfathers, used to import occasion-

ally. The country around Amsterdam is just what one always fan-

cies Holland to be, a flat, green plain, intersected by endless canals,

J Continued from page 98, No. 567.

running off to a multitude of different vanishing-points, and dot-

ted with wind-mills, black-and-white cows, and clumps of bushes,

each with a broad, red-tiled roof in the middle ; the whole picture

being diversified by the shadows of the clouds, which, as in all flat

countries near the sea, sweep continually over the sky. There is not

much to be said for the beauty of the rustic houses, which are square,

one-story structures, with a high hipped roof over them, most of

their proprietors making no further sacrifice to the Muse of Archi-

tecture than to paint their walls for a space of two feet above the

ground of a pale ultramarine color, extending the same decoration,

in some cases, to the fences and the trunks of the neighboring trees;

but the general effect, to which the beautiful little gardens, and the

pretty lace curtains in the windows materially contribute, is one of

quiet and intelligent contentment and decency. The picturesque
element of the landscape is derived almost wholly from the wind-

mills, which profile very effectively against the sky, and are always
so numerous in the flat country as to form an important feature of

the scenery. We found more than a hundred in view at once from

the train, during the few moments that it stopped at a certain little

station, and their silent, deliberate movement counts for a good deal

in the impression which the country produces upon the traveller.

After one has grown tired, even of the quiet charm of the region
about Amsterdam, there is a diversion within his reach, in the shape
of a journey to the northern part of Holland. The guide-books
write very meagrely on the subject, and I did not know until I had
made one trip by railroad, that it might have been done by steam-

boat on the canals, but as I learned afterward, it may be taken for

;ranted not only that almost any part of Holland may be reached

rom any other by water, but that such a mode of locomotion is de-

cidedly preferable to travelling by rail. Although the towns of this

region, and of Friesland, which faces it on the opposite shore of the

Zuyder Zee, are rather too prosperous to suit the sentimental trav-

eller, there is a great deal that is pretty and interesting, as well as

old, in them. Friesland, particularly, has the interest to all English-

speaking tourists of being the cradle of the Anglo-Saxon race, and

the fierce pirates with yellow hair, who divided England among
themselves just before their cousins, the Norsemen, came and took it

away from them, still live, in a civilized condition, but with their

language little changed, in the plains between the Zuyder Zee and

the German frontier. North Holland, which faces Friesland, within

an hour's sail, is so different, not only in the language of the inhabi-

tants, which does not much concern the tourist, but in the obvious

matters of the costumes and faces of the people, and the character

of the architecture, that a very pretty amateur lesson in ethnology

may be taken in a day, by dividing it between the two provinces.

At Enkhuizen, once the most important town in North Holland,

we found an unexpected amount of architectural entertainment.

About three hundred years ago the city contained forty thousand in-

habitants, and was not only the metropolis of one of the most fertile

districts in Holland, but possessed a great fleet of fishing-vessels, and

the prosperous inhabitants, when they built new houses, adorned

them with carved stone and stucco, in a way which seems never to

have been known at Amsterdam. Not long afterward the mouth of

the Zuyder Zee began to close with silt, and the Enkhuizen fishing-

vessels, like the Nantucket whalers, found themselves cat off from

their harbor. The citizens followed their ships to other ports, the

population diminished to one-sixth of its former amount, and, as no

one needed to pull down any of the old houses to make room for im-

provements, they were let alone, and except for the attrition of two

or three centuries of weekly scrubbings, they remain nearly un-

changed to this day. Many of them have the date, ranging from

153o'to 1630, either in the ironwork or the brickwork, and the older

ones, though not the richest, are generally the most delicately and

picturesquely designed. Among the later ones, however, there is a

great deal of beautifully-carved semi-grotesque stonework, infinitely

prettier and more interesting than the clumsy stucco of Amsterdam.

At Leeuwarden, the principal town on the Friesland side of the

Zuyder Zee, the character of the buildings is curiously different.

We did not have time to stop long at Stavoren, which, although now

nothing but a village, is said to have been at one time so rich that

the inhabitants locked their doors with bolts of solid gold, and Leeu-

warden has always been prosperous enough to pull down its old

houses whenever they showed signs of decay, and build fresh ones in

place of them
;
but there is an extremely pretty town-hall, of the six-

teenth century, looking much more Scandinavian than Dutch, and a

beautiful unfinished Gothic church-tower, which, except for the

single circumstance of its being mostly of brick instead of stone,

might do duty anywhere in England as a fine specimen of the early

thirteenth-century work of that country. Most of the Dutch Gothic

architecture that I saw was so deplorable that the sight of this pure
and elegant structure was all the more startling, and one could not

help wondering whether there might not be a curious story of ancient

commercial and artistic relations between the English Saxons and

their cousins beyond the Texel, which a closer study of the building

could help to disclose. With the exception of these two structures,

most of the town is comparatively modern, and the houses, although

stone is rather more liberally used in them than in the more southern

provinces, and they are more German than Dutch in style, are not

particularly remarkable. Friesland, however, is rich in other pecu-

liar characteristics, and Leeuwarden affords an excellent opportu-

nity for studying them. To say nothing of the gold and silver hel-

mets worn by the women, and exhibited for sale by scores in the shop
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windows, and the other curiosities of costume, the museum contains a
collection of local antiquities of remarkable interest, while the dark
little bric-a-brac shop not far away offers quite as many more, of a

sort that could hardly be found anywhere out of Holland, and are

not very common even there.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.]

COLUMBIA COLLEGE BUILDINGS, MADISON AVE., NEW YORK, N.

Y. MR. C. C. HAIGHT, ARCHITECT, NEW YORK, N. Y.

[Gelatine Print, issued only with the Imperial Edition. 1

OLD COLONIAL WORK, NO. XIII. MANTEL IN THE ESSEX HOUSE,

SALEM, MASS. DRAWN BY MR. F. E. WALLIS.

STATUES OF RIQUET AND BICHAT.

SEE article en " Early Settler Memorials," elsewhere in this issue.

The bronze statue of Baren Riquet at Beziers represents him as

studying the project of the Canal of Languedoc. The statue of Bi-

chat, a noted physician and anatomist, also in bronze, stands in the

court-yard of the Ecole de Medicine, Paris. Both statues are the
work of David D'Angers.

SKETCHES OF PORTUGUESE ARCHITECTURE, II. BY MR. C. H.

BLACKALL, ARCHITECT.

FOR description, see article elsewhere in this issue.

FOR A 85,000-HOUSE,
"Dr. Grimshawe."

FOR A $5,000-HOUSE,
'' Pencil Puaher."

SUBMITTED BY

SUBMITTED BY

COMPETITIVE DESIGNS

COMPETITIVE DESIGN

Excavation,
Footings,
Foundations,
Underpinning,
Hatchway or area,
Piers and partitions,
Chimneys,
Lathing and plastering,
Cellar bottom,
Drains,
Cistern,

Total of Masonry,

Frame,
Frame covering,
Roof,
Cornice,
Cellar hatchway,
Windows,
Dormer windows,
Veranda,

AMERICAN ARCHITECT COMPETITION FOR HOUSE
COSTING $5,OOO.J VII.

" Doctor Grimshawe." Plan ordinary. Exterior details attempt
to be Classic, but show great ignorance of Classic orders. Necking of

column too high ;
all beads too large. Interior details somewhat

better. Exterior design : it is a pity to injure the dignified, simple,
old colonial, gambrelled-roof house by the peculiarly ugly combina

Y.
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Alcobaca, erected two centuries earlier, it will be seen that the two are

much alike except in the disposition of the choir chapels, and there

is nothing at Alcoba9a to show that the two plans may not have orig-

inally terminated in the same manner. But as to the exterior of

Batalha there can be no denying the strong outside influence and it

is easily traced. The wife of Joao I, was Philippa, daughter of the

Duke of Lancaster and grandchild of Edward III. According to

Murphy, an English architect who visited Batalha in 1 789, the de-

sign, as far as relates to the faQade at least, was inspired from that of

York Cathedral, and was due to a certain Stephen Stephenson who
was brought from England by the Queen. One thing is certain, that

j

the front of the church is as English as anything could be outside of

England, and that whoever made the plans, the design was directed

by English ideas.

The church has been so affected by successive earthquakes that the

floor of the nave is now several feet below the average level of the

surrounding country, and but for the active care of the government
the portal would long ago have been choked up with sand. A gen-
eral view of the church is given with the sheet of sketches. The

fa9ade is simple and dignified in its proportions. A wide portal en-

closed in a pointed arch and ornamented with a quantity of figure-

carvings forms the entrance to the church. Above is a single win-

dow corresponding to the clerestory of the nave and on each side a

graceful, mullioned opening marks the aisles. The sketch is on too

small a scale to indicate the character of the ornament, but the

squared sky-lines, the rectangular buttresses and the foliated cornices,

as well as the perpendicular fillet ornamentation of the wall-surfaces

about the central openings, all reveal the English element of the de-

sign. The facade is a very satisfactory one to study, both in detail

and in general effect. It seems well-regulated and orderly, the work
of a mind which was perhaps a little too accustomed to thinking with

J-square and triangle, but which was by no means blind to quiet re-

finement. It does not impress in exactly the same manner as docs

thefa9ade of Rlieims, or as some of its own possible prototypes in

England; but it has a subdued charm which is none the less agreea-

ble"by contrast with some of the work which is more purely Portu-

"uese in character. Well would it have been for the national char-

acter if subsequent constructions had followed more closely the exam-

ple so well set forth in this instance. As it was, the monastery
church of Batalha exerted a considerable influence on Portuguese
ideas and the Gothic which was used in later times leans more

strongly to English forms than in any other direction, while even the

Belem church, which was the crowning example and the last of the

line, retains the flat roof and the rectangular sky-lines of Batalha.

The structure at the right of the fa9ade is the chapel of the

founder, completed in 1434 and enclosing the tombs of Joao I, and

Philippa of Lancaster. This chapel was originally crowned by a

lofty pyramid of stone after the design of that shown over the tran-

sept at the left of the sketch, but it having been thrown down by an

earthquake, the government has never yet seen fit to restore it, and

perhaps with reason for the general effect of the church is harmoni-

ous now and it is doubtful if an aggressive spire at the right would

be any improvement.
As will be seen by the plan, the nave of the church is three-aisled

The transept is even less pronounced than at Alcoba9a and the

church ends with five parallel chapels. The width of the nave is

twenty-two metres, and the height under the centre of the vaulting
32.46m. The total length from the entrance to the back of the cen-

tral chapel or choir is 79.39m. A peculiarity of the arrangement is

that there is no high-altar, properly so called, each of the five chap-
els having its altar and the central one being only a little larger than

the others and dedicated to the Virgin.
The cloisters which adjoin the church to the north are interesting

in detail in a manner which can be but imperfectly shown by the

sketch. The two influences, English and Portuguese, are very

plainly manifested here. The circumscribing arches, the mouldings,
the buttresses and the engaged colonnettes with their caps and bases

are thoroughly English ; while nothing could be more characteristi-

cally Portuguese than the slender, isolated shafts and the fantastic

net-work of leaf-like tracery filling the heads of the arches. As an

effect of color it is most strikingly picturesque, with its grave, sober

setting and its sparkling, lace-like tilling. Finely-carved stonework

is often compared to lace, but rarely can one find work which so

truly fits the comparison as in Portugal, and especially here in this

charming cloister. The stone is of a clear, creamy yellow, almost

white, which catches every ray of sunlight and emphasizes each

shadow, giving a warm lustre to the whole.
Behind the church is an unfinished chapel in the most florid late

Portuguese Gothic, with rich bays carved to the last degree of deli-

cacy and with the beginnings of a hardy vault which was to cover

the whole in a single span. This chapel was built by Don Manoel,
the patron of Vasco de Gama, and when the explorer returned tri-

umphant from his long voyage the Infante left this chapel as it now
stands and taking all his workmen to Lisbon began the erection of

the Belem church. The favor which Balalha had enjoyed up to that

time began to wane, and the edifice slowly fell into sad neglect.

During four centuries no systematic care was taken of it and the

monks rather aided the dilapidation by injudicious alterations, but of

late years it has been thoroughly restored and is now regularly sus-

tained by the government.
A little over fifty miles to the north of Batalha is the city of Coim-

bra, third in importance in Portugal. It is the seat of the govern-

ment university and abounds in historical associations and souvenirs

but is quite poor in architecture, the college buildings offering little

of interest and the cathedral being a showy edifice in the Jesuit

style. In the convent church of Santa Clara, however, is a chef-

d'oeuvre well worth visiting, in the shape of a large pulpit, magnifi-

cently carved, cut from a single block of marble and built into the

wall of the church. A sketch of it is given herewith. The details

of this pulpit are really excellent
;
the seated figures in the niches

are full of character and the bas-reliefs and numerous arabesques
are sharply cut and spirited in design. The florid fancy which some-

times seems so incongruous when spread over the entire fa9ade of a

building is quite in place in this single piece of carving. The pulpit

springs from a wall completely covered with fine old glazed tiles in

deep-blue figured designs of continuous scroll-work and architectural

forms, presenting a most striking and unique effect of color, a combina-

tion such as one would find nowhere but in such a country as Portugal.
There are two remaining churches which are worthy of considera-

tion : the cathedral of Braga, the bishop of which is the primate of

Portugal, and the cathedral of Porto. The interest in each is chiefly
related to the plan. The cathedral of Braga is the most ancient re-

ligious edifice in Portugal. A church was erected during the first

century of our era, according to tradition, but the foundations of the

present cathedral date from towards the close of the tenth century.
The building was completed in 1112. During succeeding centuries

it was so altered and worked over that all traces of the original style
have disappeared, though the plan is believed to be essentially as it

was in the twelfth century. The choir, which was made over in the

sixteenth century in the style of the convent church of Belem may
possibly be a deviation from the original disposition. As will be

seen by the plan the cathedral consists of a single, three-aisled nave

sixty-eight metres long and twenty metres wide. The transepts dis-

appear almost entirely and the arrangement of the eastern chapels
would indicate that this plan was a prototype of the church at Ba-
talha. The exterior of the cathedral is of no artistic value.

The cathedral of Porto dates from about the beginning of the twelfth

century, but like the previous example, has been so much modified

that only the plan remains of the original edifice, and even this is not

entirely certain, as the choir, which in disposition is so widely different

from the other Portuguese churches, was built or at least reconstructed

during the seventeenth century. The length of this cathedral from the

portal to the back of the choir is 64.70m and the width 15.30m.

Eighteen miles to the north-west of Lisbon is the palace, monas-

tery and church of Mafra, the Escorial of Portugal, an immense

104.

Convent Palace of Mafra.

structure erected by the family of Braganza when at the height of

power. It was begun in 1717 after the plans of Johann Frederick

Ludovic, a German of Italian descent. The style claims to have

been drawn from Italian, French and Spanish inspirations, but is

practically a severe, restrained variation of the French style which

found expression under Louis XIV. The building is really a worthy

attempt, being simple and dignified in general treatment without the

stiffness and coldness which is so unpleasant at the Escorial, while

the proportions are perfectly harmonious and the little decoration

employed is correct and scholarly, even if inclined to be slightly mo-

notonous. In fact it is a design over which one could never feel

the slightest enthusiasm, though it is thoroughly in keeping with its
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character and with the spirit of the age in which it was erected. The
stories of the building of this immense edifice make one think of Ver-
sailles. Rome, Venice, Milan, Holland, France, Liege and Genoa
were set to work preparing details of the ornamentation. During
thirteen years, over 20,000 workmen were daily employed about the

building, and during four months of 1730, 45,000 persons were in-

scribed on the pay-rolls. There were days when 2,500 carts were

occupied in bearing material to Mafra. It was the first and last truly

gigantic building enterprise in which the country engaged.
The plan is admirably arranged to suit the conditions of the prob-

lem. The entire fa9ade measures two hundred and twenty metres.
In the centre is the church, seventy-eight metres in length ;

on the

right are the apartments of the King, on the left those of the Queen
with the state and reception rooms in the two side wings ;

while in

the rear are the cells and apartments pertaining to the monastery,
grouped about a large open court.

The influence of so important a building upon the architecture of the

country was quite marked, and when the great earthquake destroyed
Lisbon and Don Santos de Carvalha was commissioned to rebuild it,

from Mafra were drawn all the ideas for the new work, and all that
has been done in the country since has followed the same general style.
There remains only one building to be noticed. At Cintra, a few

miles to the west of Lisbon, is an interesting old convent-castle, pic-
turesquely grouped on the summit of a steep, rocky hill, presenting a

pleasing mixture of Gothic, Moorish and early Renaissance and offer-

ing a curious picture of what a fortified, mediaeval, Portuguese mon-
astery might have been. When the order of the Templars was sup-
pressed in every other country in Europe, the Knights found a lodg-
ing and a welcome in Portugal, and they may have aided in the plan-
ning of the Cintra monastery, to judge by the shields and heraldic
devices which form a portion of the decoration. Don Fernando, the
father of the present king, caused the edifice to be thoroughly restored
and adopted Cintra as his summer residence. The view shown by the
sketch is taken in the outer court and will illustrate the confused and
heterogeneous but picturesque character of the buildings.

Portugal can not at all compare with Spain in architectural inter-
est. There is comparatively little to see and what there is must be
studied judiciously ;

but the traveller who is visiting Spain can well
afford to spend one, two or even three weeks in Portugal, and will
find to reward him an architecture differing in some respects from

anything else in Europe, and abounding in ideas capable of being
adapted with advantage to quite different circumstances and offering
suggestive thoughts well worth taking back to America.

C. H. BLACKALL.

SAFE BUILDING. 1 VII.

- The deepest OTIC*= beam the most
, .

economical. thing
is very important, and
must be remembered,
that the deeper the
beam is, the more eco-

nomical, and the stiffer

will it be. If the
beam is too shallow,
it might deflect so as

to be utterly unser-

viceable, besides using
very much more ma-
terial. As a rule, it

will therefore be nec-

essary to calculate the

GIICHE/V-ITZA. >VcATAyv. beam for deflection
as well as for its transverse strength.

deflection should not exceed 0,"03 that is,,

three one-hundredths of an inch for each foot of
Safe deflection '

span, or else the plastering would be apt to crack, we have then the
formula :

8 = L. 0,03 (28)
Where c! = the greatest allowable total deflection, in inches, at

centre of beam, to prevent plaster cracking.
1 Continued from page 64, No. 664.

Where L = the length of span, in feet.

In case the beam is so unevenly loaded that the greatest deflection
will not be at the centre, but at some other point, use :

8 = X. 0,015 (29)
Where 6 = the greatest allowable total deflection, in inches, at

point of greatest deflection.

Where X = the distance, in feet, to nearest support from point of

greatest deflection.

If the beam is not stiffened sideways, it should also be calculated
for lateral flexure. These matters will be more fully explained when
treating of beams and girders.

COMPARATIVE STRENGTH AND STIFFNESS
COLUMNS.

OF BEAMS AND
Strength of
beams of dlf- rri
ferent cross-sec- lue comparative transverse strength of two or
tions. more rectangular beams or cantilevers is directly
as the product of their breadth into the square of their depth, pro-
vided the span, material and manner of supporting and loading are
the same, or

z= irf 2
(30)

Where x= a. figure for comparing strength of beams of equal
spans.

Where b= the breadth of beam, in inches.

Where d= the depth of beam, in inches.

Example.
What is the comparative strength between a 3" x 12" beam, and a

6" x 12" beam? Also, between a 4" x 12" beam, and a 3" x 16" beam?
All beams of same material and span, anil similarly supported and
loaded.

The strength of the 3" x 12" beam would be

z, = 3. 12. 12 = 432.

The strength of the 6" x 12" beam would be

a-,,
= 6. 12. 12= 864, therefore,

the latter beam would be just twice as strong as the former.

Again, the strength of the 4" x 12" beam would be
x,,,
= 4. 12. 12= 576

and the strength of the 3" x 16" beam would be
3,-

ITI ,
= 3. 16. 16= 768.

The latter beam would therefore be
r
- or just 1 times as strong as

the former, while the amount of material in each beam is the same, as
4. 12 = 3. 16^48 square inches in each.

The reason the last beam is so much stronger is on account of its

greater depth.

beVm s^>f
h
d?f-

T ''e comParative transverse strength of two or

ferent lengths.' more beams or cantilevers of equal cross-section and
material, Lmt of unequal spans, is inversely as their lengths, provided
manner of supporting and loading are the same. That is, a beam of

twenty-foot span is only half as strong as a beam of ten-foot span, a
quarter as strong as one of five-foot span, etc.

bVa'ms
e
orVf

f Tbe stiffness of beams or cantilevers of same
ferent lengths, cross-section and material (and similarly loaded and
supported), however, diminishes very rapidly, as the length of span
increases, or what is the same thing, the deflection increases much
more rapidly in proportion than the length ; the comparative stiff-

ness or deflection being directly as the cube of their respective
lengths or ZA
That is if a beam 10 feet long deflects under a certain load one-

third of an inch, the same beam with same load, but 20 feet lono- will
deflect an amount x as follows :

x : i= 20* : 10, or x= 2-i
10SStiffness of

ireniTc'ross-sec-
^'ie comParative stiffness, that is amount of de-

tions. flection of two or more beams or cantilevers, simi-

larly supported and loaded, and of same material and span, but of
different cross-sections, is inversely as the product of their respective
breadths into the cubes of their respective depths or

.
1

b.d* (31)

Where x= a figure for comparing the deflection of beams of same
material, span and load.

Where b= the breadth of beam, in inches.
Where d= the depth of beam, in inches.

GLOSSARY OF SYMBOLS. The following letters.
in all cases, will be found to express the same mean-
ing, unless distinctly otherwise stated, viz. :

a = area, in square inches.
6 = breadth, in inches.
c = constant for ultimate resistance to compression,

in pounds, per square inch.
d depth, in inches.
e constant for modulus of elasticity, in pounds-

inch, that is, pounds per square inch.
/ = factor-of-safety.
g = constant for ultimate resistance to shearing, per

square inch, across the grain.
g, = constant for ultimate resistance to shearing, per

square inch, lengthwise of the grain.
h = height, in inches.
i = moment of inertia, in inches. [See Table I.]
k = ultimate modulus of rupture, in pounds, per

I

square inch.
= length, in inches.

m rz moment or bending moment, in pounds-inch.

n = constant in Rankine's formula for compression
of long pillars.= the centre.

[See Table I.]

p the amount of the left-hand re-action (or sup-
port) of beams, in pounds.

q == the amount of the right-hand re-action (or sup-
port) of beams, in pounus.

r = moment of resistance, in inches. [See Table I.]
* = strain, in pounds.
t = constant for ultimate resistance to tension, in

pounds, per square inch.
n = uniform load, in pounds.= stress, in pounds.
M> load at centre, in pounds.
x, y and z signify unknown quantities, either in pounds

or Inches.
total defection, in inches.

02 = square of the radius of gyration, in Inches. [See
Table 1.1

* diameter, in inches.

= radius, in inches.

105

TT = 3.14159, or, say, 3.1-7 signifies the ratio of the cir-

cumference and diameter of a circle.
If there are more than one of each kind, the second

third, etc., are indicated with the Eoman numerals'
as. for instance, a, a,, a,,, a,,,, etc., or b, b,, b,, *, etc'
In taking moments, or bending moments strains

stresses, etc., to signify at what point they are taken'
the letter signifying that point is added, as for in*
stance :

m = moment or bending moment at centre.

point A.

.

s = strain at centre.
SB = "

point B.
Si = "

point X.
v = stress at centre.
VD = '

point D.
rx = "

point X.
uj r= load at centre.

ttJA =r
"

point A.

.

point B.
point X.
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Example.

If a beam 8" x 8" deflects 0',5" under a certain load, what will a beam

4" x 12" deflect, if of same material and span, similarly supported and
with same load ?

For the first beam we should have

x = = 0,00065
3.83 1536

For the second beam we should have

1 1

"47l2~8 ~69T2
The deflection of the latter beam will be as

S : 0",5 = 0,00014 : 0,00065, or 8= 0",108

Strength of The comparative strength of rectangular beams

__=- = 0,00014

or cantilevers of different cross-sections and spans,
cross-sections- but of same materials and similarly loaded and sup-

ported, is, of course, directly as the product of their breadth into the

squares of their depths, divided by their length of span, or

b.d2 foa\X=
~L (32)

Where x= a figure for comparing the strength of different beams
of same material, but of different cross-sections and

spans.
Where 6= the breadth, in inches.

Where rf= the depth, in inches.

Where Z=;he length of span, in feet.

Stiffness of The comparative stiffness or amount of deflection

fe?e^it"lengths&
E different rectangular beams or cantilevers of

cross-sections, same material, and similarly loaded and supported,
but of different cross-sections and spans, would be directly as the

cubes of their respective lengths, divided by the product of their

respective breadths into the cubes of their depths or

Where x= a figure for comparing the amount of deflections of

beams of same material and load, but of different

spans and cross-sections.

Where Z,= the length of span, in feet.

Where I = the breadth, in inches.

Where (/= the depth in inches.

Strength and If it is desired to calculate a wooden girder sup-
d e f I e c 1 1 on of

po ,.te(j at j, tli ends and to carry its full safe uniformwoodB n Dem5| F , - > ,* i 11
one inch thick, load, and yet not to deflect enough to crack plaster,

the following will simplify the calculation :

TABLE VIII.
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Where r= the required moment of resistance at a given point
of girder in Ibs. inch, (see formula 18.)
Where a,= the sum of the areas of the two angles securing flange

to web, less rivet holes, in square inches.

THE RESTORATION OF ST. MARK'S, VENICE.

r~

JABER/VACLC

INCE the time when the repairs on St.

Mark's excited such furious obloquy
and stormy discussion little has been

heard, says a correspondent of the Times, of

the restorations on the great buildings of

Venice. One might suppose that they had
at that day been inaugurated, and that as a

result of the English denunciations the re-

pairs were stopped, while the simple fact is

f that, according as means permitted, the work

;]j. has been going on ever since 1840, and that

before that at various times the Venetian Re-

public had restored and rebuilt as the sta-
*

bility of St. Mark's required. A curious

evidence of this was three or four years ago

brought to light. In repairing the facade of

the portico of the church a large stone tablet

was removed, disclosing on its hidden face a

long inscription containing a treaty between
two Cretan cities. This inscription was sent

to Professor Comparetti, who recognized in

it a lost inscription which was unsatisfacto-

rily transcribed in Venice about two hundred

-years ago, and has never since been seen, un-

til the recent repairs in the facade of St.

Mark's re-discovered it.

The fact is, as I showed in a letter which was a contribution to the

discussion above alluded to, that St. Mark's was built by men who
were admirable artists, but wretched builders; it was built probably
in parts, and without any appreciation of the artistic importance it

should one day have, or much care for the elements of stability req-
uisite for the prolonged existence it has enjoyed. In the renewal of

the little pavilion at the south-west angle, which is only attached to

the church at one side, but serves as a Hying-buttress, and bears the

thrust of the outer walls of the two chapels on that side, the founda-

tions were found on excavation to consist of piles about six feet long,

on which was laid a mass of uncemented rubble a yard or two thick

(I do not now recall the exact thickness then stated to me by the ar-

chitect, now deceased), and on this the bases of the columns were

laid. As lately the accusations brought during the old discussion

have been authoritatively repeated, and as the work is now being

completed, I think it may be worth while to restate the substance of

what I then said as to the reasons for demolishing and reconstructing
this corner of the church. The wall on the south side of the south-

ern aisle had split from top to bottom from the wretched quality of

the material, both brick and mortar, and from the use of sticks of

fire-wood, which had been used in the piers as binding material and,

perhaps, to save masonry. The mortar had almost lost cohesion, the

bricks could be rubbed to dust by the fingers, and the wood had not

waited to be rubbed, for nothing but dust remained of it. The outer

pier of the south-west pavilion was sinking from the insufficiency of

the foundation, and the whole south wall of the two chapels had long
been prevented only by extensive shoring-up from falling into the

piazza, and carrying with it the vault of the chapel, and with it all

that face of the south aisle wall which was detached from the inner

face by the cleft I have spoken of, as well as everything which sup-

ported from without the vault of the south aisle. This crack was

getting worse in spite of the shoring and the braces and ties which

had been applied from within.

The whole outer wall of the chapels and the entire pavilion was
taken down, the brick masonry inside it repaired as well as possible,
and solid foundations being prepared, the pavilion and wall were re-

built, the marbles, which formed a thin shell over the brickwork, and
the columns, entablatures, etc., of the original structure being restored

as far as the stone cohered still
;
the vacant places were filled by

pieces of the same material as the original where it was attainable,

and where not by the nearest substitute for it. The old sculptured
material was all preserved intact and restored to its original position.
The columns, corroded on the sea side, were turned round so that a

new surface was exposed ; not an old stone that was utilizable was

rejected, and only the incrustation of marble plates was renewed and
two or three columns. This was the condition in which I saw it. The
Chevalier Meduna, who, with his elder brother, had been in charge
of the church for half-a-century and reverenced every stone in it, has

followed his elder to the grave, and the works are now in charge of

another not less conscientious and reverential architect, Dr. Pietro

Saccardo, who has his hoarding now around the pavilion, to com-

plete the work of Meduna by restoring the marble shell in places
where the new structure had not in Meduna's day settled to its bear-

in"S, and now receives its new coating of marble. Saccardo lias

gone farther in some details than did Meduna, because he has by dil-

igent search found fragments enough of the various marbles employed

by the early Duilders to be enabled to remove the substitutions mailo

by Meduna, and replace them with material identical with the old
the verde di Genoa by the verde antica, and the grey Italian marble

by the original grey Greek. But so difficult to obtain were these,
that the latter, which was in the original used in slabs, has been cut
into very thin plates, which are cemented on substantial slabs of mar-
ble of Carrara, fastened with nickle bolts, and then this compound
plate is cemented in its place. The old south wall of the chapel was
disfigured by a sixteenth-century tomb which Meduna had removed,
restoring the wall to keeping with the whole fa9ade, but in the sub-
stituted material. This Saccardo has removed, putting in its place
the genuine antique material as elsewhere. The veneering of the
south-west angle of the chapel and the south doorway remain to be

completed, and the church will then be freed from the scaffolding;
but if any person with an eye to symmetry and the grace of the struct-
ure will look at the corresponding north-west pavilion, he will see it

sinking in the same way below the level of the body of the structure,
and only held to it by a complication of iron bars, which drag on the

building itself, and make the pavilion to be a burden instead of a sup-
port as it should be. This should be corrected

; but, as less immedi-

ately imperative than the south-west pavilion, so the renovation will

make less apparent change, the marbles there being in incomparably
batter state than were the old ones on the other angle. The only visi-

ble external restoration beyond those now mentioned are the correc-
tion of the cornice which, with the partial and unequal subsidence of

the facade had taken a wavy line more indicative of the picturesque
than the stable, and which is now a straight line the entire length
of the cornice.

The mosaics of the chapel, against the renewal of which so much
outcry was made, have been completely changed, and the old mosaics,
which were cleft and riven in scores of fragments, the glass cubes of

which they were composed beingin many cases wanting at both sides

of the fracture for an inch or more in width across the whole subject,
have been repaired with the best art of the mosaicist, and replaced
on the walls of the chapel, only one composition of the entire series

being absolutely irreparable, and being replaced by a new mosaic

composed on the very slight indications of the old one. I have just
been over the work carefully, and, without the indications of the mo-
saicist, should not have been able to determine which is the new
among the old, so perfectly has the spirit of the design, and the tints

of the old been followed. On this point I have the testimony of an
architect and decorator of reputation, who, after seeing what had
been done, avowed, enemy though he was of the restoration, that

the new work was practically in all points as good as the old, though
he added,

" I would not tell them so, not to encourage them in going
any farther."

But, in spite of all partial repair, the cathedral is slowly sinking
into " the mud of the lagoons," the tide ebbs and Hows up under the

great dome, and yesterday I saw the water standing on the floor of

the crypt, which was walled in and cemented only a few years ago,
it was hoped impermeably. The earth on which the church stands is

being slowly washed out by the flow and ebb, and the foundations of

the church are unequally subsiding. The old piers of the first church
which are under the nave and transept, bearing no weight, do not
sink equally] and are lifting the floor into waves, which make it per-
ilous walking on it, and which are increasing perceptibly, it seems to

me. Nothing can stop this but the sinking around the entire church
of a solid, impermeable wall to keep out the salt water, within which
the foundations may be made as stable as the site will permit; or the
inner face of the foundations must be laid bare, and the entire area
of the church must be excavated and similarly treated, after which
the floor-level may be restored, and the pavement, with its invaluable
decorative designs, rescued from the destruction it is now undergoing.
In many places the mosaics are already effaced under the tread of

visitors' feet; the people who stigmatise the restorer of those which
have been preserved being among the most eager to denounce any
attempt to preserve them by the only means which will suffice, i. e.,

copying them in solid workmanship while enough of the original re-

mains to follow the design. This is in some places already impossi-
ble, but most of the patterns are still practically complete.

I want particularly to insist on the fact, utterly ignored or denied

by the denouncers of the restorations, that these are purely structu-

ral, only undertaken where the stability of the church is impaired, or

the destruction of its decorative qualities threatened. But for the

general system of repairs so long going on, the whole church would
in all probability have been before this a mass of ruin. In all that

has been done there has been, it seems to me, no needless renovation,
and the old sculptural work has always been restored to its place
without being scraped or cleaned except by washing with water, the

plain marbles and undecorated parts of columns being alone polished
to preserve the stone from the action of the elements, the old carious

surface inviting decomposition. The Republic employed men to

scrub the stone and keep it clean from the accumulation of dirt and

incipient vegetation which disfigure it and imperil its surface; more
than this its successors do not propose, and less they cannot safely
do. The Government allows only 2,000 a year for the repairs, etc.,

of St. Mark's, which is much less than Austria allowed. In my un-

professional opinion this, if insufficient, is, as far as it goes, well and

wisely spent. Only an architect can criticize the technical appliances,
and this I made no attempt to do; but, as far as the aesthetic result

is concerned, I do not see how any fair-minded person who respects
the artistic character of the church can find fault with what has been

done, if he will only take pains to find out how much and what it is.
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THE ALLEGHENY CEMETERY COMPETITION.
PHILADELPHIA, Aug. 31, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sim, Our attention having been called to an inquiry in your
columns concerning the competition for new entrance to the Alle-

gheny Cemetery at Pittsburgh, Pa., we woulil inform your corresj)on-
dent that our design has been selected and that we have been em-

ployed to carry out the work.

Respectfully, etc., HKNRY A. MACOMB.
JOHN J. DULL.

j

ship, 12 steam-whistles, 8 hand- whistles, 2 fog-bells, 3 fog-guns, 9 auto-

j

matic signal-buoys, 5 sounding buoys, 84 ordinary buoys, 430 mastheads,
j
and other small buoys, 7 fixed beacons, 8 lifeboat stations, 3 relief sta-

tions, and 4 signal stations. The annual expenditure in this division is

about 27,400. The New Brunswick division comprises all the light-
houses, whistles, buoys, and beacons situated upon the coast and rivers
of that province, there being 100 fixed and 2 floating light-houses. The
annual expenditure is about 20,000, and 1,600 was spent last year in
new lighthouses. In the Prince Edward division there are 45 fire-signals,
the total annual cost being about 4,000; while in the division of Brit-
ish Columbia there are 8 fire-signals and a steam-whistle, the annual
expenditure being 3,000. Building World.

EYE-BARS.
August 31, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, In the last number of the American Architect in the

article on American bridge-building you use the term "
eye-beam."

Some time ago I came upon the same term spelled in the same man-

ner and upon looking it up in books published by Iron Companies I

find but one that spells it in this way. Should it not be designated
" I-beam

"
as its sectional shape is like the capital letter I ? Would

not the word "eye" convey an entirely different shape to one's im-

agination ? I ask for information as opinions seem to differ on this

point. Very truly yours, FRANCIS CRAIGIN.

[ OUR correspondent must have read as carelessly as lie copied. We spoke
of eye-bars not eye-beams, and did not refer to I-beams (we follow the ac-

cepted usage whenever we have occasion to speak of rolled beams) but to

the tension members of trusses which are connected with chords or other

members bv an eve and bolt. EDS. AMERICAN ARCHITECT.!

THE ELECTRICAL TRANSMISSION OF FORCE. During the last ten

years M. Marcel Deprcz lias been engaged in experiments connected

with the transmission of force by means of electricity. The Roths-

childs, some time since, provided him with an unlimited credit to prose-
cute his researches at Creil, under the inspection of a commission of

thirty-eight men of science. On Friday the Commission met to hear a

report on the results at present obtained, drawn up at their request by
M. Maurice Levy. This report was unanimously approved. It appears
from it that we can now, with only one generator and only one receptor,

transport to a distance of about thirty-five miles a force, capable of

being used for industrial purposes, of fifty-two horse-power, with a yield

of forty-five per cent, without exceeding a current of ten amperes.
When the amount of force absorbed by the apparatus used to facili-

tate the recent experiment, but not required in the applications to in-

dustrial purposes, is added, the yield will be nearly fifty per cent. The
Commission certifies that the machines now work regularly and con-

tinuously. The maximum electro-motive force is 6,290 volts. Before
the construction of the Marcel Deprez apparatus the maximum force

did not exceed 2,000 volts. The report states that this high tension

does not give rise to any danger, and that no accident has occurred

during the past six months. The Commission is of opinion that the

transmitting wire may be left uncovered on poles provided it be placed

beyond the reach of the hand. It estimates at nearly 5,000 the proba-
ble cost of the transmission of fifty horse-power round a circular line

of about seventy miles. This price would, however, be much dimin-

ished if the machines were frequently constructed. The Commission,
in the name of science and industry, warmly congratulated M. Deprez
on the admirable results which he had obtained, and expressed thanks

to the Rothschilds for the generous aid extended to the undertaking.

Correspondence London Times.

CANADIAN LIGHT-HOUSES. The annual report of the Canadian Min-

ister for Maine and Fisheries states that the number of light-houses on

the Canadian coasts is 526, in addition to 617 fire-signals, 23 steam fog-

whistles, and 12 automatic fog-horns. The light-house service com-

prises the six divisions of Ontario, Quebec, Nova Scotia, New Bruns-

wick, Prince Edward Island, and British Columbia. The Ontario divis-

ion comprises the fixed and floating light-houses in that part of the Pro-

vince of Quebec included between Montreal and the frontier line

which separates the Provinces of Quebec and Ontario, as well as all the

fixed and floating light-houses in the province of Ontario itself that

is to say, the lights on the St. Lawrence above Montreal, and on the

Lakes of Ontario, Erie, Sirncoe, Superior, Huron, and Georgian Bay. At
the end of last year there were 171 light-houses in this division, includ-

ing 2 in Manitoba, several having been erected last year, and the total

annual cost of their maintenance was 14,200. The Quebec division

comprises the fixed and floating light-houses of Montreal and those sit-

uated lower down the St. Lawrence, on the river Richelieu and Lake

Memphremagog, as well as all the floating light-houses, steam-whistles,

buoys, etc., in the Gulf of St. Lawrence, the Straits of Belle Isle, and
the northwest coast of Newfoundland. When navigation closed for the

winter there were in that division 149 fire-signals, 8 floating light-houses,
3 of which were provided with steam-whistles, 7 steam-whistles, or fog-

horns, 10 fog-guns, 107 buoys, 69 beacons, and 9 life-boat stations. The
annual expenditure in this division is about 28,600. In the Nova Sco-

tia division there are 152 light-houses, 103 fire-signals, 1 floating light-

THE continued improvement in the railroad situation over what it was a
year ago is the basis for the improving confidence in railroad, manufactur-
ing and business circles. Railroad earnings are improving on all important
lines of traffic. July earnings were the most satisfactory for three years.
Much is expected to grow put of our anticipated gold importations. Better
rates of interest are realized under the expanding demand. The gold
movement will be checked so far as artificial expedients will allow. The
export trade in cereals, petroleum, provisions, lumber and in manufactured
prod nets will be heavy. Importations especially of dry-goods and certain
forms of iron and steel will be in excess of last year. The outflow of in-
dustrial capital from eastern financial centres to the West and South con-
tinues and offers of financial assistance are made from London. The suc-
cess with which the railroad companies and pools are meeting in maintain-
ing friendly relations is helping on the good order of things. A great
many investors imagine that a railway-war means that we have reached the
limit of safe railroad construction, an altogether unfair inference. There,
are at this time demands for upwards of thirty million dollars for railroad
building purposes in Wall Street and other financial centres. It is not
probable this large sum could be or will be spared at this time, but enough
will be spared to make the year 1887 a phenomenal one in railroad con-
struction unless all signs fail. Inquiries have been made for over one hun-
dred thousand tons of steel-rail for next year's delivery, a very significant
fact indeed. Fortunately, railroad material cannot advance. Never be-
fore in our history were projectors and builders so assured against an ad-
vance in prices. In all other seasons of great activity the possibility and
probability of sudden and unjustifiable advances acted as a terror to enter-

prise. Vast enterprises have been handicapped and loss sustained thereby.
Trade reviewers overlook this feature of the present situation. There "is

another to which too little attention is given, viz., that the price of labor,
which heretofore has been uncertain, fluctuating between wide limits will
hereafter be moreconstaut and fluctuate within much narrower limits. En-
terprise can therefore see farther and calculate with more safety. The vol-
ume of business is not unusually large at the opening of the autumnal sea-
son. The volume of requirements is greater than at any previous period.
Demand therefore, whether it be gradual or abrupt, will discover strong
prices. Perhaps the safest authority in Chicago on trade prospects says the
improvement is gradual only but of a character which denotes further im-
provement, and like that which preceded the boom of 1881, is likely to cul-
minate in better things than it is at present given credit for. There is a
certainty of a good export demand. The demand for all kinds of raw and
finished material is good. One plate-glass works (at Creighton, Pa., )

with a capacity of KJ.OOO square feet per week is refusing orders for deliv-

ery before October 1. Window-glass is scarce. Lumber demand is again
swelling. Common grades of lumber have been advanced $1.00 per m. at
St. Paul, Minneapolis, and other Northwestern points. The period of
weak prices has passed in all markets. Buyers are looking up supplies in
both Western and Eastern markets before an advance takes place. The
sash, door and blind manufacturers and the planing-mill interests generally
are sharing in the increasing activity.

House-building activity is the basis of the steady demand and good prices.
Large orders for freight-cars are to be given out during the next two weeks.
Reliable reports are at hand from the Middle and several Western States to
the effect that nearly all the available freight-cars of the several trunk lines
are taxed to their utmost capacity to move the merchandise offering for

shipment. Hence, there are no fears of the pools going to pieces. Pros-

pects were never better for permanent harmony among the railroads than
now, but the uncertain foundation is a satisfactory traffic demand. The de-
mand for machinery is heavy. A score of large establishments have just
started to run over-time for a few weeks. Textile manufacturers are busier
than ever, and jobbers report greater demand during August than since
1882, when demand was largely stimulated by the fear of advancing prices.
The coal production continues in excess of last year, and new territory is

developed. Prices are stronger in anthracite than two weeks ago, aud pro-
ducers are predicting a further improvement in October. In real-estate

matters, business is dull in Boston, New York, Philadelphia and Chicago.
Agents and owners in these and other cities are inclined to hold prices up,
in view of the favorable prospects for next year. The views of architects
and builders are as heretofore expressed, viz., that the demand for new
buildings next year will go ahead of its record this. The permit lists dur-
ing the last two weeks of August were rather light, and conveyances fell off

also; values, however, are improving. It is probable that a speculative
movement will be developed in suburban real estate in several Western
cities; at least, this possibility is intimated by conveyancers and real-estate

lawyers, who have been watching the course of city real estate in the inter-
est of investors and builders. There are no indications that too many
houses are being built. In New York city, land is being quietly purchased
for extensive operations and improvements next spring. In Philadelphia,
certain large building sites have been bid for. In Pittsburgh a reaction
from this year's dullness is assured. In the Ohio Valley a great revival
will take place early next

year. The industries are exceptionally prosper-
ous and the development in the South is shining with a reflected light
throughout the Ohio Valley. It is safe to invest in building and in indus-
trial operations. Even in those industries where competition has wiped out

margins for a year or two past, improvement is observable. Last year's
investments have not been disappointing. Small houses are paying seven
to fourteen per cent. Larger houses, five to ten. Material is low and
abundant. Labor strikes are causing very little annoyance or delay.
Wages will remain stationary for months. No further agitations are con-

templated for shorter hours and will not be undertaken in any event except
under the auspices of the Knights of Labor, who are known to be not in

entire sympathy with the movement.

108





\<!

o



tr

o

2
n

O





THE AMERICAN ARCHITECT AND BUILDING NEWS.
VOL XX. Copyright, 1886, TiCKNOR & COMPANY, Boston, Mass.

SEPTEMBER 11. 1886.
Entered at the Post-Office at Boston as second-class matter.

SUMMARY :

The Recent Earthquake and the effect it may have on Build-

ing Methods. A Quick-moving Crane. The Difficulty be-
tween New York Master-Plumbers and their Journeymen.
Can Lock-outs be prevented by Law? Two Atrocious Cases
of Boycotting. A Curious Automatic-Sprinkler Accident.

Lamp-black Explosions and their Causes 117
MDNTZ'S RAPHAEL. 1 119
AN EDITOR'S TRIP ABROAD. XII 121
THE ILLUSTRATIONS :

Upper Stories of Store, Boston, Mass. Buildings designed by
the late H. H. Richardson 122

AMERICAN ARCHITECTURE FROM A FRENCH STANDPOINT 122
THE DANGER ARISING FROM ELECTRIC-LIGHT WIRES AND THE UN-

DERGROUND SYSTEM 124
SEWAGE DISPOSAL IN BEIU.IN - .... 126
AUTOMATIC SPRINKLERS, RATES AND CONTINGENCIES 127
COMMUNICATIONS :

The Moment of Inertia. Rusty Drawing-Instruments. The
Leading American Architect. The North Easton Town-hall. 127

NOTES AND CLIPPINGS 128
TRADE SURVEYS. . 128

NATURALLY
the series of earthquakes which last week

laid waste Charleston, S. C., and other places, has caused

architects to reflect on how desirable it might be to con-

sider seismic disturbances in completing work now in hand or

in designing new work. As no country has yet discovered a

style of building which is proof against earthquake shocks of

every intensity, and as our social habits and our climate obvi-

ously prevent our following the methods most successfully

employed in earthquake countries, it does not seem to us that

architects need to reckon with a special factor-of-safety for

earthquakes, at least not until experience has shown that sub-

terranean disturbances are likely to find frequent relief by
volcanic upheavals in this part of the globe. Except in the

case of the tallest of modern buildings, any well-built structure

that we are now in the habit of putting up would be likely
to resist a shock as successfully as any building, equally adapt-
ed to every-day use and specially built, not with the idea of

being absolutely earthquake-proof, but as affording a reasona-

ble security for danger at a time of earth tremor. It seems to

us that the matter is one to be regarded rather from the fatalist's

point of view, who may be supposed to argue thus: " Earth-

quakes are al ways possible. It is hardly possible to build an earth-

quake-proof structure. I shall be just as dead if a one-story

building falls on me as if I received my quietus from the fall

of a ten-story one. I cannot have all the modern conven-

iences in a one-story building, and I cannot derive the income

from it I can from a ten-story building. If I do not build a

high building my neighbors will, and I might as well be killed

by my own bricks-and-mortar as by theirs." Ordinary sub-

stantiality of building is all that, in most cases, the majority of

architects and property-owners will think it necessary to under-

take, and we think that the chances of such structures would have

of resisting an earthquake-shock would be about as great as

those of buildings specially designed and built to be earthquake-

proof. Nevertheless, we believe that the disaster will certainly

have an effect in curtailing the exorbitant height of future city

buildings, and we are not such pessimists as not to feel hope
that there will be on account of it a marked tendency to im-

prove the construction of the average buildings everywhere.

HE most useful of the grosser building tools is unquestion-

ably the crane, and the best of the American cranes are

good enough for all ordinary kinds of work ; but there are

cases where the matter of time is an all-important factor, and

any crane which economizes time in its evolutions should be in-

troduced to the attention of all builders. Le Genie Civil gives

an interesting account of quick-working cranes built on the

system Borde, and particulars of the latest improvement on the

original type as employed by M. Georges Averly, of Lyons, in

building a viaduct at Dombief, which is well worth describing.
In place of the usual mast, boom and guys familiar to all of us,
M. Averly uses a framework very like the scaffolding of a pile-

driver, and sixty-eight feet high. Pivoted at the top of this

framework, and at the middle of its own length, extends, on
either side, the arms of a bow-string lattice girder, seventy-four
feet long, carefully balanced and moving like the walking-beam
of a steamboat. The stationary engine on the platform below
has two sets of hoisting-drums, from one of which runs the

hoisting-rope, which passes over a fixed sheave at the head of

the framework, and then along to a pulley at the end of, say,
the right-hand arm of the tilting girder. The other drum winds

up what we will call the halyard. This rope passes from the

drum over a fixed sheave, which is fastened to the lower part
of the frame, and is thence carried out to another fixed block

at the end of the left-hand arm, and is then brought back and
made fast to the frame at a point distant from the top of the

frame somewhat less than the length of one arm of the girder.
It is plain that when the engine winds-up the halyard the left-

hand arm is depressed, and the right-hand arm is elevated, so

that a load suspended from that arm is, without further ado,
raised from the ground a distance equal to the height of the end
of the right-hand arm above the axis of revolution. But, mean-

while, the hoisting-drum has been winding, in the hoisting-rope,
and the result is, that when the right-hand end of the lever has

reached its highest altitude, the load has practically reached the

same point. That is, that while the end of the lever has risen

through a distance of about thirty-five feet the load has in the

same time risen through a distance of about one hundred and
three feet. The enormous economy in time effected is appar-
ent at a glance. The platform on which the whole apparatus
is built revolves at need under the impulse of the engine, and
as the whole thing stands on a track laid parallel to the face of

the work, and over which it is moved also by the same engine,
it is plain that the apparatus can reach every part of the work
and accomplish all necessary evolutions. As to economy of

money, a comparison, made in 1858, of the work of a much less

perfect apparatus with the usual method of building, showed
that an actual saving of eighty per cent had been effected.

XI7IIE difficulty between the New York master-plumbers and

J[ their journeymen is seemingly a more needless one than

usual, and the question whether the business really belongs
to the men or to the masters is certainly no less prominent
than it has been in recent labor troubles. The masters have
resolved that apprentices must be at least sixteen years of age ;

must read and write English, and understand the four cardinal

rules of arithmetic ;
must serve five years, and must be under

the sole control of the masters. The journeymen insist that a

master may take only one apprentice for every four journey-
men he employs ; that the selection of apprentices be subject
to the journeymen's association

;
that for the first three-and-a-

half years of their apprenticeship they serve under the jour-

neymen, and finally that all hands under twenty-four years of

age shall be paid at least two-dollars-and-a-half per day. The

only excuse we can see for the position taken by the journey-
men is that they may fear that the masters may fill their shops
with indentured apprentices, and so deprive the journeymen of

their chance to earn a living ; but as they must know that any
plumber who did this would speedily lose his custom, we can-

not look on the matter in any other light than as one more at-

tempt to prove that so long as a given man does his own work
and hires no man to do it for him, he is a holder of property and

property rights, but that just so soon as he hires a laborer, his

property and property rights pass to the man he hires, and he

no longer has a voice in the direction of his own affairs.

IIE courts are evidently to play an important part in these

labor troubles, and if cases can only be brought in such form
that a ruling can be arrived at, labor-reformers and their

victims may learn with speed that the law can make short work
with the sophistries of union leaders and club orators. Every
one felt a doubt whether boycotting could be suppressed by

law, and the labor-employing classes felt relief when one court

after another found that boycotting cases could be punished as

conspiracies. It is now to be discovered whether the law can
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punish lock-outs as it can boycotts, for it is said that the locked-

out clothing-cutters in New York have resolved to appeal for

relief to the courts. The question of the legality of lock-outs

is a much more complicated and more interesting one than the

other, and we believe that a single ruling one way or the other

would not be conclusive: each case would have to be tried on

its merits without much reference to leading cases. With a

single firm which for one motive or another saw fit to lock out

its employes, we do not believe the law would ever meddle ;

but in cases where a number of firms have allied themselves

for the sake of protecting their interests, it will be a matter of

evidence whether the charge of conspiracy against labor could

be sustained. If it can be shown that the interest of each

member of the coalition would suffer in the same degree if the

lock-out were not declared, the court would probably hold that

no wrong had been done ; but if it could be shown that only

one member would suffer and that the other members joined

in the lock-out only under the constraint of the conditions of

alliance, then we do not see how a court holding that boycot-

ting was illegal could do less than hold that this special lock-

out was a conspiracy against the well being of the employes
thrown out of work, and as such illegal.

WE
are not at all opposed to the organization of labor

unless there is too much of it, and unless the organiza-

tions effected for one purpose find it possible, and there-

fore are tempted to enter on coercive measures for the sake of

unfair and unlawful aggrandisement of members or classes.

We believe that until labor-unions have discovered that beyond
certain limits the great unorganized public will not allow them

to extend their control of every-day and common-place
affairs there will be many conflicts with the law, which,

though the final result cannot be doubtful, cannot but

bring ruin on many men and many towns. It is a more insidi-

ous enemy of Republican or Democratic ideas than the move-

ments of the professed anarchists, because every fair-minded

person concedes to any class of men the right to cooperate for

mutual protection and improvement. But every day brings

fresh instances of the pernicious effects of the mania for organ-

ization, aiid shows how fast the unorganized public is finding

itself reduced to an abject condition of subservience to un-

known and unknowable laws, rules, and regulations enacted by
small bodies of men who seek to enforce compliance with them

whenever necessary by declaring a boycott. A particularly

atrocious case of this kind has just been brought to trial in

Cincinnati, on a claim for civil damages in $5,000, by a father

who, his child having died of scarlet fever, being himself

with his wife confined by illness to the room in which the child

lay dead, sent a message to an undertaker to come and take

charge of the burial. As no attention was paid to his mes-

sage he sent to another undertaker, and then to a third, receiv-

ing no attention or explanation from any one. At length he

discovered there was in the city an undertaker's union which

bad adopted a rule that no member should serve an individual

who was in debt to any of the members, and that there was one

undertaker who pretended to have a claim against him for eigh-

teen dollars. As more than twenty-four hours had elapsed, and,

as may be supposed in view of the nature of the disease anc

the weather, the case was urgent, the unfortunate victim

though denying the validity of the claim, was obliged to pay

it, and then brought suit against the union. We devoutly

trust he may win. Another case of boycotting, which seems

to show more than ever that only cowards engage in it, and

only when the victim is supposed to be helpless, is that of a

Maryland woman who, when her husband died, found that her

only resource lay in certain undeveloped beds of limestone

She at once erected lime-kilns, and was so successful in her

operations that she developed a large business, and by so doing

excited the envy of all the lime-makers in the vicinity, win

thereupon combined against her and employed every legal aw

illegal device to bring about her ruin. At length, last week

they addressed a letter to their customers at Baltimore stating

that if any one bought lime of Mrs. Schaeffer they could no

obtain lime from the members of the combination. Fortu

nately their Baltimore correspondents were men, not truckling

knaves, and they at once wrote to Mrs. Schaeffer that the;

would take the entire product of her kilns. If the boycot

could be faced in this manly fashion whenever it is attempted

this most un-American exotic could not long survive.

"N another part of this issue are given certain facts regarding
the use of the automatic sprinkler in mills and other build-

ings. The system is one of the most important agencies in

aving wealth to the world that has been discovered in recent

ears but it has its imperfections and it occasionally happens
hat a building though thoroughly equipped with sprinklers

will burn, as did the Glen Woollen Mill at Hampden, Mass., a

week or two ago. On the same night, in another Massachu-

etts town, Pittsfield, occurred a very unusual kind of accident

which resulted from the presence of the automatic sprinklers.

Svery one now knows that the essence of the system is a fusi-

ile metal which holds the valve of each sprinkler firmly to its

eat until the general temperature of the room or of the part
near a sprinkler has been raised to such a degree that the

older is melted and the water-spray comes into operation. The

legree of heat required to fuse the metal depends on the com-

msition employed. At Pittsfield a peculiarly sensitive alloy

was used, and it appears that the heat accumulated in an upper
room during one of our recent hot Sundays was sufficient to

melt it and allow one or more sprinklers to come into play and

lave things all their own way until Monday morning, when it

was found that a water-damage of more than two thousand

dollars had been inflicted on the contents of the building.

3OME
time ago, the manufacturers of lamp-black in the

Black Forest, like other manufacturers of lamp-black

everywhere, were troubled by frequent explosions, which

occasionally proved fatal. No cause for them appeared, and

an expert, Herr Engler, was commissioned to make a careful

investigation of the matter. At that time it was thought by

many that a cloud of any combustible particles, suspended in

the air, could be made to explode. Air charged with flour in

ilour-mills, or with coal-dust in mines, often explodes with ter-

rible effect, and there seemed to be reason to suppose that the

fine dust of lamp-black, which is usually so disposed to chemi-

:al combination as to catch fire immediately on being touched

with nitric acid, and often takes fire spontaneously from con-

tact with the air, might behave like flour under similar circum-

stances. The apparatus employed in the investigation was

very simple, consisting mainly of a long box, furnished with a

gas-jet at one end and a tunnel at the other, with a wheel to

distribute the dust into a cloud, filling the box. Many trials

were made with the lamp-black, both crude and refined, so as

to take away from the dust its tendency to adhere into flakes,

but in no case was any explosion obtained, nor could the dust

be even burned, except so far as the particles came actually

into the influence of the flame. With flour, on the other hand,
a tolerably lively deflagration was always produced, and with

naphthaline or rosin-dust a sure explosion followed. Powdered

sulphur burned quickly throughout the box, but neither char-

coal-dust nor lamp-black suffered any change. Reflecting that

the air in lamp-black furnaces is warm, Herr Engler repeated
his experiments, both with this and with charcoal-dust, mingling
them with air heated to a temperature of five hundred degrees

Fahrenheit, but the result was precisely the same. The dust

of soft coal is known to be very explosive, and Herr Engler
concluded, as others have done, that unless the dust in the air

is of such character as to give, by heating, combustible gases,
it will not form with air an explosive mixture. Soft coal,

when heated, gives off hydrocarbon gases, and flour produces
similar ones, joined to others, and both these, when mixed in

dust with air, explodes, while charcoal and soot, which produce
no gas by heating, will not propagate flame when in that con-

dition. Another series of experiments was then made, to see

whether, if inflammable gas were supplied to the air from some
other source, the charcoal and lamp-black dust would explode.
The apparatus was connected with the city-service gas-pipes,
and different proportions of ordinary carburetted hydrogen
were admitted to mix with the air in the box. If eight per
cent or more of gas were allowed previously to mix with the

air, and dust of charcoal or lamp-black were then scattered

through it, an explosion took place on applying a flame. If

from three and one-half to eight per cent of gas were present,

there was no explosion, but the box was filled with flame. If

only two and four-tenths per cent o.f gas were present, there

was no burning of the dust. As lamp-black furnaces very
often contain hydro-carbon vapors, from the imperfect burning
of the oil or other material used to make the lamp-black, the

explosion of the dust in them, in presence of this gas, was

easily explained, and the method of avoiding such explosions,

by improving the combustion indicated.
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MORE
than

once in

these col-

umns I have

exploited the

researches and
verdicts of the

distingu i shed
author of the

"Life of Ra-

phael
"

distin-

guished even

among French
writers on art.

Whose touch
so delicate, so

up i r i fuel, so

thoroughly ar-

tistic as theirs

unless it be
their conge-
ners, the Ital-

ians? They
enliven the

dullest themes;

they help the

layman through
the mazes of

aesthetic lore,

and over the

arid stretches

of aesthetic po-
lemics, as only
Frenchmen
oan. Compar-
a vel

.
vourown

efforts seem
ponderous, ver-

bose. and dry as dust. Our arguments fall like the blows of a sledgfj-
hammer, while theirs penetrate like a rapier-thrust. One is inclined
to smile ever and anon at their ingenuity, that suggests some fanciful

hypothesis more brilliant than discriminating though this is a
fault common, perhaps, to the profession in all lands; yeteven were
it peculiar to the Latin races, it is the more graciously condoned, as
it is charmingly committed. Taking into consideration the now
bulky mass of tUphaelesque literature, one would suppose that the
last word had been uttered concerning the divine painter of Urbino;
but the work before us confutes any such supposition. Fresh discov-
eries, new methods, broader sympathies have added and will doubt-
less continue to add a great many last words. Everything that
throws additional light on the life, work and character of a genius so
exalted, will always be eagerly scanned and religiously recorded.
Apart from the mure gratification of our literary or aesthetic curiosity,
nothing can be more edifying than the spectacle of a consummate
artist's evolution, especially at the present moment, when, emanci-
pated from the dogmas of a hieratic or academic past, we are ready
to profit by whatever promises the most beneficial results. The mod-
ern reproductive processes would in themselves justify another

"
Life

of Raphael," even were the text to remain unmodified. What per-
plexity, obscurity, and los of precious moments does not an oppor-
tune illustration save? How much more facile and pleasurable is the
digestion of M. Miintz's richly illustrated pages than the pictureless
volumes of Passavant. We may quarrel with some of the reproduc-
tions, especially those from engravings and copies of the finished
pictures, as being inadequate to a true representation of expression ;

but even these are perfectly satisfactory as to composition, and
enable us easily to follow the printed description; while it is need-
less to say that the fac-simile reproductions of Raphael's studies and
sketches are almost equal, for the purposes of investigation, to the
originals themselves.
The opening pages of M. Miintz's book are devoted to a pictur-

esque description of Urbino and its environs, as well as to a spirited
estimate of the chivalric comlottiere, Frederic of Montefeltro, pro-
tector of the arts and letters, and father of his people. Their " Din
ti mantenga, Signore!" [God preserve thee, Signor] was as o-enuine
as it was spontaneous. His taste was both personal and catholic,
for exclusiveness was not a characteristic of this golden age of the
Renaissance. His eclecticism even prompted him to send for the
Flemish painter, Justus of Ghent, and to the chefs-d'oeuvre of con-
temporary art were added the priceless works of antiquity. Fred-
eric died in 1482, the year before the birth of Raphael, and was suc-
ceeded by his son, Guidobaldo, who, from his earliest youth, evinced
a marvellous disposition for study a disposition that his subsequent
patronage of art and literature did not belie. Like his father, he
was brave and cultivated. Moreover, his gracious consort, the beau-
tiful Elizabeth Gonzaga, ably seconded him in all his enterprises.
In such an environment, so propitious for the development of the

1 Raphael, so. vie, inn (euvre, el ion temps," par Eugene Miintz, Paria. Librari*
Haebette & Cie., 1886.

most generous sentiments, the mist brilliant qualities, Raphael was
born.

"
Assuredly," continues M. Miintz,

" had the painter of the Stanze
and Loggia been a Florentine, he would have participated earlier in
a more intense artistic movement; he would have acquired more
rapidly a full knowledge of the secrets of his profession, as well as
a more intimate acquaintance with classical antiquity, that fruitful
source of progress. But it seems to us, taking all things into consid-
eration, that he had but little to regret, as far as intellectual develop-ment was concerned, in being born at Urbino. It was important, in

fact, that he should be able to commune with himself during his
childhood in a calmer sphere, and to enjoy the beauties of nature
while familiarizing himself with the rudiments of drawing. Urbino

and that was the essential thing offered him very fair examples,
thoroughly imbued with the spirit of the Renaissance. Subsequently
it would be easy to fecundate these germs, and, in due time, to im-
part to his genius a bolder flight."

It is of interest to note that Raphael's paternal grandfather and
great-grandfather, as well as his maternal grandfather, were trades-
men, or rather modest shop-keepers. The second kept a "

variety
store "in the environs, till he was driven into town by the savage
Sigismund Malatesta, tyrant of Rimini. Raphael's mother, Magla
Ciarla, brought to the menage a dowry of one hundred and fifty
florins (almost a thousand dollars), a very respectable sum, when it

is considered that Lorenzo the Magnificent gave his daughters but
two thousand florins. Raphael's father, Giovanni Santi, was a typi-
cal provincial master of the fifteenth century.

" He is not yet the

emancipated artist, by force of talent the equal of the warrior, the

diplomatist, the prelate or the litterateur, but the modest and frugal
bourgeois, ready to accept every commission, provided it be well

recompensed, full of consideration for his relatives or neighbors
belonging to other corporations the draper, the tailor, the druggist.To judge him only by his daily occupations, one would be tempted to
take him for an artisan rather than an artist. In fact he is seen by
turns painting a banner for a procession, illuminating an escutcheon,
gilding a wooden candelabrum; it may be that he has occasionally
colored doors or windows. But be not deceived; this workman,
apparently so humble, has travelled; he has studied the works of the
most celebrated masters, he is thoroughly conversant with the secrets
of his craft, he neglects nothing to acquaint himself with the latest
methods. It would be an error to believe that his horizon is limited
to painting; he has observed and read. He is familiar with the
names of the humanists, Francesco Filelfo, Campano, Porcellio,
Cristoforo Landino. More than that, he can handle the pen, and the
composition of a poem has no terrors for him. The '

Chronique
rime'e d' Urliin,' which Giovanni Santi composed in honor of the

dynasty of the Montefeltro, still exists to prove, we do not say with
how much talent, but at least with how much facility the artist could
express himself in verse."

When his father died, Raphael (born March 28, 1483) was but
twelve years old. The methods of instruction obtaining at this

epoch were not identical with those of the preceding century as de-
scribed by Cennini, though not dissimilar. Life was now faster,
more intense, less contemplative; though doubtless mcdiaevalism lin-

gered in Urbino and the provinces long after it was extinct at Flor-
ence and in the great cities. Miny of the artists of this period were
extremely precocious. Mantegna, for instance, was only seventeen
when he painted the "Virgin of S. Sophia of Padua." Michael Angelo,
born in 1475, entered the atelier of Ghirlandajo in 1488, and sculp-
tured, in 1489, the famous mask that attracted the attention of Lorenzo
the Magnificent. Fra Bartolommeo, also born in 1475, was admitted
to the atelier of Cosimo Rosselli in 1485. He was only about fif-

teen when he began to work for himself. Perugino commenced his

apprenticeship at the age of nine. Andrea del Sarto was still

younger when he was placed with a (goldsmith, being only seven.

Allowing about four years for apprenticeship, and as many more for

collaboration, strictly speaking, at the age of sixteen an artist could
have terminated his severe but rapid studies. And as I have fre-

quently reminded my readers, there is no system of artistic training
in any wise comparable to that of apprenticeship and collaboration",

precept and practice under the eye of a sympathetic and pater-
nal master. It is fair to assume that Raphael followed the curricu-
lum then in vogue, and that before his father's death he acquired
from him the rudiments, at least, of his profession. But let those
who develop late take heart from Raphael's example ; for, in the
words of M. Miintz,

" his development was slow and laborious, in
direct opposition to Michael Angelo's, whose progress from the very
first was proclaimed miraculous. And we would not have it other-
wise. It gives us pleasure to discover traces of efforts, of hesita-

tions, and why conceal it ? of errors quite human, there, where for
so long a time nothing had been seen except an uninterrupted series
of triumphs savoring of the marvellous."

Taking the tastes of Giovanni Santi into consideration, it is more
than probable that, besides a very careful artistic education, the son
received some solid literary instruction. The Italian artists of the
fifteenth century were less ignorant than is generally supposed.
Compared with the autographs of the mediteval and renaissance
artists

published by Milanesi and Pini (Florence, 1873), that of

Raphael is conspicuous for its correctness and elegance ; it is very
evident that he could manipulate the pen as well as the crayon.
Besides these elementary acquirements, he doubtless learned the
rudiments of Latin. The study of this language, which the Italians
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still cultivate, and which they know almost as well as the vernacu-

lar, was not confined, in the fifteenth century, to a narrow set of pro-
fessional scholars. In Frederic's time the whole court, including
the prince's second wife, Battista Sforza, carried on their memorable
discussions in Latin. Mantegna unconsciously mixed it up with his

Italian. Benedetto da Majano kept a number of Latin books in his

library, and Leonardo da Vinci constantly cited works written in

the same language. Perugino, who was noted for his ignorance,
would have deemed himself dishonored had he not signed and dated
his pictures in Latin, and, wonderful to relate, all his inscriptions are

correct. M. Miintz thinks that it may be assumed till proved to

the contrary that he learned as much of this language as the

majority of his confreres, and that it was not long ere he had read

the Old and New Testament, Dante's " Divine Comedy;
"
perhaps, too,

the " Golden Legend,"and subsequently the "
Morgante Maggiore

"
of

Pulci. Still later he took from Virgil's
"
^Eiieid," the " Metamor-

phoses" of Apuleius, and Poliziano's " Stanze delta Gioslra," the sub-

jects for important compositions.

Deprived, by his father's death, of a guide and protector, Raphael
was compelled to witness some sharp discussions on family interests.

But however bad their influence may have been, he was at least

spared the spectacle of penury. His patrimony certainly was not

sufficient to enable him to play the amateur
;

it was necessary that

he should work to gain a competency. Yet he certainly must have

appreciated the advantages that his situation, modest though it was,

gave him over many of his confreres. It was a great blessing to be

able to pursue his studies in peace without worrying about the

morrow, as would soon be exemplified to him by the conduct of his

future master. Perugino if we may trust Vasari was in such
want that he slept for months on a wooden chest. He braved cold,

hunger, fatigue, and even shame, to become rich. None more than

he sacrificed the dignity of art to the love of gold.
" So true it is

that poverty often abases the noblest talents, if it does not break the

energy and degrade the character."

The old theory that Raphael entered Perugino's atelier in 1495

has, owing to the researches of M. Springer, been abandoned, and
for the best of reasons because Perugino was not in Perugia for

any length of time, from 1493 to 1499. Towards the close of the

latter year he returned home to execute the famous frescoes of the

Sala del Cainbio, and in nil probability Raphael then became his

disciple. It is supposed that Raphael studied in the meantime at

Urbino, under his fellow-townsman, Timoteo Viti, pupil of Francia.

A warm and lifelong friendship was there formed between the two.

In his more splendid days the great painter was not oblivious of his

early companion. The indirect influence of the architecture and

paintings in and about Urbino on the young student must have been

considerable. His drawings from the philosophers by Justus of

Ghent in the library of the Palace are still extant. The beautiful

palace itself, so pure and harmonious in line, the work of Luciano da

Laurana, must certainly have left its trace on his receptive mind.
It is pretty certain, too, that he studied, among others, the paintings by
Melozzo da Forli, Fra Carnevale, Piero della Francesca, Signorelli's

banner, painted in 1494 for the church of Santo Spirito, and finally
the prints of Mantegna and Martin Schoen.

Almost every traveller will recall the inspiring landscape of Peru-

gia. Perched on a lofty summit, its slopes thickly dotted with villas,

vines, and misty olives, it commands a mighty view of fertile plain,
and waves of rugged mountain forms, undulating like the sea. Such

stimulating vistas must have greatly moved the impressionable Raphael,
for do we not constantly find souvenirs of these glorious views in his

earlier works V While on the one hand the aristocracy was ferocious

to a degree, on the other the people were gentle, humble, and warmly
attached to the beliefs of a by-gone age. This was not the land for strong
emotions, but rather for religious meditation. The Umbrian type sug-

gests the madonnas of its school, that charm rather by beauty of ex-

pression than by regularity of feature. Though not without its uni-

versity, and its distinguished men of letters, Perugia had but little to

offer in the way of intellectual resources as compared with the brilliant

court of Urbino. Of such a country and such a people Perugino,

pictorially speaking, was the spokesman. Notwithstanding his long

sojourn at Rome and Florence he always remained profoundly at-

tached to the Umbrian tradition. Though lie introduced new ele-

ments, and carried to a perfection hitherto unknown the science of

color and perspective, he always remained the painter of sweet med-

itation, and divine ecstacy, the painter par excellence of saints and
madonnas. Whether or not he was a sceptic, as Vasari asserts,

whether or not a belief in the immortality of the soul could ever pen-
etrate his train of "

porphyry," it must be averred that no one ever

rendered the pathetic, tender, and almost feminine religious sentiment

more admirably. Such an art tallied exactly with the ideals of his

compatriots, and they wanted no other. As in Byzantine art, cer-

tain types were consecrated, and any deviation would have been un-

acceptable, which, in a measure, accounts for the master's uniformity

though not entirely. Here we have an example of a popular art

that in the main was good. Humble artisans deemed themselves

well recompensed for a life of toil and privations could they but en-

dow their church with a beautiful picture a Perugino, for instance.

To a young and generous nature such examples were very inspiring,
and it was fortunate that Raphael could imbrue himself in the vital

sources of popular sympathy. The works that he produced later in

Rome, amid a burst of applause, are certainly more learned and
beautiful : but are they as touching ?

Perugino was in the hey-day of his career when he was commis-
sioned to decorate the Cambio. It was then that Raphael entered
his atelier. The conditions of apprenticeship and companionship,
or collaboration, towards the close of the fifteenth century, are tol-

erably well known. The contract of apprenticeship generally im-

posed on the parents a considerable expense. But the master on
his part agreed to lodge, nourish, and instruct the pupil, as well as
to replace his worn-out clothes. The conditions of companionship
were naturally more favorable for debutants. Instead of paving the
master (after, perhaps, a year's probation without pay), they were
remunerated by him according to their deserts. It is probable that

Raphael, who was at that time about seventeen years old, sought Pe-

rugino for advice and direction rather than for elementary instruction,
and entered his atelier as a collaborator, or garzone, not as a pupil,
or discepnlo. At all events, the best authorities admit the collabora-
tion of Raphael on the frescos of the Cambio.

According to Vasari, Perugino was quickly fascinated by Raphael's
skill, seriousness, and amiability, and the issue justified his predilec-
tion. On the other hand the pupil requited the master's affection.

Thenceforth the cordiality of their relations never changed. Among
other well-known painters working at this time in Perugia were Fio-
renzo and Pinturicchio, Giannicola Manni, author of the frescoes in
the chapel next to the Sala del Cambio, and Andrea Luigi, surnamed
Ingegno, a celebrated artist in his day, but whose role has not yet
been clearly defined. Perugino hail gathered about him a goodly
number of pupils, on some of whom Raphael cast a potent spell ;

on Domenico Alfani, of Perugia, for example, on Girolamo Genga
and Giovanni di Pietro, surnamed Lo Spagna, who were later enrolled

among his collaborators at Rome.
It is not always an easy matter to catalogue correc'ly the pictures

that issued from Peruiriuo's atelier between the years 1499-1502 (and
the best authorities differ) ; for Raphael assimilated all that he could
of Perugino's style, even his mannerisms. But there is much less

chance of confounding their drawings, for Perugino's "are infinitely
more archaic

" and full of carelessness. Raphael's, on the contrary,
are scrupulously exact an exactness he maintained to the very
last. " When Raphael left his master, in 1502, he had learned all

that the old Umbrian could teach him. Oil and fresco painting
had no secrets for him. Later, certainly, his brush acquired more
freedom and power, but it lost, also, some of its qualities ; the

general tone was less amber-like, less warm and luminous than in his

first attempts, imperfect in so many respects. If from the point of
view of color Perugino exercised on his pupil a most salutary influ-

ence, from the point of view of drawing his action was far less fruitful."

Vasari (who has his likes and his dislikes) says that it was only
with the greatest efforts he rid himself of Perugino's dry and poor
style of drawing, and that "he learned to render the beauty of the
nude and the secrets of foreshortening by studying the cartoon

painted by Michael Angelo for the Sala del Consiglio, at Florence."
After referring to the influence exercised on the young painter

by Pinturicchio and the neighboring works of Signorelli (1441-1523)
as evinced by the famous sketch-book of Venice, M. Miintz discusses
at length the authorship of these drawings. Though a majority of

the savants attribute them to Raphael, there is a strong dissenting
minority, including the ingenious Morelli (who assigns them to Pin-

turicchio). It would be impossible here to recapitulate the pros and
cons; merely let it suffice me to say that M. Miintz makes a very
strong and (as well as one can judge without making personal inves-

tigations) apparently convincing argument in favor of Raphael's
authorship. The young artist was nineteen years old when he began
to work on his own account. Umbria had become to him a second
fatherland. Thanks to the liberality and sympathy of its people
and warmly recommended, doubtless, by the overworked Penigino
he now executed several of those pictures, modest in size, as was
natural for a beginner, that have since been so justly admired, such as

the "Madonna Solly," of Berlin, the "Madonna Staffa Coiieslabile,"
of St. Petersburg, etc. These commissions were necessary to save him
from the isolation, the uncertainties, and the many struggles to which
his master's departure exposed him. The status of an arlist at the
close of the fifteenth century is too interesting and suggestive to he

ignored. Modern investigation has drawn aside the old veil of romance
and discovered Raphael living the life of his master and his con-

freres a life essentially humble and bourgeois. It cannot be too
often reiterated that the Renaissance but tardily sanctioned the

emancipation of architect, painter, and sculptor. Till the com-
mencement of the sixteenth century the most celebrated masters
were constantly confounded with the artisans, or rather artists and
artisans were one and the same. If they were treated with hauteur

by their patrons, if interminable solicitations were necessary to

obtain the smallest payments, it was in a measure due to the fact

that they were unable to elevate their characters to the level of their

talents. Yet it must be borne in mind that their endless complaints
of poverty were in most cases but mere conventional phrases. It

required the powerful genius of Bramante, Leonardo, Michael An-

gelo, and Raphael, as well as the ardent initiative of Julius II and
Leo X to triumph over the old prejudices, and to make this disin-

herited class the peer of other representatives of thought. Shortly
afterwards third-rate artists bedecked themselves with the titles of

professor, chevalier, academician. But at the time of which wo
write in Umbria it was far different. The greatest of painters was

simply
" Master Raphael of Urbino " and he painted c/t/'.fs-'dusiivre.

Some of the stipulations that controlled the painting of a picture
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loaded with gold embroidery, and chanting a hymn, and behind these

was visible a cloud of smoke, surrounding a silver box, three or four

feet square, over which was a silver canopy. As the chorus of priests

advanced, there was a movement in the crowd of spectators, and the

men took off their hats and held them in their hands
;
and when the

silver censers appeared, accompanied by the ringing of little bells,

nearly all those who had room to do so knelt upon the pavement until

the Host had passed.
I could not be contented without running through a cross street to

another point in the route of the procession, to witness again the sol-

emn spectacle, which surpassed in impressiveness anything in the way
of a peaceful political demonstration that I had ever seen. Indeed,

I should hardly have believed it to be simply political if it had not

been followed by the appearance of men selling popular Conservative

newspapers, together with cheap lithograph portraits of the present

Ministry, and of one or two pleasant, well-dressed individuals, who

seemed to take great interest in conversing with the inhabitants of

the small houses along the streets. I bought the Ministers' portraits,

and a copy of the paper, which, so far as I could translate its Flem-

ish, contained sentiments toward the Radicals and Socialists quite as

uncharitable as those which the Socialist banners had expressed

toward the present order of society, notwithstanding the superior

Christianity which it so loudly claimed for its own party. Judging,

however, from the appearance of the persons engaged in the two dem-

onstrations, the Conservatives seemed to have a decided advantage in

point of ability and intelligence. In these days one ought to be at

liberty to criticise the appearance of a priest as a man, apart from his

sacred office, and those who walked in the procession had, almost

without exception, an air of refinement and force of character very

different from that which one often sees in the Catholic clergy. If

the rest of the priests in Belgium are like those of Ghent, there is

nothing surprising in the great influence of the clerical party in the

country, and it is, perhaps, not impossible that its leaders, through

the exercise of the patience and forbearance which the Church in-

culcates, may be the first to attack with success the Socialistic wind-

mill which so many political knights in Europe, some with soft words,

and some with lances in rest, are trying to dissuade from brandishing

its frightful arms.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.']

UPPER STORIES OF STORE, BEDFORD STREET, BOSTON, DESIGNED

FOR F. L. AMES, ESQ., BY H. II. RICHARDSON, ARCHITECT.

[Gelatine print issued only with the Imperial and Gelatine editions.]

BUILDINGS DESIGNED BY THE LATE H. H. RICHARDSON, ARCHI-

TECT.

ILLNESS

cut short the task we had set ourselves of preparing a

memorial issue of the American Architect which should contain

such personal tributes to the late H. H. Richardson as his friends

and fellow-architects desired to pay. When we were once more

ready to go on with the work, we learned that his immediate friends

desired to have prepared a more elaborate memorial biography, and

as there seemed to be a feeling that what we proposed to do might

be in some way prejudicial to the success of the more serious enter-

prise, we willingly abandoned our undertaking and placed at the

disposal of the biographer selected, Mrs. Schuyler Van Rensselaer,

the material already collected. As this could not apply to the

sketches we had had prepared of the most important of Mr. Rich-

ardson's buildings they are published in this issue without comment

or description.

As a matter of record we here append an imperfect list of the most

important of Mr. Richardson's buildings :

Episcopal Church at West Medford, Mass.

Western Railway Office-Building, Springfield, Mass.

Church of the Unity, Springfield, Mass.

Agawam Bank Building, Springfield, Mass.

House for Hon. Wm. Dorsheimer, Buffalo, N. Y.

Insane Asylum, Buffalo, N. Y.

Exhibition Building, Cordova, Argentine Republic.
Brattle Street Church (now First Baptist), Boston, Mass.

High-School Building, Worcester, Mass.

Cheney Block, Hartford, Conn.

Trinity Church, Boston, Mass.

Phoenix Insurance Company's Building, Hartford, Conn.

Hampden County Court-house, Springfield, Mass.

House for Mr. B. W. Crowningshield, Boston, Mass.

North Congregational Church, Springfield, Mass.

House for Mr. W. Watts Sherman, Newport, R. I.

State Capitol, Albany, N. Y.

Winn Library, Woburn, Mass.

American Express Building, Chicago, 111.

The above were executed while Mr. Richardson was in partnershi]
with C. D. Gambrill.

Sever Hall, Harvard College, Cambridge, Mass.

~ity-Hall, Albany, N. Y.
House for Mr. F. L. Higginson, Boston, Mass.

Trinity Church Rectory, Boston, Mass.
Ames' Monument, Sherman, Wyoming Territory.
Store for Mr. F. L. Ames, Bedford Street, Boston, Mass.

Store for Mr. F. L. Ames, Washington Street, Boston, Mass.

Dairy Building, Boston & Albany R. R. Co., Boston, Mass.

Ames' Memorial Library, North Easton, Mass.
Ames' Memorial Town Hall, North Easton, Mass.
Railroad Station, North Easton, Mass.

Gate-Lodge for F. L. Ames, North Easton, Mass.

Station for Boston & Albany R. R. Co., Auburndale, Mass.

Chestnut Hill, Mass.

Palmer, Mass.
South Framingham, Mass.

Wellesley Hills, Mass.

Connecticut River Holyoke, Mass.

Austin Hall, Harvard College, Cambridge, Mass.

House for Mr. Grange Sard, Jr., Albany, N. Y.
Crane Memorial Library, Quincy, Mass.

House for Mr. N. L. Anderson, Washington, D. C.

Billings Library, Burlington, Vt.

House for Hon. John Hay, Washington, D. C.

House for Mr. Henry Adams, Washington, D. C.

Converse Memorial Library, Maiden, Mass.

Newton Baptist Church, Newton, Mass.

The following buildings were under construction at the time of M
Richardson's death :

Allegheny County Court-house and Jail, Pittsburgh, Pa.

Store for Mr. Marshall Field, Chicago, 111.

Armory Building for Estate of J. J. Bagley, Detroit, Mich.

Cincinnati Chamber of Commerce, Cincinnati, O.

House for Mr. Franklin MacVeagh, Chicago, 111.

" " J. J. Glessner, Chicago, 111.

B. H. Warder, Washington, D. C.
" " R. T. Paine, Waltham, Mass.
" Prof. E. W. Gurney, Beverly, Mass.
" Dr. H. J. Bigelow, Oak Hill, Newton, Mass.

Station for B. & A. R. R. Co., Washington Street, Newton, Mass.
" " " Beacon Street, Newton, Mass.
" " " Boylston Street, Newton, Mass.

AMERICAN ARCHITECTURE FROM A FRENCH STANL
POINT.

The Prisoner. From L'Art.

FOR
a long time past I have been desirous of answering your i

vitation by sending you from France some notes which mav 1

of interest to the numerous readers of the American Architec
but many occupations and a protracted tour into Italy have not i

lowed me to put my project into execution at an earlier day. On tl

other hand, when I come to the moment of writing I find mys(
much embarrassed.
Your estimable journal, which I have scanned with a lively int<

est, appears so completely au courant with everything that transpir
on our side of the Atlantic, that I ask myself, what subject is the

proper for me to touch upon V Not only the text of your journ
keeps its readers posted as to all which can be of interest to thei

but also the sketches, which are very adroitly executed I ha

especially remarked those of Messrs. Blackall and Mead, pla
before them, while preserving very perfectly their special physio

nomy, the edifices of our Old Europe. In very truth I can pro
much more by the study of the American Architect than my Ame:
ican confreres can benefit by any notes or reflections which I ghi

have the leisure to address you.
In fact, your journal gives me complete information of all that

done in your country, and I find in the works of all kinds which a

carried on there subjects for observation which it would be diffici

for me to make in our ancient classic soil. Your modern structur
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or fresco in those days seem very odd to us moderns. Generally, the

price was settled in advance, the painter furnishing everything
save gold and ultramarine, an exception that caused endless discus-

sions. Payments were not infrequently made in kind. Sometimes
the contract mentioned a supplementary fee, optional on the pa-
tron's part. Sometimes the artist, even the most celebrated, worked

by the day or month ;
often he was boarded and lodged during the

execution of the work. At other times no price was agreed upon
in advance, but the completed work was appraised by an expert.

Raphael preferred this system. His '

Sibyls" in the Pace, by the

way, were valued by Michael Angelo.
It would be an agreeable and profitable task, were it possible, to

note every off-shoot from Raphael's budding genius ; to observe the

slowly
-
fading reminiscences of Giovanni Santi and Perugino ;

to

vaunt the superiority of the pupil's to the master's "
Sposalizio ;

"
to

signalize the important role played by landscape in his pictures ;
to

watch him, now drawing from his comrades (in default of a female

model), in their scant costumes of the epoch, for an ulterior figure
of virgin or saint, and now from a skeleton

; though quite capable
of creating them from his imagination. As a combined result of

temperament and education he arrived at the expression of feminine

beauty lung before he mastered the masculine qualities. He was appar-

ently born to depict angels and madonnas. It is almost pathetic to wit-

ness his rendering of the famous " Three Graces," or rather his trans-

lation of it into Umbrian vernacular, during his sojourn at Siena,
whither he was invited by Pinturicchio, to make sketches for the

latter's frescoes in the cathedral library but not to work on them.

In 1504 he returned to his native Urbino, and joined the brilliant

throng, so eloquently described by Passavant in his "Life of Raphael,"
that frequented the court of Guidobaldo and Elizabeth.

FREDERIC CKOWNINSHIKLD.
[To be continued.!

AN EDITOR'S TRIP ABROAD. 1 XII.

A SOCIALISTIC DKMONSTRATION AT GHENT.

BELGIUM
is, above all,

the country of polit-

ical freedom. We
pride ourselves on being
able to say anything we
like, in public or in print,
without fear of being
called to account for it

;

but the habit of speaking
and acting with some sort

of moderation and decen-

cy is so ingrained in the

Anglo-Saxon constitution
Medallion on the Palace of the Legion of Honor, Paris, j]^ we rare]y have OCCa-

Clodion, Sc. From La Revue det Artt Decoratift.
sjoll) except when a Herr

Most rises up among us, to try whether we really possess that for-

bearance toward political lunatics and their ravings which the Bel-

gians have so long and so conscientiously maintained. Whatever

may be said of the wisdom of this attitude of universal toleration, it

certainly helps to give flavor to the political contests of the country,
which seem to rival our own in a picturesqueness which commends
them greatly to the tourist in search of distractions.

As we left the hotel this afternoon, on our way to visit the place
where the noble statue of Jacob van Artevelde, to give him his real

name, overlooks the scene of those turmoils which made him and the

fierce citizens whom be ruled perhaps the most conspicuous figures
in the history of their time, we were rather startled at coming upon
a procession of men carrying red flags of all sizes, some surmounted

by liberty-caps and others not, alternating with boards painted with

inscriptions breathing sentiments quite unfavorable to property and

privilege,
and demanding, peremptorily, that the working-man should

have his rights restored to him. Having just seen Amsterdam almost

in a state of siege, after the bloody Socialist riot of the 26th of July,
which occurred on the day before our arrival there, we were quite

ready to share the apprehensions of the native spectators of this new

demonstration, who had prepared their minds for the worst. How-
ever, the appearance of the participants in the procession was so ami-

able that we concluded that their anarchist animosities had not yet
been excited, and that it would be safe to stay and watch them. The
advance guard consisted of a platoon of small girls, probably volun-

teers, who danced and squealed like a chorus of infant bacchanalians,
but the rest of the train consisted entirely of men, some in blouses,

but more generally dressed in a decent Sunday costume, which con-

trasted rather curiously with their blood-red banners. After the first

body, which contained a large number of men, and was probably a

political club, came a number of regularly-organized working-men's so-

cieties, many, if not most of them, being for charitable purposes.
These, like the rest, had been furnished with red flags and Phrygian
caps ;

but their society names, which they carried on small banners,
contradicted sufficiently the revolutionary emblems which floated be-

side them to take away much of their terror. The burden of the

greater part of the placards carried in the procession was a demand
for universal suffrage, the "remedy for the sufferings of working-
men," as one of them called it, but, particularly toward the head of

the line, there were the Flemish equivalents for some of the stock

1 Continued from page 111, No. 568.

Socialistic formulas about the working-man's claim to all property, on
the ground that he and steam had made it, and so on, with calls for

;he immediate abolition of privilege and class distinction.

On the whole, it was not a very formidable affair, and the sober,
tionest faces of most of the working-men who composed the train took
the terror quite out of their sanguinary emblems, so that we were not
at all surprised to read in the papers the next morning that, although
the troops were kept under arms all day, in readiness for immediate

service, they were not called upon to shoot, or even to frighten any-

body.
Not caring to be too near any possible disturbance, as soon as the

red-flag procession had got well out of hearing in one direction, we
took the other, and, after passing, as in duty bound, through the

ancient region around the Marche du Vendredi, we turned easterly,
and soon arrived at a place where an anti-Socialistic demonstration,

quite as interesting as the one we had just seen, and a good deal more

picturesque, was going on. The people of Belgium are, as a rule,

very religiously inclined, and where, as in this instance, the priests
consider it necessary to make a political exhibition, they have the
means and influence for doing so very effectively. It is not wonder-
ful that priests, with revolutions and communes in their minds, should
look upon the political movement of working-men, especially when
made under the shadow of red flags, as attacks upon the church, and

they naturally give their counter-demonstration a strongly religious
character. As we came toward the open spaces beyond the theatre,
we saw certain streets decorated with numberless flags, and, guess-

ing that this indicated a procession, we walked through a portion of

the route, finding the houses everywhere nearly covered with flags,
colored draperies, branches of evergreen, and paper flowers, while
hundreds of banners hung across the streets. Most of the flags
showed the red and yellow and black stripes of Belgium ; but there
were a good many in two stripes, of white and yellow only, while the
banners had usually some sacred picture or symbol upon them, and
in the first-story windows of nearly every house, and often in those of

the other stories, also, were pictures or statuettes of some kind, with
candles in front of them, ready to light. The two most richly-deco-
rated streets, which were rather narrow, and seemed in perspective
a mass of bright color, led to an open place, where a portable altar,

consisting of a table with a sort of triptych reredos, so arranged as to

fold up into a box, instead of quite flat, had been set up on a tempo-
rary platform, covered with carpet. The structure was richly carved
and gilded, and the reredos, as it stood open, showed very effective

paintings above the bouquets of natural flowers and the rows of can-
dles which decorated the altar. This, as we learned from the con-
versation of the people about us, was for the ceremony of blessing the

procession, which was expected to arrive before long. Not knowing
how many minutes or hours they might have to wait in the crowd,
the ladies concluded not to stay, and after conducting them to the ho-

tel, I hurried back, just in time to find all the candles in the windows

lighted, and the procession passing. Unlike the Socialist cortege, in

which the vanguard of ragged girls was the only feminine element,
that of the clerical-administration party was largely composed of

women and girls, whose effective dress and sober demeanor added
much to the impressiveness of the scene. The first body, composed
mostly of policemen and young priests, who seemed to have the man-

agement of the affair, was followed by a band, and this by companies
of children, probably from the church schools, dressed in different

uniforms, and carrying banners. The smaller ones came first the

boys with faces newly washed and hair neatly brushed, and the girls
with white dresses, and veils and wreaths on their heads and then
came the older ones, who wore similar costumes, but, in addition to

their banners, many of which were beautifully embroidered in colors

and gold, carried colored statues, in wood or composition, nearly life-

size, usually representing what seemed to be some incident in the life

of the saint whose intercession was invoked by the inscription on the

banner which followed immediately after. As the procession ad-

vanced, the people in the streets strewed before it showers of bits of

gilt and colored paper, and green rushes, which covered the pave-
ment like a carpet, and 'gave the movement of the participants, and
of the crowd of spectators, a noiselessness which was of itself a rather

striking feature of the scene, and added materially to the solemnity
which the managers evidently wished to give it, and which they in-

creased by the skilful manner in which the order of the train was

arranged. After the school-children, with their veils and wreaths,
had passed by, came a troop of three or four hundred young women,
dressed in black, with long veils, and carrying the instruments of the

Passion, and after them several more religious societies of women,
all dressed in black, with veils of white, or black, or purple, as the

case might be, and carrying sacred images or emblems, with banners
of increasing splendor. Then came corresponding societies of men,
some, apparently, being bodies of seminary or college students, in uni-

form, while others were composed of laymen, without uniform, but

carrying very rich banners, with crosses and other emblems, appar-

ently of silver. Following these was a company of priests, carrying
a banner, one or two figures of a saint whose name I could not see,

and what seemed to be a huge silver reliquary, with small glazed open-

ings in the sides, and something set up against the glass. Then came

thirty or forty elderly and handsome men, in lay costumes, all carry-

ing lighted lamps, apparently of silver, attached to poles, the upper
portion of which was also covered with silver. The lamps were of

various forms, but the workmanship of all was extremely rich. Next
came another body of priests, in magnificent robes, carrying banners
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do not, I confess, give me complete satisfaction. I see in them
the old European styles employed a little confusedly and often in a

fashion which does not seem to me justifiable. As to the Classic orders

which are derived from antiquity, they do not appear to be sufficiently

understood as form nor studied as details. The exterior forms ought
not to be merely an adornment, they ought to represent a function.

There are aesthetic laws which are and will be of all times and of

all countries, and to neglect them is to deprive one's self of the most
essential elements of beauty. Besides, in order to appreciate with

surety the value of a monument it is not sufficient to examine the

fa9ades, it is necessary to discover if they are the interpretation of

the plan, if they are in harmony with the character of the edifice.

Now at a distance it is very difficult to judge of all these things.

Nevertheless, at the risk of finding myself mistaken, 1 think I may
be allowed to say that the monumental character, such as we French

architects understand it, that is to say, the harmony of forms with

the raison d'etre of the building is not the dominant preoccupation
of American architects. I conceive that they especially seek varied

aspects, even when these aspects are little in accord with the real

function. From this, it is true, often results the unexpected, which,
to be sure, has its own charm. Moreover, little troubled by tradi-

tion or the teachings of the schools your architects have some-

times an audacity which is astonishing, but which also may lay the

groundwork of a more modern style by presenting new solutions for

new problems. It is the right, perhaps, of a young nation like yours
to cast in the old archaic moulds the elements of an architectural

Renovation.
It may be that for the moment you are in the midst of a period of

study, of experiment and attempts of which your monumental art

gives witness. But your artistic enfranchisement will come perhaps
from another side

;
for without delaying longer over these risky sup-

positions I prefer to tell you at once that if half the American build-

ings which aim at the monumental make me shiver, on the other

hand, 1 am wholly seduced by your buildings of a domestic and pri-
vate character. These constructions recommend themselves by a

fancifulness, a picturesqueness which is truly charming. Here I find

an art truly individual which does not find its equivalent with us.

I recognize, nevertheless, that it proceeds in great measure from
what is done to-day in England, in that new style, so much in fashion,

called Queen Anne, without much reason I believe, and also from

those rural constructions where a free employment of wood is per-

mitted, which are inspired by the half-timber houses of the fifteenth,

sixteenth and seventeenth centuries in England. But if in this you
follow the English fashion, it is for the sake of appropriating for

yourselves and making out of it something quite personal which has

for us Europeans a very special flavor.

I do not disguise then my quick appreciation of the residences,

houses, cottages, lodges, etc., which with you represent the habita-

tion. One detects in them comfortable interiors, the family-life well

protected and concealed : consequently there arises from these peace-
ful habitations, of a guise at once modest and coquettish, a perfume
of the poetry of home-life which takes possession of one at once.

After this declaration of my sympathy, let my American confreres
allow me to express some criticisms which are the result of a more
sober examination. If the first impression is excellent, the second

one tends to diminish it. One feels disposed little by little to discuss

that which at the outset constituted the charm of this first sensation.

One is seduced by these simple habitations, sheltered by vast roofs,

of which the very eccentric plan seems to indicate from the outside

rooms disposed so as to suit the habits of the family, and not for the

sake of satisfying those vain rules of symmetry which are foreign to

the needs of daily life. The absence, often affected, of every kind

of consecrated architectural form and consequently the simple accen-

tuation of the materials as decorative elements, rest the eye weary
of false and pretentious decoration. In a word, it is the very sim-

plicity of form, a certain naivete in the construction and the pictur-

esque aspect of the whole which constitutes the charm of these hab-

itations. But from the affectation of thep qualities, from a natural

tendency to develop without limit the consequences of a good princi-

ple there result exaggerations which cannot be praised. Sometimes

your country houses appear to be no more than lumbering peasants'
houses buried under enormous roofs. The low ground floors seem

plunged into the shade of porticos, verandas and projections of every
kind which envelop the construction. The stories above necessarily
find themselves inconveniently housed in the roofs which they pene-
trate in the form of dormers of every style and dimension. Besides,
there is no relative proportion between the different parts of the
whole : there is no common measure between these motives placed
side by side and not bound together by a common origin. Inside, the

irregularity of the arrangement seems to be more sought than abso-

lutely necessary. The rooms interpenetrate one another : they jut
out at every opportunity, making angles more bizarre than agreea-
ble. All this without their seeming to be justified by real needs.

The construction itself is exaggerated. The most rudimentary out-

lines are sought out, there are rustic walls with excessive rustication.

The method of building no longer seems the logical and harmonious

disposition of materials. In short, all art seems to be laid aside. It

is no longer architecture. It is only construction more or less ably

disposed to catch the eye by unexpected combinations, and not to

charm by a fixed and continuous style.

Here is, it seems to me, a danger. We ought surely to admire the

picturesque, but not always at the expense of the most elementary

logic. Picturesqueness surely ought not to lead to the neglect of the
essential laws of general harmony. People will be wearied as

quickly of these exaggerations of the moment, as with a fashion with-
out reason. Then the rectangular and cold constructions will have
their revenge on the charming habitations which please us so much
to-day.

In a style which is at once free and measured, I enjoy much the
works of Mr. Hunt in the houses of Mr. Marquand and Mr. Van-
derbilt. This elegant and distinguished architecture recalls to mind,
it is true, certain fine specimens of our French Renaissance. Never-
theless, Mr. Hunt seems to have admirably accommodated them to
the exigencies of life in your country.
But I am forgetting myself. I ought to tell you something of our-

selves and of our works
; and here I have allowed myself to enter

on a criticism of architecture which the American Architect has

placed under my eyes. My excuse must be found in the interest
which I found in it

;
and I hope that American architects will pardon

these criticisms, necessarily slightly formulated but well intentioned.
I will close by telling you something of our annual Salon, which

closed on the thirtieth of last June
;
not that we must search there

for a complete presentation of the efforts and tendencies of our con-

temporary architects. The exhibition of architecture is not like its

neighbors, the exhibitions of painting and sculpture. There, doubt-
less, we find works from the greater number of our best painters
and sculptors: few absent themselves. So, beside the great decora-
tive works executed in our buildings, we see in the exhibitions of

painting and sculpture the faithful expression of the artistic preoc-
cupations of the moment. But it is not so with the exhibition of ar-
chitecture. The architects who are the busiest, the most pushing,
have little leisure to take part. They would with dilliculty find the
time to send thither, as is the usage to-day, numberless superficial
metres of drawings to represent some of their executed works or
some in course of execution. Besides, these drawings would neces-

sarily be in great measure the work of numerous assistants. More-
over, the geometrical representations in use with us express very im-

perfectly the perspective effect and the ensemble of buildings which
each one can appreciate at his leisure in execution. It is therefore
on the public street that we make the greater part of our annual ex-
hibition of architecture.

If 1 add that many other architects who have a great reputation
acquired by real merit are not willing to risk it by sending drawings

long and dillicult to make, and which demand to-day physical facul-
ties and a skill with the pencil and brush which do not belon^ to

every age, you will understand why our exhibition of architecture is

limited almost exclusively to the following works: First, studies after
the antique by our pensioners at Rome.

Second, drawings of our French monuments of the Middle
Ages, of the Renaissance and of the succeeding epochs. Some of
these drawings are destined for the collection of our historical monu-
ments of which they prepare or propose the restoration. Others are
the gratuitous work of certain young artists who aspire to take a
place in the ranks of the valiant phalanx of architects who, under thr
direction of Government, have for their life-mission the saving of our
old French monuments from oblivion and ruin.

Third, certain projets which have won prizes in the public compe-
titions, and certain others which have won for their authors the
diploma of architect, which is now granted by the Ecole ties Beaux-
Arts to those of its students who have regularly followed its courses
and fulfilled its requirements.

Fourth, finally, executed works or works in course of construction
and a series of drawings of classes too numerous to mention.
The work of our pensioners at Rome have been

specially repre-
sented this year by an important restoration of the Temple of Ceres
at Eleusis, by M. Blavette. Relying on certain well-conducted exca-
vations and on some lines of Strabo, in default of any description by
Pausanias, who seems not to have dared to penetrate the mysteries
of the temple of the great goddess, M. Blavetle has reconstructed
this venerated sanctuary with an ingenuity which does not Jat-k an
air of probability. At any rate, with great success as a designer
who does full justice to the work of Ictinus.

By the side of M. Blavette, M. Paulin exhibited an interior view
of the restoration of the Baths of Caracalla. This is only a water-
color, but so knowing in composition is it and so marvellous in exe-
cution that this envoi has been one of the most appreciated exhibits
Not undertaking to give you a detailed description of these exhib-

its, the enumeration of which, in default of drawings to aid the de-
scription, could only be dry, I will confine myself to indicating onlv
the most remarkable of the works. Among the studies of the" Mid-
dle Ages and the Renaissance I will name the church at Gallar-
don, by Mr. Petit Grand, a church commendable for its choir and
apse. Then by the same architect a restoration of the buildin^
known as the Machicoulis at Puy-en-Velay, a remarkable specimen
of our military architecture of the twelfth century. M. Calinaud
has sent drawings of the church at Marmans. M. Degeorges shows
two able perspective views of the church at Vezelay, a nave of the
end of the eleventh century, and a narthex of the twelfth centurv

All American artists ought to know, at least from photooraphs
the Hotel Bourgtheroulde at Rouen, that ravishing specimenof the
architecture of the fifteenth and commencement of the sixteenth cen-
tury. MM. Lafou and Marcel have presented restorations of a most
irreproachable vitality and absolute perfection of drawing The
patient, and conscientious work of these young artists has been one
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of the successes of the exhibition. Among the projets submitted
must be particularly mentioned the Palais de Justice at Bucharest,

by M. Albert Ballu, son of the lamemed architect of the Hotel de

Ville, at Paris, and the Church of the Trinity. The projet of M.
Albert Ballu, vast and well-arranged, is not less remarkable for the

dignity and calm of its architecture. A magnificent salle des pas
perdus gives accent to the exterior and forms the principal motive of

the main facade. This fine building will be shortly erected in the

capital of VVallachia. Let me also mention the barracks of the

sapeurs-pompiers lately built at Paris, by M. Roussi, which contains

all the latest improvements effected in this useful branch of the ser-

vice ;
also a plan, very practical and complete, for the marie for the

Eighth Arronilissement of Paris, by M. Achille Hermant. The de-

sign for an observatory, by M. Peigney, must not be overlooked; nor
the lunatic asylum built by M. Ricquier at Dury-les-Amiens ;

nor a

very luxurious hotel, built by M. Cuvillier, on the Avenue Wagram,
Paris; nor the skilful sketches and drawings by MM. Courtois,
Suffit and Hourlier; nor yet a crowd of drawings of various kinds
which bear witness to the inventive energy and the executive ability
of our architects.

But I must close, under penalty of exhausting your indulgent
readers by an enumeration which they cannot control. I, therefore,
at this point close this sketchy communication, happy if, in spite of

my criticisms upon some features of American architecture, if, in

spite of my very summary notes on the Paris architectural exhibition,
I have been able to interest for a few moments my confreres on the

other side of the Atlantic. PAUL SEDILLE.

THE DANGER ARISING FROM ELECTRIC-LIGHT
WIRES AND THE UNDERGROUND SYSTEM. l

TITHERE IE a certain
J I L resemblance be-

tween the heroism
of the soldier who rushes
to the front in battle and
the brave lad who com-
bats the fire fiend the

one is a hero of war, the

other no less a hero of

peace. Yet both enter

upon their duties with

theirlivesin their hands.
The soldier is well aware
of the dangers he is to

encounter, and he goes
into the combat with as

perfect preparation as

the science of modern
warfare permits. The
dangers that surround
the fireman are often

unsuspected until too

lute for prevention, too

late for cure. A piece
of faulty architecture

may, when unsuspected,
overwhelm him

;
ille-

gally concealed chemi-
cals may poison the air

which he is forced to

breathe
; unexpected ex-

plosions may bury him
in ruin from whence

escape is impossible.
There is also another
element of danger of

comparatively recent

birth which is rapidly
on the increase, espe-

cially in the larger

cities, and which being
new, is but little under-

stood. It is needless to

say that I refer to the

wires which convey the

heavier forms of elec-

trical currents for pur-

poses of power and illu-

minaiion. The great

adaptability of these

I currents for such pur-

poses have rendered
them extremely popu-
lar, and, to use a com-
mon remark, they seem

to have come to stay. This being the case, it is best that we know

how much of danger there is in these innocent-looking wires, and

how best to prevent the mischief they are capable of. The dangers

i A paper by Prof. J. P. Barrett, superintendent of Fire-Alarms for Chicago,
rart at the Fourteenth Annual Onvuntion of the National Association of Fire

Engineers at Providence, K. I., August 24.

in the case are two-fold those which threaten life and those which
threaten property. With the latter form of danger the firemen are

interested collectively as a body ;
with the former as individuals, and

it is but reasonable that the individual interest is by far the most im-

portant and nearest to him. To get at the matter understandingly
it will not be necessary to go deeply into scientific definition, but this

much will perhaps aid in its comprehension. Electricity is a force

like heat or light, and possesses properties of quantity or pressure
like steam, and may also be impeded in its flow or progress by want of

carrying capacity, those substances known as good conductors, such as

iron, copper, etc., offering the least resistance, and dry wood, porce-

lain, glass, etc., the greatest resistance. The greater the resistance

of a given substance the less electricity will flow through it. Another
fact will aid us in this investigation. If two routes are open to this

current from the starting-point at the battery or generator back to

the source, the electrical current will divide between the two routes

and the better conductor will carry the lion's share. Thus, if two
wires of the same size, one of copper and the other of iron, form
the two routes, the copper will carry nearly seven-eighths of the cur-

rent, and the iron one-eighth only. Now, if I have made this rela-

tive conductivity plain to you, it must be evident that a wire carry-

ing oue of these heavy currents may be made perfectly safe under all

ordinary circumstances if the wire remains intact and there is but

one route over which it can travel in its journey from its source and
back to the starting-point. This may be accomplished by the use of

various forms of insulation and insulation, remember, only means ex-

tremely poor conductors to keep the wire from forming contact with

other wires, portions of buildings, roofs, awnings, rods, etc., through
contacts with which a portion of the current may be deviated to the

earth.

An electric circuit may be perfectly safe with one such contact

to the earth, while only one such contact exists. But if when one
such contact already exists on the line, a second one occurs, the ele-

ments of mischief are present which may result in disaster to prop-

erty or serious injury if not death to an individual
;
and we have seen

that the introduction of these grounds is like tapping a water-pipe
with smaller tubes of a greater or less capacity. To illustrate this,

suppose one of these wires conveying a heavy current is clear of

contact save at a single point where it lies against an iron rod run-

ning to the earth. This will make no material difference to the ma-
chine or the lights, and it may remain unknown for months, unless

sought for, until a second ground contact is made, when a more or

less violent demonstration will develop. If circumstances are favor-

able the result may be the setting of a mysterious fire when the wire

lies in contact with a wet board. As a rule wet kindling is not in

demand. Electricity rather prefers it, because water-soaked wood is

a better conductor than dry. Then again the second ground may be

made by an individual, who, intentionally or otherwise, placed him-

self in contact with the wire, thus tapping it and drawing off part of

its current. Remember the rule that the amount of current which
such a contact will carry off is proportioned to its capacity for carry-

ing, exactly like a water-pipe.

Naturally you will ask how much current will an average man con-

duct from the wire under these circumstances ? There are so many
elements entering into the calculation that the question is quite diffi-

cult of solution. Of a dozen men, taken at random, no two consecu-

tively tested would show the same capacity for conveying a current

of electricity. And very likely no two of the entire twelve. The
same individual, under different circumstances, shows widely differ-

ent capacity, and from one point to another on the same individual

the measurements are never the same. A person measured when
the contact-points, say the hands, are covered with perspiration, will

carry more current than after washing them in water, although they
are left as wet as before. Why ? Because salt water is better as a con-

ductor than fresh, and perspiration is salty. The amount of current

then that it is safe to risk, it is difficult to specify. We can tell what
the limit is which flows from a given source, say a battery, and a

current from a dynamo may be compared with it. Many of you have
seen more or less fun produced by what little power there is in a sin-

gle cell of a battery arranged to astonish the hangers-on around an

engine-house. You may have experimented, perhaps, accidei>tly

with a battery of say 250 or 300 cells, and been perfectly satisfied

with one attempt. There is a wide difference between the two forms,
the incandescent and the arc-light currents, but it is just as well to

give both a wide berth. Any current which maintains an electric

light is good enough to let alone, and intimacy with such forces is

just as well left to the electrical fraternity. The amount of force

generated by an electric-light dynamo, compared with a battery cur-

rent, is as the strength of a giant compared with that of a babe. To
make this a little more definite, the current generated by an electric-

light dynamo is anywhere from 1,600 to 3,000 times that from a sin-

gle jar of a battery, and the amount which the unfortunate who at-

tempts to be intimate with such a current will, according to circum-

stances explained above, receive will amount from a mere tickle, or an

urgent invitation to dance, up to an order for a first-class funeral.

There are electric-light men who claim to have taken the entire cur-

rent from a sixty-light machine and lived. Somehow I could never

get one of these modest fellows to come out and give an exhibition.

They always do this sort of thing when they are alone. As far as I

am concerned I am perfectly willing they should have the fame if

they want it. How all these dangers may be reasonably well-guarded

against is a pertinent question. Chicago, as you are well aware, took
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steps in that direction over two years ago by the appointment of an
inspector of electric lights, whose duty it is personally to examine
and pass upon all plants within the city limits. He carefully consid
ers the possibilities as well as the probabilities in the case, and order
such changes and dispositions as he deems necessary before the cer
tificate is issued. In addition to this mechanical examination, electri

cal measurements are made by him to insure the absence or remova
of grounds. In the majority of cases there is great danger of groum
contacts where the wires of outside lamps are brought to the lamp
In order that this may be raised and lowered, a long loop of wire i

allowed to swing in the wind, and may fold up in an awning or come in

contact with an iron frame or other connection running to the ground
By an extremely simple and cheap contrivance this annoying and dan
gerous loop is now being done away with in Chicago, while the lamp i

as readily raised and lowered as before. The surest and simples
remedy, the most perfect guard against danger to life and property
from electric-light wires, as it seems to me, is inspection at the hand
of some competent party, who should be clothed with authority ti

compel obedience to his just requirements. Again, the dangers from

electric-light wires are materially lessened when these are placed be
neath the ground, where contact with other wires, roofs and build

ings is impossible, and where a loosened wire cannot drop across th
street or sidewalk.

I must strongly urge upon all the great necessity as a precaution, a

life-saving measure, of having some check put upon the unsafi

methods of the electric-light people. The methods of accomplishin;
this are simple, and if an effort is made can be successfully carriei

out. The fire-departments and the insurance men are natural am
friendly allies. If these but pull together for a general purpose the)
must succeed, and no stone should be left unturned until every elec

trie-light plant in this country is subjected to proper inspection am
control, and every wire, where possible, is put under ground.

I will conclude this paper with a few remarks as to why I consider

underground wires the proper thing for cities generally, and for fire

and police alarm service in particular, together with a short descrip-
tion of the system now existing in Chicago.

It is generally acknowledged that in a large, populous and wealth)
city, where fire and police departments are considered necessary, thai

a simple, effective and reliable fire and police alarm system is indis

pensable. Such a system is in use in every large city in the country
and the electrical and mechanical parts of it have been so perfectet
by the work of earnest and scientific men that, as you know, a chik
can give an alarm that will at his choice summon either departmeni
to extinguish a conflagration or suppress a riot. But with the on-

ward march of science, with the improvement in the equipment ol

the fire and police departments, with the improvement in the mechan-
ism of electrical instruments, and the mastery that man has gained
over electricity, the method of stringing wires for electrical use has
not kept pace ;

in other words, the line-man has not kept up witli

the procession. In any large city in the land you can see huge poles
towering aloft, carrying tons of iron wire; you can see these wires

crossing and recrossing the streets, until it would seem as though you
could not fire a bullet in the air without striking one. You can see
them fastened to the same old cross-arms, uprights, brackets and in-

sulators that we saw years ago -a menace to life and limb of the

passers-by, a hindrance to the fire-department, and a general nuisance
to everybody.

It has long been my conviction that the proper place for electric-

wires in a large city is under t!ie surface of the earth. Especially
is this true of fire and police wires. In a system from which so

much is expected, where a single broken wire may cause a delay in

giving an alarm, involving a loss of thousands of dollars, it seems to

me that we should have the wires in a place where wind, sleet and

sulphurous gases cannot harm them. To be perfect, a fire-alarm sys-
tem must be certain. It should be an absolute certainty that, when the

hook in a fire-alarm box is pulled down, an alarm will be given to

which the department will respond. We cannot have this certainty
in our present system of aerial wires strung in the neighborhood of

hundreds of other wires, subject to the destructive action of smoke
and storm, liable to accident from countless causes ;

there is no rea-

sonable certainty that, at the time a box is pulled, the line to which
it is connected is not open or crossed in such a manner as to render
it for the time being useless With a wire of suitable conductivity,
well insulated and protected from mechanical injury, placed under

ground, we will have this certainty, which the air line cannot give.
That is the way I feel about underground wires, and I am back-

ing up the faith that is in me by planting those of the Chicago fire

and police alarm telegraph as fast as I can get money to do it with.

With me it is not a question for hair-splitting argument ;
it is a ques-

tion of money, of first cost. Outside of that, everything is in favor

of underground and against aerial wires, and that seems to be the

general sentiment. All over the country we see or hear of prepara-
tion to get wires down. Although some of the telegraph companies
are moving in that direction very reluctantly, still they are moving,
and we may hope to see, at no distant day, all or nearly all of the

poles and wires removed from the street and air, and when I tell you
that up to July first, of this year, the city of Chicago and the various

companies interested have taken down 608 poles and removed 917

miles of aerial wires, you will understand we have made a mighty
stride in favor of the underground system.

In Chicago the agitation of underground wires commenced about

the year 1875 or 1876, and in the year 1877 we laid our first under-

ground wires. The work was performed under my supervision. We
put down 840 feet of iron pipe, treated inside and out with a liberal

dose of Stockholm tar, and through this we pulled two kerite wires.
These proving satisfactory, the agitation was kept up, and a law was

passed in 1881, to take effect in 1883, compelling all corporations
and individuals owning or controlling wires within the corporate
limits of the city to place them underground. In order to accom-

plish the requirements of the law, it was necessary to do away with
the concessions which had been made by the authorities to the com-

panies. It has been a work of time, perseverance and ingenuity, but
it is now well under way, and we have underground systems of sev-

eral kinds: iron pipes, wooden boxes filled, some with asphaltum,
others witli cement, etc.

Perhaps the most complete is that of the Sectional Underground
Company, which is the Dorsett system, an asphalt concrete pipe
made into one or more conduits or ducts, with man-holes and hand-
holes through which cables are drawn in or removed. Outside of

the city wires there is now controlled by the Sectional Underground
Company a system consisting of about seventeen miles of conduit
with 150 miles of wire, which includes all the electric-light wires;
Western Union Telegraph Co., ten miles of conduit, with 200 miles
of wire; Chicago Telephone Company, three miles of conduit, with
700 miles of wire

;
Bankers' and Merchants' Telegraph Campany,

fifteen miles of conduit, with 400 miles of wire; Postal Telegraph
Company, four and one-half miles of conduit, with 100 miles of wire

;

and the Baltimore & Ohio Telegraph Company, one-half mile of con-

duit, with fifty
miles of wire.

Our municipal system, exclusive of the city electric-light wires
consists of sixty-three and one-half miles of single wires laid

through 7931 feet of conduit built and owned by the city ; twenty
miles of single wires laid through four miles of conduit owned by the

Sectional Company ;
ten miles of single wires placed under side-

walks in the central parts of the city; 19f>5 feet of wire in 840 feet

of iron pipe, and about a mile and a half of cables under the river at

Archer Avenue, Chicago Avenue, Division Street, Claybourne Place,
and through the Washington and La Salle Street tunnels. The
single wires are No. 13, copper-wire, B. & S. gauge. 7-32, kerite insu-

lation, wrapped with tape. The cables through the Washington and
La Salle Street tunnels are of kerite, and the others gutta-percha in-

sulation.

The conduit owned by the city is a nine-inch concrete pipe leading
from the City-Hall to La Salle Street, and branching from there to

the North Side, ending at Huron Street, to the south ending at Har-
rison Street, and to the West Side, ending at Clinton Street, with
man-holes fortyfour inches in diameter and five feet deep, for the

purpose of testing, drawing in and out, etc. In the Huron Street

branch we have twenty, in the Harrison Street twenty, ami in the

Clinton Street branch forty-two wires leading to lightning-arresters at

each end, and from these points the air-lines diverge, covering the

northern, southern and western districts of the city. In the man-
holes we have testing boxes made air-tight with screw-head and
rubber gasket. If we have trouble on one of these lines we can
locate it between two man-holes, draw the faulty wire out, and put a

good one in. The wires in the conduit were put in service in August,
1884, and have not given us any trouble since.

The wires placed in the Sectional Company's conduit and under
sidewalks are wholly underground lines. They cover an area of

nearly a square mile, and to them are connected all the municipal
telegraph and telephone apparatus in that part of the city bounded

by the river on the north and west, Van Buren Street on the south,
and Lake Michigan on the east

;
in all forty-two street fire alarm

boxes, twenty-three police-alarm stations, seventy-nine private police
and fire-alarm boxes, three fire-engine and hook-aud-ladder compa-
nies, one marshal's re^dence, police patrol and fire-insurance patrol

wagons, eight newspaper offices and the rooms of the Press Club. In
this district is concentrated the greater portion of the wholesale, mer-
cantile and banking interests of the city, and consequently here we
liave signal stations so located that the fire and police departments
can be summoned from every hand.

With these stations located in so many different places, how to

reach them was probably as difficult a problem as the underground
question can present. By using a duct in the Sectional Company's
conduit, and utilizing the space underneath the sidewalks, between
the area wall and the building line, we solved the problem in a man-
ner highly satisfactory, at least to us, and by so doing were enabled
to remove from the streets about ten miles of poles, and from the air

,wenty-five miles of wire, and have our wires where wind or sleet

storms cannot harm them. The sidewalks are mostly of stone, and
the space beneath them has been excavated and put "to a variety of

uses, such as barber-shops, boiler-rooms, Chinese laundries, tailor-

shops, restaurants, saloons, coal-bins, etc. Although acting on the

resumption that the city has a legal right to this space, the fact that

he entrance to it lay through the store or office of the occupant,
made it necessary to obtain his consent before placing our wires

herein. When we explained that the ultimate results of so doing
would be the removal of the unsightly masts that cumbered the

treets, and the labyrinth of wires from the air, this consent was

eadily obtained.

The buildings are separated by partition walls, varying in thick-

icss from six to thirty-six inches, and where used as coal-bins, etc.,

ach building is divided by several partitions. These walls and par-
itions average about twenty to the block, and vary in kind from the
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one-inch board to the three-foot stone wall. We cut through the

walls, and, where the nature of the place required it, put in inch and

inch-and-a-quarter iron pipe, using a short piece of larger diameter

at the joints, instead of the regular coupling; this piece can be

slipped back and forth, making it easy to get at the wires when

necessary for the purpose of testing, etc. Where it was clear and

dry, and mechanical protection unnecessary, we placed the insulated

wires, without covering, well up out of the way, where they would

not be likely to be interfered with. We crossed fourteen alleys, vary-

ing in width from fourteen to thirty-three feet, and mostly paved
with granite blocks. As it was desirable to get through without dig-

ging up the paving, we drove pipes across, using for the purpose
extra-thick inch-and-a-quarter iron pipe, with a steel point screwed

in one end, and a drive-head on the other. When through, the head

and point were taken out and the wire drawn in. We fastened our

fire-alarm boxes to the lamp-posts, bringing the wires up through the

posts and out to the box through a short piece of bent pipe. Where
the fire and police boxes were located on the same corner, we set the

fire-alarm box in the police-box facing out. The whole thing was
the work of considerable difficulty, and required patience and perse-

verance, but we finished it in good shape, and I am happy to say that

in that portion of Chicago known as the South Side, north of Van
Burcn Street, the city does not own an aerial line.

In conclusion I would state, as an instance of the desirability of

underground wires, that those placed in the iron pipe in 1X77 are

giving as good service to-day as the day they were planted. We
have never hud occasion to touch them since; never had a ground
cross or break on them, and for aught I can see they will continue to

give the same good service when you and I have been called to

our fathers, and have gone where I hope there are no fires where
tire-alarms and fire-department service will not be needed.

SEWAGE DISPOSAL IN BERLIN. 1

JJT

fk>A THE- HOV/E of PANJA. POAPCIT.

HE system of

sewerage i n
Berlin begun

in 1870, has been
in full operation
for nine years,
and now includes

seven of the
twelve districts

into which the

cfty has been di-

vided for sewer-

age purposes.
The plan con-

templates in each
district a pumping'
station, where all

the sewage i s

pumped to the ir-

riga ti on-field e,

some fifteen miles

distant. Seven
pumping - stations

are established.

The irrigation-
fii'lds are four in

number, located

to the north,
north-west, south

and south-east of

the city. The four

fields contain 14,-

666 acres of land.

Of the stations

which I visited, it

will he more in-

teresting; to de-

scribe the one which operates the drainage from the middle section

of Berlin, which includes the Unter den Linden with its palaces, and

a densely-populated district as well. One might suppose that its lo-

cation would be in some out-of-the-way place, but we found it in a

desirable portion of the city, not specially removed from other build-

ings, and only three minutes' walk from one of the finest railway
stations in Europe. The buildings and grounds had a neat and or-

derly appearance.
In the yard I was first shown the large cistern into which is poured,

and through which ,is strained the sewage of the whole district, in-

cluding the (lush and rain waters. The district has a population of

130,000, and the quantity of sewage pumped here is about 16,000

cubic metres daily. On Saturdays it is increased to 20,000 or 30,000.

It requires but an hour-and-a-half for all excrementa and other

sewage to get from the place of deposit to this cistern, and so great
is the quantity of water that by the time it is reached the excrementa

are in thorough solution. The water dilutes and renders them inof-

fensive, and they are pumped away before putrefaction begins. It

1 A paper by Walter Wynian, M. I)., Surgeon, United States Marine Hospital
Service, in the Uerald of umllli.

has been shown that in 500 cubic metres of the fluid there is but one
cubic metre of solid matter; and in fact this fluidity of the sewage
and its very rapid removal appear to be the two features which make
this system successful.

The cistern has a capacity of 5,000 cubic metres. Its location is

but a few yards distant from a busy street, and not more than twenty
steps removed from the front entrance of the local manager's resi-

dence. It is covered with boards an inch apart, and upon stepping
upon the platform we failed to notice any odor. No sickness has
been caused by it either in the manager's residence or among the
laborers. Occasionally it is necessary to flush it with water.
An attendant raised a few of the planks to give us a view of the

contents. It appeared about half-fall of simply a muddy-looking
fluid, a bucketful of which was hauled up and emptied back to show
that it was liquid and without stench. The canal was visible through
which the fluid was rapidly discharging into the cistern. It is ellip-

tical, its longest and horizontal diameter measuring 3.40 metres, and
its shortest or vertical diameter, 2.90. The fluid is not pumped di-

rectly from this cistern, but has to pass into a suction pit some thirty
or forty feet nearer to the engines. The outflow channel has the
same capacity as the one just mentioned, but its mouth is on a higher
level and differs, too, in shape, being imperfectly elliptical, with the

longest diameter vertical instead of horizontal.

Between the two openings, dividing the cistern into two equal
parts, is an iron grating or strainer, the bars of which are perpendic-
ular and two centimetres apart, and serve to catch paper, rags, etc.,
which are scraped out every day or two and burned under the boilers.

The fluid passes into the suction pit just mentioned, where there are
six cylinders operated by six engines. The pit was opened for our

inspection, and though the fluid was in agitation there was no odor.
Connected with the pit is an overflow for use when the rainfall is so

great that the engines are unable to pump off as rapidly as the fluid

collects.

We are now prepared to observe the other half of the system, viz. :

its transmittal of the sewage through the pipes to the fields.

Taking the cars at the Auhalter Bahnhoff, a twenty minutes' ride

brought us to the village of Lichtenfelde, a country place of ordinary
appearance, as level as an Illinois prairie.
As we approached the fields on foot our noses were on the gui vine

to detect the first polluted zephyr from the suspicious territory, but
there was no zephyr of that kind. Presently we were on the borders
of the fields, and made our way to a small collection of houses, inhab-
ited by laborers and their families, to the number of about one hun-
dred people. Finding the office, our permit insured us prompt and

polite attention.

On going into the fields after noting the absence of odor, and the

day was mild, our next surprise was the entire absence of machinery.
The pumping force of the engines in Berlin is sufficient to throw the
fluid to two central distributing points through channels measuring
respectively one metre and seventy-five centimetres in diameter.
From these two central points distributing pipes radiate in every
direction for a certain distance, connecting with the open courses or

ditches which extend through the fields. At the point of junction of

the pipes with the ditches, valves are provided for regulating the
flow.

There is no reservoir, the sewage being distributed as fast as it is

received. But it sometimes happens that valves of a number of the
distribution pipes are closed ami at the same time an unusual amount
of pumping is necessary at the station in Berlin, thus causing a sud-

den excess of sewage. To relieve this, at each of the two central

points just named there is erected a stand-pipe provided at the top
with an overflow which discharges into neighboring shallow basins,
sixteen in number. These stand-pipes have the appearance of small

towers, their tops being twenty-one metres above the city. The plain
around Berlin is thirty or forty feet above the city, and these pipes
are about thirty feet above the level of the plain.
A watchman is on duty at each tower to give notice of an overflow

by means of a bugle, calling the workmen to open the valves. An
automatic arrangement gives the same notice by a flag, or at night,
a lantern.

The fields over which we were looking contain 3,333 acres. They
receive the sewage from sections 1, 2 and 3 of the 12 sections into which
Berlin is divided. Five thousand cubic metres of liquid are distributed
into them every twenty-four hours, of which twenty-five per cent re-

mains as deposit and seventy-five per cent flows off as water. We
were informed that for every 500 persons there is required about
two-and-two-thirds acres of land, and that the area of irrigation land

required is about one-and-a-half times the surface of the city drained.
The fields are very level, and are divided by avenues lined by small
trees and by ditches and furrows. The sections are of two sizes, the

larger called meadows for raising grass, and the smaller called beds,
for the growth of vegetables.
We inspected a particular meadow containing about four acres,

and questioned a laborer at work on one of its ditches. It had been
flooded four days before, and was to be flooded again on the follow-

ing day. Its soil appeared simply dark and moist: a ditch sur-

rounded it, two feet in width and one-and-a-half feet deep, through
which the sewage fluid was slowly running. The current was made
stronger, indeed quite forcible, by turning a valve at one corner of

the meadow where an open ditch connects with the distributing pipe.
To flood the meadow the current is put on at full force, and the sur-

rounding ditch opened ^t various points on the meadow side. This
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meadow gave five cuttings of grass last summer. We saw others

which had just been flooded, having the appearance of shallow ponds.
About three days is required for the disappearance of the water.

Besides grass, rye, oats, wheat, corn and hemp are raised
;
and in

the beds, sugar-beets, carrots, turnips, cabbage and chicory. Cows
are pastured in the fields and are healthy. A laborer who had been

employed here for five years, asserted that there was no sickness

among the workmen, except rheumatism, caused by working on the

moist ground, and that sometimes in the summer strangers complain
of the odor, but the workmen never. The odor is experienced in the

morning when the stop-valves are opened, and gas which has accu-

mulated during the night escapes. This passes off in a few moments.

There is some stench also when the ditches are cleaned, as they must

be occasionally.
The remaining point to be explained is the method by which

these beds and meadows are prevented from becoming marsh-like

and soggy, in other words, the drainage. They are all underlaid by

porous d'rain tiles, placed one or more metres below the surface.

Where the soil is sandy the tiles are about seven metres apart ;

where it partakes more of the nature of clay they are but three me-

tres apart. The water collects in the tiles, and runs into receiving
ducts which empty into a main ditch. This ditch discharges into a

small stream, that flows into the River Havel. At Potsdam, the sum-

mer seat of royalty, the emperor's palace,
"
Babelsberg," is located

directly on this river, and the water discharging into it is clear, inof-

fensive and free from deleterious matter.

Germans returning from America after an absence of ten or twenty

years, express surprise at the wholesome change in the sanitary con-

dition of the city; and it is claimed that the health of the sections in

which it has supplanted the old cesspool system has been greatly

improved.
It is considered significant that the River Spree, flowing through

the city, contains many more fish than it ever did before. Certainly
Berlin is a clean city. Rapidity of disposal and without offence are

two characteristics of its sewerage system, and water, earth and air,

all in the greatest abundance, seem to solve for it the great sewage
question. In estimating the positive value of the system, one must
not forget the conditions both adverse and favorable, which led to its

adoption in Berlin. In the first place Berlin has no large river to

receive its sewage, nor is it near the ocean. It is built in the level

valley of the River Spree, which flows through a large plain. The

city is on a lower level than the plain, but the soil of the latter is

sandy, making the best kind of ground for the filtration of sewage
fluid.

AUTOMATIC SPRINKLERS, RATES AND CONTINGEN-
CIES.

fHE American Exchange and Review says :

There is now an experience of about nine

years in the sprinkler fixtures as defensive

'against fire in New England mills. The New
England Fire Insurance Exchange has a stand-

ing Committee on Factory Improvement and

Protection, and at the last meeting of the Ex-

change this committee made a report especially

recommending one sprinkler a dry-pipe sys-
tem :

"May 1, 1886, there are 929 establishments

protected by the Grinnell Sensitive Automatic

Sprinklers, with an insurable value of $200,000,-
000. Losses on the property protected by this

sprinkler from May 1, 1882, the time when the

Providence Steam and Gas Pipe Company
commenced to introduce it in the place of the

Parmelee sprinkler, to May 1, 1886, amounted
to $12,497.92. Number of fires where no claim

was made, 99 ; where claim was made, 20. Total number of fires,

119. Average loss to one fire, $105.02, and an average of one fire

to every eight establishments. The report of the largest insurance

company doing business on this class of property reports fires on the

property protected by automatic sprinklers of all kinds from 1877
to 1886 : Number of fires, 224

; average loss per fire, $382.36."

Our contemporary adds : the committee does not appear yet to

regard such rate of fire-loss as sufficiently established to warrant the

reduction of insurance to, say $2,000 or $3,000 per establishment.

A special committee is, however, recommended, to be called Factory
Protection and Automatic-Sprinkler Committee, which is to have
consideration of all questions connected with the subject. The

sprinkler has not become an absolute reducer of jeopardy, being
itself subject to contingencies. The committee put the following as

absolute conditions for effective operation :

"1. A sprinkler should cover every part of the building, includ-

ing stairways, elevators, closets and all concealed spaces.
" 2. A supply of water, valves all open, and pressure on the pipes,

whatever it may be, free and in working order."

Further, it is said :

" The whole sprinkler system may be the best, the water-supply

ample, and yet if the main valve is closed the whole apparatus is

worse than useless. With all the care used, the number of valves

found closed is surprising. Sprinkler people have been workin

to devise some simple arrangement by which the closing of the
valve would be detected and the alarm given, but as yet without
the desired effect. A water-gauge above the valve and set-cocks

may be of some value, but are not to be depended upon. At
present the greatest care should be observed, and the main valve
should.be strapped open by a riveted leather strap, the strap pass-
ing around the pipe and a spoke of the hand-wheel used for open-
ing the valve, and under no circumstance should a left-hand valve
be allowed in a sprinkler system. ... In order to reduce the
chances for accident to a minimum two sources of water-supply afford
the best protection. The desired pressure may be constantly main-
tained by a tank located above the highest point to be protected by
sprinklers, by reservoir pressure through main streets, by steam-
pumps having automatic-pressure regulations, and by air-pressure
tanks. The size and location of the elevated tank will depend upon
various conditions, including that of auxiliary supplies, but there
should not be less than 3,000, and for a system of fair size 5,000
gallons and the bottom of the tank should not be less than ten feet
above the highest point to be protected. Steam-pumps should be
duplex and of from 250 to 500 gallons capacity ; should be connected

automatically and with a drip, so that the pumps may be always in

working order. The size of the pump depends on the size of the

property to be protected. An air-pressure tank consists of an iron
tank of desired capacity about two-thirds full of water, the remain-

ing space filled with compressed air under pressure of about eighty
pounds. This may be an important apparatus for supplying press-
ure on the top of high buildings in cities. A force-pump may also
be used as a secondary source of supply connected with the system
of sprinkler-pipes; proper check-valves to be placed in the pipes.
Protection by hydrants should not be overlooked, but they should be

independent from the system of sprinkler-pipes."
At the present stage sprinkler protection appears to be a change

in the fire contingency, attended with incidental reduction of loss.

Great confidence is felt in the eventual successful establishment of

the method, and thereby the mills so guarded against fire will either
be kept in the specially hazardous class by small lines at specially
hazardous rates, or reduced to the non-hazardous plane of brick

dwelling-houses with large lines at dwelling-house rates. At the

present stage, with little established that is definite, the Exchange
committee recognizes that " the conditions vary with every risk,"
and that each case should be considered by itself. If, however, we
are to understand the first paragraph quoted as meaning what it says,
the variation in risk is reduced to an inconsiderable trifle, the fire

cost being almost entirely eliminated that is, reduced to less than
two mills per annum per $100 of insurable value.

THE MOMENT OF INERTIA.
TORONTO, CAN., August 12, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, In Article II,

" Safe Building," published in your pa-
per of April 3, is given a rule for finding the moment of inertia of
the cross-section of any body, which, applied to Figure 1, Table I,

gives, according to my working, instead
|-.

Would you kindly

oblige me by telling me how the 12 is obtained?
Yours truly, A STUDENT.

NEW YOIIK, August 25, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, If "A Student

" had sent on his way of working out
the problem, his error could proba-
bly be easily pointed out to him.
To prove the rule correct, take tke

figure of a square and divide it into
four simple squares, I, II, III and

J\I
IV, and apply the rule, viz :M-*-

<-



128 The American Architect and Building News. [VOL. XX. No. 559.

rf,
= d,,= d,,,=dm and

i, =iu = tm= tIT

We shall have, therefore, for the moment of inertia (i) of the whole

section,
i= 4t.(d*.a,+id

Inserting the values for da a, and we have :

._ (d*d*,_d*_ \_4-?4
/ 1

i
1 \_d* A j4

\16' 4 ""12.167 16 A 4 "" 127 4'l2 12

"A Student's
"

letter calls my attention to an oversight in the arti-

cle in question. The third line from the bottom of the first column

should read :
" Distance of the centre of gravity of each part from

the neutral axis through the centre of," etc. Still, even this omission

does not account for "A Student's
"

error.

Yours very truly, Louis DECOPPET BERG.

RUSTY DRAWING-INSTRUMENTS.
BRIDGEPORT, CONN., September 1, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Will you please tell me the best way of removing
rust from draughting instruments?

Very respectfully, A. PADDOCK.

[REMOVE it by gentle rubbing with rotten-stone and oil, and then apply
a mercurial compound which gunsmiths use to protect the fine work of

guns and pistols. EDS. AMERICAN ARCHITECT.]

THE LEADING AMERICAN ARCHITECT.
PHILADELPHIA, PA., August 13, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Will you kindly (if agreeable) inform us as to

who, in your opinion, is the leading architect in the United States_?

An early reply will greatly oblige,
Yours sincerely, R. L. POLK & Co.,

Pub. A. & B. Directory, U. S.

[WE prefer to let some one else answer this conundrum. Perhaps the

exalted individual has not too much modesty to declare himself. EDS.

AMERICAN ARCHITECT.]

THE NORTH EASTON TOWN-HALL.
ST. Louis, Mo., 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Please be so kind as to give me the names and colors

of the stone used on the Town-Hall, North Eastern, H. H. Richard-

son, Architect. Yours respectfully, F. W. FOLK.

[THE greater part of the stonework in the lower story and basement is

a buff-colored granite, perhaps from Dedham, Mass. The arches, quoins,

window-dressings and so on, are Long Meadow sandstone, of a color sug-

gested by that in the gelatine plate in this issue. The bricks are red and
the roof coverinS red-tile. EDS. AMERICAN ARCHITECT.!

THE HOURS OF LABOR IN PARIS. M. Longuet, a prominent writer

on the Justice and a member of the Paris Municipal Council, brought
forward at the last sitting of that assembly a motion to reduce the daily
hours of labor in all municipal works and offices to eight. One day in

the week would besides be set apart for rest. The Director of Public

Works, M. Alphand, opposed the motion on the ground of expense. It

was finally negatived by forty-two votes against twenty-five, and an

amendment fixing the maximum day's work at nine hours, with the pro-
viso of a day of rest, was adopted by thirty-three votes against thirty-

two. London Daily News.

AGE OF GERMAN UNIVERSITIES. A comparison of the ages of the

several German-speaking universities is of interest just now in connec-

tion with the Heidelberg commemoration. The oldest is Prague,
founded in 1.348

;
next comes Vienna, founded in 1365

; Heidelberg fol-

lows, being the senior of the universities in the German Empire, founded

in 1386; then Leipsic, in 1409
; Frieburg, ( Baden ), in 1454 ; Griefswald,

in 1456; Bale, in 1460; Munich, in 1472; Tubingen, in 1477 ; Marburg,
in 1527; Konigsberg, in 1544 : lena, in 1558; Wurzburg, in 1682; Gies-

sen.in 1607; Kiel, in 1665; Halle, in 1694; Breslau, in 1702
; Gottingen, in

1737; Erlangen.in 1743; Berlin, in 1810; Bonn, in 1818; Zurich, in 1838;

Berne, in 1834; Strasburg, reestablished in 1872, originally founded in

1567. London Times.

A WESTERN FENCE STORY. A Nevada newspaper has outdone

the Georgia liar. It alleges that some months ago W. ,T. Marsh, of

Fort Churchill, built a fence around one of his meadows along the

bank of the river, and for posts used young cottonwood and willow

trees. A gate was made in the fence and an extra-heavy post was

put in the ground for the gate to swing on. It was noticed that a

number of the green posts were sending out branches, but no attention

was paid to this fact. After cutting the first crop of alfalta in this field

some cattle were turned into the enclosure through another gate, away
from the river. They were soon found outside of the fence and a man
was sent to find out where the fence was broken. He had found the

fence all right, but upon coming to the lower gate found it raised about

five feet in the air high enough for the cattle to go under. The post
to which the gate was hinged had grown that much and carried the gate
with it.

CAESAR BORGIA'S TOMB. A singular quest has resulted in a singular
find. For some time past M. Yriarte has been seeking for the tomb of

Caesar Borgia. There were traditions to assist, but they seemed, on the

whole, not very trustworthy. It was known that Borgia had been
buried somewhere in Navarre. His last years had been spent as a vol-

unteer in the army of his brother-in-law, who was King of the country.
But beyond the fact that he served in the army and was killed by a

musket shot at the siege of the small town of Viana, near the Ebro,
nothing definite was known. It seems strange that a Prince who found
a chronicler in Machiavelli and who was once the terror of all Central

Italy, from the Adriatic to the Mediterranean, should have passed away
with no definite note of where his ashes were interred. Had he been
an ordinary exile the circumstance might have been explained. M.
Yriarte has, however, had strange success. Naturally the place where

investigations should commence was the town where Borgia lost his

life. But the search was fruitless. Then the whole of Navarre was
made the subject of inquiry. The records of churches and the archives
of towns were investigated with results that only misled. At last M.
Yriarte came on a clue. In the presence of the Judge of the district

the street in front of the church was ripped up, and there the coffin and
the body were found. It is supposed that in some early restoration of

the church a by-gone Bishop of the diocese, outraged at finding so bad
a man buried in consecrated ground, had ordered the coffin to be re-

moved ;
but it seems strange that no tradition of the circumstance

should have lingered at Viana. Pall Mall Gazette.

THE phenomenal growth of the iron trade is shown in the recently pub-
lished statistics of the American Iron and Steel Association. These figures
are instructive and interesting for the bearing they have on the general
construction interests of the country. Among other showings are these:

Nineteen large blast-furnaces are being built, thirteen extensive rolling-
mills for iron and steel, two nail factories, seven Bessemer steel-works of

great capacity, two Clapp-Grifflth steel-works, seven open-hearth steel-

works, besides numberless smaller plants for furthering the process of iron

and steel manipulation. The report shows there are fifty-seven iron rod
and wire mills, twenty-seven iron nail-works, eighty-five car-works,

seventy-six car-axle works, one hundred and eight car-wheel works,

twenty-five locomotive works, twenty-five wrought-iron-pipe works, and

thirty-one cast-iron-pipe works. There are sixty-eight rolling-mills using
natural gas, and sixteen preparing for its use. The crude iron productive
capacity is nearly 10,000,000 tons per annum, the iron and steel rolling-mill

capacity 7,613,000 tons. There are four hundred and twenty-three rolling-
mills and five hundred and seventy-eight blast furnaces. No other industry
watches its progress as does the iron industry. It is therefore referred to

as a trade barometer. The industries are in good condition. The
fifty-

seven iron-rod mills and the twenty-seven wire-nail mills, and eighty-six

car-works, and seventy-six car-axle works, and twenty-five locomotive-

works, and all other enumerated industrial establishments are quite full of

orders. In numerous cases orders will keep works running until the holi-

days. The country is entering on that condition which usually precedes an
advance in prices, but exceptional causes are likely to prevent any material

advance, the reasons being the determination of the organized industries

to not overcrowd the channels of trade, and the extraordinary demand
which will engage nearly all the capacity. The danger of overdoing is

present, of course. Enterprise was unduly encouraged a few years ago by
the low price of labor. Its high price and the general advance in raw ma-
terial will act as a break and thus help to preserve an equilibrium between
demand and supply. There is, therefore, good reason for the existing con-

fidence in trade and manufacturing circles. The week's record in railroad

building is encouraging. Foreign manufacturers of iron, steel, hardware,
machinery, and dry goods are doing a larger business this year, and the

increased importations seem to find ready market, one very satisfactory
condition of things is to be found in the general increasing demand for

building material in which lumber, as usual, takes the lead. The improve-
ment has started in the primary markets. Manufacturers themselves have

inaugurated a new rule, viz.| to demand and exact reasonable prices.
Grain movements are fifty per cent greater this season than last. The

European wheat crop is a partial failure and a heavy export-trade is

counted on. All the important lines are taxed to their utmost, and car and
car-wheel works have been filled up with orders. Repairing requirements
on railroads and in manufacturing establishments are a very important
factor. The managers of our great interests are anxious to pursue a policy
which will prolong the present period of activity. Industrial development
has been by leaps. It can be and will be gradual and steady as the best

interests of society come to be understood.
The summary of August permits shows a very healthy condition, espe-

cially in the Middle and Western States; no drawbacks are apparent. New
building and engineering enterprises are springing up. The demand for

small houses is still in excess of the cupply; here and there agents complain
of a declining tendency in rents of older houses in large cities, but this evil

will be of short duration. Rents in many places have been too high, and
the trouble is only correcting itself: the outcome of all this unusual build-

ing activity will be a decline in rents; in fact, this tendency has been ob-
servable for two years or more, but it has not detered investors. The pop-
ular building and loan association system is growing quietly in the West,
and ia productive of good results. Architects complain, with good reason,
of the utilizing of their building-plans in other enterprises than originally
intended. Builders frequently dispense with the services of architects, but

frequently to the disadvantage of the investor. In the Western cities, where
organization is general, there is but little complaint of this kind; the ser-

vices of architects are in good request there, while in some Eastern cities

talent is less actively engaged. Chicago builders have had a remarkably good
year. The supply of brick is twenty per cent greater this year than la.t,

and prices are from fifty to seventy-five cents above last year's prices. In

St. Louis building activity is fair, but less urgent. Large warehouses have
been built, and bank and church work has been good. In Cincinnnti there
is a reviving activity, and architects look for more business next winter than
last. In Pittsburgh work is improving. In Cleveland large contracts have just
been placed for building material and supplies. In Richmond, Va., some
important building enterprises are projected. Reports from several South-
ern inland cities indicate fair building activity. Near home, architects are

quite confident, and builders have more than the usual amount of work in

hand. Building-labor is in active demand. Wages are steady. Strikes are

occurring here and there, but no trouble is anticipated on a large scale.
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O us the most interesting phenomena connected with the

recent earthquake, the most pregnant of possible future

disaster, and the ones affording the strongest evidence in

favor of the volcanic character of the commotion as opposed to

the land-slip theory, are to be found in the underground occur-

rences that are, so to say, coming to the surface every day.

These at once seem to indicate that the internal commotion

sought relief in various aud widely-separated quarters, and that

heat was the initial motive power. We do not know the exact

chronology of these occurrences, so we can speak of them only

as we saw them recorded in various reports in the daily press.

First there was the sudden overflow of a new artesiau-well in

Iowa, which dried up half-a-dozen wells in its immediate neigh-

borhood, and which discharged such a vast volume of water

that it threatened to wash away the town, and did overflow the

bottom-land near by so as to form a small and growing lake ;

for the utmost efforts of local engineers, and all the talent that

could be brought from Chicago could neither restrain nor stop

the flow. Then the great geyser in Hell's Half Acre, in Da-

kotah, the largest geyser in the world, resumed operations

after a rest of about seven years, and spouted up huge volumes

of hot water of a temperature the highest limit of which it is

beyond the possibility of science to measure. Next, a series

of artesian wells in Texas, which had always given pure, sweet

water, became unusable after the earthquake, because their

waters had become so strongly impregnated with sulphur. And
this week we noted a report from a Georgia town of an engineer

of a large mill who suddenly found that no water was being

fed to his boiler, and who on examination found that the arte-

sian-well from which his feed-water was drawn now produced

boiling instead of cold water, a condition of things which had

put a stop to the working of his inspirator, which requires,

we believe, a certain low temperature in the water which is

moved by the steam jet. These facts, if facts they be, seem

to show that a water-supply derived from artesian- wells is

peculiarly unreliable, and cities and towns which are sinking

gangs of artesian wells, as in some places in New Jersey, would

do well to consider that the present cheapness of this method

of obtaining water may in the end be a very costly matter, if

any terrestrial disturbance should discharge into their wells a

stream of hot-water, petroleum or sulphurous gas. We do not

know how the water-supply of Charleston is obtained, but

we presume largely from ordinary wells, and it seems to us

that as sewers, drains and cesspools have probably been dis-

rupted in many places an inquiry should be at once set on foot

to discover whether the water of these wells has already been

contaminated, or how soon it is likely to be by the leakage from

broken containers of filth. There is not just now any place in

this country we should so little care to sink a well for drinking

water as Charleston, S. C.

HERE is another reason why we speak of these subsid

iary phenomena as pregnant of possible future evil

they seem to presage possible ruin to those towns anc

cities which are wholly dependent for light, heat and motive

lower on natural-gas wells, if an earth fissure should either

wholly release or divert into another channel this wonderful

ally of modern progress. What an evil this would be can be
measured by what befell Pittsburgh, when last winter some

light derangement of the supply-pipes or reservoirs left about

lalf the citizens to freeze before fireless grates, and eat cold

meals, while busy mills lay idle, and the charges in blast-fur-

naces grew cold. Outsiders know little of the degree to which

natural-gas is now used in those regions where nature has

stored it, and that from being the hobby of one or two individ-

uals, who were looked on by their neighbors as crack-brained

nthusiasts, it has become the main reliance of busy communi-
ties upon whom ruin would fall, if at any time the supply
should fail. Findlay, Ohio, is one of the towns which has

ongest used natural-gas, for in 1838 Mr. Jacob Carr had his

louse piped from a well bored in his laud on the main street

of the town, and has burned it ever since ; and for two years
sast natural-gas has served to heat and light the inhabitants,

and operate their machinery, for the local gas company early
saw that if they did not take advantage of the discovery an-

other corporation would, and they therefore give up making
artificial gas, and turned the natural-gas into the city pipes.

There are now eleven gas-wells in this town, which give a con-

stant supply, the volume of which can be measured by the fact

that four of them give an aggregate yield of over nineteen

million cubic feet per day, worth about eight cents per foot : of

this, owing to imperfect arrangements, a large portion goes to

waste, for it is estimated that during the past spring about six-

teen million cubic feet of gas were wasted daily. The cheapness
of this fuel as compared with coal is shown by the charges
made by the local company, which are : for supply for a cook-

ng-stove one dollar per month ;
for a heating-stove one dollar-

and-a-half ; for an open grate two dollars ; for light fifteen to

thirty cents per month, and for boilers one hundred and fifty

dollars and upwards per year. The gas which contains 92.6

per cent of marsh-gas, 2.1 per cent of hydrogen, 3.6 per cent

jf nitrogen, and smaller percentages of olefiant gas, oxygen,
carbonic acid, carbonic oxide and sulphuretted hydrogen is

tound in the Trenton limestone, about three hundred and thirty

Eeet below sea-level, or eleven hundred feet from the surface,

and so far as known is inexhaustible. About fifty towns in

Western Ohio are now boring for gas.

T American towns are not the only ones which go to the

bowels of the earth for their light and heat. We have

given some account of the great oil-fields of the territory

about the Caspian Sea, and the works of the Brothers Nobel,
at Baku, which bid fair to have such a prejudicial effect on the

American petroleum market. And now there reaches us an

account of the attempt making in Buda Pesth, in Hungary, to

utilize the hot-water supply which was struck last winter when

boring an artesian-well in that city. At a depth of thirty-one

hundred and sixteen feet a flow of warm water was encoun-

tered having a temperature of one hundred and fifty-eight de-

grees Fahrenheit, aud the boring is being continued, in the hope
of encountering water of a still higher temperature, which, if

found, it is the intention of the company, which has obtained

from the municipality a subvention of one hundred and sixty
thousand dollars, to utilize as a source of supply for a system
of hot-water heating which is to be " laid-on

"
throughout the

city, just as the steam-supply is laid-on in New York and other

places, or the hydraulic-power supply in London. Already the hot

water is used in various factories, wash-houses and public baths,

so that, even if water of no greater temperature is obtained, the

company already has a source of income in what it has already

found. If it is once proved that a municipal hot-water supply
is a possible and paying enterprise, we may expect some of our

enterprising countrymen to lay under tribute the numerous boil-

ing springs there are in the West and South.

WO or three years ago the New York Tribune published a

serial story called, we believe, the "
Story of Mary," which

in some ways was as vivid aud likely to do as much good
as " Uncle Tom's Cabin." The writer's purpose was to show

up some of the horrible atrocities perpetrated in these days in

the convict camps of Georgia by the overseers put in charge of

the wretched prisoners who had been hired from the State at a

nominal sum to work the lessee's coal mines. The story was

written by some one laboring under the lash of a generous
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indignation, and gave to the reader one phase of the convict-la-

bor question, the philanthropist's side. But, such is the sar-

donic irony of real life, we are accustomed to hear of the evils

of the convict-labor system less often from philanthropists than

from the representatives of trade-unions who seek to bring about

the abolishment of the system many of whose ways are cer-

tainly iniquitous not through a humane desire to diminish the

sufferings of their fellow creatures, but solely with a view to

bettering the condition of their free fellow members, by reliev-

ing them of the necessity of competing in wages with the con-

victs. We believe that the injustice done to free labor through
the competition of convict labor is much overated, and where

it is operative is confined to limited areas, and is not at all

commensurate with the benefit which the general public receives

by reason of its malefactors being forced to be self-supporting

in a verv large degree. Congress has instructed the new Com-

missioner of Labor to investigate this matter, and the publica-

tion of the data collected by him will show whether the free

laborer has the real grievance he now fancies lie has. It seems

to us that an apparently simple change in the manner of letting-

out convicts to contractors would do much to diminish the

present cause of complaint, and that is to require that convicts

shall be leased not to the highest bidder, as now, but to the

one bidding highest above a fixed minimum per diem, which

should be the same as the minimum wage paid to free labor

for the same class of work.

IT
would not be possible for any one to foretell what novel

feature of the labor trouble a week would bring to light, and

yet each week develops some incident wholly unlike any that

had gone before, though one might think that during the last

six months the entire gamut of annoyance and unnecessary

loss had been run up and down by one party or the other.

The incident that marked last week seems to be more than or-

dinarily regrettable, as it sets an example which is only too

likely to be seized on and given a vicious extension. The labor

trouble in Augusta, Ga., has been attended by the usual suffer-

ing which falls on the innocent as well as the guilty strikers,

suffering which it is almost as hard for onlookers who are not

wholly selfish to perceive, as it is for the victims to endure.

Practically the innocent have the hardest time for they are

oftenest not members of organized associations and so have

not even the meagre relief that is rendered by affiliated organ-

izations in other places. The Augusta strikers are simply en-

gaged in trying to extort higher wages from a corporation

which has such hard work to keep its mills in operation that it

cannot and does not pay any dividends to its stockholders, and

which has showed itself to possess good feeling enough to

promise its operatives that if times improve their wages shall

be raised before dividends are declared. But the leaders of

the strike prefer to show what they style their strength, and,

rather than allow their starving fellows to earn their own

bread, have prolonged the strike to such a point that it seemed

imperative that relief should be afforded the strikers from some

source or another. If the relief had come from private sources

or organized charitable bodies no one would have a word to

say against the practical wisdom of such humanity, but when
it comes in the form of an appropriation of $1,000 voted by
the municipal authorities one cannot but condemn the action in

its relation to the special case in hand, and must consider it a most

deplorable largess if it were the outcome of spontaneous human

sympathy, while if it was effected by political or social ma-

noeuvring of any kind it must be regarded as the most signifi-

cant event that the labor movement has developed. The pos-

sibility of obtaining from the public treasury means for pro-

longing strikes being once demonstrated, what is there to pre-

vent corrupt municipal governments, such as so often have the

control of the vast resources of the New York municipal ex-

chequer, for instance, from following the example thus set, and,

as it were, taxing the property-holders for means to prevent for an

indefinite period their property from bringing them any in-

come? This would be a communistic success without parallel,

but yet not beyond the limits of possibility.

FOW
far the educational methods applied to the masses are

responsible for the labor troubles, who can say ? Do they

simply magnify the hardships of the mechanic's lot, or do

they inculcate a spirit of philosophical endurance of evils that

cannot yet be cured ? The adage
" there is plenty of room at

the top
"
may hold good for individuals, but is it equally true

for whole classes? The experience of Germany, which is at

once the hot-bed of Socialistic movement and the centre of pop-
ular education, seems to show that the adage is fallacious, that

there is such a thing as too much learning ; for we have seen it

stated recently that the technical schools of that country are-,

turning out expert workmen about three times as fast as work,
can be found for their graduates: that is, that two out of every
three are unable to find work of the kind they have been trained',

to do, and so must accept work of a lower grade, and perform >

their tasks in that discontented mood which is the favoring soil;

for the growth of the anarchical spirit. In this country we
have not yet outgrown our needs, and we can heartily applaud
what our technical schools everywhere are doing. Almost

every one of our large cities has one or more of these useful

schools, which are essentially similar in purpose and details of

operation, and most of them give instruction to both sexes..

Perhaps the most useful school is the Baltimore Manual Train

ing School, which admits boys only, where are taught, besides

mechanical drawing, the manual operations of all kinds of

carpentry, cabinet-making, pattern-making, turning, founding,,

moulding, and all kinds of machine-shop work, besides the

usual manipulations of commercial chemistry. The Pennsyl-
vania Museum and School of Industrial Art, at Philadelphia,
on the other hand, as its name betokens, devotes itself rather

to instruction in the arts of technical design, and gives instruc-

tion in drawing, painting, modelling, carving and commercial

designing. It has lately added instruction in the difficult art

of weaving with both hand and power looms, and has placed
the department under the charge of a graduate of the Govern-
ment Advanced Weaving School of Reichenberg, Austria. This
is one step in advance of the Lowell School of Design at Bos-

ton, which trains boys and girls for positions as designers in

mills of all kinds, but does not, we believe, familiarize them
with the work of translating their designs into thread. It would
seem as if the graduates of either school might take a final pol-

ishing through a term or two spei.t in the other institutions.

IT
will be remembered that some two years ago an effort was
made in England to diminish the competitive evil by induc-

ing the members of the Royal Institute of British Architects

to sign an "
undertaking

''
not to take part in any competition

the programme of which did not contain certain minimum re-

quirements necessary to assure equitable treatment for the com-

petitors taking part : chief amongst these requirements was the

employment of a professional assessor. Some thirteen hundred
architects signed the undertaking, and we are hence led to infer

that they abstained from competing except where the require-
ments were complied with. The Special Committee in charge
of the matter has recently reported on the working of this scheme

by publishing a summary of the competitions which took place

during two years preceding the agreement and during the two

years which followed it. It appears that during the first period
there were one hundred and twenty-five public and limited com-

petitions, in twenty-five per cent of which assessors were em-

ployed, while in the second period there were one hundred and

thirty-nine public and limited competitions, in thirty-two per
cent of which assessors were employed ; so that the scheme

may be credited with a gain of seven per cent in two years,
which is, perhaps, all that could be hoped. On the other hand,
there seems to have been a falling-off in the employment of as-

sessors in limited competitions where, the terms of competition

being usually fairer than for public scrambles, we should have

expected that the greatest gain would have been made. Before

the signing of the undertaking twenty-two per cent of limited

competitions were settled with the help of professional advis-

ers, while after the defensive alliance was formed only fourteen

per cent of limited competitions were adjudged in compliance
with the professional requirements. We hardly think the cir-

cumstances warrant us in drawing any conclusion, for it may
be that the improvement in the particular direction of the em-

ployment of a professional adviser is simply the result of a
" new-broom "

attempt to better things, or it may be that the

gain will be greater as time goes on and the general public is

educated to appreciate the advantages to itself which generally
would result from unprejudiced professional assistance. Of one

thing we feel certain, that under even the best possible con-

ditions public competitions except in very exceptional cases

will never attract the best men. If committees wish to have

the benefit of the help of the best men, they must conduct small

limited competitions, and must base their programmes on the

most equitable lines that expert advisers can formulate.
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AN EDITOR'S TRIP ABROAD.1 XIII.

THE MUSEUM, THE RAILWAY STATION AND TUB CATHEDRAL AT

AMSTERDAM. THE HAGUE. THE PALAIS DE JUSTICE, BRUS-
SELS.

rjI/THOUGH some of the

r\ inhabitants think that th

/ prosperity of Amsterdam
is declining, it seems to be
still rich enough to provide for

the simultaneous erection of

three of the largest and most

costly buildings in Holland
;

the most important of the three

being the new Rijks-Museum,
which has just been opened to

the public, while Mr. Sprin-

ger's Central Railway Station,
still in process of construction,
follows pretty closely after, ami
the new Catholic church, whose

lofty cupola dominates, in a
distant view, the whole north-

ern portion of the city, prom-
ises to be nearly equally in-

teresting whenever it is com-

pleted. As specimens of brick

architecture on a large scale,

all three are of great value. In
the church stone is used so

liberally and with such good
taste as to bring the style

nearly to that hybrid between
stone and brickwork which is

found in the best of the older

buildings of the country, but

the railway station and the

museum form types of a toler-

ably pure brick architecture,
rather plain in the first in-

stance and highly ornamented
in the second. Of the two,
the railway station seemed to

me the more successful, not-

withstanding the study which
Mr. Cuypers, the very distin-

guished architect of the other

building, had evidently lav-

ished upon it. In Holland,
which is above all others the

country of brick architecture,
the essential roughness of

brickwork and its lack of sus-

ceptibility to any kind of orna-

mentation ought to be under-

stood, but the front of the

museum, instead of presenting
such broad, lightly-textured
surfaces, emphasized by a few

coarse, effective lines, as an Italian would have given it, was speckled
with colored tiles and bits of sculpture, which destroyed the sim-

plicity of the great building, while they lost nearly all their own force

by being set in the middle of the mottled red-brick wall
; and there

was nothing in the outline of the building or the grouping of the
masses to give it any special interest apart from the decoration. In

regard to the inside, it seemed to me that the 'Dutch tax-payers
might find more to criticize than an architect would. Large as the

building is, covering some three acres or ground, the whole of the
finished portion is completed in a style of magnificence which recalls
Paris rather than homely Holland. In fact, even an architect,

pleased as he would probably be with the beautiful vaulting in white
brick, and the well-studied detail of the sumptuous rooms, might say
with some reason that the structure seemed too large and costly for

any collection of pictures that it was likely ever to contain, to say
nothing of its disproportion to those at present in it; and to this over-

sumptuousness is added a certain complexity of plan which deprives
the building of the sort of dignity which might have been more easily
and cheaply secured than any other. The main vestibule, which is

a noble room, well planned, and not, perhaps, too stately for the cen-
tral point of so large a building, opens, on the second floor, first into
a vast corridor, paved with mosaic and richly decorated, but contain-

ing no pictures nor any place for them, the walls being entirely
replaced by piers between which open large alcoves, like the chapels
of a cathedral, and in these are hung the pictures, lighted from win-
dows, while various exits among the alcoves lead to the other portions
of the building. Each bay is devoted principally to the works of a
single painter, which is, possibly, a convenience to the student

; but
here the advantages of the arrangement seem to end, and one hardly
knows, on entering the room, whether to regret more that so much

'Continued from page 122, No. 669.

money should have been spent on space not available for pictures, or
that the effect of the room itself should be so marred by the irregu-
lar edges of the pictures in the alcoves which thrust themselves o'ut,

by the effect of perspective, in square, black masses from behind the

piers. As one passes through this grand gallery, various other

apartments become visible, all seductively lined with pictures, and
apparently of equal importance and interest, and there would be a
certain embarrassment about choosing which to enter first, were it

not for the presence of a great number of zealous officials in uniform,
who not merely direct but almost thrust the tourist into the room
which the administration thinks it best that he should next enter, and,
the same method of guidance being applied in each successive room, he
arrives again at the vestibule, on his departure, with a sense of hav-

ing been bunted about the building, which is not very pleasant. The
remaining rooms are much better, in regard to the space which they
afford for pictures, than the grand gallery, and the arrangement first

devised, apparently by the architect of the Old Pinakothek in Mu-
nich, under which small rooms, or cabinets, are attached to the lar^e

galleries for the display of small works belonging to the same school
as that to which the larger room is devoted, is reproduced in a man-
ner less simple, but still very convenient. One can easily forgive a
new museum of pictures, especially one on so large a scale, forbeing
somewhat thinly furnished, as acquisitions are sure to be rapidly made,
and the Amsterdam authorities have done the best with what mate-
rial they had, filling up their space after having apparently displayed
all the ancient works, good, bad, and indifferent, that they could get
hold of, with some beautiful modern pictures, many of which ap-
peared quite as worthy of lasting fame as the aver.ige of the old
ones. So far as the plan of the building permitted, the pictures
were displayed, as it seemed to me, with remarkable care in arrange-
ment and lighting. The most noted work in the collection, Rem-
brandt's "

Night Watch," which has been the pride of Amsterdam
for many years, was, indeed, perhaps a little too carefully illuminated,
the light being thrown upon it from above, with a thick screen hung
under the ceiling, to shield the skylight from the eyes of the specta-
tor, somewhat after the manner in which Mr. Bierstadt's works used
to be displayed to an awe-struck audience. The effect was rather

brilliant, the picture so shown attracting attention even through the

doorway from the other rooms
;
but Rembrandt's contrasts of light

and shade hardly need artificial heightening, and the effect gave to
the picture a theatrical air which was not quite satisfactory.

In size, the Museum is almost rivalled by the Central Station, but
the latter is, for the most part, quite simple in decoration. Some
sculptured bas-reliefs are apparently intended for the recesses at

present left in the low towers which flank the entrance, and this por-
tion of the building has some other carved and colored ornament,
but the rest is left with simple corbellings, or arcadtngs of moulded
brick, to carry the main lines around the building, and the outline is

well studied, but not complicated. What the plan might be I could
not tell, the approach to the work being interdicted, but, except for
details of arrangement, the disposition of parts would naturally be
similar to that of most other large terminal stations.

The new church, the most interesting building, perhaps, of the
three, since it possesses a lofty dome, which is always an object of

curiosity to the architect, was practically more inaccessible than
either of the others, since it was encumbered by a mass of scaffold-

ing which obstructed the approach even to the outside. The style,
however, which was a sort of conventional Romanesque, very much
like that practised by the architects of modern French churches,
seemed promising, and as stone was very liberally used with the brick
and both well arranged and well cut, another year or two will appar-
ently put Amsterdam in possession of an admirable church.
At The Hague, the largest of the modern buildings seemed to be

the new Ministry of Justice, a very pretty and interesting structure,
in the half-brick, half-stone style of the best Dutch sixteenth-century
buildings, but with a strong media;val flavor, derived, perhaps, mostly
from the four-centred doorways and the detail of the metal-work. In-

dependent of any local style the building would have been charming
for its outline, and the effective placing of the openings, as well as for
the detail ;

but it was thoroughly Dutch, much more so in fact, than any
other large building in the city, which has very few Dutch characteris-
tics. The Government of Holland is poor, and is judicious enough not
to spend too much money on public buildings, so that the only other
structures of much interest were the new dwelling houses, many of
which were to be seen on the streets bordering the park. Unlike Am-
sterdam, which has very few inhabitants of rank above that of a simple
citizen, The Hague is the winter residence of many of the Dutch nobil-

ity,
as well as of all the foreign ambassadors to Holland, with their

trains, and of some hundreds, or possibly thousands of English people,
who like to live in a pleasanter climate than their own. All these per-
sons enjoy nice houses, in open and airy situations, and most of them
can afford to have such houses, so that the number of comfortable man-
sions in the city is unusually large, and the "

Bosch," or park, which
is simply a beautiful artificial forest of enormous trees, with a few

open spaces here and there, and a lake into which the trees dip their

tranches, is fast being surrounded by those semi-suburban houses,
lalf palace-like in the reserve of their court-yards and hidden gar-
dens, and half open, with bourgeois simplicity, to the gaze of the

nultitude, which please the taste of the lesser aristocracy. Bein<* in

Holland, these mansions, with their little gardens and grounds^are
of course pinks of neatness, and although, being mostly of stucco,
they lack the richness of stone buildings, there is a great deal that is
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interesting about their visible planning, and the details of their exe-
cution.

After so much brick and stucco, it was rather a relief to come, in

Brussels, to a city of stone architecture, and after the comparative
poverty and flatness of Holland the wide streets, the perspective ef-

fect of which was much heightened by the undulation of the ground,
and the great palaces and hotels seemed particularly imposing. The
new Palace of Justice being near the hotel, it was not long before J

found my way there, only to meet with disappointment. Huge,
highly finished and costly as the building is, it cannot, as it seems to

me, be called even moderately successful as a design. According to

the guide-book, its style is intended to be an adaptation of the Assyr-
ian, but nobody knows much about the appearance of Assyrian build-

ings, and none of the representations which exist look anything like

the Brussels structure, so that the Assyrian element must, appar-
ently, be confined to the detail, of which there is a certain amount
with a Ninevite flavor, mixed, necessarily, since no Assyrian proto-

types for them exist, with innumerable capitals, shafts, base?, mould-

ings and enrichments of other kinds, selected rather indiscriminately
from the Greek, Roman and the French Neo-Grec. In fact, the de-

tail of the building gave me the idea that the architect having the
task placed upon him of immortalizing himself, had first made a pretty
close study of Due's famous building and of the other Neo-Grec
work in Paris, and had then set himself to surpass them all, by the

astonishing novelty of a design not merely Neo-Grec, but Neo-Gree-

Assyrian. Jt would be a misfortune for architecture to have such
an attempt succeed, and the greatness of the scale of this one did not

save it. Ju such an imaginative, undefined style, everything depends
upon the artistic capacity of the designer, and some of the Neo-Grec
work is heavy, irrational and offensive in the same proportion that

the best examples are interesting and beautiful, and Poelaert seems,
not exactly to have chosen the worst prototypes, but to have fallen

into the same dilliculties as the authors of the least successful build-

ings in the styles. Instead of being broad, quiet, and delicately de-

tailed, his building, like some of theirs, Ls lumpy and full of unex-

pected awkwardnesses. An architect is usually fond of trying to ac-

count for the peculiarities of a building or a design, and many of

those in the Palace of Justice could, it seemed to me, be explained
by supposing that its author had built it from the elevations, without

studying it in perspective, or even casting the shadows with the

proper accuracy and force. Most of us know from experience, the
results from carelessness on these points, and one could hardly help
feeling that the designer's drawing-board had constantly misled him
with combinations of lines which, graceful as they might be in the

geometrical sketch, took a very different appearance in execution.
The most striking example of tins that I noticed was in the dressings
of the inner opening of the main entrance to the Salle des Pas-Perdus.

In this place the door-way was trimmed with a simple moulded ar-

chitrave, with a pediment over it, which seems to have been intended
for Doric, and probably looked very well in elevation. Unfortu-

nately, the door was flanked on each side by a column, so close to

the opening as to interfere with the ends of the pediment. Natu-

rally enough, it looked well on paper to show the ends of the pedi-
ment in front of the columns, and if the latter had been only pilasters
of slight projection the whole affair would have looked equally well
in execution. As it happened, however, the columns were round,
and the pediment had to be thrown forward inordinately to get it

far enough in advance of the columns to have the returns profile

against them. This made a heavy lump of what was probably in-

tended to be a light dressing, and a belated and most unsuccessful
effort seemed to have been made to relieve it by putting underneath
it, in the narrow space between the corona of the pediment and the
outer moulding of the architrave, a row of very flat modillions, or
rather cantilevers, so thin at the front as to look like the edges of

mutules, and pinching themselves into their narrow quarters in a way
very suggestive of the devices which occur to the amateur architect
when he finds that things are not coining just as he expected.
A still more unfortunate example of the same sort of miscalcula-

tion was, as I thought, to be found in the main door-way, a portal of
immense size and massiveness. This was evidently intended to be

very rich in design, and consists of two or three successive planes,
the outer one containing an arch, within which, in elevation, is a

pediment surrounded by rich sculpture, and within this again a

square-headed door-way, with more sculpture about it. The detail

here was rather strongly Assyrian, and in line elevation the compo-
sition must have been original, and perhaps very beautiful. In exe-

cution, however, the
planning brought the pediment, with the bas-

reliefs around it, so tar behind the enclosing arch as to be almost

completely in shadow, where their beauties are lost to the spectator
at a distance, while the gigantic arch, which is considerably higher
than the main walls, being detached sharply by the shadow which it

casts, straddles over the entrance in a way which suggests that the

building might walk out of its own door without much difficulty. In-

side, the famous Salle des Pas-Perdus is very nearly spoiled by the
same want of comprehension of the effect of the projections. Enor-

mously high as it is, three hundred and twenty feet from the floor

to the underside of the dome which forms the ceiling, the upward
view is so interrupted by obtrusive bands and cornices as to make
the room look, so to speak, rather long than high, and it is far from

producing the effect of many much less lofty halls. So far as the
execution of the building is concerned, nothing but the highest praise
can be given it. The stonework, in large blocks of Echaillon mar-

ble and a bluish limestone of similar character, is perfect in work-
manship and finish, and in comprehension of the position of each
block

;
and the detail, much of which is in very low relief, is cut with

exquisite sharpness and delicacy. Taken altogether, it is, with all

its weak points, a most interesting building, and it is pleasant to find
that the people of Brussels M> far appreciate it as to have given the

square upon which it fronts one of the most central and command-
ing spaces in the city the name of the architect.

ART IN ALSACE AND LORRAINE.1

IT
is always interesting to study a

portion of the history of art from a
local as contrasted with a broadly-

national point of view. National char-

acteristics themselves are thus brought
into stronger relief or, more exactly,
one phase and aspect thereof is shown
with a distinctness it can hardly have
when discussed together with other

phases, other aspects. And it is both

pleasant and useful, moreover, to have
those creative spirits to whom a prov-
ince or a district or a city has given
birth, grouped for us in a separate
frame. Their individualities and their

mutual relationships are thus explained
and having gained in our mind a
local habitation as well as a mere name

they are more clearly remembered
and more sympathetically understood. And, in conclusion, a history
of this sort (if at all portable in shape) supplies us with a valuable
hand-book for possible occasions of travel.

The especial local history from which I am now about to quote a
little is, however, a large quarto which no tourist would care to take
about with him; and it differs radically in the character of its sub-

ject-matter from most others of its class. Lying between France
and Germany, the meeting-place of alien races and alien tongues, at
one time German, at another time French in political affinities and
social affections, Alsace and Lorraine do not furnish us with a
theme marked by intrinsic unity or by any strong individuality of its

own. The art which grew up within their borders had no inde-

pendent local root though, of course, it exhibited some characterist-
ics peculiar to itself. It resulted from the mingling of French and
German influences and its characteristics are but a natural conse-

quence of this mingling. And the artists with brush or chisel whose
names this book collects together for us are ranked, in the general
histories of art, some as members of the Gallic and some as mem-
bers of the trans-Rhenish school. But for these very reasons, the

volume, if written from a truly impartial and scientific point of view,

might have had a very special interest and value. Then, of course,
it would have addressed itself directly and frankly to these facts I

have noted would have sought to unravel the threads of Gallic and
Teutonic influence and to show, now how they commingle and now
how they become purely French or purely German. But perhaps in

this present day no patriotic Frenchman could be impartial. Cer-

tainly our author does not even make the effort. Alsace and Lor-
raine to him are Gallic first and always and altogether. I remem-
ber to have read some years ago an interesting series of papers in

the ZeitschriftfOr Bildende Kunst which dealt with the architecture

of these same lands; and I wish I had it by me now for comparison;
for, as I recollect, in the eyes of this author, the development of the

provinces was just as wholly Teutonic; and from a collating of the

two something like the veritable truth might have been arrived at.

Yet M. Menard's book contains much of interest and of value, and
I do not think he would be likely seriously to mislead any advanced
student

; partly because his partisanship is very frank, naif and

palpable, and partly because he does not go very seriously into the
lower strata of his subject. He writes in a general, and popular rather

than a scientific or an antiquarian spirit, and simply describes muck
more often than he criticizes. His work cannot but be instructive

for the systematizing, thougli not greatly for the deepening or clari-

fying of knowledge ;
and it is doubly welcome as it relates to a land

which is less often visited (if we except the city of Strasburg) than
either of its mother-countries.

The volume falls naturally into two divisions, one treating of

Alsace and the other of Lorraine. And each of these divisions is

composed of two sections, the first historical and the second topo-

graphical in scheme. That is, M. Menard traces briefly in the first

place the course of art in the province and names its most important
representatives (giving much more space to painting than to archi-

tecture and consequently much more to modern than to elder times),
and then takes us a little journey from town to town and points out

what things of interest may be found in street or museum. The plan
is excellent, of course is not the author a Frenchman "i

Beginning at the beginning (with an introduction that deals with
both the provinces) we learn that the country lias but scanty relics

of ante-Roman times to show. There are a few relics of walls built

with undressed units, and a few large stones resembling the menhirs

ISArt en Alsace et Lorraine. Par Ken6 Meiiard. Paris : Llbrairie de L'Art ;

Charles Delegrave.
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of Brittany and Maine ; and, of course, a number of minor objects,

prehistoric and later in date
; though the richest collection of these

(a very rich collection indeed in the Strasburg Museum) was de-

stroyed at the time of the recent German occupation and not so

much as a catalogue raisonne has been left behind.

When the Romans came and gradually occupied the whole of

Gaul, several important routes led through these provinces to the

more remote, and they were covered with structures of every kind.

But so many and so fiery have been their military trials during tiie

eighteen centuries since, that scarce an important work survives

save the aqueduct of Juoy near Metz. But innumerable smaller

works of an fill the local museums or are to be found in others on

both sides of the Rhine enough to prove that Koman industrial art

flourished here with peculiar strength. Tombs also exist in the

Vosgcs mountains which have peculiar characteristics of their own.

Some of the funeral sleies now in the museum at Saverne, for in-

stance, must be very interesting, as M. Menard describes them as

being ornamented above with carved foliage and pierced below with

arched openings, the arches in some cases being pointed in shape.
More exactlv he does not picture them either in words or in illus-

trations.

Only a few large statues of this epoch have been found in the pro-

vinces, but statuettes are very abundant. The majority represent
either Mercury or Hercules, Mercury being tlie greater favorite of

the two. As in one of his phases he was the guardian of routes and
the protector of travellers, M. Munard finds his cult naturally pre-
dominant in a land which was, as I have said, a great highway
between Rome and Kastern Gaul and was constantly exposed, more-

over, to the incursions of the barbarians from beyond the Rhine. A
local legend brought Hercules himself into Alsace, and told how he

once forgot his club at Colmar. Even in our day, this club pic-

tured as a sort of mfdiicviil mace is the only object emblazoned
on the shield of the city. Truly, the old gods are not quite dead !

M. Menard concludes his introduction by a bold plea for the Galli-

cism of all art except, of course, the pure Roman, which has left a

trace in either province. The race, he says, is still the indigenous
Gallic race. The Romans subdued but did not exterminate it

;
and

the German invaders of a later time left the stock unchanged in-

deed, in his view, even unleavened. The fact of the Germanizing of

the local speech he regards as quite unimportant.
"
Everything that

speaks German "
he says,

"
belongs to the German family this is

the principle so cleverly applied by Teutonic covetousness
;
but there

is one fact which remains inexplicable. How is it that artistic apti-
tudes are to be met with precisely in that part of Germany once
inhabited by the Gallo-Romans while the most absolute sterility is to

be found in the purely Teutonic portion. If we consider the map
we are convinced that the artistic development of modern Europe
never crossed the Rhine or the Danube which formed the precise
boundaries of the Roman empire. The Rhine in particular forms
an almost absolute limit in artistic geography. Cologne, Mayence,
Spires, Worms, Wissembourg, Strasburg, Basle all the towns which
contain famous monuments lie on the Gallo-Roman bank of the

river. The only important edifice which is placed on the other bank
the cathedral church at Freiburg in Breisgau stands on a spot

where the Romans established themselves, as in an outpost, in early
times. The ruins of Roman baths at Baden-Wilier and of others

which have left traces in this part of the duchy of Baden, indicate

the presence of a fixed Roman colony. Bavaria, whose ancient pop-
ulation seems to have been in great part related to the Celtic races,

also received Roman colonies and has also proved itself possessed of

artistic aptitudes for which one would vainly seek the equivalent in

those parts of Gormany where the Latin element has played no

pdrt."
If we try to decipher from this and many analogous passages just

what it is that M. Menard believes as an historian of art, we are left

in some doubt between two interpretations. Does he think that Celt,

and Latin were akin in blood and artistic aptitude and that the in-

fluence of the latter merely helped the development of the former
without altering the course it would in any case have taken ? Or
does he think that the Latin influence was the one great factor and
that it simply found better ground to develop in in Gaul than it

would have found in Germany ? I cannot make quite sure which
belief it is he holds; but in either case the Teuton is wholly left out
in the cold. Of himself he could accomplish and has accomplished
nothing; and when he had been influenced by the Roman or later

(as we shall soon find our author noting) by the Frenchman even
then his creations are entitled but to an inferior rank. It is certain
that there is a measure of truth in the theory which allows to

French art a stronger influence over German development than is

currently accorded a much stronger influence than German histo-

rians are content to recognize. But it is just as certain that M.
Menard's way of putting the theory is far enough from the right

way. But this is not the place to argue the matter nor is mine by
any means the pen to do it.

The names of the earliest local architects (I speak first of Alsace)
certainly have a Gallic, and not a Teutonic sound. Dragobod, Ab-
bot of Wissembourg and Bishop of Spires, heads the list in the

seventh century, but is known to us by name alone. Drogon, Bishop
of Metz in 825 was a natural son of Charlemagne, and it is believed

that the present facade of the church at Marmoutier was of his crea-

tion. Willo lived in the eleventh century, and is reputed to have
been a very versatile artist, excelling especially in goldsmith's work.

As we might expect, among the most important existing relics of
these very early times are the miniature paintings wrought for the

many local monasteries. The finest work of this sort which the

province possessed, and one of the finest to be found in any land, was
an enormous volume M. Menard says he is tempted to name it a
"monument" called Hortua Delicutrum, the many paintings of
which formed an entire system of Christian symbolism. Alas I that
one must speak in the past tense it was destroyed at the time of the
German entry into Strasburg. Several full-page illustrations are,
however, given with M. Menard's text, reproduced from tracings

fortunately made ere the work had perished. They are strongly
Byzantine in feeling, and stand high among their class by reason of

the nobility of design, and the strength of picturesque imagination
they reveal. As always in Byzantine-tempered work of the later pe-
riods, we note a curious intermixture of Pagan and Christian mo-
tives, and a curious twisting of the former to express the ideas and
beliefs of the new cult. It is interesting (at least to me) to find that
this great book was the work of a woman llerrade of Landsberg,
Abbess of Hohenburg, daughter of a nobleman who was the vassal

and friend of Frederick Barbarossa. She was born between the

years 1125 and 1131, and her instructor in art is supposed to have
been another woman Relinde, her predecessor in the abbatial

dignity.
Of course M. Menard opens his chapter upon the history of the

Pointed style in Alsace with another plea for Gallic influence; and

equally of course we are better inclined to grant his assumptions
here than with regard to Romanesque developments. This was the

period when the architectural profession began to lie less wholly
within the hands of the Church and more within the hands of laymen.
It is the period, says our author, when the Freemasons lirst appear
in history (I need hardly point out that he can be no Freemason him-

self, or he would be content with no such mere mushroom existence

for the society); and Strasburg was the centre of the organization.
"

It is by the aid of this institution that in the thirteenth and four-

teenth centuries ideas and tastes in art were transmitted from one

country to another. The Freemasons of Alsace went to draw from
the Ile-de-F ranee, Normandy and Burgundy, the principles which

they applied in their own country, and carried afterwards beyond the

Rhine. The mysterious Albert of Strasburg, is considered to have
been the organizer of Freemasonry, but the traditions which concern
him are legendary rather than historical. The society was already

strongly established in the days of Krwin von Steinbach" (I trans-

late into the familiar form though the author writes the name, of

course, with a de) "but arrived at its highest development with Dot-

zinger, and only lost its active importance after the Reformation

period. Thus the three names with which Freemasonry is bound up,

belong to the history of art in Alsace." Architecture, I repeat, now

passed out of the hands of the clergy and into those of lay professors.
The first of these in Alsace whom we know by name is Hermann
Auriga, who flourished at the dawning of the thirteenth century. He
was chiefly employed in civil and military constructions, especially in

those of Strasburg itself, but is also the first builder whom we can
connect with the great church of the town. The Romanesque por-
tions of the cathedral the choir and the south portal are commonly
attributed to him. The latter, however, is more properly transitional

than Romanesque in style. The sculptures which adorn it are very
remarkable. Its principal figures, representing the church and the

synagogue are of not uncommon recurrence in Continental towns, but

only, I believe, in those where the Jewish element was conspicuous
in the population. The Strasburg pair are among the finest of their

kind our author says are the very finest so it is again pleasant to

note that history (not through legend, but by the witness of a well-

preserved inscription) gives them to us as the work of a woman. Sa-

vine, or Sabina was undoubtedly their sculptor though she could not

have been, as was formerly supposed, the daughter of the great Er-

win. Her date is too early for such parentage, and if, as our author

says, it is but natural to believe that she was related to some one who
was in authority over the structure, this person was very likely Her-
mann Auriga. To her hand has also commonly been attributed the

so-called "angel pillar" in the interior of the cathedral. But this,

according to our author, is a work of pure Byzantine flavor, and
therefore still earlier in date. From the illustration he gives, how-

ever, the architectural details appear to be transitional and not pure.
William of Marbourg was long declared to have been the only ar-

chitect concerned in the building of the beautiful Church of St. Mar-

tin, at Colmar. But as he died in 1366, and as the structure is largely
of the thirteenth century, it is not surprising that a M. Hugot, libra-

rian of the town, should have been prompted to search for more reli-

able facts. Among the sculptures of the St. Nicholas portal, the old-

est feature of the church, he discovered a full-length seated figure

holding architectural implements, and beside it, written out in full,

the name " Maistre Humbret." Therefore to this hitherto unknown
hand may be attributed the chief portions of the church, and to Wil-

liam of Marbourg only the choir and certain minor parts, which are

fourteenth century in style.

Passing over one or two less conspicuous names, it is interesting
then to read what our author has to say of that great Erwin, whose
name is more familiar, alike to students and to the outer public, than

that of any other mediaeval architect. It is needless to remark that

he combats the beliefs which would make him of German birth. The
name Enrin, he argues, does not appear in the German language
until after this period, and is probably a Teutonic version of the
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French "
Hervd," or the older "Herpuin;" and Steinbach, in the

same way, was probably a translation of some such Gallic name as
" Pierrefont." "Moreover, the epitaph on Erwin's tomb does not

indicate his birthplace, and the title Steinbach appears for the first

time in an inscription of a period much later than that to which the

illustrious architect belonged. . . . Unfortunately, the systematic
destruction of the Strasburg library by the Germans, and of all the

documents which it contained, obliges criticism to content itself with

simple conjectures.
Erwin worked on the cathedral for many years prior to his deatli

in 1318; but a fire which burned all his scaffoldings in 1298, and
also destroyed the timber roofing of the nave, interfered so sadly
with the progress of the work that it was far from being completed

by his hand. The magnificent fa9ade, however, is suflicient by itself

to entitle him to the rank he has always held among his fellows.

The spire, which is popularly considered the great glory of the struc-

ture, but which certainly bears an inharmonious relation to the lower

parts of the facade was not contemplated in its present form by Er-

win, but was a later addition. Its history is by no means clear, but

its seems as though the John Hultz, of Cologne, who is credited with

its creation was two persons, and not a single artist. M Gerard, who
has inquired very closely into such questions, is cited by our author

as believing that an elder John Huh/, determined the shape of the

octagonal tower, and conceived the idea of the four spiral staircase

turrets; that the Juncker of Prague carried the work up to the

springing of the spire, and that the younger John then constructed

this.

Jost Dotzinger, of Worms, worked upon the cathedral at a still

later dav, and erected the rich Flamboyant font in 1453. As has

been said, his figure is important in the history of Freemasonry.

Owing to his inlluence the centre of the organization was definitely
fixed at Strasbury, and all other lodges were subordinated to hers in

which, of course, the cathedral architect ruled. It retained its supre-

macy on both sides of the lihine until in 1707, the diet of Ratisbon

decreed that no German city should receive laws from a French
town. But by this time the practical importance of the association

had long been lost.

The pictures given with this chapter of Dotzinger's font and of the

St. Lawrence portal of the cathedral (which was b'lilt by Jacob of

Landshut, in 1494), by no means incline us to accept M. Menard's
belief in the purely French spirit of all local art. The font, as I

have said, is of rich Flamboyant work, but its design is by no means
so graceful as we commonly find in true French work of the period,
while a distinct German accent speaks in certain of its details. In

the portal which is forty years later in date Teutonic feeling is

still more strongly marked. It is a most interesting work, as show-

ing the dawn of the Renaissance in a way at once very clear and

very charming. The opening is square-headed, and though the de-

tails of its stone-work are Gothic, those of the door itself are largely
Classic. Above the opening, in a recess formed by open canopy
work designed as three sides of an octagon, is an admirable seul]>-

tured group representing the martyrdom of St. Lawrence; the por-
tals are flanked by very elaborate polygonal piers, bearing numerous

full-length statues, and finished as rich and lofty pinnacles; and the

whole composition is crowned and united by an open parapet. The

sculptures were executed by John of Aix-la-Chapelle ;
the main

group is strongly mediaeval in accent, and the flanking statues also

show the lingering influence of the elder school, although there a

rather awkward and exaggerated effort after classic freedom is per-

ceptible in their draperies. The general effect of the portal as a

whole might be counted French, but most of the architectural details

are thoroughly German in form, "
stump-tracery

"
being profusely

used though rather more gracefully managed than is customary in

purely Teutonic work. On the whole, the portal is, I repeat, a sin-

gularly interesting example of how three tendencies may meet and

mingle together in a work which yet preserves unity of effect and
much vigor and beauty. M. G. VAN RENSSELAER.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.]
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COI.OH-BLINDXESS. A Parisian physician has brought before the
Frencli Academy of Medicine the results of his investigations concern-

ing color-blindness. He has examined 11,175 persons. Two of these

only were incapable of distinguishing one color from another, three
were blind for red and six for green, eighteen could not distinguish

green from red, fifteen saw no difference between green and blue or

gray, and fifty-two had a peculiar weakness in color vision in general.
New York Commercial Advertiser.

LIGHT AND WATER-COLORS.
A RKPLY.

IT
would

have been
far from my

wish to break
a lance with

\ so formidable
an antagonist
as Mr. J. C.

Robinson had
not the open-
ing of the con-

troversy in the

Times assumed
the character
of a challenge
to those who
practise water-

color painting,
as well as to

collectors and
the custodians

of our muse-
ums. I ven-

ture, therefore

to enter the

lists as a hum-
ble represen-
tative of the

challenged
party upon the

understanding
that, in this

capacity, I am entitled to the choice of weapons.
The weapon I select without hesitation is a plain un-

varnished statement of facts, together with fuch infer-

ences as may be drawn from the study of a question that

has occupied the attention of water-color painters long
before the present discussion arose.

"7JL
Convinced that ad cnptandiim arguments and the re-

?P course to exaggerated statements only divert the atten-

Pj
tion from the real issue, I will endeavor to summarize as

l briefly as possible the several phases through which the
1

question has passed, and then enter upon the considera-

tion of individual cases.

The project of lightins up the National Gallery, so justly con-

demned by the authorities of that institution, led naturally to I he

consideration of a kindred question the condition of the valuable

and representative collection of water-color drawings at the South

Kensington Museum. Mr. J. C. Robinson, doubtless from a lauda-

ble desire to secure the safety of our public collections, drew atten-

tion to the deleterious influence of daylight upon water-colors, in-

stancing the present condition of the South Kensington drawings as

a proof that these works could not be exposed without risk to the

light of day ;
but Mr. Robinson appears not sufficiently to have con-

sidered that there are other influences besides light which work pre-

judicially upon water-colors, such, for instance, as damp and impure
air. A careful examination of the collection has convinced me that

the last two agencies have been at work in several of the instances

brought forward in evidence of the injurious effects of light alone.

Now, as the arguments against the exposure of water-color drawings

upon our walls rest chiefly upon the assumption that daylight is their

greatest enemy, I wish to point out that as regards their safety from

damp, impure air, and mechanical injury from abrasion and careless

handling, they are better protected when placed in frames covered

with glass and sealed at the back than when they are kept in port-
folios or in drawers.
When the results of the official inquiry into the merits of this diffi-

cult and complex question become known, the public will be in a po-
sition to judge how far the serious accusations brought against an im-

portant department of one of our principal museums are justified by
the patient and searching inquiry that is being instituted. That the

decision arrived at will be an impartial one and lifted above the

heated atmosphere of a newspaper controversy there can be no rea-

son to doubt. I may be permitted, however, in the interim, without

in any way prejudging the case, to record a few facts that have come
under my notice during a very careful survey of the South Kensing-
ton Collection, tending to prove that the danger of exposure to light
has been greatly exaggerated.
The bearing of the very beautiful collection of early English

water-color drawings now on view at the Royal Institute upon the

question at issue will next engage my attention, and here I have been

so fortunate as to procure, in a large number of cases, ex;ict and per-

fectly trustworthy data from which to form a judgment both as re-

gards their present condition and the circumstances under which they
were placed previous to their exhibition on the walls of the Institute.

Beginning with the permanent collection at South Kensington, I

examined the water-color drawings seriatim, stopping here and there

to note down such observations upon particular works as seemed to

bear upon the question of exposure. . . .
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The drawings by Turner, fourteen in number, are thoroughly rep-
resentative of his different styles, and with the exception of "

Hornby
Castle

"
(No. 88), the distance and foliage of which seem to have

slightly faded, are in excellent preservation. The " VVarkworth Cas-

tle" (No. 547), exhibited in 1799, is a splendid example of perma-
nence. The paper in this beautiful drawing perhaps slightly deep-
ened in color by age seems to justify the assertion of Sir James
Linton that this work and some others that he mentions are actually

deeper in tone than when they were first painted a remark that

has been perverted by Mr. Robinson into the assertion that they have

gained in brilliancy.
Three drawings by H. W. Williams, who died in 1822, come next

on my list No. 648,
" Castle Campbell," No. 649,

" Loch Tummel,"
and No. 30)8,

" Bothwell Castle," painted in 1802. All three in per-
fect condition.

Francia, who died 1839, Nos. 568 and 625, the first faded, the sec-

ond unchanged. The works of this clever artist are grey in tone,

which renders it somewhat difficult to give an opinion as to what their

antecedent condition may have been. The same remark applies to

many of theearlier masters. John Glover, born 1767, died 1849,
No. 478,

"
Tivoli," apparently unchanged. J. Laportc, !>. 1769, d.

1839, "Conway Castle," sky and water much faded, the Indian red

pronouncing itself strongly, the indigo nearly disappearing. I wish

to insist upon this quality in indigo when it is associated with Indian

red, because in a great number of cases this combination of pigments
appears to have been the sole cause of fading.
Mr. J. C. Robinson, in his letter to the Times of March 26, makes

the remark that " the more or less fugitive colors are not only by far

the most numerous, but they are also the most brilliant and useful to

the artist." Now here I must join issue entirely with Mr. Robinson,

for, if we eliminate indigo and some of the vegetable yellows, the

causes of decay are quite sufficient to justify the cry that "
every fully-

colored water-color drawing, framed and exposed to the light, begins
to fade and change, to die in fact, from the very moment it is

exposed. . . .

I now approach a series of drawings which offer a remarkable

proof of permanence. I allude to the " Ellison Gift." It happens,
most fortunately for my argument, that the greater part of these

drawings are in their original frames. A glance at the style and con-

dition of these frames ought to convince the most sceptical that the

works they contain have been exposed on the walls for a period far

exceeding the limits assigned by Mr. Robinson to the duration of a
water-color drawing. . . .

Leaving this valuable series of drawing in the Ellison Gift, I will

proceed to notice some others which have been selected to illustrate

both permanence and change. And here I occupy more uncertain

ground, as, for obvious reasons, I am prevented from ascertaining
with certainty the extent to which they may have been exposed to

light previous to their acquisition by the Museum.
No. 431, Cristall, b. 1767, d. 1847, "The Fishmarket, Hastings."

This drawing shows no evidence of fading, but its appearance sug-

gests that it must have been exposed to smoke or impure air long
prior to its purchase by the Museum in 1873. No. 2938, Smith

bequest, Eddridge,
" Near Bromley, Kent," secured by the Museum

according to the terms of the bequest in 1876; generally in good
condition, as are the other eleven drawings by that artist. Eddridge
was born 1769, and died in 1821. No. 1426, Townshend bequest,
Robson, b. 1790, d. 1833, "Loch Coruisk, Skye," in perfect condi-

tion. No. 3047, Smith bequest, Bonington, 6/1801, d. 1828,
" Street

in Verona," in good condition. Nos. 568 and 569, J. Chalon, b. 1778,
d. 1860. Both these drawings are in a bad condition. The " Welsh
Landscape

"
has suffered from damp, and in the "River Scene"

there is distinct evidence that water has run down it from above.
No. 3013, Smith bequest (1876), Cotman.i. 1782, d. 1842,

"
Dieppe."

The color is unaltered, but there are mildew spots in the sky, point-

ing to damp. The other drawings by this artist are in good condi-
tion. No. 564, D. Cox,

"
Cottage near Norwood," in perfect condi-

tion. No. 158, D. Cox,
" Moorland Scene," signed and dated 1854,

quite unchanged. I have omitted to notice two other drawings in
the Ellison Gift, which I here add to that important series namely,
No. 1011, J. Barret, "Landscape Composition," original frame, and
No. 1012, J. Barret, "Weary Trampers," signed and dated 1840,
both in a perfect state.

In order to justify the censure directed against the authorities of
the Museum by Mr. J. C. Robinson for neglecting the necessary pre-
cautions for securing the safety of this collection, it will be necessary
for that gentleman to prove that the unsatisfactory condition of some
of the drawings, which I have not hesitated to notice above, has been

brought about since they have been placed upon the walls of the
Souih Kensington Museum.

It now remains for me to notice the interesting series of drawings
by Cozens, included in the Dice collection. As regards their present
condition they speak for themselves. I see no evidences of change,
but they offer a valuable illustration of the method of work adopted
by the early school of English water-color painters, being executed
first in monochrone and then heightened in effect by thin washes of

local color. This conventional treatment was followed by Turner
in his early works, which in many instances have been actually copied
from drawings by Cozens. Turner, however, very soon emancipated
himself from the trammels of his instructor, his instinct for color

leading him to see that one monotonous tint was quite inadequate
to express the varied hues of shadows as seen in nature. Girtin
shared with Turner in this just discrimination, and, even in the few

years of life allotted to him, was able to effect a revolution in the

practice of water-color art. The seven drawings at South Kensing-
ton appear to be well preserved, but as the turning point in the his-

tory of English water-color art it is to be hoped that the authorities of

the Museum will be able to enrich their collection by olher and more
striking examples.

Passing to the works of an artist belonging to a totally different

school, I will next notice the large drawing by George Cattermole, the
" Diet of Spiers." This work having been particularly alluded to as
an instance of fading, I wish to ask why it is that other drawings by
Cattermole belonging to the same series (the Ellison Gift) and ex-

posed to light under the same conditions offer so marked a contrast.

The answer to this question is very simple. The " Diet of Spiers
"

is a very early work of the master. It is executed on white paper
in transparent color. At an early period of his career Cattermole
discovered that the use of white paper was not congenial to him, and
he soon abandoned it for the peculiar gray coarse paper used, I be-

lieve, for wrappers by the papermakers. Upon this material he

painted frankly in body-color (youac/ie). This method, so well
suited to the impetuosity which characterizes his work, he pursued
to the last.

The drawing in question, regarded as a work of art, could never
have competed with his later productions, but 1 have it upon the

authority of one of Cattermole's most intimate friends a gentleman
still living, and who is the contributor of some of the finest produc-
tions of the master in the present exhibition at the Institute that

this particular drawing was allowed to remain uncovered for weeks

together at the. engraver's, exposed certainly to dust and possibly to

damp.
The drawings by Holland may also be compared with advantage

with those at the Institute, these latter being authenticated as hav-

ing been for many years exposed to full daylight. I am unable to

discover any appreciable difference between the works of this artist

as represented at the South Kensington Museum and those now on
view at the Institute.

I will close the notice of the South Kensington drawings, neces-

sarily imperfect, by a reference to a work by Win. Hunt, because it

has been cited by Mr. Church in evidence of fading under the treat-

ment to which it, has been subjected at the Museum. The drawing
in question is obviously an unfinished one. This the pencil-marks
still left in the background woulcl suffice to show

; but 1 would call

attention particularly to the melon, the principal feature in the work.
This portion of the drawing has not faded, for the color has never
been there. It is simply a luyiny-in with body-color previous to its

completion in transparent or glazing colors a process familiar to

oil painters, but seldom resorted to by water-color artists except in

the case of William Hunt.
We come now to the region of facts, not only as regards the

actual condition of some of the finest specimens of water-color art

that have ever been gathered together, but also to that chief element
in the question, the history and antecedents of a considerable num-
ber of them.

I allude to the collection at the Royal Institute which the energy
and perseverance of Sir James Linton have enabled him to present
to the public as a proof that the hasty and sweeping charges brought
against one of the most beautiful arts of our time have not been sub-

stantiated and are incapable of verification.

Presuming that most of the readers of this article have personally
inspected the collection in question and that the perusal of Sir James
Linton's preface to the catalogue will have explained the objects of

the exhibition, it will be sufficient to state briefly that it was in-

tended to confute a mischievous fallacy which by its wide circulation

through the medium of a powerful journal is calculated to mislead

the public into the belief that one of the richest and purest enjoy-
ments of our lives the contemplation, namely, of the works of tlie

greatest English water-color painters of a past generation is a

fleeting delight which can only be indulged in under conditions that

are troublesome and difficult of attainment. Who can compare for a
moment the satisfaction we derive from the inspection of works in a
museum with the enjoyment of water-color drawings exposed upon
our walls ? The critic or dilettante visits the British Museum to

compare styles or to verify a date, and it is well that this opportunity
should be afforded him, but the pictures upon our walls appeal to a
different and I think a higher faculty. Who is there that, being the

fortunate possessor of beautiful works of art, will fail to admit their

humanizing inflnence? and how the aspect of a "Turner" or a
"David Cox" diverts his attention from the petty cares of life, the

res anyustas domi, and even helps to soothe him under the pressure of

greater troubles?

I would wish to point out that the objects of the permanent collec-

tion at South Kensington and the much smaller exhibition which I

am now about to notice are widely different. The South Kensing-
ton Museum is above all an educational institution, and its art collec-

tions are brought together with the distinct intention of guiding the

student in the investigation of the history of its different branches.

Hence the condition and the qualities of individual specimens have
been less regarded than the position they occupy in the category

they are intended to illustrate. The exhibition of early English
water-color painters at the Institute consists of the contributions of
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various collectors and connoisseurs, who have kindly lent their works

for the purpose indicated. In the former case I purposely selected

for notice many of the drawings which at some period of their ex-

istence had suffered injury from the treatment to which they had

been subjected, with the view of showing that in numerous cases

other causes besides exposure to light had been at work. With re-

gard to the Institute collection no such discrimination is required, for

they are nearly all in admirable condition.

I will proceed to notice a few of these drawings. The three mag-
nificent Turners, now the property of Professor Huskin, occupy as

their transcendent beauty entitles them a central place on tlie walls

of the Council Room. Of the drawing No. 90,
" Scene in Savoy,"

I am enabled to state with absolute certainty the following particu-
lars. Professor Ruskin speaks of it in these terms: "

It is a very
early drawing, certainly not later than 1812 or 1814, and I cannot

conceive of it as ever more beautiful than now." To my personal

knowledge the " Scene in Savoy
" was hung on the walls and exposed

to ordinary daylight for upwards of twenty years. Mr. Ruskin pro-
ceeds to say :

" The Devonport and Salisbury were hung in the ex-

cellent light of Mr. Windus's drawing-room at Tottenham, and Ciime

from Tottenham to Denmark Hill." No. 8, Turner,
" Tintern

Abbey," exposed to light ever since it was painted in the year 1800.

The practice pursued by Professor Ruskin of covering up his Turner

drawings during a portion of the day, although, as evidenced by the

condition of many works by Turner, by no means a necessary pre-

caution, is to be advocated as an exceptional measure, owing to the

extreme tenuitv of many of his tints and the subtle gradations of

color upon which so much of the value of his work depends. It is

well known that paper when excluded from the light acquires a yel-

low color by age, an effect similar to that produced upon oil pictures.

It is, therefore, in every way desirable that delicately-tinted water-

colors should be alternately covered over and exposed to light. The

opinions of Professor Ruskin upon ail matters relating to art stand

in no need of advocacy by me. Every line that he has written will

he remembered and quoted long after the present controversy has

been forgotten ;
but as he has been charged with inconsistency, it is

well to remember that he only advocates this precautionary measure

in the case of drawings by Turner. . . .

I have now, I trust, succeeded in verifying my original statement

that a very large number of the drawings in this remarkable collec-

tion have been exposed to full daylight without appreciable change.
The publicity given to the statement of Mr. J. C. Robinson has in-

duced me I fear at the risk of wearying the reader to go into

much detail. This has been inevitable, for it is only by the reitera-

tion of particular facts that it has b ;en possible to meet general ac-

cusations. As regards the present condition of the drawings, they

speak for themselves.

In a letter from Mr. J. C. Robinson recently addressed to Truth

the following passage occurs :
" What is there to show that many,

perhaps even the majority, of these drawings may not, for the

greater part'of their time even, have been kept in the dark in port-

folios, or otherwise carefully protected from the light? This has

certainly been the case in some instances ; and if this can be proved,
is not the exhibition at least sailing under false colors ?

"
I trust

that the information I have been enabled to procure is a sufficient

answer to these questions. Had the collection at the Institute con-

sisted solely of works that had been exposed to daylight, Sir James
I/mton would have laid himself open to the charge of having pur-

posely excluded every drawing which told against his argument. It

might have been supposed that the mere fact of such a collection

as this having been secured in little more than a week would have

been sufficient to refute the absurd accusation that members of an

honorable profession have banded themselves together in order to

propagate a falsehood for this in effect is the charge hurled against
them.

Before concluding this branch of the subject, which is intention-

ally devoted to the enumeration of facts, I wisli to call attention to

the condition of a small but well-selected collection of drawings in

the possession of my friend, Mr. Henry Drake, of Kensington. This

gentleman has not only afforded me an opportunity of carefully in-

specting the works in question, but has given me the assurance that

they have been hung on his walls for twenty years, and for about the

same time on the walls of their former possessor. Being most of

them in their original frames, it may be taken for granted that they
have been exposed to light for more than forty years. I think that

their present appearance would be a revelation to those who hold

that the period of thirty years arbitrarily fixed upon for the duration

of their existence so far as color is concerned, has been far exceeded.

The collection comprises drawings by the following artists : W.
Muller, Copley Fielding, David Cox, G. Cattermole, E. Duncan, G.

Fripp, P. Naftel, and others, all in admirable preservation. No
special precaution has been adopted with regard to these drawings,

except their protection from direct sunshine.

The difference between the effects of direct sunshine and diffused

light are so enormous that 1 was long under the impression that they
differed in kind as well as in degree. The inquiries I have instituted

concerning this matter have led me to modify this opinion, hut prac-

tically my conviction remains the same, and I think the above facts

attest that there is a gulf between the effects of sunshine and ordi-

nary diffused daylight an assertion that no one who has prac-

tically studied the subject will be able to deny. The exclusion of the

direct rays of the sun from water-color drawing is a condition of

their preservation in the state in which they were produced; and had
the discussion opened with a recommendation to that effect, 1 am con-

vinced that the controversy would have been pursued in a very differ-

ent tone from that it has unfortunately assumed.

It is to be observed that in his first letter to the Times Mr. J. C.

Robinson takes no notice of the varied pigments employed by differ-

ent artists, but pointedly asserts that all water-color drawings are

doomed to destruction unless guarded from daylight, thus leading
the uniniiiated reader to conclude that all the pigments employed by
water-color painters were opun to the same objection. It was not

until Professor Church took up the question and pointed out the

particular pigments that should be used with caution, that Mr. Rob-

inson descended from vague generalities to the consideration of

really important factors in the question. It is, however, worthy of

remark that Mr. Church is more exercised in his praiseworthy en-

deavors to promote the study of the chemistry of pigments among
living artists than in vain regrets over the ignorance or indifference

of some of the greatest artists of the century concerning the pig-
ments they employed.
The greatest master of landscape painting the man who occupies

a solitary pedestal in Walhalla of landscape art was admittedly
careless in this respect. In whichever medium he worked, the one

consideration by which he seemed to be guided was the production
of the effect to which he was urged by the inspiration of the moment,
and this especially with regard to the scheme of color he adopted,
which induced him to select the colors which were the best expo-
nents of his ideas. Turner was probably little troubled by the

question of durability. As Mr. Kuskin happily remarked, "He
feels in color, but he thinks in light and shade." The rich enjoy-
ment which the mere practice of his art must have afforded him was

untempered by anxiety as to the future of his work, and was akin to

the satisfaction of a great musician who draws sweet tones from his

instrument.

It is from these considerations that I should feel disposed to ex-

clude the water-color works of Turner from the walls of our public

galleries, except under the conditions which in the National Gallery
render them secure from injury.

Passing on to the lesser lights, the men who, admirable in their

way, are only second to Turner, it would be a misfortune were we to

be deprived of free access to their works so long as they are placed
under vigilant care.

The pessimists, happily few in number, would have us believe that

the durability of pigments, as regards the effect of daylight upon
them, is in the inverse ratio of their usefulness. This is fortu-

nately far from being the case. The fading effect of light upon cer-

tain pigments is almost confined to those of organic origin, many of

which have been but sparingly employed by our best water-color

painters.
Sir James Linton expresses the opinion that certain drawings have

even become richer and deeper in tone than when they were first

painted, but he is represented by Mr. J. C. Robinson to have said

that they have gained in brilliancy, which is quite another thing. The
desiccation of the size in the paper, as well as the gum and other

media employed in the manufacture of water-colors, may have con-

duced to this quality, a change which is analogous to the darkening
of the oils and varnishes in oil paintings.

It has been hinted that artists are not entitled to a hearing on
this question of durability, on the ground that they are influenced

by interested motives. The truth or fallacy of this accusation must

depend upon the meaning attached to the word. In one sense

artists are certainly interested witnesses, but if sordid motives are

attributed to them such an imputation must be emphatically dis-

claimed. Mr. Robinson may rest assured that the sincerest admirers

of the early school of English water-color painters are to be found
in the ranks of living artists, who would view with dismay the disso-

lution or decay of the priceless treasures which have been bequeathed
to us.

Many artists have themselves instituted experiments upon the

pigments employed by painters in both materials, but they have
hitherto been of a desultory nature, and not pursued with sufficient

system. The investigations of Professor Church have been of great
value in this respect, and whilst deprecating the animus exhibited

by Mr. J. C. Robinson, both as to the matter and the manner of his

attacks, I am quite ready to allow that good results may follow from
the inquiry that he has instigated, and whilst separating the good
seed from the chaff let us remember the old adage : Fas est et ab

hoste doceri.

Before this controversy began, people were becoming weaned from
the fallacious doctrine that works executed in water-color were nec-

essarily less permanent than those "
protected

"
by the oils and var-

nishes with which they were painted, and it is to be hoped that this

scare will not deter them from reconsidering the verdict that all

water-color drawings which have been long exposed to daylight have

been irreparably injured.
Mr. Robinson contends that one of the causes of the greater sta-

bility of oil paintings is the circumstance that the pigments are

employed in far greater volume than in water-color painting,

strangely overlooking the fact that the early painters applied the

colors with remarkable thinness, as may be seen in the works of

Jan van Kyck, Albrecht Diirer, Holbein, and in most of the early
Italian masters. It is moreover to be noticed that these works were
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painted on a white gesso ground, and probably in water-color. The
use of oil or varnish was an after-process employed in finishing the

picture. I am aware that I am now treading upon debatable ground,
but there is high authority for the assumption. Now these so-called

oil paintings are precisely the works which excite the admiration of

the world not only from their inherent beauty, but from their ex-

traordinary durability.
The practice of loading the color belongs to a later date, and I

have yet to learn that it conduces to their permanence. That light
is not without its influence upon certain pigments, even when they
are "locked up" by oil or varnish, is evidenced by the fact that

numerous examples of the Dutch school have suffered in' this

respect. .

Landscapes by Hobbema, Both, and Ruysdael, frequently show

fading in the greens of their foliage. In these cases yellow glazing
colors of vegetable origin have been employed, which, being fleeting,

have passed away, leaving a cold blue green underneath. Such

examples might be multiplied, and they extend even to the Floren-

tine and Sienese schools of the fifteenth century, and especially in

the flesh tints of Botticelli, whose works, graceful and refined as they
must always have been, may even have acquired a certain pathos
from the pallor that has ensued owing to the use of pigments pre-

pared from cochineal.

I mention this fact in order to show that the fading effects of light

upon certain pigments is by no means confined to water-colors. On
the other hand, the durability of flax, which material is the founda-

tion of all good drawing paper, is abundantly proved by the wonder-
ful preservation of linen in the Egyptian tombs.

"Pure old water-color painting upon pure old rags" -such is the

panacea offered by the greatest art critic of the day, to pour balm
into the wounds of those who hold that all water-color drawings are

doomed to extinction when exposed to daylight.
In the opening pages of Mr. J. C. Llobinson's article in this Re-

view, to which I have presumed to offer a reply, lie says that in his

first communication to the Times he did not intend to provoke a con-

troversy, by which, I suppose, he means that, the fiat having gon
forth that all water-color drawings were for the future to be consid-

ered as inherently perishable, it would be presumptuous for any one
to dispute either the premises with which he starts, or the conclu-

sions at which he arrives.

Not being in a position to speak ex cathedra, and having to face the

proverbial difficulty of proving a negative, 1 have ventured to em-
bark in a controversy with an assailant in whom fluency and wealth
of illustration are happily blended. But, fortunately for ourselves,
combatants have been enlisted on our side who combine a practical

experience of the art in which they excel with the critical faculty
which renders their testimony of the highest value. As any defini-

tive judgment upon the merits of the casu can hardly yet be expected,
we must look to the gradual enlightenment of the public for the deci-

sion of a question that concerns every lover of art. Frank Dillon in

the Nineteenth Century.

Any Decc.ATir/

SPIRES.

TT?HE tall spire,

| conveying to
'

the mind an
idea of immeasura-
ble height, and

seeming to fade

away in a point, is,

perhaps, the most

perfectly beautiful

external feature of

the Pointed or

Christian styles of

architecture to
which it properly

belongs. In all ages and countries there has been an apparent ten-

dency to carry buildings to as great a height as possible, and hence
have originated the various architectural forms of pyramids and obe-

lisks, towers in endless variety, domes of various shapes Classic,

Byzantine and Saracenic the minarets of the East, and tal! monu-
mental pillars; but the spire, obvious as its form seems in its pure
simplicity, was unknown in architecture until towards the end of the
eleventh century. There have been many discussions, somewhat un-

profitable, though interesting, as to the source whence the mediaeval
builders drew their first ideas of the pointed arch and spire, and gen-
eral opinion has apparently settled to the conclusion that the pointed
arch was simultaneously suggested to the various nations of Europe
by the sight of the Saracenic arch during the Crusades. If this were

really so, it must be added that the genius of the Christian builders

improved so vastly upon any hints they may have received from the
East that all traces of such origin rapidly disappeared. The spire,

however, is a purely self-evolved feature, which originated in the

general tendency of Pointed architecture, completely independent of

external hints or examples. Among other suppositions, it has been
said that the form of the spire might have been suggested by the

pyramids or obelisks of Egypt; but there are so many points of dis-

similarity between these objects and the true spire that it, is extremely
unlikely. It is usual to refer to the pyramidal covering of the tower
of Thaon Church in Normandy, built towards the end of the eleventh

century, as the earliest example of a spire, but it is hardly correct
to call this a spire at all. It is neither more nor less than a small

pyramid, square in plan and with sides formed of four equilateral
triangles, the stones of the interior being left rough, and overhan^inc
each other. There are several pyramidal roof coverings of a like

nature, erected about the same date in Normandy, and incorrectly
spoken of as early examples of the spire; but the true spire was not

developed until the square plan, which is of the essence of the pyra-
midal form, was abandoned.

Early native Indian architecture made some approach to the form
of the spire, but never actually reached it. The typical Indian tem-

ple was a cubical building of small dimensions, and some temples at
Benares have roofs which rise to a great height compared with the

building, and have a straight outline tapering to a point. Others, as
in Orissa and elsewhere, are varied in shape by projections on the

plan, and are covered with a lofty roof which follows the plan of
the building to its apex, which it reaches with a considerable out-
ward curve. We also meet with pinnacles and other ornaments on
these lofty roofs, somewhat resembling those applied to the spires of
Christian art, but none of them can properly be called spires. The
tall yopuras, or gateways of Southern India which our forefathers
used to call pagodas are, properly speaking, towers which diminish
in size as they ascend, and although of slightly tapering form have
no affinity with spires. The utmost that can be said of the spire in
Indian architecture is that it received a very imperfect development,
if any ; but even this there is no historical reason for supposing that
those who built the first Christian spires ever saw, or had the least

knowledge of.

The pyramidal roofs above named, combined with the pointed ter-

minals, often employed on buttresses and turrets in the Later Nor-
man and Early Pointed styles, were the immediate precursors of the

spire, and its form was probably suggested by them, although Mr.
Fergusson was of opinion that the spire took its origin from the

gable termination seen in some foreign towers. They, however,
generally corresponded in plan with the structures to which they
gave a finish, and rose to no very great height. Thus the square
towers had square pyramidal roofs, which rose direct from the outer
surface of the walls, and, therefore, were without parapet or space
around the base. They were also necessarily of very low propor-
tions compared with the octagonal spires of later date, as may be
seen in the Norman churches of Thaon, before mentioned; of Co-
mornes, near Bayeux ;

of Basly, near Caen
; and of Rosel. Circular

turrets had circular spirelcts or cones, and at Rochester Cathedral
there is an octagonal turret, which has a small octagonal-pointed cov-

ering like an incipient spire. The square pyramidal roof had alo
an unavoidably heavy effect, with a too strongly-marked diversity of

light and shade.

The true spire, however, received its finest development in England,
and its introduction was coeval with the Early English or Lancet
style. Its distinguishing characteristics are its general octagon

plan, the very acute angle to which it ascends, and the simplicity of
its straight outline.

In the first stage of development of the Early English spire, it was
still little more than a stone roof, like those of Normandy ;

the tower
on which it was erected had no parapet, the spire came down with

dripping eaves, and was supported on a corbel-table. There are very
few spires remaining of this period, it having been most common to
construct them of timber, which has perished long ago ; although

spires must have been very numerous, it being evident, from the con-

struction, that nearly every tower of any importance was designed
with a view to a spire of some kind, although to this rule there are

exceptions in some districts that of South Northamptonshire, to

wit, where parapets and low roofs were placed on some small towers
from the beginning. In some cases the stone spire, which afterwards

replaced that of timber, retains the form of its original namely,
square at the base, though immediately becoming octagonal, so as to

give the cardinal faces the appearance of being spread out in an
awkward manner. This is the case at Etton, which has dripping
eaves. At Aylstone and some other Leicestershire examples, the

spire is connected with a sort of parapet ;
at Denford, Northampton-

shire, with a parapet and pinnacles at the angles.
The name of the " broach spire,"or as it is still called in some parts

of England simply the "
broach," is commonly given to this, the earli

est class of spire in England. A broach spire springs directly from
the eaves of the tower walls. It was at first entirely without para-
pets or gutters, being made simply by shaving off the corners of the
tower at the top, and so creating an octagonal platform, with which
the spire exactly corresponded, and from which it naturally ascended
in its unadorned simplicity. Another kind was formed by chamfer-

ing the spire upwards from the corners of the tower; in other words,
a square spire was placed on the tower, and its angles were shaved
off from the apex to a point near the base, where the cutting was
continued obliquely to the corners of the tower. But the genuine
broach spire is octagonal from its base; the cardinal faces hang down
over the eaves, and the intermediate faces are connected with the
tower by conical squinches i.e., arches thrown across the corners

within, and finished on the outside in a slope. On the proportions
of these squinches, the effect of the spire in a great measure depends.
An example of this spire, though of later date, is to be seen at War-
mington Church, Northamptonshire ;

also at Wansford and Pole-

Drook, Bampton and VVitney in Oxfordshire, and at Bayeux Cathe-

dral, St. Etienne at Caen, and many other places. At Witney and
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at Oxford Cathedral are examples showing that pinnacles may be

very well combined with a broach spire, either with or without tur-

rets at the corners of the tower. As the geometrical styles ad-

vanced, spires became more lofty, and lost much of their massive-

ness; the spire lights had less projection, the squinehes became
smaller, and frequently carried pinnacles.

In the Decorated period a great many broaches were still erected,
but there were many instances of deviation from it

;
that is to say,

there were many examples in which the cardinal faces did not spring
directly from the walls of the tower. This change resulted in the

spire becoming, so to speak, an incidental appendage to the tower,
rather than an essential portion of it. Yet there was a feeling against

allowing the spire to seem quite unconnected within the parapet.

Squinches gave way to pinnacles, and, in many beautiful instances, to

flying-buttresses. The spires became more acute and lofty, as they
rose from an octagon formed in the roof of the tower instead of from
the tower itself. The walls of the tower were terminated by a par-

apet ;
and an open space within was left round the base of the spire,

which formed a gutter. In the triangular spaces formed at the cor-

ners pinnacles and clusters of pinnacles were placed, from the midst
of which, in the finest examples, the spire itself rises, apparently,

only the central and loftiest pinnacle among a forest of smaller ones.

St. Mary's, Oxford, affords a fine example of this clustered and

pinnacled spire. It rises from the tower not like a roof, as the broach,
nor yet like something altogether unconnected. The junction of the

tower and spire is effected with inimitable skill, although neither,
taken alone, is worthy of the mode of connection. Both are rather

bare; but the pinnacles are of elaborate richness. The spire is ut-

terly plain; but than the grand array of pinnacles, nothing could be

nobler. Clustered pinnacles arise from the double buttresses; these

support taller pinnacles between themselves and the base of the

spire, and from the midst of them rises the spire itself. The spires
of this period do not differ much from Early English, except in detail

and enrichments. Besides crocketing and ribbing, there are fre-

quently bands of panelling at various heights, and the openings are

more enriched. One of the finest spires of this period, that at Salis-

bury, is the loftiest in England, rising to about 387 feet. The spire
of Old St. Paul's Cathedral, which was completed in 1422, and de-

stroyed in the great conflagration, was, however, the loftiest in Eu-

rope, having been 500 feet high. This was of timber, and covered
with lead. Such spires are still common, the lead being lain on in

Hat sheets
;
others have lead in narrow strips, laid diagonally. Tim-

ber spires are also very common in Germany, and the northern coun-

tries of Europe, and are often disfigured by bulbous excresences,
which do not originate from any consistent principle of construction,
and greatly detract from the simple beauty of outline which ought to

be the chief characteristic of the spire. To treat of only a portion
of the eccentric forms to be found in German and Scandinavian

spires, which are rendered possible by the facility of working in tim-

ber, would be too lengthy a task. A very instructive drawing of one,

showing its unnecessarily complex construction, as contrasted with

the simple stone spire, is to be found in Pugin's "Principles oj
Pointed or Christian Architecture" (page 8). Detailed drawings of

the carpentry of timber spires are given in Viollet-le-Duc's " Diclion-

naire de I'Architecture Francaise.
"

s. v. " Fleche."

In the Perpendicular period the broach spire had not quite gone
into disuse

;
but it was chiefly confined to the border-line between

Northamptonshire and Leicestershire. In other places the spires
followed the same general arrangements as previously, the variations

being principally in style of decorations. There were, however,

many varieties formed by combining, in various proportions, the pe-
culiar features of preceding styles. Hence we have: (1) Spires with

parapets, rising unconnectedly from within a battlement, with or

without small pinnacles at the angles, or from various parts of the

battlements, but without flying-buttresses. (2) Spires with (lying-but-

tresses, from the angle pinnacles to the spire, which form the genuine
and distinctive feature of the spire of the Perpendicular period. A
most beautiful example is afforded by the spire of St. James's, Louth,
Lincolnshire. Others occur at Rushden, Thaxted, Moulton, Whittle-

sea, Cambs, Hanslope, Bucks, King's Sutton, and many other places.

(3) Spires set on octagons. This form became common in the Perpen-
dicular period. Sometimes the tower is itself the octagon, but more

frequently the octagon merely forms an intermediate stage between

the square tower and the spire, by which the various methods of join-

ing the square and octagon are transferred from the spire itself to

the two portions of the tower. The result is not quite pleasing ; the

octagon appears a less satisfactory support than the broader mass of

the square tower, and it often seems as if the lower part of the spire
had been shaved down vertically. The finest example of this kind is

to be seen in the Church of St. Michael, Coventry ;
but in looking at

it, and at most others of the same class, one can hardly avoid the

idea, that the octagon is taken out of the height of the spire. Other

examples, to which the same remarks apply, are at Exton, Rutland-

shire, and at Wilby, Northamptonshire. (4) Flying spires. Of
these there are very few examples ;

the best known is at St. Nicho-

las, Newcastle-on-Tyne, where a sort of crown is supported in the air

over the tower. Enormous angle turrets, with spirelets, support
hu<*e flying-buttresses, and these bear aloft a small square tower,

winch has its own parapet and pinnacles, connected by flying-but-

tresses, with a small octagonal spire. The ingenuity of construction

is something marvellous ;
but the difficulty of carrying it out must

have been enormous. Sir Christopher Wren imitated this in the

steeple of St. Dunstan's-in-the-East, London. Others of the same
class are at St. Giles, Edinburgh, at Linlithgow, and at Aberdeen.
The technical construction of the spire is a subject of great inter-

est, but requires treatment at greater length than could be given in
this article. Building News.

THE SEVERN TUNNEL.

AJ

WITHIN
a few days of twelve

months ago the railway tunnel
constructed by the Great West-

ern Railway Company under the

river Severn was completed and in-

formally opened by an experimental
train being successfully run through.
A few months later a goods train

travelled through from Aberdare to

Southampton, but even then the tun-

nel throughout was not ready for gen-
eral service. Much more had to be
done in regard to absolute pumping
and ventilating machinery, and the

completion of other extensions of the
line in connection with the tunnel.

Since January this work has been en-

ergetically prosecuted, and at last, on

Wednesday, September 1, this im-

portant addition to the company's
system is to be opened only, how-

ever, for goods, for something yet
remains to be executed before pas-

senger trains can be introduced, but
even for goods alone the tunnel will

be of great value. Compared with
such gigantic works as the St. Goth-
ard Tunnel, nine and one-fourth miles

long, the Mont Cenis Tunnel, seven
and one-half miles long, and the Arl-

berg Tunnel, six and one-half miles

long, this Severn Tunnel may per-

haps be considered a small affair, but
it is four and one-half miles long alto-

i.'FH p."o K P^MAY fKviff Setner >
an(l i* i9 tne longest subaque-

'

ous way yet made. It is also the

longest tunnel in England, and its construction has been attended by
circumstances of difficulty peculiar to cuttings under water, such as
are not experienced in the boring of land subways. In the latter

operation there may be, and often have been, serious obstacles to over-
come owing to the nature of the material to be penetrated, and in

some cases springs have been tapped, which caused inconvenience
;

but the quantity of water was not very great and was easily with-

drawn, and powerful drilling-machinery has been employed to pierce
the rock. In tunnelling beneath a wide river there have to be faced
not only the ordinary conditions of strata and underground springs,
but also the risks of an inflow of the stream above. This danger
was happily not realized in the construction of the Mersey Tunnel,
but that tunnel runs for only a mile under the water, and the river
at that point is, as a rule, comparatively calm. The Severn under-

taking, however, presents a very different story. At the point
chosen for the tunnel the river is two and one-fourth miles wide, and
this estuary is described as more ocean-like than that of any ordi-

nary English river. Moreover, it is characterized by rocks of a

dangerous and solid nature, and there is a difference of as much as

sixty feet between high and low tide. These circumstances would
not necessarily cause an incursion of water, but, as a matter of fact,
the construction of the tunnel was several times stopped, and the
whole undertaking jeopardized both by river and land water. Con-

sidering the impediments that have had to be overcome, together
with the period occupied, the execution of this work may rightly be

regarded as a great feat of engineering skill, and the opening of the
tunnel for actual, though partial public service, is an event of real

importance.
When the great Western system was carried on to Bristol by Mr.

Brunei, the intention was to connect it with South Wales by a steam

Ferry, capable of carrying across the Severn, not only passengers,
but even loaded goods trucks. Subsequently, however," it was found
that only a passenger ferry would be practicable, and consequently
up to the present the goods and minerals have had to be taken by a
circuitous route in order to cross by a railway bridge. Powers to

make this tunnel were sought as far back as 1864, but the attempt
failed then, as did likewise a second effort in 1870. In 1872, how-
ever, an Act was obtained, and the company straightway proceeded
with the enterprise. Several shafts were sunk on both sides of the

river, and the works were carried on from each end. An experi-
mental heading, about seven feet high by seven feet wide, was driven

through, and good progress was made. In October, 1879, however,
when the two headings were within one hundred and twenty or one
lundred and thirty yards of meeting, the heading under the Mon-
nouth shore tapped a big fresh-water spring, and in twenty-four
lours that half of the work was flooded. Up to that time Mr. T.
Richardson was the engineer conducting the work, Mr. (now Sir
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John) Hawkshaw acting as consulting engineer, but after this dis-

aster Mr. Hawkshaw became engineer-in-chief, with Mr. Richardson

as coadjutor. Upon his advice the bottom level of the tunnel was
lowered by fifteen feet, and in other ways the original design was

altered
;
the company also transferred the work of construction by

contract to Mr. J. A. Walker.
Two brick dams of enormous strength and great thickness were

built across the heading down which the water had flowed in, and thus

further approach to the shafts and works under the Severn was pre-

vented. Powerful pumping-engines were then set to work, and by
the end of the year the water was withdrawn and excavation could

be resumed. During the operations of clearing the works a very
difficult and dangerous task was accomplished by a diver named
Lambert. At a distance of one thousand feet from the bottom of the

Sudbrook shaft there was a door, which required closing across the

drift under the river. Assuming a Fleuss diving-dress, and carrying
a heavy crowbar, Lambert descended the shaft, made his way toil-

fully through the Hooded heading to the door, and succeeded in shut-

ting it. This was, however, only managed with extreme difficulty

and the exercise of great strength, for the door had got stiff on its

hinges, and the diver was under water nearly an hour and a half.

The clearance being at length effected, the work was carried on vig-

orously, and by the autumn of 1881 the two headings met, and a

through passage was obtained. Prior to this, however, viz., in April,

1881, a slight but troublesome mishap had occurred. While the

brickwork from the sea-walls shaft was being completed, a hole ten

feet across was found in the marl near the Gloucestershire shores,

and through this the water again rushed in too strongly for the

pumps. By the use of clay-puddle the hole was filled up, and the

pumps cleared out the water. By the autumn, as we have said, the

junction between the two cuttings was effected, and all went on well

until October, 1883, when another catastrophe took place, by which

the whole work was again threatened with destruction. As men-

tioned already, the level of the tunnel was lowered after the first

flooding, and while the men were at work in these lower levels, on

October 18, 1883, the spring, which had burst through in 1879, was

again tapped, and the water rushed in in enormous volume. The
inflow was estimated at 27,000 gallons a minute, and very soon a con-

siderable portion of the completed work was flooded. Once more

the diver Lambert came to the rescue, but this time with assistants.

Again a door had to be reached and closed, five hundred feet from

the bottom of the shaft. Placing one assistant at the foot of the

shaft, and another two hundred and fifty feet forward, with the air-

tube, he made his way to the door, and, as before, succeeded. Mean-

while the pumps had'checked the flood, and additional pumps being
laid on, the tunnel was cleared in about a fortnight. So far, the

two most serious interruptions had come from the fresh-water

spring, but the contractors had yet to deal with an inroad from the

river. On one occasion a huge tidal wave flooded a portion of the

workings, but this was soon dealt with, and to guard against a repe-

tition, flood banks were eventually erected with a height of five feet

above the highest flood known. All these obstacles at last sur-

mounted, the work was hastened on, and in October, 1884, the chair-

man of the committee, Sir D. Gooch, was able to pass through from

the English to the Welsh heading. A year later the first train went

through ;
after September 1, goods and mineral traffic will be estab-

lished" and probably within three or four months, after some com-

pleting operations have been effected, the whole of the new system
will be available also for passengers. The total length of the tunnel

is 7,664 yards, or, say, nearly four and one-half miles, and to these

the open approaches add something like the same distance. The

height of the tunnel is twenty feet from the rails, with a width of

twenty feet. In the deep parts of the work the tunnel is lined with

Staffordshire and other vitrified bricks set in cement, three feet

thick, but as it rises the thickness is gradually reduced to two and

one-fourth feet. The water, at what is called the "
shoots," is thirty-

three feet at low water, and ninety-one feet at high water, and at this

point the tunnel has a covering of forty-five feet, though under the

depression called the " salmon pool
"
'there is a covering of only

thirty feet. On the Gloucestershire side the gradient is one in one

hundred down to the lowest point under the "
shoots," whence it

rises one in ninety, the heaviest loads being expected from Wales.

With a view to the drainage, a culvert five feet in diameter is pro-

vided, falling from the lowest point in the tunnel to the Sudbrook
shaft. The water entering the works in the open cuttings will be

intercepted at either mouth of the tunnel, and there pumped at the

higher level, in order to reduce to a minimum the pumping at the

Sudbrook shaft. It is believed that the pumping may be reduced to

5,000 gallons a minute, but unless the plan has been recently changed,

permanent machinery is or will be provided, capable of four times

that amount of pumping. Equally powerful and adequate ventilat-

ing apparatus is also provided. Altogether eleven shafts have been

sunk three on the English side, eight on the Monmouthshire side
;

and between 70,000,000 and 80,000,000 bricks have been consumed.

Over 700,000 cubic yards of excavation has been accomplished, and,

durin<* one month, as many as four hundred yards were tunnelled.

More than a mile of the tunnel was cut through the Pennant sand-

stone of the coal measure; half a mile through conglomerate over-

lying the Pennant, half a mile through shale of the coal-measure

witiroccasional beds of coal, one of which was a foot thick, and the

remainder was through red marl of the new red sandstone.

Heretofore the railway journey from London to South Wales has

been the roundabout route via Gloucester
; but the tunnel is twelve

miles lower down the Severn than the railway bridge, and passen-
gers will now travel to Bristol, and thence through the tunnel. The
distance between London and South Wales will be reduced by fifteen

miles, and even between Bristol and South Wales the time occupied
will be shortened by about an hour. As to the cost, by the time

everything is done, it will probably approach two millions, the whole
of which is borne by the Great Western Company.- Engineering.

THE DURABILITY OF ROUGH-CAST WORK.
KANSAS CITY, Mo., September 7, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, Will you kindly inform me, through your journal, as

to the durability of rough-cast plaster-woi-k and plaster ornaments
as used on exterior of buildings, and what effect the weather would
have upon them where the extremes are experienced, such as in Kan-
sas City? Respectfully, etc., WILLIS J. POLK.

[RODGH-CAST, properly tempered aud carefully applied, will stand our
changeful climate satisfactorily. At least, we used to be familiar with a
house about one hundred years old whose external coat of rough-cast was
iu good repair, and the house dry and well preserved. Rough-cast used iii

small panels on the pseudo half-timbered houses just uow in vogue is

rather difficult to make tight at the joints; but in broad surfaces we believe
it would give reasonable satisfaction. EDS. AMERICAN ARCHITECT.]

A SIMPLE INTERMITTENT DISCHARGE FOR SUB-
SOIL IRRIGATION.

DETUOIT, MICH., September 8, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, I notice in Mr. T. M. Clark's "

Building Superintend-
ence" a description of the system of sub-soil irrigation, and page 207
shows a cut of cesspool with inlet and discharge pipes. I find in read-

ing further concerning this system (which is practically unknown in

this vicinity) that an intermittent discharge into the absorption drains
is considered essential to permanent successful operation, and with a

cesspool as above, I cannot see how the outlet pipes would ever be-

come flushed, but the sewage would merely trickle through from time
to time as the inlet discharged into the cesspool. Will you kindly
give a description of an arrangement, automatic, if possible, by which
the sewage could be discharged into the absorption drains intermit-

tently? Respectfully, M. W.
[THE simplest form of intermittent discharge we know of is one we have

used several times with success. It is obtained by dividing the cesspool into
two portions, one the collector or ordinary cesspool, and the other a tight
brick chamber, in which is hung a carefully-weighted tilting-pun, made of

galvanized-iron and holding thirty gallons or so. The overflow-pipe leads
from the large portion of the cesspool and discharges iuto the tilting-pan,
which gradually tills, and, when full, tilts over and empties into the tight
chamber in which it is hung. From the bottom of this chamber lead off the
lines of open-jointed pipes, as may best suit the contour of the ground.
The pan, when empty, at once swings back into place, ready to receive its

next load. As the open-jointed pipe should be within one foot of the sur-

face, a hill-side affords the best site for this kind of apparatus, though a
level piece of ground can be used if it be possible to build the cesspool some-
what above the level of the ground, and protect it and the inlet-drain by
grading-up about and over them. The level of the sewage in the cesspool
proper has to be about two feet above the level of the outlets into the dis-

tributing drains. EDS. AMERICAN ARCHITECT.]

OLD PERSIAN PALACES AT SUSA. A vast quantity of relics, the re-

sults of the excavations carried on for a long time on the site of ancient

Susa by M. Dieulafoy and his companions, have arrived at the museum
of the Louvre. They were brought to Toulon in a transport from Bas-

sorah, and filled 215 chests, that weighed over 40,000 kilogrammes (nearly
40 tons.) The chief contents are: (1) Two fragments of a frieze of

enamelled earthenware, adorned with lions in bas-relief, from the prin-

cipal entrance to the palace of Artaxerxes Mnemon. Both fragments
are over 13 feet high, by nearly 30 feet long; (2) a similar fragment of

a frieze from the palace of King Darius Hystaspes, adorned with 12 fig.

ures of the loyal body-guard, the famous "Immortals." This piece is 11 j

feet high, by nearly 40 feet long; (3) two fragments of a stair-case in

same material ; (4) two fragments of terra-cotta friezes, showing fantas-

tic animals they are together over 20 feet long by nearly six high ;

(6) the capital of a pillar from the palace of Artaxerxes, representing
a two-headed monster it is over 16 feet high by 13 feet in width ; (0)

a collection of cut gems, numbering about 300, which seem to date from
the earliest period of the Sassanide dynasty; (7) a large number of

arrow-headed inscriptions on stone or glazed earth, mostly from Susa;

(8) a considerable collection of bronze coins from Susa and the neigh-

boring districts, from the time of the Parthians and the Sassanides; (9)

a quantity of bronze ornaments and mountings of the outer doors of the

palace of Artaxerxes; (10) a number of statuettes of bronze, ivory, terra-

cotta and marble, a quantity of vases and toilet ware
; (11) a mass of

objects of comparatively small value, enamelled Sassanide vases, Parth-

ian urns for the dead, iron and bronze weapons, instruments, and skele-

tons. Beside these things, the expedition took plaster casts on a large
scale of portions of the palace of Artaxerxes, also photographs of the

neighborhood of Susa, the sites of the explorations of various old mon-
uments and ruins in other parts of Persia. It is believed that five or six

months will be required to get all the things in order. Diszful, the
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modern village on the site of Suaa, is about 400 kilometres from Basso-
rah. At first the expedition encountered much opposition from the na-

tives, owing to a report that the Frenchmen wanted to carry away the

body of the prophet Daniel, which is supposed to be buried in a cave in

the neighborhood, a great object of pilgrimages. London Times.

A CHINESE EARTHQUAKE DETECTOR. In China there is a curious

device to make record of earth tremors. One of the instruments is thus
described :

"
It is of copper and is shaped like a wine bottle. Inside is

a little pillar so placed as to move in eight directions. On the outside

of the bottle are eight dragon heads, each of which contains a ball.

Underneath these heads are eight frogs, so placed that they appear to

watch the dragon's face, so that they are ready to receive the ball if it

should be dropped. All the arrangements which cause the pillar when
it moves to knock the ball out of the dragon's mouth are well hidden in

the bottle. When an earthquake occurs and the bottle is shaken, the

dragon instantly drops the ball, and the frog which receives it vibrates

vigorously. Any one watching this instrument can easily distinguish

earthquakes. Once upon a time a dragon dropped its ball without any
earthquake, and the people therefore thought this instrument was of no

use, but after two or three days a notice came saying that an earth-

quake had taken place in Rosei." Philadelphia Saturday Review.

LIGHTNIXG-HOLES. Professor Brim has published in the Archives de

Geneva an interesting study on the so-called lightning-holes to be found
in the High Alps. He and other investigators have found them at

heights of from 3,348 to 4,000 metres, or between 11,000 and 13,000 feet

above the sea level. Usually they are found on summits. Sometimes
the rocky mass, which has been vitrified in the passage of the electric

fluid, presents the appearance of small scattered pearls, sometimes of a

series of semi-spherical cavities only a few millimetres in diameter.

Sometimes there are vitrified rays going out from a central point to a

distance of four or five inches. Sometimes a block detached from the

mass appears as if bored through by a cannon-ball, the hollowed pas-

sage being quite vitrified. Tlie thickness of this vitrified coating or

stratum never exceeds a millimetre, and is sometimes not more than the

quarter of that depth. The varying colors which it presents depend on
the qualities and composition of the rock. The same may be said as to

its transparency. On the Rungfischhorn the glass thus formed by the

lightning is black, owing to the quantity of actinolith which the rock
contains. It is brown on La Ruinette, the rock consisting of fieldspar
mixed with gneiss containing chloride of iron. Under the microscope
these lightning-holes display many interior cavities, which must be at-

tributed to the presence of water in the rock at the moment of melting
by the electric discharge. This vitrified material has no influence on

polarized light.

PROTOTYPES OF HOLLOW BEAMS IN NATCRE. We have many in-

stances, in the vegetable kingdom, of the extreme rigidity and strength
of circular tubes: the stems of the grass tribe generally are remarka-
ble for their lightness and strength ;

the common wheat-straw and the
river reed are familiar examples in our own climate; but in the tropics
the gigantic stems of the bamboo and other grasses tower sixty feet

above the jungle, and are extensively employed as beams for covering
buildings, and even, in some cases, as the transverse bearers of light

suspension bridges. The angler's bamboo rod is the most perfect of

tubular beams. Tapered off in proportion to the strain, its silicious

coat ( as in all the grasses ) defies compression, while it is internally
lined with woody fibre to resist extension in every direction. Its strength,

lightness, and stiffness are thus equally marvellous, and we cannot fail

to be struck with the provision of diaphragms throughout the whole

tribe, to preserve the circular form, which addition would certainly
have much modified the results obtained from thin circular and ellipti-
cal tubes of wrought iron. The bones of animals are oval, the depth
being always in the direction of the transverse strain. But the more
special province of the bones appears to be their action as pillars or

struts, in forming immovable fulcra for the reaction of the muscles ;

and since any yielding would involve a great increase of motion in the
muscle itself, we find bone among the most incompressible of known
substances. The square form of stem characterises a very extensive
natural family of plants the labiate tribe, of which the beautiful dead
nettle of the hedgerows is an example, though it is difficult to assign
any mechanical reason for this peculiarity, which appears rather to be

typical of the general development of these plants. But in the feather-

bearing part of the ordinary quill we have a most remarkable example
of the strength of the rectangular form. Here, again, every dimen-
sion is tapered down in proportion to the strain, with an accuracy defy-
ing all analysis : the extended and compressed portions are composed
of a horny substance of prodigious strength, though extremely light
and elastic. The beam is not hollow, but to preserve its form it is filled

with a pithy substance which replaces the clumsy gusset-pieces and
angle-irons of the tube without interfering with its pliability. The
square shaft is peculiarly available for the attachment of the deep
vanes which form the feather, and, as the angular form would lacerate
its active bearer, an exquisite transition to the circular quill at the base
is another striking emblem of perfection. The imitation of such me-

chanics, so wonderfully adapted to such a medium, appears hopeless ;

but we are indebted to the flying philosopher, if his attempt only calls

attention to such design, and induces us instructively to contemplate
the beauty of a feather. Edwin Clark.

A FEW of our correspondents among architects and builders, especially
in the Middle and Western States, have recently referred to the probability
of a decline in rents of offices and houses in cities and towns. There are
evidences of this downward tendency here and there. The information
available is not sufficient to justify the formation of an opinion. It is well,
however, that attention is being called to the fact, if the fact efcist, and to

the probability of such a result. It is, of course, possible to erect more
houses and more offices than can be occupied, and, on the other hand, it is

possible for mishaps of some kind or other to overtake renters and oblige
them to adopt economic measures. Competition may be, and probably is,

setting in a little more actively among builders and landlords. It does not
follow that any harm will flow from this. There is nothing to be gained
by undue building activity, and nothing to be lost by reasonable competi-
tion. Low rents induce persons of small means to occupy houses of their
own. High rents crowd people together in undesirable localities. One of
the effects of this competition, be it much or little, will be to stimulate ar-
chitectural and other improvements, inside and outside; in short, to make
better houses, and make them more attractive. Perhaps too little attention
has been given to this feature by architects and builders. There is no use
in causing alarm by predicting a falling off in demand for house, shop, or
office room. The demand must, of necessity, continue. The necessities
of the people are constantly expanding, and their ability to enjoy finer

things is increasing. From this out, there will be a departure in the direc-
tion of what might be termed luxuries in house finishings. Public taste
is improving. The old-style house is going. Those who supply building
material have, of late, frequently spoken of a sort of recklessness among
buyers and renters of houses for elegance within and without. The de-
mand for building material, from decoration down to stone and lumber, is

very heavy. Usually at this season of the year demand moderates, and
stocks accumulate. Material-men say that they have less on hand now
than for years. Brick-makers, in several cities, are practically out of sup-
plies, and besides, have contracts on hand which will absorb all their pro-
duction to the end of the season. The manufacturers of slate state that
their production this year has exceeded that of any former year, and that
the prospects for next year are good. The manufacturers of* cements have
done remarkably well. The lumber-dealers in the Northwest will probably
succeed in putting up prices for lumber, but it is doubtful whether the ex-
traordinary supplies will allow the advance to be maintained. The New
York, Philadelphia, Chicago and St. Louis consumption for the months of

July and August, have been larger than for last year. Piece-stuff through-
out the West is wanted faster than it can be supplied, but manufacturers
are not anxious for an advance. Prices of lumber are firmer all along the

Mississippi. In some localities, however, the opinion prevails that prices
will decline. From one hundred and fifty to two hundred cargoes of lum-
ber are arriving weekly at Chicago. The canal-boat trade in the West is

very active. Lake freights have advanced twelve and one-halt cents from
Michigan ports, owing to the active demand for coal and ore. Reports from
Eastern lumber markets show great activity. In certain portions of New
York timber is very scarce. All saw-mills are well sold ahead, and some
mills are refusing orders. Large receipts of white and yellow pine are

reported at Philadelphia and New York, and the tendency of those markets
is to improvement. Manufacturing establishments in those centres are

running full time, and there is a very active demand for all kinds of wood,
especially hardwoods. Shingles and lath are in very urgent request, and a

good many factories in New York and Pennsylvania are behind in their
orders for sash, doors and blinds. Furniture manufacturers are quite busy,
and have been liberal purchasers for maple, elm, walnut, oak, poplar,
cherry, and two or three other woods. The iron-trade holds its own. Im-
portation of foreign material has slackened up. Sheet-iron is in very ac-
tive demand; nails are wanted in large supplies in both the East and West;
but even under this active demand prices have weakened a little. Thirty
thousand tons of rails were contracted for last week at $34.00. Builders'
hardware of all kinds continues in abundant supply. Under the increasing
demand manufacturers, in common with manufacturers in other branches
of the iron trade, anticipate a little improvement. All the great industries
continue in a healthy condition, and buyers have about concluded that the
wisest policy to pursue is to place orders for supplies to be delivered during
the next three or four months. There is nothing in the situation to justify
the apprehensions of a general advance in prices. The manufacturing in-

terests themselves do not desire it. A vast amount of capital might be
tempted into reproductive channels, where its employmentat remunerative
rates could only be temporary. Reports from between twenty and thirty
of the leading railroad lines show a further improvement in returns. The
volume of traffic is increasing. There is also a steady increase in bank
clearings in the larger cities. The earnings of railroads show an increase
for August, as against August last year, and also a slight increase for the
seven months of this year, as against the same seven months of last year.
Textile manufacturers are buying raw material freely, and crowding pro-
ductive capacity, with well-grounded confidence that the demand will ab-
sorb all the goods they will have the courage to make, and the judgment
to make in attractive shapes and styles. The coal trade is beginning to im-

prove both East and West. The anthracite combination will likely make
the October output three and one-half million tons. Tne bituminous mines
will be operated with more activity after October 1. The hardware manu-
facturers in the New England States have distributed more goods during
the past three mouths by ten per cent than last year, and the larger con-
cerns are employing additional force in order to run their capacity to the
fullest extent. In the heavier industries the same favorable reports are
received this week. There are twenty-five locomotive works in the coun-

try, and the only idle one will shortly resume with a good supply of orders.
There are one hundred and eight car-wheel works in the United States, and,
so far as known, none are idle, and railroad managers are placing orders
for winter and spring supplies. All of the eighty-five car-works have bus-
iness enough to run ten hours a day, and some few are running over time.
On the other hand, it is necessary to avoid self-deception in these encour-

aging indications. Never in our history was there greater need of wise and
true statesmanship. Our finances are to-day in a healthy condition. There
are the same dangers to-day as there always have been of making mistakes
and not properly providing for the expanding demands of the country. The
possibility of a scarcity of currency has been referred to by careful think-
ers. The danger is not on the surface. Other thinkers have pointed to the

danger we are in from over-production, and are loud in their protests

against a too rapid increase of industrial capital. The only protection
against danger of this kind is" the enlightenment of the public through trade

combinations, well-edited special journals, and a more careful attention by
the managers of our great industrial and business enterprises to the ten-

dencies and influences and causes at work throughout the country at large.
No one industry can succeed within itself; all are inter-dependent. A cer-

tain volume of currency is a necessity. A scarcity in that direction is the

precursor, frequently, of trade depression. The producing interests are

doing their full duty. The railroad-builders are seeking the aid of money-
lenders to extend railway construction faster than absolute necessity calls

for. Less unnecessary railway construction has been done this year than
in any previous year, and there are fewer miles of road under receivership

to-day than there have been for many years. The great bulk of railway
mileage is earning fair dividends, and is opening up opportunities rapidly
for new towns and cities, for new men and new capital.
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RATHER curious discussion is just now going on in New
York among the plumbers, the journeymen being on

strike, while the masters are engaged in forming associa-

tions to protect themselves. The exact cause of the strike is

not very obvious. The journeymen seem to wish to have it

understood that they are trying to prevent the masters from

having more than a certain number of apprentices, on the

ground that those who have too many are tempted to send

them to do the work of more competent men ; but it is not

quite clear that other points are not involved, or may not be

before the contest ends. The weak point in the journeymen's

argument, which is set forth very calmly and clearly in some

of the daily papers, is its failure to show any close connection

between apprentices and bad plumbing, and as the Evening
Post well points out, the sort of work now frequently done by

journeymen in good standing in the plumbers' union does not

say much for the zeal of its members in their "endeavors to

create first-class mechanics," about which they make such loud

professions, or indicate that the limited number of apprentices

which, if they had thoir way, would be admitted to the shops,

would invariably be properly taught their business. In fact,

so far as the teaching of boys goes, it is obviously much more

for the interest of the masters to see that those who wish to

learn the trade should be thoroughly instructed than for that

of the journeymen, and experience in other trades has shown

that the workmen's unions generally look with little favor on

the technical schools which the masters, who naturally wish to

have their apprentices as efficient as possible, encourage with

substantial favors. Whether the masters are tempted to risk

the lives of their customers by sending these boys, before they
are fully instructed, to do work which ought only to be en-

trusted to men of experience and skill is another thing; but the

fact that the master is responsible for all the blunders of his

apprentices serves as a wholesome check upon carelessness in

this respect, while, so far as the public is concerned, it may be

questioned whether the mistakes of a well-meaning apprentice
would be more dangerous than the intentional frauds practised

by members of the organization which claims to have the pub-
lic health so much at heart. We have quite as much respect
and regard as any one for good plumbers, and would like noth-

ing better than to see their business raised to the standing
which it deserves, but so long as they suffer themselves to be

associated with the sort of men who do the work in many of

our citv houses, they must be prepared to find other people in-

credulous as to their ze'al for the elevation of their calling.

WE look forward with considerable apprehension to the re-

sult of a disclosure which has recently been made by the

Publishers' Weekly in regard to a manufacturing firm in

Topeka, Kan. It seems that in the summer of 1885 this firm,

finding its business unprofitable, addressed a circular to each of

its sixty employe's, setting forth the condition of affairs, and ask-

ing the workmen to try for a year to help themselves and the

firm by avoiding waste of materials and time, and endeavoring
to make their labor as effective as possible. This seems to have
been a new idea to the men, but they reflected upon it, and con-
cluded to try the experiment. After the year had passed, the
books of the firm, instead of losses, showed increase of product,
and decrease of expenses, sufficient to net a handsome profit,
and a second circular was issued, thanking the men for their

help in promoting the success of the business, and informing
them of an increase in wages, with a reduction in the number of

working hours: This change, just as it seems, obviously put
the firm at a disadvantage in competing with other establish-

ments, but the men, who were intelligent enough to understand

this, undertook to make up for it by still greater care and
zeal in their work, and at the last accounts the business was
still flourishing, and even increasing, and, judging from the re-

sult of similar undertakings, will continue to do so until the

Knights of Labor interfere, and command the men to desist

from the practice of those habits of economy and forethought
which are rapidly raising them above their fellows. It seems
incredible that men who have once tasted the sweetness of an

improvement in their condition, brought about by their own
efforts, should submit, at the order of a selfish demagogue, to

return to their old helpless and hopeless routine ; but the ex-

ample of the Massachusetts cooperative shoe-shops, the working
owners of which, in the full tide of prosperous business, large
dividends, accumulation of surplus to be divided in future, and

rapid increase in the value of their stock, deliberately closed

their own factories, forfeited their contracts, drove their cus-

tomers away, and abandoned their costly stock and machinery
to rust and decay, simply because a walking delegate told them
to do so, shows plainly enough how effectual is the system of

terrorizing by which the leaders of the labor organizations
maintain their control over their poor and timid victims

; and
we shall not be surprised to hear at any time that the Topeka
establishment has been attacked, on some pretext or other, and
either closed altogether or forced to return to the old system.

R JOHN SOANE, the architect of the Bank of Eug-
land building, as well as of many others, not content with

the wealth and rank which his professional achievements

brought to him, devised some very ingenious methods for keep-

ing his memory fresh in the recollection of the public after his

death. Having, we beliere, no heirs or near relatives, he be-

queathed the house in which he lived, together with its miscel-

laneous contents, to the nation, and, under the name of the

Soane Museum, it still attracts many visitors, particularly from

among architects, who can appreciate its casts and fragments,
and the numerous cork models of ancient buildings, as well as

the Reynolds pictures and the illuminated manuscripts. The
house was originally a large one, and is made to appear still

larger by being divided into a great number of small rooms.

Twenty-four of these are now open to the public, but there are

still twenty-two rooms which, by direction of the owner, were
sealed up before his death, with the stipulation that the seals

should not be broken for fifty years. In November next the

time will expire and the rooms will be opened. What will be

found in them no one pretends to know. All those who were
once familiar with the house, and might recollect something
about the disposition of the objects in it, have passed away,
and it is doubtful whether the twenty-second of November will

bring to light mojre works of art, or simply some piece of fam-

ily history. A suggestion has been made that this particular
date is in some way connected with the fortunes of the family,
and it is said that several of the Soanes have died at that sea-

son of the year, but it appears that the instances of this kind

have occurred since the decease of Sir John, and as it is hardly

probable that he was endowed with a second-sight piercing

enough to discover its future fatal connection with his family,
it is most likely that the day for the breaking of the seals was

simply chosen at random for the first display of works, per-

haps architectural designs, which he thought would be more

interesting to posterity than to his contemporaries.

CCORDING to the Revue Industrielle, the manufacture

has begun in France of a kind of building appliance which

promises to be useful, and at the same time cheap. The

new material consists simply of planks of reeds embedded in
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plaster, but the planks are of various thicknesses, and are capa-
ble of a great variety of applications. They are readily nailed

to a wood framework, or attached by a little plaster to masonry,
or to each other, and can be used for furring walls, for making
partitions, for deafening floors, or for a hundred other purposes.
The process of manufacture is as simple as possible. Four or

five wooden planks, about ten feet long, are set vertically on a

horizontal table, their ends being separated by strips of wood
of the thickness which it is intended to give to the plaster
blocks. Plaster-of-Paris and reeds are then put alternately in

the spaces between the planks uutil they are filled, and after

the plaster has set, the mould is taken to pieces-aud the blocks

removed and stacked up to dry. The finished material contains

about one-half its bulk of reeds, and is, therefore, not only well

knit together and tough, but very light and cheap, the weight
of pieces one inch thick being about five pounds per square

foot, and the cost about three cents for the same quantity.
With us, plaster is too expensive a material to be used with

economy in this way, but we have great deposits of cement and

hydraulic lime which would answer tolerably well in its place,

and reeds for the binding material might probably be replaced
with considerable advantage by wheat-straw, cornstalks and

leaves, or many other waste products of our farms. If well

made, a partition of such materials, two or three inches thick,

ought to cost, near the place of manufacture, little, if any, more

than a stud partition plastered on both sides. Its weight would

be about the same as that of a stud partition, so that it could

be built on the beams, if necessary, in the same way, and it

would have the inestimable advantage of being fireproof.

HE great street in Paris known as the Boulevard Hauss-

man now extends, including that portion of it known as the

Avenue Friedland, from the Arc de PEtoile to the Opera,

just beyond which it suddenly terminates, coming to an end in

the Rue Taitbout. From the other side of the city another

long and wide street, under the names of the Boulevard Vol-

taire, and the Boulevards St. Martin, St. Denis, Bonne Nou-

velle, Poissouniere and Montmartre, extends from the almost

suburban Place de la Nation to a point within ten or twelve

hundred feet of the end of the Boulevard Haussman, and then

turns at a sharp angle, and, under the name of the Boulevard

des Italiens, goes off toward the Madeleine and the Rue de

Rivoli. The opposite ends of the Boulevard Haussman and

the Boulevard Montmartre are directly in line with each other,

and it is not surprising that the idea of connecting them, so as

to give to the city a broad avenue of communication between

the eastern and western portions, has been long in the minds of

the Parisians. Unfortunately, the construction of the Boule-

vard St. Germain and the Avenue de 1'Opera was so costly as

to have given the municipal officials a disinclination to such un-

dertakings, and as the short link which is still wanting in the

chain may never be supplied by the public authority, the idea

has occurred to certain private citizens to undertake the work
themselves, seeking the authority of the city government for

the necessary expropriation of land, but paying all expenses,

including the cost of tearing down the old buildings in the way
of the street, and building new ones along the modified line,

and trusting to the improvement in the value of the estates

abutting on the new street to repay their outlay, with a profit.

The author of the project, according to La Semaine des Con-

structeurs, is an architect, M. Letorey, who is supported by a

company, or, as we should say, by a syndicate of capitalists,

and has made his estimates carefully enough to be able to sub-

mit a matured scheme for the approval of the town authorities.

According to his proposal, his company offers to assume all

the cost of taking land, pulling down and rebuilding, and con-

structing the new street, with all its sewers and pavements,
under the direction of the municipal administration, asking

nothing in return except a guarantee by the city of a certain

minimum interest on the outlay for a period of thirty years
from the completion and acceptance of the street. The work
of reconstruction on the line of the street is to be carried out

with great care. A competition is to be held for designs for

the new buildings, and they are to contain all modern luxuries

in the way of steam-heat, electric lamps, telephones and other

appliances for convenience, as well as the most artistic decora-

tion. As security for the return of any payments that may be

made by the city on account of its guarantee of interest, the

rents of all the new buildings are to be paid into the city treas-

ury during the thirty years of guarantee, and at the end of

that time a settlement will be made between the city and the

company. The property in the abutting estates will, however,
remain meanwhile in the company, which is to have the right
to sell any of them, and the amount of the city's yearly guaran-
tee will then be diminished by a sum equal to five per cent on the

value of the estate sold. As the new street will be in the heart

of the busiest section of Paris, and must immediately receive an
immense traffic, the authors of the scheme believe that the

work will in the end cost the city nothing, and that they can

themselves afford to pay the twelve million dollars which is

the estimated expense of the whole, and give the city the cost

of sewers, sidewalks and pavements, for the sake of securing
the enhancement in the value of the remaining laud. Whether
the municipality will accept the offer remains to be seen, but
the idea of carrying out such an undertaking by private enter-

prise is worth keeping in mind. There are many places where
street improvements of this kind might be made by private in-

dividuals at a profit, and if the tax-payers could through private

enterprise be relieved of some of the expense which attends

street widenings or extensions, the work of improving our
older towns would go on much more rapidly than it does now.

TfTHE British Architect calls attention to the fact that the In-

X ternational Copyright Convention, which met recently at

Berne, Switzerland, and concluded an arrangement for the

protection of the interests of authors and artists throughout
the world, included in its list of the kinds of artistic property
which it proposed to protect all "plans, sketches and plastic
work relative to geography, topography, architecture, or

science in general." We believe that the United States was
not represented in the Convention, the official view of copy-
right which is taken in this country being somewhat peculiar,
but the International Union, which was permanently estab-

lished by the Convention, has extended an invitation to us to

join with the others whenever we see fit to do so. At first

sight an architect's interest in copyright protection abroad
seems to be much less than that of an author, but when the
new Union, which is well supplied with intelligence and deter-

mination, begins to make progress with its work, we are dis-

posed to think that the advantages which it offers to architects
will appear of very considerable importance. It is true that
there is difficulty in preventing the virtual copying of a design,
since variations are generally made in the copy which serve to

cast doubt on the technical similarity of the two; but if the
Union does what it proposes for the defence of intellectual

property, not only designs, but details, relating to construction
as well as artistic effect, will be guarded for the owners, who,
in this age of universal interchange of ideas, may often, with

proper help, find in foreign countries a better reward for their

efforts than in their own.

0N
the twenty-first of September last a competition took place

in France, under the auspices of the Northern Industrial

Association, between firemen, the prizes offered being sums
of money varying from twenty to fifty dollars, to which were
added a silver medal and a diploma. The object of the compe-
tition was to encourage men employed in this modest business
to try to learn, by practice and study, to do their work well,
and the competition was so arranged that all the competitors
should gain something in knowledge if not in money. Accord-

ing to the programme, which we find in the Revue Industrielle,
the competition was to extend over two days. On the first

day the men worked under the advice of engineers and inspect-
ors connected with the Industrial Association, and could get
all the information that they chose to ask for. On the sec-

ond day they were left to themselves, to put in practice all the

knowledge that they possessed, and the works of this day de-
termined the result of the competition. According to the best
mechanical engineers, the economy with which a steam-boiler
can be managed depends greatly upon the skill and attention
of the fireman, and one who can tell just when his fire needs

coal, and can feed it so judiciously as not to check combustion
and drive off the best part of his fuel into the air in the form
of smoke, may save for his employer a considerable sum every
year ; and there are few employers who, finding themselves
well served in this respect, would not be willing to return to

the fireman, in the form of increased wages, a part of the money
which his efforts had saved for him.
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ANCIENT AND MODERN LIGHT-HOUSES. 1 III.

TTTHERE is a lofty and
* I ancient tower overlook-

ing the Atlantic Ocean
at Corunna, Spain. It is

called the Pillar of Hercu-

les, and it is thought that the

name Corunna may be a cor-

ruption of the word "Col-
umna." By some writers the

origin of this tower is attrib-

uted to the Carthaginians,

by others to Caius Servius

Lupus, who dedicated it to

Mars. It was restored by
Julius Ctesar, and again by
Trajan. Its architecture re-

lates to remote antiquity. A
tradition states that it was
erected by an ancient king
of Spain in heroic times

;
it

is now ninety-two feet high.
At Ravenna there is a large

square tower standing out
from the side-wall? of the Church of Santa Maria in Porta Fuori,
and now used as a campanile or bell-tower : it is supposed to be the

pharos of the port constructed by Augustus. In the fifth century
this port was so silted up as to be obliterated, and its site was con-
verted into gardens.
The beautiful light-house at Genoa, called Torre del Capo, was

originally built on the promontory of San Berrique in 1139, and first

lighted in 1326. It was removed in 1512, and re-built by the Repub-
lic in 1643. It is a square tower, in two stories, with battlemented

terraces, the lower portion nine metres square, the upper seven.

Rising from a rock forty-two and one-half metres above the sea, it

carries its light at the height of one hundred and eighteen and one-
half metres above the water. In 1841 it was fitted with a Fresnel,
first-order lens : for beauty and elegance of structure this historic

light is one of the finest in existence.
The Pharos of Meloria was built by the Pis ms in 1154. It indi-

cated the direction to be taken by ships bound for Porto Pisana, and
gave warning of a dangerous sand-bank. This tower was three times

destroyed in 1267 by Charles of Anjou.in 1287 by the Genoese, and
in 1290 by the Guelplis. Having determined to abandon Meloria,
the Pisans erected, in 1304, the light-house which still exists at Leg-
horn. It is celebrated by Petrarch. Standing near the entrance of
the harbor, to the south of the new mole, it rises forty-seven metres
above the level of the sea. It is built of stone, in the form of two
battlemented cylinders, surrounded at the base by a polygonal enclos-
ure of thirteen sides.

KDDY8TONK LIGHT-HOUSE.
To THE KINO:
"

I have it not in my power to present YOUB MAJRSTY with a fine piece
of writing, or of drawing; neither literature, nor the fine arts having been
much the objects of my study; but I humbly submit to YOUB MAJKSTY, a
plain account of the construction of a plain and simple building, that has
nevertheless been acknowledged to be, in itself, curious, difficult, and use-
ful; and, as such, I trust, worthy of observation." 2

Eddystone. the most famous of modern light-houses, built and de-

stroyed so man}' times, has a history of its own, and though the pres-
ent structure is not the one built by the famous Smeaton, yet we owe
to his genius and strong common sense the design of a to'wer which
has become a type.

Eddystone Rocks, probably so called from the various and conflict-

ing currents running through them, are situated about S. S. W. from
the middle of Plymouth Sound, nearly fourteen miles from the town
of Plymouth, and ten miles from Ram-Head, the nearest point of land.

They are nearly covered at high water, and, being just within the
line joining Start and Lizard Points, they must have been very dan-

gerous to vessels coasting up and down tile Channel, before they were
marked by a light ;

in fact, many a rich craft, homeward bound from
foreign ports, has been lost upon them. From the position of these
rocks, near the entrance to the English Channel, they are exposed to
the full force of all southwest storms, and what still further augments
the force of the waves is the fact that these rocks stretch across the
Channel for about six hundred feet, and slope gradually to seaward,
so that when the sea is calm elsewhere yet the ground-swell, running
up their slope, breaks with great violence

; and even when there is

only a moderate swell from the southwest, yet, owing to the peculiar
shape of the House Rocks, the water flies thirty or forty feet high.

Without going into further detail, it will be seen that the erection
of a light-house on this exposed place was an arduous and dangerous
undertaking. Yet, in 1696, there having been so many fataT acci-
dents to vessels running on the rocks, there was found a man hardy
enough to attempt the task. This was Mr. Henry Winstanley, of

Littlebury, in the County of Essex. Mr. Winstanley had a certain
turn for mechanics, but his ingenuity ran to the grotesque. At his
house in Littlebury there were various amusing and startling con-
trivances : in one room there was an old slipper carelessly lying on

1 Continued from page 98, No. 557.
1 Kxtrnut from the dedication of John Smeaton's narrative of thn buiMIng,

and description of the construction of the Kddystoue Light-house with stone.
Second Edition. London, 1193.

the floor; if you gave it a kick to one side a most natural thing to
do a ghost would start up before you ;

if you sat down on a certain

conveniently-situated chair to look at the ghost at your ease, per-
haps you would be immediately clasped by a couple of arms, so

strongly and effectually that you would need the assistance of your
attendant to release you ; should you rest in an arbor in the grounds
by the side of a canal to meditate on these marvels, you at once found
yourself afloat in the middle of the canal, there to remain until the
manager chose to return you to shore.

This bent of Mr. Winstanley's probably accounts for the whimsi-
cal structure he erected for light-house purposes. This structure took
him four years to erect, the entire work of the first year consisting in

drilling twelve holes in the rock and fastening in them twelve Urge
irons. The second year a pillar twelve feet high and fourteen feetIn
diameter was built. The third year the diameter of the pillar was
increased to sixteen feet, and the tower was completed to a height of

sixty feet, or to the top of the vane eighty feet, and lighted for the
first time the 12th of November, 1698. The fourth year, finding that
the sea at times buried the lantern, the thickness of the tower was
further increased to twenty-four feet, the tower made solid for a height
of twenty feet, the upper part of the building taken down and en-

larged, and the height of the tower raised forty feet; yet the sea in
storms appeared to fly one hundred feet above the vane, and at times
would cover half the side of the house and lantern as if they were
under water.

Mr. Winslanley does not state of what material he constructed the
base of his tower, but from the appearance of a drawing said to
be made at the rock it would appear that the material used was
stone, and that the joints were protected by iron hoops, to prevent
the mortar washing out.

The picture
8 shows the completed tower. With all its whim-

sicalities and absurdities its bay-window, derricks, ornamental
gim-cracks and mottoes, it was a brave and heroic deed to erect it.

Some idea can be formed of the violence of the storms which it with-
stood, as, after it was finished, it was commonly said that it was pos-
sible for a six-oared boat to be lifted up by a wave and driven through
the open gallery. Mr. Winstanley believed in its strength, and had
the courage of his convictions, 'in November, 1703, he went to

superintend some repairs, and some one expressing fears that the
structure was not strong enough, and some day might be overturned,
he replied :

"
I am so very well assured of the strength of my build-

ing that I should only wish to be there in the greatest storm that ever
blew, that I might see what effect it would have upon the structure."

His wish was gratified. While he was there with his workmen and
light-keepers, on the 26th of November, a tremendous storm visited
Great Britain, and on the next morning it was found that the light-
house had disappeared, with all the people in it. Nothing was ever
seen of it except a few of the large irons used for holding it to the
rock, and part of an iron chain jammed in a crevice. At the same
time that the light-house was destroyed, the model of it, in Mr. Win-
Stanley's house at Littlebury, in Essex, two hundred miles distant,
fell down and was broken to pieces. Not long after this accident the

Winchelsea, a homeward-bound, Virginia man-of-war, was wrecked
upon the rocks on which the light-house stood, and most of the crew
were drowned.

Though Winstanley proved that it was not impracticable to build
a light-house on the Eddystone rocks, and though the light had shown
itself to be of great use, yet it was not until the spring of 1706 that
an act of Parliament was passed "for the better enabling the Master
Wardens and Assistants of Trinity House at Deptford Strand to re-
build the same." The work was commenced the following July. By
this act the duties payable by shipping passing the light were vested
in the corporation of Trinity House, and they were empowered to
contract for its erection. In consequence of these powers, they em-
ployed a Capt. Lovel, or Lovet, to build it, giving him in payment
the duties for a term of ninety-nine years, commencing from the date
the light should first be exhibited and continuing so long as it should
be shown.

Captain Lovct engaged Mr. John Rudyerd to be his engineer
an apparently strange choice, as Mr. Rudyerd was a silk mercer,
who kept a shop on Ludgate Hill, London.

This choice proved, however, to be a happy one. Mr. Rudverd
avoided the errors of his predecessor ; he chose a circle instead of
an irregular polygon for the plan of his building and omitted the un-

wieldy ornaments, the open gallery, the cranes, and other contrivances.

Rudyerd's light-house was a frustum of a cone, twenty-two feet

eight inches in diameter at the base and fourteen feet three inches at
the top, sixty-seven feet high to the floor of the lantern

;
the height

of the centre of the light was nine feet above the balcony floor, and
the total height of the tower from the lowest part of the base to the
ball on top of the lantern was seventy feet.

It was built mainly of wood ballasted with stone
;
this is probably

due to the fact that Mr. Rudyerd's associates in the work were Mr.
'Smith and Mr. Morcut, shipwrights from the King's yard at Wool-
wich, and further accounts for the structure being more in the nature
of ship-joinery than of ordinary carpenter's work.
To prepare the foundation the surface of the rock was first approx-

imately levelled off in steps, in which holes were drilled to receive

heavy iron bolts or branches, as they were called, which were in their
turn securely fastened to the timbers.

3 See Illustrations.
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These holes were made dovetail in shape two and one-fourth

inches wide, seven and one-half broad at top, eight and one-half at

bottom and from fifteen to sixteen inches deep, and as they eould not

all be made alike, each bolt was forced to fit its respective hole
;
the

latter were made four and one-half inches broad at the surface of the

rock and six and one half at ihe bottom ; when placed in the hole a

space would thus be left three inches wide at the top and two at the

bottom in which a key could be driven.

After all the holes were drilled and the bolts and keys fitted, the

holes were cleared of water as far as possible and tilled with melted

tallow; the bolts and keys were then heated to a blue heat and
driven home

;
thus all the interstices would be tilled with the tallow ;

when this was done coarse pewter was melted in a ladle and run in;
it of course displaced the tallow, or a greater part of it. This an-

swered so well that fifty years afterward when these bolts were taken
out the tallow still remained fresh and the iron not rusted.

These bolts were not placed very regularly, but the plan in general
was to arrange them in two concentric circles, one about a foot inside

the other
;
in addition there were two large bolts fixed near the cen-

tre, to which was attached the mast.

The lower part of the tower consisted of a solid oak grillage,
carried two courses higher than the top of the rock

;
on top of this

were placed five courses, one foot thick, of stone, laid without

cement, but held together with iron cramps, then two courses more
of solid timber, surrounded with timbers conforming to the contour
of the circle, so that when the outside upright timbers were placed
the bolts fastening them would not enter the horizontal timbers witli

the grain ;
some courses of the lower grillage were arranged in the

same way.
The outside of the tower was then formed of upright timbers,

bolted to the grillage courses and to each other, and terminated by
a planking three inches thick which formed the door of the lantern.

The seams between these uprights were caulked with oakum and

payed with pitch.
The tower was perfectly plain except the cornice at the top and

a protection at the bottom; the former served to throw off the sea'at

the top and prevent it from striking the lantern. The latter was

probably an afterthought to protect the bases of the uprights from
the shock of the waves.

This structure was a great advance on the first one; it stood for

forty-six years and was then destroyed not by a storm but by fire.

Three years after it was commenced a liglit was exhibited from it,

and the next year, 1709, it was entirely completed.
Louis the XIV was at war with England during Ihe construction

of this light, and once a French privateer captured all the men at

work and carried them to France with their tools. The captain

quite prided himself on his achievement and expected to be well

rewarded, but the king, when he heard of it, clapped the captain
and his crew into prison, released the workmen, loaded them with pre-
sents and sent them back to their work saying that, though he was
at war with England he was not at war with mankind and that the

Eddystone light-house was so situated as to be of equal service to

all nations navigating the English Channel.

No repairs of any moment were necessary until the year 1723

when it was found that the lower ends of the uprights, especially on
the lower side were being eaten by a small worm, possibly the limno-

ria
; they were then thoroughly repaired. In 1744 there was a tre-

mendous storm which tore away thirty of the uprights and made a

breach into the store-room, but by great exertion this disaster was

repaired before the close of the year.
For many years after the light was established there were but two

keepers ;
this number was ample for its maintenance, but it so

happened that one of the men sickened and died, and the other,

fearing to throw the body into the sea lest he might be charged with

murder, allowed it to remain in the light-house and hoisted a flag,

which was the signal that he needed assistance.

The weather was so bad for a whole month that the attending
boat could not land, and when they finally succeeded the stench was
so noisome that it was with the greatest difficulty that they could

dispose of the body by throwing it into the sea, and it was not for

long after that the rooms could be rid of the foul odor. After this

the proprietors employed three men, to guard against the recurrence
. of such an accident. This also allowed each one in turn to go on
sl.ore for a month during the summer.
The fire which destroyed this light-house, which had withstood

the fiercest storms for nigh half a century, took place in December,
1755. The keeper going to snuff the candle at 2 A. M., found the

lantern full of smoke, and when he opened the door was driven

back by a burst of llame.

The candles were twenty-four in number and weighed two and one-

half pounds each
;
their long continued use must have thoroughly

dried the woodwork of the roof of the lantern which besides was

probably covered with soot, so that a spark would easily ignite it.

The poor keeper did what, he could to put out the fire
;
he after

a while succeeded in awakening the other two keepers and they all

tried to throw water on the fiames, but as it had to be brought
seventy feet high, they soon found their efforts unavailing, and in

addition one of the keepers, the one who discovered the fire, was
disabled by a curious accident.

While he was looking upwards, endeavoring to see the effect of

the water he had thrown, a shower of molten lead fell on his head,
neck and shoulders part of it ran inside his shirt-collar and burned

him badly ;
he also felt an intense burning inside, and supposed that

part of the lead had passed down his throat.

The three men gave up the unequal struggle and descended from
room to room, as they were driven by the heat and melting metal.

Early in the morning the fire was seen on shore, and a philan-

thropic gentleman fitted out a fishing boat which arrived at the light-

house at 10 A. M. The fire had then been burning eight hours; the

light-keepers had been driven from the tower, and to avoid the fall-

ing timbers and red-hot bolts, had taken refuge in the hole or cave

on the east side of the rocks under the iron ladder, near the landing.
The men were stupefied, and the wind being from the east made a

landing extremely hazardous, if not impracticable. They, however,
were saved by the crew first anchoring the large boat, then a small

boat was rowed toward the rock, paving out a rope which was at-

tached to the large boat
;
when near enough to the rock a heaving-line

was thrown to the men. Each light -keeper in turn fastened the

rope around his waist, and jumping into the sea was hauled into the

boat.

As the fishing-boat could do nothing to quell the flames it returned

to Plymouth to land the keepers; one as soon as he got on shore ran

away, it is supposed in a panic; the one burned by the melted lead

was sent to his own house for medical attendance; he was ninety-four

years old, but remarkably active considering his age. He told the

doctor that he had swallowed the molten lead, and that he could not

be cured unless it was removed. He lived until the twelfth day,
when he suddenly expired Ihe doctor opened his stomach, and found

therein a solid oval piece of lead weighing more than seven ounces.

The doctor sent an account of the case to the Royal Society, but that

wise body pooh-poohed the whole matter, and doubted the truth of

the story. This nettled the good doctor, and to prove that animals

might swallow molten lead and still survive, he tried the experiment
on dogs and fowls, and found that they did live until he opened them
to extract the lead. There is particular mention of one cock, who

though dull would eat barley corn, from whose crop was removed a

lump of lead weighing three ounces. These experiments seemed to

prove the doctor's case pretty effectually, but about all the satisfac-

tion he got was being censured for cruelty to animals.
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AN EDITOR'S TRIP ABROAD. 1 XIV.

FUENCII POLITENESS. THE ECOLK DK MEDECINE. THE COLLEGE

OF THE SOUHONNE.

TTFTER five or six

H\ weeks of rather

/ rapid travelling

through so many dif-

ferent countries, to

say nothing of the

confused state of

mind in which con-

tact with five succes-

sive languages in the

same space of time

naturally leaves the

guide and interpreter
of a party, it was

very pleasant to get back to Paris and to our letters, and we felt, as

the train rolled into the Northern Station, a little as if we were re-

turning home. Perhaps the fact of having changed our lodging-place
from the Rue de Rivoli to the Boulevards may have made some dif-

ference, but it seemed to us that the city had, since we left it, received

an extraordinary inllux of Americans. Naturally enough, the pre-

vailing language in the hotel was English, at least among the guests ;

but on the streets in the neighborhood one was pretty sure to over-

hear English phrases proceeding from at least one in three of the

groups standing on the sidewalks, or looking in at the ever-fascinat-

ing shop-windows. Even in the churches, the precious Baedeker,

which, however, the English and Americans share with the Germans,

appeared to be nearly as common as a prayer-book in the hands of

the people present, and at the Louvre it seemed to be the indispen-
sable companion of the greater part of those who had no place in the

"escorted parties" which followed each other at short intervals

through the rooms. As we had chosen to be our own escorts, we had
some curiosity to watch the people who were under more experienced

guidance, and it is only fair to say that it seemed to us that they were

conducted, at least through the Louvre, with exemplary efficiency and

economy of time. For the ordinary tourist, turned in among one or two
thousand pictures, with only a few hours to see them in, it is practically

impossible to select at a glance those which best merit his attention, and
even with such a guide as Baedeker it takes many minutes to hunt

up on the walls the particular number referred to in the book, and
refer back to the book for the next, so that the system of providing

guides, especially such painstaking and well-qualified ones as those

which usually seemed to conduct the large parties, who point out suc-

cessively the best of the pictures, remarking upon them while their

(lock is studying them, has a great deal to commend it, even to per-
sons who know much more about pictures than most of the visitors

to the Louvre.

1 Continued from page 132, No. 500.
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We had nearly finished our sight-seeing, and were called upon to

attend to some little affairs, which gave us an opportunity for

strengthening the high opinion that we had previously formed of

French courtesy and amiability. Perhaps nothing strikes an Amer-
ican abroad so much as the general gentleness and civility of most

foreigners, to each other, as well as to strangers, but to me there

seemed to be among the French a certain affectionate zeal in their

kindness which distinguished them beyond the rest.

Perhaps the untiring and thoughtful politeness with which our own
friends provided for our entertainment may have made us more ready
to observe a similar disposition in strangers, but we could not fail to

notice it wherever we had an opportunity to watch the conduct, not

of the waiters in the cafes on the Boulevards, or of that portion of

the population which begins to wake up at midnight, but of the real

Parisians, the modust, industrious and sensitive people who have for

two thousand years made tlus city in which they live the most attrac-

tive place in tiie world. How severely their p itience must be taxed

by the eccentricities of the foreigners whom they serve with such

sweet smiles, probably they alone could say, but even a summer
tourist can observe and admire a good many of the manifestations of

their tact and good temper. The worst of their trials would natu-

rally come from the lack of a common medium for the communication

of ideas between them and their guests; but it is surprising to see

how far a little good-will and quickness of mind will make up for this,

especially if the other party shows something of the same qualities.
As a rule, Americans in Paris who do not speak French seem to re-

alize that it would be desirable to do so, and with this modest idea

in their heads they pick up very rapidly the common words and

phrases necessary to make themselves understood, but there are some

individuals, either English or Americans, who seem to have arrived

at the conviction that it is mere perversity in a servant, or" inferior,"

to be incapable of understanding them, and that nothing is really

necessary but an authoritative tone, and a threatening manner, to

terrify the delinquent into submission and comprehension. As we
entered the hotel once, in some town in Germany, we heard a loud,

fierce voice proceeding from the ^j.intry, and as we parsed on our

way to the dining-room, perceived that a dialogue, or rather, a mon-

ologue, was going on between an English-speaking tourist and the

youngest of the waiters, who understood no more of his interlocutor's

language than the latter did of his. The waiter was a little man,

hardly more than a boy, while the tourist was large, stout, and of

that habitually exasperated bearing which seems to be most culti-

vated in the British Isles. If the little servant had been pinned to

the wall by a spear he could hardly have been held there more help-

lessly than by the terrible eye of the Saxon, who stood close before

him, transfixing him with a steady stare, while he repeated, slowly,
and very loudly, the list of the things that he wanted for his supper, as

if he would drive it by force through the other's skull. At each rep-
etition the wretched waiter grew paler, and looked more helplessly
from side to side for a chance to escape, until our coining created a

diversion, under cover of which he lied, to send back in his place the

head-waiter, who knew what " mutton chops, well done," meant. As
Frenchmen usually find it much harder to understand English than a

German would, on account of the greater difference between their idi-

oms and those of the Saxon, there would naturally be continual misun-

derstanding among them, if it were not for their quickness and pa-

tience, which makes them perhaps the easiest of all foreigners to get

along with for persons who are unable to speak their language.
Beins; intent, so far as opportunity offered, upon the pursuit of

professional inquiry, I was glad to avail myself of the kindness

which opened to me the gates of the two most important of the new

buildings of Paris, the extension of the Sorbonne and the additions

to the Ecole de Medecine. The beautiful facade of the library of

the latter, on the Boulevard Saint-Germain, had attracted my atten-

tion on my first visit to that quarter, but it was not until later that I

discovered what it was, and had a chance to understand and appre-
ciate thoroughly M. Ginain's greatest work, which must certainly

place him high among the immortals of French architecture. To

begin at the beginning, the French Government, having determined

to increase very materially the resources and equipment of its famous
medical school, whose renown, once unrivalled in the world, has of

late years been perhaps somewhat dimmed by the fame of the clini-

cal lectures at Vienna, entrusted M. Ginain with one of the most dif-

ficult and complex pieces of planning ever proposed to an architect,

requiring him, not only to utilize the existing buildings, but to add
several others, all larger and more spacious than the old ones, but

conveniently connected with them. This alone would not be a very
easy problem to solve with credit, but to increase the designer's per
plexities, he was obliged to adapt his plan to a piece of ground not

only irregular and awkward in outline, but so uneven in surface that

the first floor in some portions of the group of buildings corresponds
with the second floor in the adjoining portions. The most important
members of the new group were to be the medical library, and two
or three large clinic buildings, and of these M. Ginain chose the

library to form his main front, making it very long and very narrow,
with windows only on the street, and by that means not only getting
a good light and plenty of shelf-room, but saving space for his other

buildings, at the same time extending this one sufficiently to take up
practically all the Boulevard front of the lot, and to give him a most

imposing fa9ade, unbroken by any such change of motive as a French

architect's principles would require of him if he had divided the

frontage between two of the components of his plan. So far as the
Neo-Grec implies simplicity of form, with exquisitely studied and
unobtrusive ornament, M. Ginain's work may certainly be described
as being in that style. To my mind, the only modern building of.

importance in Paris that approaches it for the architectural perfec-
tion, apart from the merit, as sculpture, of the detail, is that greatest
of Neo-Grec buildings, the Bibliotlieque Sainte-Gdnevieve ; but beau-
tiful as Labrouste's master-piece is, the Ecole de Medecine much sur-

passes it in effectiveness, attracting the eye from a long distance by
its striking but simple outline, and the majestv of the great Ionic
jolonnade which marks the middle portion. Inside, the library is

as simple as such a ro >m could well be. Between the three-quarter
shafts of the colonnade open long and high windows, which give an
admirable light, sulfieient not only for the opposite wall, which is to

be entirely occupied by books, but for the spaces beneath the win-

dows themselves, which also afford room for shelves to a height of
about eight feet above the floor. The roof, with true French sim-

plicity, is framed with nearly equilateral trusses, presenting a flat,

plastered ceiling inside, slightly decorated in relief, and a long roof

outside, perfectly straiglit and unpretending, but of the happiest pro-
portion and effect.

The new buildings for the College of the Sorbonne, aside from
their importance as forming a part of the means by which the French
Government proposes to raise the Sorbonne into whit might be
called the great democratic university of the world, had a special in-

terest from being the first important executed work of a young ar-

chitect, M. Nenot, whose previous successes, as winner of the Prize

of Rome, as the author of a remarkable series of restorations of the

sacred enclosure at Delos, and finally, as the laureate in the great

competition for the Victor Emmanuel monument, had fixed the eyes of

the professional world upon him. It would be tiresome to go into

the particulars of M. Ndnot's plan, which has been repeatedly pub-
lished, together with those of his rivals in the competition which ended
in his selection as architect, and it is enough to say that the portion of the

building now in process of construction comprises a vast theatre for

the awarding of prizes and degrees, preceded by a vestibule and pub-
lic entrance of suitable proportions, and flanked on either side by
masses of building intended for division into lecture rooms and labo-

ratories, which enclose, between themselves and the great theatre-

building, two pretty and exactly similar courts. As the construction

had nowhere advanced to the cornice, and the " raualement
"
had

barely begun, I was unable to judge of the probable appearance of

the building, but the planning and arrangement were full of interest.

Although the walls were not built even high enough to receive the roof,

except in one place on the court, the heating-apparatus for the great
hall was in place. I knew well enough that heating by steam is less

popular on the other side of the Atlantic than with us, but even that

did not prevent me from being a little surprised to find preparations
made for warming the whole of the immense " Salle des Recom-

penses," with its appendages, by hot-air furnaces. As in Trinity
Church, Boston, and perhaps in other American buildings, M. Nenot
had provided for converting the whole of the basement beneath his

principal room into a warm-air chamber, with openings through the

floor at suitable points. As there would naturally be many points
where in winter a supply of warm air would be desirable in the great
hall, there were many openings, but I saw no indication of the wav
in which it was intended to solve what our engineers would perhaps
consider the most difficult point in the problem, the equalization of

the flow of warm air through them. Many, if not all the furnaces

for heating the air were in place, showing the usual brick and iron

fronts, with wings for the smoke-pipes, or other radiating members,
and one hot-air duct, apparently leading to another room, had been

constructed, of iron beams and bars filled in with terra-cotta or plas-
ter blocks; but there was nothing, so far as I could see, to show that

a fan was to be put in, or that any means except the natural buoy-

ancy of the heated air would be depended upon to carry it where it

was wanted. Fortunately, the climate of Paris is mild in comparison
with ours, and it is altogether likely that M. Nenot's plan for warm-

ing his great hall, as well as that of M. Ginain for supplying cold

fresh air to his library by means of grated openings directly through
the front wall, will answer admirably in practice; but they are rather

startling so those who have to deal habitually with a winter atmos-

phere in which mercury nearly or quite freezes. For the rest, M.
Nenot's building seemed thoroughly well thought-out and solid in

construction. The sub-structure, particularly, was noticeable for the

amount of what was practically concrete work of the Roman sort.

Not only the vaulting to support the floor above, but many of the

larger piers, were built of the roughest kind of rubble, composed of

small pieces of "
meuliere," or mill-stone grit, buried in cement mor

tar. There was hardly any attempt at bond in the piers, and none
at all in the vaulting ;

but the "
meuliere," which resembled in rough-

ness the conglomerate stone employed for certain purposes about

Boston, evidently held so firmly to the hard cement in which it was
embedded as to form a mass quite as suitable for its purpose, per-

haps, as a construction of cut stone, and far cheaper, and bold as the

innovation seemed to one brought up with due reverence for headers,

through-stones and stretchers, I could not help thinking that M. Ne-
not had offered a suggestion which, in these days of Portland cement,

ought not to be lost sight of.
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Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of coal.J

INTERIOR OF A MOSQUE AT TLEMCEN, AFRICA.

[Gelatine print issued only with the Imperial and Gelatine editions.]

COMPETITIVE DESIGN FOR TUB LIBRARY AND MUSKUM, MINNE-

APOLIS, MINN. MR. II. L. WARREN, ARCHITECT, BOSTON, MASS.

PARIS VIEWS, AFTER ETCHINGS BY FRANCOIS MAXIME LALANNE.

BROOKLYN LIFE INSURANCE COMPANY'S BUILDING, LIBERTY ST.,

NEW YORK, N. Y. MU. F. CARLES MKURY, ARCHITECT, NEW YORK,

N. Y.

WINSTANLEY'S LIGHT-HOUSE ON EDDYSTONE ROCK.

RUDYERD'S LIGHT-HOUSE ON EDDYSTONE ROCK.

FOR description see article on "Ancient and Modern Light-houses
"

elsewhere in this issue.

MUNTZ'S RAPHAEL. 1 II.

TCHLY endowed by nature, and well stored with all the precepts
of the contemplative and elegiac Umbrian School, Raphael felt

that the complement of his education, the virile and grandiose
qualities, were only to be acquired in midst of the intenser life of

Horence, then the artistic centre of Christendom. She supplied the

pope, the Italian princes, the kings of Spain, Naples, France, Eng-
land, and even the sovereigns of Muscovy, Hungary, and Turkey
with architects, painters, sculptors, goldsmiths, miniaturists, and
medalists. Nowhere was art- honored and the artist fostered as in

this free town. The painter and the sculptor were the peers of the

*"/liphael.savie, 'on cenvre,'et snn trmps," par Kugene Muntz, Paris. I.ibrarie
Hacliette & Cie.. 1886. Continued from page 121, No. 659.

aristocracy. The government treated with Michael Angelo as power
with power. Artistic competitions fermented the whole city.

" In
contrasting the standing of the leaders of Florentine art with that of

their confreres of Perugia, Siena, or Urbino, one is tempted to repeat
the exclamation Durer let slip all surprised by the honors paid
him at Venice in 1506 ' Here I am a gentleman ;

at home a para-
site.'" Raphael came to Florence with no flourish of trumpets, for his

reputation was but provincial, and he was doubtless chielly known as
the cleverest and most promising pupil of Perugino, whose reputa-
tion in Florence, where lie had worked with honor and profit, was
now decidedly on the wane. Nevertheless, the presence of the mas-
ter during the pupil's sojourn there, if only temporary, must have
proved invaluable, since the former's influence and popularity with
both native and foreign patrons who frequented his atelier was still

considerable. Raphael quitted his native Urbino in 1504, armed
with a letter of recommendation from his protectress, the Duchess
Giovanna della Rovere, to the "

gonfaloniere
"

Pietro Soderini (who
never seems to have patronized him). This Haltering letter runs :

" The bearer of the accompanying is Raphael of Urbino. The talent
with which he is gifted has decided him to settle in Florence for
some time in order to perfect himself in his art. His father was dear
to me on account of his excellent qualities, I have no less affection
for the son, who is a modest and amiable young man, and I wish him
to make as much progress as possible. 1 therefore recommend him
with particular urgency to your Lordship, begging you to assist and
favor him as much as you can in every circumstance. Whatever ser-

vices your Lordship may render him, I shall deem rendered to my-
self, and I shall be under the greatest obligation to you." This letter,

though flattering, as before observed, indirectly but very clearly re-

veals Raphael's status at the time that of a gifted young man
from the provinces who has still much to learn in "the metropolis"
before he can rank with the greatest.
Some years before Raphael's advent, the famous "Casino" of the

magnificent Lorenzo, rich in antique marbles, bronzes, and intaglios
the school of Michael Angelo was swept away in a day's riot-

ing. Fortunately, there were pious hands to gather the waifs from
this ghastly shipwreck. Lorenzo's brother-in-law, the historian Ber-
nard Rucellai not to mention others especially busied himself in

preserving the antiques collected by the Medici, as well as in making
new acquisitions, till his gardens, the"Orti Uricellari,"could vie with
Lorenzo's '

Casino," and offered the artists of the day those models
in default of which the progress of the Renaissance would assuredly
have been checked. As compared with the more marked influence

exercised by classic art on Raphael in later years at Rome, the traces
of antiquity discoverable in the work of his Florentine period seem
faint enough ; but it must be remembered that the early Renaissance
never absorbed antiquity bodily as in later times. It profited by its

lessons, and was more or less inspired by it, but the spirit and style
were clearly vernacular. Architects, painters, and sculptors were ever

seeking to ferret out the principles that guided their glorious prede-
cessors of Athens and Rome, but they were never servile imitators.

Men of the Donatello stamp were too ardently naturalistic to follow

resignedly in the traces of any predecessor, however illustrious. It

was only at the beginning of the sixteenth century that the imitation

of classic models was held to be one of the canons of sculpture. In

painting, the triumph of antiquity was retarded, seeing that it was no

easy matter for a graphic to assimilate the principles of a plastic art.

The school of Padua was the first completely to overcome these dif-

ficulties, perhaps too completely, for even its immortal corypheus,
Mantegna (1431-1506), seems to have been hampered at times by
classic reminiscences. At Florence the struggle lasted longer. Botti-

celli's (1447-1518)
"
Venus," for example, lung, thin, ill-balanced,"

is anything but classic; yet there is a "
fragrance of youth and poe-

try
"

about her difficult to find in the more correct and scholarly
work of a Giulio Romano (1492? 1546). It is almost impossible to

discover any souvenirs of antiquity in the paintings of Leonardo, nor
does he mention it as an educational means in the " Tral/ato." But
Leonardo was altogether an exceptional character. Michael Angelo
got a great deal out of the antique, and Raphael followed the sage

example of the Florentine school in this respect, as the " Three
Graces" or the "Apollo and Marsyas

"
testify. Besides the antique,

other and not less important agencies were moulding the character

and artistic development of Raphael. There was Giotto, founder of

the Florentine school, who was named with respect even in high Ren-
aissance days, the sculptors Ghiberti and Donatello, the architect

Brunelleschi, the innovator Masaccio, whose "Carmine" frescoes he

copied as a matter of course, and last but not least of other illustrious

dead, Domenico Ghirlandajo (1449-1494). His beautiful frescoes in

Santa Maria Novella are echoed in Raphael's, painted on the walls

6f San Severe at Perugia.
Of contemporary artists he who unquestionably gained at this time

the greatest ascendency over the supple and receptive mind of Raph-
ael was Leonardo, the first intellect of his time, if not of all times.

Michael Angelo left his mark there too, but his influence was more

strongly felt at a later date. The familiar story of the famous com-

petition between Leonardo and Michael Angelo for the decoration

of the Sala del Consiglio is always inspiring, for the effect of these

two epoch-making cartoons must have been stupendous. Vasai i tells us

that Raphael was astounded at the sight of Leonardo's pictures, whose

figures are so replete with grace and movement, and studied them in

preference to all others. "Little by little and with great pains he

abandoned the manner of Perugino, and imitated as much as possible





. 561 N
COPYRIGHTED, 18

Eo ;n o IP o i o i o i o
ill



)ING 1EWS,EPT.251556.

COMPETITION DESIQA' TOR A^D Au.SRUA BuiUMG- A^EAPOLIS,

Heliotype Trniling Co Boston.







S
O



s
o

fflSM! i\v1





iHGHITEGT tfND BUILDING lEWS,EPT.25 1556 . $<). 56 1

COPYRIGHTED, L6eE,TtCKttOR & C ^

IH3fSTANLEY S IJGIITIIOUSE

KOC-'K , -/>//
/;-,/.i;

/i/f/.f/tfif ni ,

KLEVATlOIs' ,>

lll)V STONE









SEPTEMBER 25, 1886.] The American Architect and Building News. 147

that of Vinci ; but in spite of his efforts and application he could

never surpass him in some difficulties. If, as is generally thought,

Raphael excelled him in softness, and in a certain natural facility,
on the other hand he is in nowise superior to him either in the art

of invention or expression, wherein few artists have raised them-
selves to the height of Leonardo. All that can be said is that

Raphael is the one that came nearest to him, particularly by the

charin of his coloring." Referring to the comparative effects of the

influence exercised on the young painter by Leonardo and Buona-

rotti, M. Muntz writes :
" But if the germs lodged in his mind by the

author of the "'Cenacolo" and "La Gioconda" were to fructify,
thanks to the intimate sympathy between these two choice natures,

the imitation of the painter of the Sistine Chapel was fatal. Raph-
ael sacrificed some of his natural qualities, without succeeding in

assimilating those of his rival : he exhausted himself in sterile efforts."

Let me remark here, en passant, that Michael Angelo is not to be

imitated. A whole generation of artists that came immediately after

him was tainted by endeavoring to appropriate qualities that are in-

alienable from their possessor. This sublime artist perhaps the

sublimest that ever lived was a genius entirely SIM generis. His
work was very strongly impressed with his own personality, and his

development was of a one-sided character. If I may be permitted to

apply a most informal appellation to so heroic a personage, Michael

Angelo was not a good
" all-round

"
artist. Men like Phidias, Ua

Vinci and Raphael were, and are, therefore, safer models. Michael

Angelo certainly conveys his lessons; but he is not to be followed.

Raphael made a half-hearted effort to imitate some of the versatile

Leonardo's caricatures, or, rather, character studies, but he soon

abandoned the attempt; for these phrenological abnormities were

contradictory to his nature, enamored only of the beautiful.

After Leonardo, the artist who held the highest place in Ra-

phael's esteem was Fra Bartolommeo della Porta, the champion of

Savanarola, and the resume of Florentine art from Giotto to Da
Vinci and Buonarotti. The influence of these two painters was re-

ciprocal ; each had something to say that the other had never heard.

Their intimacy lasted almost as long as they themselves, for the do-

minican, like Raphael, died young. Crowe and Cavalcaselle surpose
with much probability, that despairing to establish anything like in-

timate relations with either Leonardo or Michael Angelo, Raphael
sought the society and instruction of the painter-monk, then somewhat

neglected. It was fortunate that on his arrival at Florence he could

meet as equals masters who hail already made their mark, instead

of being forced to mix with the crowd of turbulent young fellows

who filled the ateliers and almost from time immemorial the young
Florentine artist had been very turbulent, in strong contrast to his

quiet, timid and almost monastic confrere of Perugia and the provin-
cial towns. " The gay and bright Raphael could not take offence at

their pranks, so new to him ; but it is more than credible that the ele-

vation of his character led him rather to seek the society of cultivated

and distinguished men men who resembled that ideal of the perfect

'courtier,' with which he had grown familiar during his residence at

Urbino." Very attractive is the picture of the young painter from

Urbino, taking his part in the informal but celebrated discussions

carried on by notabilities in the studio of Baccio d'Agnolo, architect

and sculptor of wood. Among clusters of lesser lights were such

luminaries as Andrea Sansovino, Cronaca, Antonio and Giuliano

San Gallo, Granaccio and Michael Angelo,
"
sombre, taciturn, bil-

ious, who only broke the silence to fling some sarcasm. Still, he was
listened to respectfully, for though he was scarcely thirty, all Italy
was full of his glory." On the other hand, Raphael was not yet a

star of the first magnitude. During his four years' sojourn at Flor-

ence he only worked for amateurs of the second order. He received

no commission for important monumental compositions. Civic corpor-
ations and religious communities patronized indigenous artists. The

young stranger could only rely on those amateurs who from taste or

economy preferred the easel picture to mural paintings. This cir-

cumstance, entirely fortuitous, controlled in a measure the nature of

his productions. Chance frequently changes the direction of a whole

school. These four years were more fruitful to him in lessons, in

technical progress, than in material success. He rose rapidly to the

rank of master, before the rich amateurs, the Rueelhii, the Strozzi

and others, were apparently aware of his existence. In vain we seek

his praise in the literature of the Tuscan humanists, who lavish their

titles of Zeuxis and Apelles on third-class painters. Nevertheless,

Raphael was incalculably indebted to Florence. Without her solid

instructions he never would have been the incomparable draughts-

man, worthy to work for Julius II, for Leo X, and to found the

Roman school.

It is not my intention to enumerate the list of pictures, chiefly

madonnas, painted by Raphael durins* his long residence at Flor-

ence, and shorter stay at Urbino and Perugia prior to his departure
for Rome in 1508. It has been, and will be, my purpose rather to

note the causal agencies that specialized his talent, and made him

Raphael. His madonnas of the Florentine period, the sweetest,

purest, most graciously-beautiful compositions in their way that were
ever conceived, form an absolutely distinct group in the work of the

young master, who seeks therein to reconcile beauty with truth.

Maternal tenderness, infantile joy, and a certain ineffable loveliness

the loveliness of domestic innocence are expressed with such

wonderful eloquence, that they render one oblivious of the dogmatic
side of the subject. It seems as though the Divinity had left his

exalted, mystic spheres, and descended to the earth, that he might

idealize and hallow by his presence the calm delights of domesticity.
Occasionally the consecrated attributes of Virgin, Child, or infant St.
John are omitted

;
but they are never emphasized. A faint and linear

nimbus alone symbolizes their divine nature. Constrained neither

by the scruples of Umbrian patrons, nor by the demands of a pontifi-
cal court, Raphael gave free scope to his aspirations. He emanci-
pated himself from all theological tradition or rather he was one of
a series of innovators. It would almost seem that he was an advo-
cate for the " art for art's sake

"
theory. However this may be, his

conscience would have revolted at the idea of sacrificing his art to
confessional exigencies. He asked neither for rich stuffs, nor choirs
of angels, nor sumptuous architectural framings, nor lustrous grounds
of gold. Nature offered him material enough, the blue sky, flower-
bedecked fields, placid streams, picturesque towns, and broken moun-
tain lines. He was content to celebrate the beauties of nature not
as a tasteless naturalist, be it understood to proclaim the grandeur
of creation, and to glorify the purest sentiments, maternal and filial

love. Surely may not such an art be properly called religious f

From the very inception of Christianity, and through all Christen-
dom for many centuries, art had been the handmaid and adjunct of

religion. In some communities, such as Mt. Athos, it is still so. As
M. Taine observes, mere form did not suffice for the Middle Ages ;

it must represent some symbol, must designate some august mystery.
All was pre-arranged : every detail had its familiar signification, even
to the ignorant. The artist lost his independence, but was indemni-
fied by popular sympathy. The Florentine naturalists of the fifteenth

century were the first to demolish these venerable traditions. What
could the resistance of an Angelico. or of the Umbrian school, avail

against these strenuous pioneers, backed as they were by nature and
the antique? Portraits supplanted the consecrated types of saints

and apostles, and even their symbols were enforced to conform to

artistic necessities.

Twice or thrice Raphael was tempted to sacrifice truth to dramatic

fervor, as the Bolognesi sacrificed it in later years. He was not slow,

however, to discover this temporary aberration, and rectify his course.
His genius, healthy and robust, like that of the first Renaissance, ab-
horred an unnatural abstraction. According to his ideas, a figure
should act logically, and conformably to its age, sex and character.

"Therefore," says M. Miintz, "his children are always real child-

ren
; swayed at times by a single sentiment, love for their mother, an

ingenuous affection ; but this sentiment is always in accord with those
of childhood ;

is never artificial, never theatrical
;
nor does it ever

weary us. This, if I am not mistaken, is the secret of the fascina-

tion that Sarz'u's Florentine madonnas have exercised for more than
three centuries; the secret of their eternal youth."

I do not fancy that M. Miintz would have us believe that Raphael
made his studies from life without a parti pris. While it is undenia-

bly true that these studies, as well as his finished figures, are remark-

ably free from false abstractions, especially when compared with
those of his mediaeval predecessors or academic successors, while it

is patent that they live the life that is peculiar to them, never con-

travening the laws of nature
;

on the other hand they declare in

every limb and movement pre-conceived ideas of elegance and grace.
It would never have occurred to him to copy accidental, choiceless
nature as do the men of to-day. Thus it is that his children, though

replete with life, love, and truth of movement, are yet distinctly cre-

ations, undeniably the most beautiful, dignified, monumental types of

childhood ever imagined; utterly different in their nobility from the

pretty babies of modern holy families. There is nothing that I can
think of since the days of Pericles that is more Greek either in feel-

ing or method, though totally unlike in visible expression, than these
Florentine madonna compositions of Raphael. They have that "easy,
and frank nobility," that "noble naivete and placid grandeur,"
the unequivocal characteristic of the marbles of the Parthenon, or
the " Hermes "

of Olympia. In these immortal works, abstract to a cer-

tain point, as ever art must needs be, nothing transgresses the laws
of nature; but they represent a sublimated, not a hap-hazarl nature.
The painted figures of Raphael, like the statues of Phidias are sober,
contained, and in a way sculpturesque, though not disagreeably
and illogically so, as for instance the pictures of David and his

school. M. Taine in a very just analysis observes that they pose. Yes,
they do pose, yet neither affectedly as Perugino's heroes in the Cam-
bio, nor as the Barocco contortionists, but simply, beautifully, natu-

rally, as an Olympic athlete.

Apropos of Raphael's drawings it is worthy of observation that

there are none to be found corresponding, either in method or inter-

pretation, to the modern life-drawing, which is, in reality, rather a

painting in black-and-white than a drawing, in the strict sense of the

word. There are innumerable suggestions from life in sanguine,

pen-and-ink, or silver-point, many tentative and final sketches for

frescoes or pictures, drawings more or less elaborate from the nude
and draped figures, detail-studies of hands, feet and heads, but all

treated subjectively so, at least, it appears to me that is with

a voluntary, yet discrete, accentuation of the anatomy of the human
form, with a due regard for the ulterior purpose of the study, and
with a profound respect for style and elegance. It would be both

pleasurable and profitable to study comparatively Sanzio's methods
of drawing from life, as well as his picture-making processes, and our

own ;
but my space-limit forbids.

There are those who blame Raphael for his constant repetition of

trite subjects.
" But such criticisms cannot bear examination, for it

is easier to vary the subject than to vary the composition. To draw
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from a single idea all the developments of which it is susceptible,
that is the difficulty. Thus, to limit the programme, moreover, is to

offer artists the opportunity of greater improvement. If the pro-

gress of the arts, either in ancient or modern times, is considered, it

will be discovered that perfection has only been attained by the labor

of whole generations testing their strength on a predetermined subject.
The necessity of struggling in a circumscribed field, of directly at-

tacking the difficulty, develops in every master resources unbeknown
even to himself, and incites him to attempt a supreme effort." Ra-

phael's problem was to make fresh combinations with two or three

well-defined figures, the Virgin and the infant Jesus, and often, also,

the infant St. John, or St. Joseph. To these were occasionally
added others. Long before his time Giotto and Angelico had painted
madonnas ; but their forte was not the isolated figure. The former

required vast wall-spaces on which to indite his epics ; the latter

accessory choruses of winged angels, adoring throngs of the blessed,
or costly gold and ultramarine to perfect his conceptions of the di-

vine personages. The Florentines of the latter half of the fifteenth

century made great efforts to harmonize this simple subject the

madonna and child with the new ideas. They suppressed all un-

necessary accessories, and focused the interest on the principal per-

sonages, frequently giving the composition the form of a medallion.

Nor should the contributions of tiie Venetians to the subject be

ignored. About 1503 Michael Angelo painted his famous circular
"
Holy Family," a composition that manifested considerable progress.

But notwithstanding this and the prodigious success of other val-

iant men, Raphael played freely and freshly with the same theme,

imbuing it with a purity, grace, and classic beauty hitherto unimag-
inable.

Before closing the chapter of Raphael's Florentine epoch, mention
must be made of his first monumental work in fresco (1505), on tlie

walls of San Severe in Perugia. Though the upper portion, bv Ra-

phael, is complete in itself, the lower part, left unfinished, owing to

press of work, was completed in 1521 by the still-surviving Perugino,

just after the pupil's death. Mention must also be made of the " En-
tombment "

in the Borghesc gallery not that the picture is partic-

ularly sympathetic, but because it made a profound impression at the

time, and marks a turning-point in his career. For the first time

Raphael seems to have been desirous of emulating Michael Angelo,
of showing his knowledge of the human body, and of solving the

most complicated anatomical problems. According to Vasari,
"

lie

compared the muscular system of the ecorche with that of the living

model, and studied the diverse effects of its mechanism both on the

separate parts and on the ensemble of the human body. He exam-
ined attentively, too, the articulations of the bones, the attachments

of the tendons, and the network of the veins."

It is interesting to note the evolution of the "
Entombment," the

various preliminary and tentative sketches (one or two of the re-

jected ones are very beautiful in sentiment and linear arrangement),
and his final adoption of Mantegna's scheme. But in spite of these

excessive puins and perhaps because of them the picture leaves

one cold. Such subjects as the scenes from the Passion were too

antagonistic to Raphael's natural inclinations to be treated by him
with entire success. His genius was too pure, too ideal, too Greek.
Could he have invariably chosen his own subjects he would have
banished from the domain of his art the expression of suffering.

FREDERIC CROWNINSHIKLD.
[To be continued.]

FIRE-INSURANCE AND ARCHITECTURE. 1

the science of insurance is of

recent origin, it would not be rea-

sonable to expect that its develop-
ment would have adequately covered all

possible relationships. Tlie extent to

which these various adjustments have
been already made is a source of won-
der to every student of the subject, and
at the same time a tribute to the energy
and far-sightedness of the underwriters.
But along the continually widening
circle of your influence new problems
present themselves, to whose perfect
solution even your ability, if unassisted,
is not fully equal. Among these none is

of greater importance than the relation

between architecture and fire-insurance.

In one sense the relationship is of long
standing. Alas that it has been so

nearly a status quo of armed neutrality.

[AMp-iP.J'T. To an architect the confession is humil-

iating but true, that we have certainly
contributed our share to this estrange-
ment, and as an architect I propose in

this paper to make a straight confession,
-

,,
as is always best between estranged

friends reunited, and to ask absolution. For if the relationship be-

tween architecture and insurance is to be perfectly understood and

'A paper by J. W. Root, architect, raad before the Fire Underwriters' Asso-
ciation of the Northwest, held at Chicago, September 8.

adjusted, it can be so only by concerted action between architects
and underwriters.

The man who first drank the toast,
" Here's to fires," may have

been a witty toast-master, but there was something in the toast
which suggested in an occult way that lie was a witless architect
a hydrophobist with an even unusual hatred of water. He was a
sort of Texas Flanigan in a late Republican convention. He was a
kind of quickly-applied and swiftly-acting poultice, which draws out
of us humors whose existence in the body of the profession we had

scarcely suspected.
"Here's to fires" was a hilarious cow-boy whoop, which, like most

cow-boyisms, grew out of a complex social drama in which tlie three
villains were the house-owner, the house-builder and the architect.

Of these three villains the architect was at once the most harmful
and the most to be pitied. As always happens in new countries, it

has been true that in America the services of an architect have until

within a few years been largely regarded as a kind of luxury; and
that his duty was of a purely decorative kind. As for the essential
elements of most buildings, the builder was quite sufficient. But a

question of rivalry with neighbors, a gratification of personal vanity,
a yielding to the whim of wife or sesthetically-educated daughter, or
some one else of the "women-folks" these made necessary the
otherwise unnecessary architect. It devolved upon him, therefore, to

make a mere skin for interior parts furnished by the house-builder
and owner. Tliis epidermis was to be as "

tasty
"

as the architect
could evolve out of his inner consciousness, without extra expense to

the owner; and, broadly speaking,
" tastiness

"
was regarded as a

merely feminine quality, any concession to which was a sacrifice of

personal dignity rather inconsistent with a true American citizen.

The architect, being held in this flight, esteem, naturally took but

slight interest in any but the Eesthetic part of the building, and since
but little money could be spared for this, it became necessary, for

the proper advertisement of himself, and the even poetical execution
of his design, to have recourse to all sorts of cheap material wood,
jig-sawed and otherwise, and that vilest of all vehicles of architectu-
ral expression, galvanized-iron. Thus questions intimately inter-

woven with the structure of the building fell into a secondary place
in the architect's mind.
The slightness of service demanded from him, the smallness and

uncertainty of his commissions, frequently drove him, for bread-and-
butter reason, to unite the trade of architect and builder. This was
the worst phase of the profession ; for here not only was the archi-

tect for his own credit intent on making as much display as possi-
ble, but in this relation he had to deal with a contractor ready to

make all posssible concessions to him, since each concession of solider

construction was money in the pocket of the firm. Thus, from what-
ever point the question was viewed, the insurance companies were
the sufferers, as all interests united against them. The owner was
bent on ten per cent; the builder on more; the architect on great
architectural creations rivalling those of Angelo or Delorme, but, for

money reasons, in "American" and most inflammable material.
From this point of Arcadian simplicity great strides have been

made. It may now be truly said that the better class of architects
are ready to confess that best fidelity to his client, and consequent
added stability in the building, mean the best interest of the insur-

ance companies. We have learned, in short, that sound architecture

begins at the point where a low-rate policy can be taken out. This

being ideally true, it remains to find how it can become true in a
wider and more general sense.

We assume that in the new and more confidential relation between
architect and client, much can be done by the advice of the arcliitect.

In this matter the arcliitect is primarily a professional adviser, whose
technical assistance is directed toward purely architectural question ;

but he should be much more than this. He should assume the posi-
tion of an adviser especially qualified by experience to suggest best

methods of obtaining good interest from particular neighborhoods
and especial classes of buildings; to demonstrate the degree of per-
manence necessary under each new condition, and in this and many
similar ways to place at the service of his client his own larger ex-

perience of such questions.
Architects are much to blame whenever they are overridden by the

mere caprice of clients in these essential matters of structure. Al-

though there are fixed laws of taste and style in design, these laws
are so elastic and their application so various that none but the
craziest wish need lack architectural expression. But questions

entering into the inner arrangement and structure of buildings are
not to the same extent variable, and it is in these of all questions
that an architect's greater experience should dominate the ignorance
of his client. Very few laymen have the talent, knowledge or expe-
rience to make them self-confident in such matters. If in rare cases
a thoroughly informed client knows more of them than his architect,
then let the architect thank Heaven for an added source of knowl-

edge, and " work it
"

for all it is worth. When, however, this ideal

attitude is assumed between the planner and owner of the house,
there must be potent arguments at the back of the architect, and
these now and always will be money.

If the building be a dwelling, how much money docs its owner lose

interest on? To what advantage could he sell? What are to be his

taxes and insurance ? If the building is one for direct revenue, these

and similar questions become more pertinent. Now of these inquir-
ies the answer to one is in your hands, and the way in which you re-

turn that answer gives a direction to all the rest.
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Have you not, in your eagerness to " do business," somewhat justi-
fied the attitude which people often assume towards you? Are the

principles upon which you take out risks, and the examinations upon
which your policies are based, so sound anil careful that there lurks

in them no invitation to that reckless indifference in house-builders

which figures the insurance as part of the tangible value of the

house V

Now, as in the past, the low-water mark of the cheapest building
is exactly the high-water mark of your insurance rates

;
and the high-

tide of thorough buildings is the low tide of your rates. Thus by

governing to such large extent the interest of the owner, you deter

mine the position of the architect.

I am confident that I speak for the best men in our profession
when 1 say that we look for the time when you will be in all essential

points the most unsparing critics of our buildings. Knowledge of

this will only push us to better work and broader views; will add to

the dignity of our profession, and incalculably strengthen our posi
tion with our clients. Anil this position of natural support and of

friendly but thorough criticism, beneficent as it is to us, is of still

greater value to the community at large.
In the large and infinitely complex social machine of which we are

all parts, each independent action is productive of re-action througl
out. Consider how deeply interwoven with the character of nations

is the type of their houses. Well-built houses are the world over the

best bulwarks to a national and individual conservatism. The family
ties which have grown about some old stone dwelling are the firmer

for its support : the commercial honor which has been housed within

some venerable and time-defying warehouse is the keener and stronger
for its walls and roof; the national or municipal pride which points
to the hoary and weather-beaten hall where its liberties were born,
holds those liberties the more sacred while that hall stands.

We, underwriters and architects, affected as deeply as we may be

by our environment, have yet within our power to contribute to an
almost equally deep influence upon that environment. To you a

large part of the question seems to resolve itself into a wider range
of rates, smaller at the top and larger at the bottom, making it very
expensive business to build ill-considered fire-traps, and manifestly

good "money sense" to build in the best way. In other words, to

put into the widest practice that principle which has made it dis-

tinctly advantageous for capitalists to spend their money for such
immense and indestructible buildings, as many which have been built

in Chicago of late years.
I am not sure but action between underwriters and architects suf-

ficiently concerted and prolonged may make it at least necessary to

the existence of insurance companies that buildings shall present at

least a superficial evidence of fire destructibility, while actually pos-

sessing the qualities of the Salamander.
This long-sighted as against the short-sighted policy is the service

you can render us, and through us, yourselves.
Is it not time for the cessation in America of that most wonderful

of all meteorological phenomenon the simultaneousness of commer-
cial panics and fires V Are we not as mere humanitarians interested

to prevent, if in our power, those mysterious dispensations where a

house goes off in smoke cause supposed to be incendiary loss

complete owner in anguish and tears wear and tear of all the

finer feeling beyond all money; loss of so many things about which
the affections had entwined themselves indignant resentment at

impertinent questions old rags and kerosene oil!

If it is a compliment to the innate rectitude of men that their

youthful training makes villains of so few of them, is it not as great
a compliment that the kinds of houses so largely occupied by them
makes so few fire-bugs ?

If we are now agreed upon this point in our relations to each

other, let us pass to a rapid consideration of a few elements which
enter into the construction of fireproof and non-fireproof buildings.
Of course we assume that the word ''fireproof" is relative. He

would be a bold man who would assert that any building could resist

any conceivable fire. 13ut we may assume as proof against all assault

from all probable fires a type of building with which we are growing
familiar. These, constructed with brick walls and iron well covered
with fire-clay, with floors made of fire-clay arches, without galvanized-
iron, wood or other destructible outside decoration

;
whose whole ac-

cessible structure in short has been made in the fire; these offer the
nearest approach to absolute security from fire of anything since
Mark Twain's coal mine.

But apart from these very costly structures designed to be abso-

lutely fire-resisting, there is a large class of slow-burning buildings
which when erected in large groups in a city, form a practically fire-

proof neighborhood, each individual building of which can be readily
saved in case of fire. It is this class to which our attention should
be more particularly directed. First let us glance at a few building
materials, and then at their method of application.

Considered in their fire-resisting qualities, the first is fire-clay.
This material has become of late years an invaluable adjunct to va-

rious classes of buildings, and it is safe to say that the near future

will see it used in a vast number of directions now scarcely dreamed
of. In its various forms it may be so cheaply made and so easily
and inexpensively applied that there is no excuse for our relative in-

difference to it. It can be made in forms vastly lighter than brick,
and consequently can be used in many cases where for reasons of

support a brick wall is not possible. Moreover, being made in hol-

low or porous forms, its air-cells make it an ideal non-conductor of

heat, and consequently but none the less valuable, an admirable
" non-conductor of cold." On the cheaper methods of its application
we will touch later in this paper.

Brick as the next of these fireproof materials must probably al-

ways hold its own. The cheapness of its manufacture, the ease and
certainty of its use, the satisfactory artistic results obtained from its

finer forms, all make it now what it was to the Romans, among the
noblest of building materials. Terra-cotta is of course classed as
brick, being in all respects a merely special form of brick, but better

tempered in the clay, more carefully moulded and more thoroughly
burned than most briek.

Iron has not held its own jn the list of building materials. Of
course we can't do without it, but it is always to be distrusted when
freely exposed to the possible action of fire. Any high degree of
heat in great measure impairs the efficiency of the iuateriaf, or at
best renders it liable to fracture under the sudden action of cold
water. In the case of girders of wrought-iron, especially when ex-
posed freely on three sides, the danger from heat is peculiarly great,
because the tensile resistance of the metal is so much lessened.
Even if under this weakened resistance of either iron beams or Bir-

ders, the deflection is inconsiderable, it will probably be enough" in
the case of girders, to drop the door-joists resting upon them, or in
the case of columns, to throw the direction of weight out of the axis
of the column and so break or overturn it.

Many of our shop-fronts are built on iron girders carried across
from post to post at the line of the second floor, and freely exposed.
Here, although the chances are in favor of stability, yet the security
would be greater, if these iron girders or lintels were covered with
terra-cotta or fire-clay. If the iron lintels have no essential work to

perform, as in the case of several of the newer large buildings, they
may be safely left unprotected. For these and similar reasons iron
cannot be regarded as an ideal fireproof material, especially when it

is remembered how intimately connected all the parts of a building
often are, and how fatal to the entire building may be the failure of
one of its parts.

In all architectural work where iron has considerable weight to

carry, it should therefore be protected from heat. The best thing
for the purpose is probably some one of the various forms of fire-clay
in common use. But when these are not to be obtained, or are for

any reason too costly, a covering of asbestos in paper or fibre, or even
of wood, provided the wood clasps the iron without intervemii" air-

space (this condition is essential), is better than nothing.
The mechanical devices for applying lire-clay to iron may be ob-

tained for reference from any one of the several firms engaged in

this business.

Stone is now, as it has always been, the highest of all materials for

building. Nothing can compare with it for the dignity of its expres-
sion and the facility with which it lends itself to all Varieties of ar-
chitectural expression. But regarded as a rival of iron in either its

(ire or time-resisting qualities, it must be conceded that it must take
the second place.

Whenever stone enters very largely into the structure of a build-

ing, it is i>f the utmost consequence to know by actual test what is its

action both under the direct contact of flame, and when suddenly
cooled off by water. Nothing is stranger than the widely different

performance of stone under fire
;
and I know of no means of pre-

dicting with anything like finality what a given kind of stone will do.
Underwriters as well as architects are interested to see that all

quarry owners furnish with their stone, not only tests of its water ab-

sorptive power and crushing resistance, but also of its precise action
under great heat. Until this be known, absolute dependence on the

integrity of a given kind of stone is unwise. This is especially true
in walls faced with stone, and in piers of brick bonded with stone.

In the first case, if the stone facing disintegrates under heat, the

tendency is of course to make thinner places in the wall where this

disintegration takes place, thus adding to the general tendency of

the wall to fall outward. When, in the case of piers, the exposed
edges of bond-stones are burned away, the efficient carrying area of

the pier is reduced to a smaller and interior section, thus making it

less safe, not only because of this diminished area, but also because
few except such masons as built the wall of the New Jerusalem ever
build the inside of a pier as well as the outside, and that part of the

pier called upon to do the extra work is the part least able to do it.

In all cases where stone, whose fire action is unknown, is used for

piers, the pier should have considerable excess of size; and where
such stone is used for wall-facing, the brick wall which " backs "

it

should be thick enough to all the work necessary for perfect stability
without the stone.

Wood is, of all material used in building, that most generally under-
stood. Any one who has, by slow and laborious degrees, learned to

kindle a wood fire in an old-fashioned fireplace, knows by practice

just how nearly fireproof wood may be. Wood, like paper, is very
inflammable when cut thin and surrounded by an air space, but

(always excepting certain highly resinous woods which burn under
all conditions), when in large masses burns with comparative slow-

ness. This peculiarity it was which made very slow burning a wood
bouse constructed by the methods prevalent in England under Eliz-

abeth and Anne, and in parts of New England in the early years of

the last century. Wood, applied thus in large pieces, has the advan-

tage over iron that the application of heat impairs its area only,
without modifying the efficiency of the part which may remain, and
the action of water upon it has no effect.
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For these reasons it seems evident that for many purposes heavy
solid wood posts and girders are preferable to a similar construction

of unprotected iron again assuming that we are not considering
the few highly inflammable woods above mentioned.

Wood may also be protected by a number of cheap devices which

greatly add to its efficiency. Preparations of creosote and other

substances are made into fireproof paints, which are often treated

by both underwriters and architects with neglect, because they do

not do what they seem to profess make the wood fireproof. But

this they do not, or should not pretend to do. Their object is simply
to retard combustion ;

and to sufficiently accomplish this is practi-

cally to solve the problem.
What has been said of wood has no relation to the use of it as we

commonly see it, since, for reasons stated later on, tho typical balloon-

frame house, and the method commonly used in its construction, is

just the principle used in the piling up of wood preliminary to a

successful bonfire.

Asbestos is a material coming into larger use, from which we may
expect results of importance. Whether used in fibre as a packing,
or applied as a paper as an interlining, it is of very considerable

value in retarding the progress of lire.

The same thing is true, of such preparations of silica as " mineral

wool," and of the substance called ' fossil meal," and in an especial

degree of plaster-of-Paris, whose use for fireproofing purposes is as

general in Europe as it is rare here.

Two materials not yet in sufficient structural use to warrant an

extended notice, but each possessing peculiar merits, are glass and

paper. Glass is, perhaps, one of the most important of the building
materials of the future, and its use will develop new applications of

other materials for its protection from fire. Paper, in various com-

pressed forms will also come into more or less general use, and will

have the greater advantage that in bulk it burns very slowly, and

that in its preparation for use it can be readily treated by chemical

processes, so that it becomes nearly fireproof.

This is a slight sketch of the relation of a few familiar materi-

als to tire. But more important than their inherent nature is the

method of their use.

What are the most prominent reasons for the total destruction of

buildings by fire? 1 do not doubt that any man of experience would

answer : first, facility furnished for the rapid and unobstructed

spreading of flames, which we may call "
flues," and second, the

falling out or in of parts of the burning building, which we will call

"
leverage."
First as to " flues." It matters very little what a house is built

of if only sufficient opportunity is provided for flames in one part to

swiftly communicate with other parts without burning the interven-

in" material. And yet, by a hundred ingenious devices these flues

of communication are almost universally provided.
The typical American wooden house is generally constructed of

light timbers set at small distances apart, and ea^h timber has an

open air-space on at least two sides of it, and often on three sides.

The bottom of the flues thus constructed are frequently open, and

generally open somewhere at the top ;
and in case they are closed

at either the bottom or the top, the stopper is nothing more serious

than a one-inch board, or one thickness of laths and plaster.

The same thing is true of almost all brick houses where, for rea-

sons of cold and dampness, all inner surfaces of the walls have small

wood strips set against them, to which are nailed the laths for plas-

tering. This is, in America, the Universal Insurance-Company Ex-

tin"uisher, Unlimited. Generally, the entire house is run through
and through with these dues, wiiich are by no means confined to

outer partitions, but with almost equal frequency core out all the

inner partitions as well. Then, having thus carefully provided a

good circulation for the flames, the ingenious builder otten provides

a lar<e shaft, or flue, open at both ends, and closed at each story only

enough to make a good draught, and this large supplementary Hue he

callsan " elevalor shaft," or "soiled-linen chute," or some other

poetic and imaginative title.

Now, in all ot these houses where is the fire first seen ? Generally
in the roof. Where does the tire start? Almost everywhere else.

The bonfire thus carefully prepared has the peculiar merit of having
each stick of wood provided with its own flue and draught ;

and the

result is that the pile of sticks is at once burning at both ends. Is

it cheaper to build this way ? Not at all. The cost of the frills on

one front gable or the crazy-quilt pattern of the stained-glass win-

dows, would change the whole thing. The only care needed is, first,

to make the Hue as nearly fireproof as you can, and second, stop it

up with something that will not burn. At the line of the various

floors run out a board between the studs of the partitions, or between

the furring on the brick walls. Fill up on this board two inches

deep with the mortar left from the masonry and plastering, and the

difference between this and the common form of wood or brick house

is that this house, if it catches fire, can be saved ; the other cannot.

If the wood studs or furring strips have an
inner-lining

of asbestos

paper, or an outer-lining also for wooden houses or partitions, the secu-

rity is just that much greater.
The same flue system is generally carried through the floors of

buildings, where the space between floor-joists from end to end is

unobstructed. If this long space ,is cut into two or three fire-tight

bulkheads by a piece of fire-clay tile or porous terra-cotta or brick,

or, if there is nothing else, tin, the safety of the house is much en-

hanced.

Solidity is the measure of fire-resistance in a house ; flue-idity is

the measure of its fire-facility.

I can only allude to the principle involved here, which you will at
once carry to its various conclusions.

Now, as to the question of "
leverage." Leaving out of ques-

tion the ability of wall to stand alone and carry all the weight rest-

ing on it, the walla of buildings are generally forced over by some
form of direct leverage. The floor-joists or beams generally have
with the outer wall some fixed connection which, when the action of

fire causes the joists or beams to fall down, holds them to the wall,

forcing the wall to "buckle" and fall out and in. The action of

this force, of course, depends on how heavily the floors are loaded.
But the mechanical advantage of a weight thus applied to the wall

for its destruction is very great; and it is a wall or partition of very
great strength which will not yield to it. Falling under the applica-
tion of this strain, the wall need not necessarily fall altogether in-

ward ; part of it may fall outward. Indeed, if the strain be applied
at the extreme top, or even at the bottom, several reasons may make
the wall fall both ways. With the precise action of this force we
have now nothing to do ; but it should be insisted upon by you that

some method of anchoring wooden joists to walls be used of such,char-

acter that the falling of the joists shall free this anchorage and leave

the walls standing.
Over and above this point should be more carefully considered in

the same connection, the mere lateral tying together of walls, so that

it becomes more difficult for one wall to break away from another.

This involves only a small matter of cost a few pounds of ordi-

nary hoop-iron well bonded into the walls being enough, but it often

makes the difference between six and seven per cent in the yearly
dividends of your companies.
The suggestions I have felt at liberty to make in this paper are

very few
;
and I have endeavored, even at the risk of being com-

monplace, to be practical.
The essential element of the whole question of the relationship

between architecture and fire-insurance lies very much deeper than

any details of either architecture or fire-insurance. The relationship
will be finally and happily adjusted at the moment when frank recog-
nition of your interests by us is met by equally frank recognition
and criticism of our work by you. The profession of underwriter

cannot occupy its proper place alone. To give it its normal influ-

ence in the community to insure its wider and deeper aims it

should enter with greater care and seriousness into the nature of the

problems presented by that relationship we have been considering.

We, as architects, I trust you will find more and more willing to

meet you half way in this adjustment ;
and the result of our mutual

understanding and concerted action I believe must be of great good
to the community.

A GEORGIA TURPENTINE FARM.

DURING
a recent

trip through
southern Geor-

gia I was most par-

ticularly struck with

the varied and gen-
eral utility of the

yellow-pine tree.

Besides, it is a very
peculiar tree in many
respects. If you cut

'a girdle one inch

deep, continuously
all around the tree,

,it will die. The cir-

culation of sap seems
to be between the

wood and bark, en-

tirely, and the fleshy

membrane, which is

the medium of circu-

lation, is tough and

leathery, separating

readily from sap or

bark. Let this be
severed and the lar-

gest pine is killed.

This sap contains a

great deal of sac-

charine matter and
sours readily, so that

fermentation during
summer is transmit-

(jATEWAY ^D
AA/fcT" P>MO~DO*. KATHCT&UW;.

ted from tree to tree, the death of one frequently causing the death

of quite an area around it.

A "lightwood," or "pitch" pine, is about as solid after death as

before. First the straw turns yellow and drops off, then the bark is

gradually cast aside, and finally all that softer shell of recent growth,
which is called the sap portion of the tree, and there is left a tree of

resinous pine, with its roots embedded in the soil, and the storms of

many centuries may beat in vain about its gaunt, skeleton-like form.

These lightwood trees arc of vast use to the inhabitants. They
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make an underpinning for buildings as solid as brick. There is

nothing in the world superior as post material, and for any frame-

work that is constantly exposed to the weather, this resinous pine is

us'.'d. It is impervious to water, and never rots. Then they make
tar and charcoal of this lightwood, besides its universal use as fuel

and kindling-wood.
A turpentine farm must be seen to be appreciated. When a farm

is first pitched, the boxes are cut one to three in a pine, according to

size. The trees are counted into crops of so many thousand, and

this is called a virgin crop. The queer little gauge called a buck is

then brought to bear and a streak is cut above the box, which is sim-

ply a deep oval notch, pointing downward so as to lead the gum
which exudes into the box below. These boxes are made to hold

about a quart. This first run is as clear as oil, and is the finest of

all. After being dipped out with a paddle, it is distilled, and the

hard rosin left is sometimes as white and clear as glass. It is very

beautiful, and brings a good price in the great naval-stores markets.

Second year's gum is not as good in quality, but fully so in quantity.

Third year boxes, when the monthly hackings have made the scar

high up, are still poorer, and from then on the crops hardly pay for

working.
Just about the roughest beings that ever cursed a country are some

of these turpentine negroes. They are paid by the box, $1 to $1.50

per hundred for box-cutting, and furnished so much rations. The
old rule was a peck of meal, seven pounds of bacon, and a quart of

syrup. Other provisions the darkey must pay for himself. They are

given shanties to live in, and there, amid filth and vermin, they sleep

and eat. Sometimes they will get together nights and sing and

preach and pray until after midnight, and then, at the call of the

woodsman, they are up and going by early dawn. Saturday even-

in^s at the station they congregate, and, where whiskey is obtaina-

ble, there are scenes of the wildest sort. That is what caused so

many of those wire-grass counties to go dry. Liquor demoralized the

laborers to such an extent that it was ruinous. There is not so much

money in turpentine as there was five years ago, but men still manage
to farm it.

The great lumber mills are what eat the beautiful forests away
most rapidly. This fine timber is equal to any in the world in many
respects. In carpentry now it is frequently put on in panels with the

natural color and polish of the wood exposed. Millions of dollars

are invested in the manufacture of rough lumber in the forests.

Tramways are built into the woods. Stockades are built out there

for muies and timber carts, and the great logs many feet in length
are transferred to the mill where they are rapidly cut into squared

lumber, plank, or scantling, and this is loaded on cars for some sea-

port, thence finding its way to all parts of the habitable world. At

some of the larger mills planers are run, and there are a few that

employ a force of skilled mechanics who plan a house complete, cut

all the parts for it, and then ship it West, where the buyer has noth

ing to do but put it together by the plans and numbers which accom-

pany it.

The rail-splitter and new-ground clearer are two great mischief-

makers. An ignorant backwoodsman, with a sharp axe, will defor-

est many acres in one day. He frequently gets it into his head that

he will clear a certain field. He goes and girdles the trees, gets too

lazy, too poor, or too indifferent to complete the job, and the land

lies there for years, and becomes an " old deadening
" almost worth-

less as a farm, and entirely so as a forest. The rail-splitter cuts

down tree% indiscriminately, because they are so plentiful, splits what

he can, and leaves the balance to rot, and thus aids in the destruction

of trees that it has taken many centuries to produce, and that with

all his wood-craft he cannot contribute to the reproduction of. It is

strange, but true, that the second crop of yellow pine is not at all like

the primeval growth. It is not so solid, so abundant in rosin, nor has

it any of the good timber qualities of the original growth. Ouce

gone the yellow pine is gone forever.

If not exposed to the weather the sap pine will last well. The

log-houses are generally built of the sapling pines. They are Ion"

and straight, and when pealed carefully ?.re of snowy whiteness. I

noticed one old building that has stood the test of half a century,
and it seems to be all right yet. This house is a fair sample of all the

others of that day and time. It was built of logs, notched onto

each other at the corners, the whole structure resting on two light-

wood sills that lay on the ground. The roof was made of rough clap-

boards, riven out of bent pine, and the cracks and gables were ceiled

with long strips drawn smoothly and nailed neatly on. The floor

was of hard red clay, beaten into mortar, and then put down and

packed until hard and smooth. Apertures were cut for the two

doors, and the shutters were made of riven boards. The chimney
was made of a layer of solid pine sticks, penned all round, then a

layer of red-clay mortar, another of sticks and so on to the top.

House and chimney are still standing, although a whole family oi

children have been born, grew up and married, and none but the

aged pair who came there in the flush and heyday of youth are lefl

to bear witness. There is a something about these pine trees that is

wonderfully fascinating to me. I look up at their tall, trim, soldierly

bodies and try to imagine how many lifetimes old they are. The
dust of many generations of men must mingle around their strong

roots. Could they but speak and tell of the scenes they have wit

nessed ! Ah ! they do speak, if you will but bend your ear to watch

their low, soft whispers as I have done so many, many times. They
have taught me things deeper than the love of the woods, and in my

Jioughtful moods I have found the sweetest enjoyment in the lonely

companionship of their brooding silence. Atlanta (Ga.) Constitu-

THE " POOR SINNER'S " BELL AT BRESLAU. The city of Breslau cele-

jrated the five hundredth anniversary of an occurrence which was mem-
orable in the history of the town and is known wherever German poetry
inds a home. The bell which hangs in the southern tower of St. Mary
Vlagdalen's Church and is named "

St. Mary's bell," but is usually known
as "the poor sinner's hell," rang out morning and evening on the 17th
of July to remind all who heard it that it was cast on that day 500

years ago. Next day (Sunday) the preacher reminded his congrega-
;ion of the pathetic story which has made it singular among bells, how,
when all was ready for casting, the hell-founder withdrew for a few
moments, leaving a boy in charge of the furnace, warning him not to
meddle with the catch that secured the seething metal in the cauldron.
But the boy disregarded the caution, and then, terrified on seeing the
molten metal beginning to flow into the mould, called to the bell-founder
for help. Rushing in and seeing what he had intended to be his mas-

terpiece ruined, as he thought, angered to madness, he slew the hoy on
the spot. When the metal had cooled and the mould was opened, the
bell was found to be an exquisite work, perfect in finish, and of marvel-
ous sweetness of tone. Coming te his senses, he recognized his bloody
work and straightway gave himself up to the magistrates.

" Blood for

blood " was the law
;
he was condemned to die, and he went to his doom

while his beautiful bell pealed an invitation to all to pray for " the poor
sinner," whence its name. W. Muller lias enshrined the sad story in a
ballad of touching simplicity :

" War einst eiu Glockengiesser
Zu Breslau in der Stadt."

London Times.

THE NEW CEMETERY OF STE MARTHE, PARIS. Paris population is

making such progress that her cemeteries have become too small for

her dead. A new necropolis will be opened in a few weeks, and an en-

tirely new design introduced in the model and management of Parisian

sepulture. Pere-Ia-Chaise and Montmartre are very interesting from
the great names that may be found on the tombs, but otherwise, a visit

to them leaves a dismal impression on the mind. The cemetery, the

ground of which has just been purchased by the Municipal Council
close to Aubervilliers, will be laid out more after the English model.
It will be a public garden, almost a park, planted with trees so as, so

far as it is possible, to hide the tombs and monuments. It will be lim-

ited to contain 156,000 dead, but in France, unlike England, the right to

the ground is limited to five years, so that the graves can only be sold

for a strictly calculated sixty months. One strange innovation will

make this cemetery of Ste. Marine very memorable in the history of

sepulture as conducted by the State. It will have no chapel. A "re-

ception building
" has been constructed, where the minister of what-

ever religion the dead belong to will receive the coffin, where the
friends will assemble, where the last rites will be performed, and the
funeral discourses will be pronounced. But though prayers will be

pronounced in this edifice, its facade will display no cross, and no sacred

inscription will be read upon its portals. It is strange that, as yet, we
hear nothing in connection with this building about cremation. In

Italy the Pope has discountenanced the practice, but the cemetery of

Ste. Marthe is a secular building. The whole principle which guides its

construction, its arrangement, and its management is in antagonism to

the priest party, and yet this latest scientific institution provided for the
old cemeteries finds hitherto no countenance in the new. There may,
indeed, be changes before the first of October, the date of the first in-

terment. Pall Mall Gazette.

REMARKABLE EXCAVATIONS AT JERUSALEM. An interesting account
is given in some Vienna and German papers of excavations made by the

French Dominican monks at Jerusalem on some land which they have

lately acquired, about a furlong and a half outside the gate of Damas-
cus. Six metres below the present level of the ground the workmen
came on some arches of considerable extent, the walls of which had
been very carefully built. At a short distance they found the base-

ment of a chapel, before the entrance of which there was a tomb-stone
covered with a long inscription. Unfortunately, this stone was stolen

before any one thought of copying the inscription, and no trace of it

could be obtained. About the middle of their property they found
a large, well-preserved mosaic, and upon the space all around being
cleared the bases and other remains of great pillars were discovered.

It is presumed that this is the site of the great basilica built in tlie

fifth century in honor of St. Stephen by Eudoxia, the wife of Arcadius,
the first of the long line of Eastern emperors. Still more remarkable is

the discovery made just on the boundary of the estate. While digging
the trench for the foundations of the boundary wall which the Domini-
cans wished to build the ground gave way, and one of the workmen dis-

appeared. On clearing out the place they came on a large and beauti-

ful hall, which had been cut out of the rock; where the rock failed the

gap was filled by admirable masonry. From two of the sides two large

doorways led into two vaulted tombs, all of equal size. On each side

of the vault there was a resting-place for one coffin, and at the end op-

posite the entrance places for two. At the furthest end of the great
hall a passage led to another excavated vault, in which stood three

great covered sarcophagi. It is suggested that these sarcophagi con-

tain the remains of Helena, Queen of Abiadenos, and her sons. The

quantity of bones found in these chambers was very great. In the mid-

dle of the great hall in a hollow specially prepared, a sort of long metal
box was found. It was adorned with representations of children hold-

ing garlands up on high. Unfortunately, there was no inscription, nor

anything which could furnish a clue to the period or the purpose of

these sepulchral chambers. London Times, August 23.
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THE SPHINX AND NEW DISCOVERIES. The Sphinx occupies a posi-

tion where the encroachment of the desert is most conspicuous. At
the present day nothing is to be seen of the animal except its head and

its neck ;
but the old Egyptian monuments on which it is figured show

not only the entire body down to the paws, but also a large square

plinth beneath, covered with ornaments. Since the time of the Greeks,

perhaps even since the reign of Thothmes IV, this plinth has disap-

peared beneath the sand, and its very existence had been forgotten.
It is generally supposed that the Sphinx is hewn out of a large isolated

rock, which overlooked the plain. But M Maspero's researches suggest
that it is a work yet more stupendous. He has proved that the sphinx

occupies the centre of an amphitheatre, forming a kind of rocky basin,

the upper rim of which is about on a level with the head of the animal.

The walls of this amphitheatre, whenever visible, are cut by the hand
of man. It seems probable, therefore, that in the beginning there was
a uniform surface of rock, in which an artificial valley has been exca-

vated, so as to leave in the middle a block out of which the Sphinx
was finally hewn. The excavations now being carried on will doubt-

less verify the existence of the plinth shown on the old paintings, and
also furnish evidence, by the ornamentation of the plinth, of the true

age of the monument. M. Maspere is inclined to assign to it a very

great antiquity possibly higher than the early dynasties, f. e., than

the first period of Egyptian history. As the result of last winter's

work the sand round the Sphinx has already been lowered by about 30

metres. The Academy.

THE CENTCRY'S RISE OF WAGES. Discussing wages, in one of his

lectures before the students of Harvard University, Professor Thomp-
son gives many facts of curious interest. In 1793 the Schuylkill and

Susquehanna Canal Company advertised for workmen, offering $5 a

month for the winter months, and $0 for summer, with board and

lodging. The next year there was a debate in the House of Representa-
tives which brought out the fact that soldiers .got but $3 a month. A
Vermont member, discussing the proposal to raise it to $4, said that in

his State men were hired for 18 a year, or $4 a month, with board
and clothing. Mr. Wadsworth, of Pennsylvania, said: "In the States

nortli of Pennsylvania the wages of the common laborer are not, upon
the whole, superior to those of the common soldier." In 1797 a Rhode
Island farmer hired a good farm-hand at $3 a month

;
and $5 a month

was paid to those who got employment for the eight busy months of

the farmer's year. A strong boy could be had at that time in Connec-
ticut at $1 a month through those months, and he earned it from work-

ing from daybreak until eight or nine o'clock at night. He could buy
a coarse cotton shirt with the earnings of three such months. The
farmers could pay no better, for the price they got for produce was
wretched. Butter sold at eight cents a pound, and when it rose sud-

denly to ten cents several farmer's wives and daughters went out of

their minds with the excitement. Women picked the wool off the

bushes and briars, where the sheep had left it, and spun and knit it

into mittens to earn $1 a year by this toilsome business. They hired

out as help for twenty-five cents a month and their board. By a day's
hard work at the spinning-wheel a woman and girl together could earn

twelve cents. As late as 1821 the best farm-hands could be had for

twenty-five cents a day, or twice as much in mowing time. Mathew

Carey, in his Letters on the Charities of Philadelphia (1829), gives a

painful picture of the working classes at that time. Every avenue to

employment was choked with applicants. Men left the cities to find

work on the canals at from sixty to seventy-five cents a day, and to en-

counter the malaria, which laid them low in numbers. The highest

wages paid to women was twenty-five cents a day, and even the women
who made clothes for the arsenal were paid by the Government at no

higher rates. When the ladies of the city begged for an improvement
of this rate, the Secretary hesitated lest it should disarrange the rela-

tions of capital and labor throughout the city ! Poor people died of

cold and want every winter in the city, and the fact seems to have made
an impression only on benevolently disposed persons like Mr. Carey.

FOG PONDS. Many of the archaic methods which met the require-
ments of ruder ages have, from their simplicity, efficiency and economy,
continued in use amidst the improved conveniencies of modern science.

Dependent as were the men of other days upon the phenomena of na-

ture more directly than in our times, they found many ways of increas-

ing the benefits thereby obtained, which are still in use and likely to be
so until the end of time. Water-supply for flocks pastured on wide
chalk-downs would appear a peculiar difficulty ; far from streams, high
above water-bearing strata, too remote from any publicly-organized
system ; nevertheless, the fog-pond has supplied the sheep farmers of

many a dry down with necessary water. Gilbert White, writing in

1776, remarks: "To a thinking mind few phenomena are more strange
than the state of little ponds on the summits of chalk-hills, many of

which are never dry in the most trying droughts of summer. We have

many such little round ponds in this district, and one in particular on
our sheep-down, 300 feet above my house, which though never above
3 feet deep in the middle, and not more than 30 feet in diameter, yet
never is known to fail, though it affords drink for 300 or 400 sheep, and
for at least 20 head of large cattle beside." The simple operation of

making a fog-pond, as noticed on the downs near Worthington in the sum-
mer of 1881, is as follows : The selected spot, on the slope (in this case
almost at the summit) of the downs is unturfed, the turf removed, and
the chalk dug out to form a saucer-shaped depression, the surplus chalk

being deposited on the lower side, forming an embankment. Water is

then thrown on the bottom, and a horse, harnessed to a small imple-
ment having several wheels something like those of a clod-crusher, is

walked round and round, thereby working the whole of the invert into

a slurry. This operation is continued for three days, the horse and
wheels going their monotonous round deep in the white mud, which,
when sufficiently worked, is dressed to an approved segmental shape
and forms a retentive basin, not liable to crack, like a clay lining dur-

ing dry weather. The supply is, to some extent, assisted by storm water

running down over the saturated turf, but its chief source is atmospheric
moisture, which condenses in quantities marvellous to those who have

not noticed the fact. The before-named naturalist observes :

" Hence
we see that the air, when loaded with fogs and vapors, and even with
copious dews, can alone advance a copious and never-failing resource."
The working of the chalky bottom was formerly done by the feet alone,
of horses or men, and the whole process is still carried out in a tradition-
ary manner by the local peasantry of those districts where fog-ponds
are used. The Builder.

THE greatest source of danger just now to the improving commercial
and industrial situation is the probability of overproduction. Overpro-
duction ought to be impossible as long as reasonable human necessities are
not provided for in the shape of food, clothing, house-room, and a surplus
sufficient to meet the reasonable demands of taste. The capacity and willing-
ness to labor is sufficient to meet these demands and much more, but the
faulty distributive agencies employed create, at frequent intervals, an appar-
ent but grossly deceptive over-production, which reacts disastrously upon all
interests. It would be a grand step of progress to overcome this difficulty
and to establish the harmony between productive and distributive agencies.
This is the coming social and social-economic problem. It underlies nearly
everything in the world of business and is the secret power and force
behind labor organization and commercial and industrial competition. To
sell all that can be produced is the question, the problem. There is a place,
a demand for all that can be produced, but the selling of this possible pro-
duction is impossible under existing systems. Anarchists and socialists are
the illegitimate product of an insane endeavor to forcibly right the dis-

orders, if such they are, which prevent that harmonious distribution which
will permit the fullest activity of productive agencies. Ihe agitation is
world wide. The Royal Commission in Great Britain has been endeavor-
ing to furnish a scientific diagnosis of the case. The Governments of Eu-
rope prefer to furnish an antidote in the shape of costly military establish-
ments. Employers and employed on this side are seeking, by organization,
to establish better conditions and relations, by which the pent-up energies
of labor can be more regularly employed. There ought to be no such dif-

ficulty, and why there is one is not easily to be explained, except that it is

the order of nature which obstructs the pathway of human progress by an
endless succession of difficulties in the overcoming of which lies progress
and development.
Just now all productive agencies are engaged beyond average activity.

The depression in cost of production during the past two or three years has
paved the way for present results. The rich are making less and the poor
are making more. The volume of loanable capital is relatively increasing
and its cost for use is declining, while the compensation of labor is increas-

ing. Banking institutions are springing up iu Western States, attracted
thither by the more remunerative rates. The movements in financial chan-
nels within two or three weeks confirm previous observations concerning
the migratory character of capital. The railroad, the manufacturing and
the building interests find much stimulus in this tendency. The smaller
cities and towns feel the effects in building activity. The people are in-

stinctively following up organization to secure by united action what is

individually impossible. Building associations, beneficial organizations for
insurance purposes, trade organizations for regulating production and com-
petition, are all multiplying, especially in the Western States. Since Sep-
tember 1, a fresh impulse seems to have been imparted to small house
building, especially in manufacturing localities in Ohio, Indiana, Illinois,

Iowa, and two or three Northwestern States. Lumber authorities make
special mention of a large distribution recently in those States, and of such
a degree of inquiry as is likely to ensue more satisfactory prices for build-

ing lumber. People have practiced not only a commendable economy, but
have developed business talent and foresight which has resulted in a con-
servation both profitable and wise. Eeal estate is holding its own every-
where. Equalizations are going on, in values. Rents are adjusting them-
selves. In some places they have declined, and in others have advanced.
There are none of the wild values of a few years ago. Stocks are steady.
Dealings are legitimate. Purchasers are purchasing to hold rathef than spec-
ulate. The lumber interests anticipate an unusually good winter. The
Southern yellow-pine interests aim at more harmonious working hereafter.
The lumber manufacturers of the Northwest met at Chicago on Thursday.
The aim of this association is to regulate log and lumber production. It

has exerted much less influence than circumstances demanded and just now
it should raise its united voice against a winter overcrowding of mills. All

large cities and towns throughout the West and Southwest are consuming
immense quantities of mill products. Business in lumber has improved
throughout the Middle and New England States. The possibilities of a

shortage of logs and lumber has had a good effect in stimulating backward
buyers in almost all markets. The output of mills in all sections is being
steadily disposed of at good prices. All Atlantic markets are in good
shape. Hemlock in Pennsylvania has advanced on account of low water
and spruce is threatened with an advance in New England markets because

many water-mills are shut down. Yellow pine is in fair supply, but not

abundant, and commands good prices. There is a toning-up of prices at

New York and Philadelphia just sufficient to impart a vigorous feeling to

the market. In planiny-mill work orders are being crowded through.
The iron and steel industries are still gaining. Business is abundant.

Bridge-building contracts for large quantities are soon to be placed ;
in fact,

last week three thousand tons of material were contracted for in Pennsyl-
vania mills. The coming year will be an important one to bridge-builders.
Merchant bar-iron has advanced $2 per ton for refined, but medium is

steady. Common is higher because of $21 to $22 old iron rails. Steel rails

are $34 for spring delivery and $35 for winter. Merchant steel orders are

crowding mill capacity and pig-iron demand is preventing any accumula-
tion of stocks. Wrought-iron mills have more business engaged than can
be executed before frost. Nail production is curtailed at Pittsburgh, but

elsewhere is up to maximum capacity. No restriction of production is

thought of; on the contrary, all energies are bent to expansion. All con-

sumers are buying with activity and confidence, and makers are barely able,

even at the present unprecedented rate of production to keep even with

demand. As previously remarked, this activity may lead to too great out-

put, but the probabilities are not so great. Steel is supplanting iron in all

directions. The industrial outlook is certainly attracting much capital, but

as a more equitable distribution is effected, the permanency of the demand
is more and more assured. The autumn and winter months will be months
of heavy demand, firm prices, and extension or capacity in all the greater
and most of the lesser industries, and by the opening of spring the crisis

will have been reached.
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T17HE formal announcement has just been made by M. Lock-

J. roJ' tne French Minister of Commerce, that a Universal

Exposition will be opened in Paris on the fifth of May,
1889, and will be closed on the thirty-first day of the following
October. The principal exhibition buildings will be situated

on the Champ de Mars, extending from the Military School to

the river, but supplementary buildings will be placed, if neces-

sary, in the Esplanade of the luvalides, and along the quay
which connects this with the Champ de Mars ; and on the right
bank of the Seine the Palace of Industry, and the available

portion of the Trocadero Palace, with the gardens attached to

each, will be utilized for certain departments of the great fair.

Although much opposition has been made to the occupation of

the Champ de Mars, the largest open space remaining in Paris,
for the exhibition, there is no doubt that, so far as strangers
are concerned, it offers by far the most convenient situation in

the city. Under the arrangement now decided upon the for-

eign visitor, instead of being obliged to go every day in a
crowded railway train to one of the many suburban villages
which were proposed as suitable sites for the exhibition build-

ings, will need only to walk from his hotel in the Rue de Riv-

oli, or his lodgings in the Boulevards, across the Place de la

Concorde, to find himself at the entrance of the Palais de 1'In-

dustrie, which is very likely to contain an exhibit of fine arts,
while its garden, close by, will probably be utilized for the best

of the horticultural displays. From this garden he has only to

cross a bridge to find himself at the entrance of the Invalides

enclosure, where other departments will be placed, and when
he has completed his inspection of these, a short stroll along
the river bank, which will be lined with novelties in the way
of buildings, will bring him to the Champ de Mars, the central

point of the exhibition, immediately opposite which is the

Trocadero, with its garden. For those who prefer to lodge at

a distance, the Seine steamboats will furnish convenient trans-

portation to several points in the group of buildings, and tram-

way cars and omnibuses will carry those who prefer to travel

by land.

t|7
HE general direction of the Exposition is in the hands of

JL the Minister of Commerce, who will be assisted by a coun-
cil of three hundred members, divided into twenty-two

commissions, each of which takes charge of a certain pait of

the work. For receiving and taking care of exhibits, special
committees are to be appointed. In France, each territorial

department has its own committee, which is expected to do
what it can to interest local manufacturers and artists in the

exhibition, and to receive and take care of their goods ; and

foreign nations are expected to appoint similar commissions, to

see to the interests of their own countrymen. Those who are

disposed to exhibit are allotted space in the buildings or

grounds free of all charge, and, if they wish it, are supplied

gratuitously with steam-power, water and gas, but they must
furnish their own cases or shelves, and, if they wish for power,
they will have to bring it with their own belts or gearing from
the main shafts to their machines. The general catalogue, in

French, will be published by the Administration of the Expo-
sition, and no other catalogue in French will be allowed to be
sold, but foreign nations will be permitted, through their com-
missioners, to prepare and sell catalogues in their own lan-

guage of the exhibits in their section. So far as possible, pro-
tection will be given to inventors and designers, by forbidding
the sketching or photographing of any object without the writ-
ten permission of the person who exhibits it, countersigned by
the Director of the Exposition ; and certain guarantees against
piracy are afforded, under a special law enacted for the pur-
pose. The exhibition buildings will be constituted official

warehouses, and the goods displayed in them may be brought
in free of all customs or octroi duties. Among the works of

art, which most interest us, will be admitted paintings, draw-

ings, sculptures, architectural models, drawings, designs and
restorations, medals, engravings and lithographs, by native or

foreign artists, executed since May 1, 1879. All drawings and

paintings must be framed, and a special jury will make the
selection of those to be admitted. Where the objects exhib-
ited are samples of regular manufactures, it is earnestly re-

quested that the regular price should be marked on them, not

only for the information of the public, but as an element in

the estimation of their merit. Much pains is apparently to be
taken to have the collection of methods and appliances for

education, particularly of technical education, as full as pos-
sible, and this will undoubtedly be one of the most valuable

portions of the exhibition, but many other portions will be of

great interest, even to those without special knowledge of the

subjects which they illustrate. Whether, as there is some rea-
son to fear, international animosities and distrusts will inter-

fere with the comprehensiveness which should give its principal
value to the exhibition, remains to be seen, but it is said that
the Germans, who rather rudely refused to take part in the last

affair of the kind in Paris, have had reason to repent of their

ill-humor, and if they will set the example of cordial co-opera-
tion with the most amiable and hospitable nation in the world,
in its great love-feast of peace and prosperity, they will cer-

tainly do themselves no harm, and will help materially to enlist

the interest of other people, to the mutual advantage of all.

IN
the present state of knowledge, it may be assumed as

proved that typhoid fever and poisoning from drains or
vaults are inseparably connected, and the man who lives in

a town supplied with good sewers is, on an average, less than
half as likely to be afflicted with this dreadful disease than one
who is obliged to dwell among cesspools. Even after the soil

of a city has become irreclaimably foul, as it is in nearly all

large towns, a change in the system of disposal of refuse, by
which the addition of new pollutions to those already existing
is avoided, is always, as it seems, followed by an abrupt dimi-

nution of the death-rate from typhoid fever and kindred dis-

eases. The comparison and compilation of health statistics,

with their relation to circumstances of drainage and ground-
water, is as yet hardly begun, but the Revue Scientifique gives
a few data in relation to the larger European towns which are

interesting. According to these, the abolition of the system
of depositing house wastes in large fosses or cesspools, to re-

main there until removed by the public authority, which was
until within about twenty years almost universal in Continen-
tal cities, has been already followed by surprising results in

diminishing the mortality from all causes, but more particu-

larly from typhoid diseases. In Berlin, where the first at-

tempts to improve upon the old system were made in 1875, the

total annual mortality has been reduced by nearly one-fourth,
while that from typhoid fever is now about one-half the aver-

age of the years preceding the change. In Brussels, where

cesspools were replaced by sewers in 1870, the mortality from

typhoid fever fell at once to about one-third of its former pro-
aortiou, and the improvement continued, perhaps by some
radual amelioration of the condition of the soil, so that the

rate now is little more than one-fourth of the old average.
At Frankfort nearly similar results were obtained, and in

London, which, as a sewered city, is usually compared with

Paris, where most of the house wastes are still received into
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cesspools, the annual number of deaths from typhoid fever,

out of each one hundred thousand of the population, is twenty-

six, and from diphtheria eighteen, while, out of the same num-

ber of persons in Paris, seventy die every year from typhoid
fevers and seventy-five from diphtheria.

C
JJ NEW mode of treating clay for use as a water-proofing

f\ material has, according to the Builder, been devised by
' Mr. Thomas Fraser, of Aberdeen, a gentleman interested

in the manufacture of bricks and tiles. It is usual in puddling
with clay, to prevent the penetration of water, to place the

clay in trenches, or between rows of sheet piling, in a plastic

condition, mixing it first with water, and tempering carefully

before using. It occurred to Mr. Fraser to test the permea-

bility to water of clay tempered with various proportions of

water, and he found that when mixed with all the water that

the solid mass would take up, the clay was easily penetrated

by liquids. It appeared also that as the clay absorbed moisture,

it increased in volume, and he reasoned from this that con-

versely, if the volume were prevented from increasing, absorp-
tion would be restricted, and the clay might be maintained

with certainty at such a point of moisture as to have its maxi-

mum resistance to penetration by water. In order to accom-

plish this result, it would only be necessary to put the clay in

place in the form of fine dry powder, packed in so tightly as to be

incapable of absorbing more than a certain percentage of water.

In practice, Mr. Fraser proposes to reduce the clay to very
fine powder, and pack it into the trenches in the ordinary way.
So treated, it is found, when the water is allowed to reach it,

to absorb about thiriy-five per cent of its weight, but the ex-

pansion due to this compresses the mass so much that it re-

mains impenetrable.

MOST
people think that Paris is, above all others, the city

of fireproof construction, and it is indeed rather surpris-

ing to find that in a place where cellar ceilings are almost

always vaulted in brick or stone, while floors are usually laid

with iron beams, and stairs are commonly of stone, the number
of fires is, for the population, almost equal to the average num-

ber in New York, the total number for 1885 having been twen-

ty-five hundred and thirty-eight. Although the usual Paris

construction, when subjected to an intense heat, often fails

completely, as it did on the occasion of the burning of the

great dry-goods store known as the Printemjjs, which was a

mass of ruins in an hour after the breaking out of a fire

among the goods exposed for sale, it resists a small conflagra-
tion for some time, and we find that three-fourths of the fires

of 1885 were of slight importance, and that only twelve re-

sulted in serious loss, the total damage from all the fires being
estimated at a little over a million dollars. The force of fire-

men on duty numbers seventeen hundred and forty-three,
while that of London, a city of twice the size, and, as a rule,

much less solidly built, contains only six hundred and sixty-
nine men.

LIKE
most agricultural countries in Europe, France often

suffers from late spring frosts, which destroy the young
vegetation, and do a great deal of mischief. It has been

seriously proposed of late to guard against these by building fires

about the fields, with the idea that the warmth would avert

the frost. There is no doubt that they would be effectual, if

there were enough of them, but some late inventors, more sci-

entific than the rest, remembering that such frosts never occur

on cloudy nights, for the reason that the clouds prevent the

radiation of heat from the earth, and the consequent chilling

of the ground, proposes to combine the warming effect of fires

with the production of artificial clouds, which he thinks would,
like natural clouds, assist in preventing radiation from the

ground, and consequent freezing. The method for accomplish-

ing this result devised by the latest of these investigators, M.

Salvat, consists in placing about the fields to be protected what

might be called cartridges, consisting of truncated cones,

formed of a mixture of pitch, rosin, oil, coal-tar, bits of wood
and combustible rubbish, all mixed with earth. These cones

stand on three short wooden legs, and a hollow in the base con-

tains a bunch of shavings, soaked in coal-tar. The material

of the cones being water-proof, they may be exposed to the

weather for an indefinite period without injury, and the shav-

ings for kindling, which need to be kept dry, are protected by
the mass about them, so that they can be lighted at a moment's

notice, in any sort of weather. The materials burn with a

great deal of smoke, and a row of twenty or twenty-five cones,

placed on the north and east sides of a two-acre vineyard, on
the quarter from which the cold winds come, as they do with
us from the north and west, is found sufficient to ward off any
ordinary spring frost. The only objection to the plan would
seem to be in the effect of the smoke on tender vegetation.
Few things are more injurious to plants than the vapor of coal-

tar, and the young shoots of vines are particularly sensitive to

noxious influences.

TITHE Revue Industrielle speaks of a new device for electric

A signalling at sea which promises to be useful in practice.

Every one knows that the ordinary communication, by
means of flags, which takes place between vessels passing
within sight of each other by daylight, is often of great import-
ance to their owners, and as nearly all first-class steamships
now utilize a part of their surplus power in electric lamps, it

is natural enough that some attempt should have been made to

employ these as a substitute for flags for night signals. The
earliest method invented for the purpose depended upon the

variations of current in an incandescent lamp ; but the light of

these is hardly bright enough for the purpose and the changes
in intensity of incandescence take place rather slowly, so that

the most recent system, which employ arc lights, seems likely

to be much better. In this system, which is due to Mr. Kal-

ezowski, of Berlin, an arc light is fixed to the mast, and supplied

by a dynamo-machine under the control of the engineer. On
its way to the lamp, the current passes through a Morse instru-

ment, supplied with a baud of paper, and the signals transmitted

by the lamp are by this means copied, so to speak, on the

paper, which serves as a permanent record. In certain cases,

particularly in naval manreuvres, this record would be of great
value, and it is to be hoped that the new invention will prove
simple enough for ordinary use.

'TTBOUT three thousand people in Albany, including a great
r many who will find it hard work to save up enough money

before cold weather to carry them and their families

through the season of frost and enforced idleness, were, at last

accounts, learning something from that harsh but thorough
master, Experience, in regard to the pleasures and advantages
of interfering in other people's quarrels. It seems that cer-

tain local manufacturers of building materials, bricks and
cement being more particularly mentioned, had thought fit to

employ men in their works who did not belong to tho-e degrad-
ing associations known as unions. After their usual cruel and

cowardly fashion, the petty tyrants who drive the unions under-
took to find means to ruin the manufacturers who disregarded
their orders, and to starve the families of the men who de-

clined to become their slaves, and with this object they con-

spired with the managers of the unions existing among work-
men in the building-trades to force the master-builders of the

city, by threats of ordering a general strike of their men, to

refrain from buying any bricks or cement made by.the pro-
scribed manufacturers. It is hardly necessary to say that men
who possess sense and courage enough to carry on a con-

tractor's difficult business are not likely to be much pleased
with the proposition that they shall allow themselves to be
used as cats-paws by a few vindictive rascals to ruin their

own friends, and the Albany builders, finding that they must
accede or fight, unanimously chose to fight, and, following the

modern maxims of war, which point out the advantage of car-

rying on a campaign in the enemy's territory, rather than in

one's own, they not only replied to the demand made upon
them by a refusal, but gave notice that unless the boycott
against the offending brick and cement manufacturers were

formally removed before a certain day, they would themselves,
on that day, discharge all their union workmen, and suspend
building operations. The appointed day arrived without any
appearance of concession on either side, and the contractors,
true to their word, closed their offices and stopped work. As
the interest of the chief boycotters evidently lay in prolong-
ing a struggle which brought them into prominence, and there

was no reason to suppose that they would show much consid-

eration for those who had meekly followed them into the fray,
the more capable and independent among the men packed their

tools without delay, and started for New York and Charleston,
where they knew that they would be tolerably sure of employ-
ment at good wages until the agitators came after them, bring-

ing with them their train of discord and misery.
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EARLY SETTLER MEMORIALS. 1 II.

wrE have spoken at this length 01

"the Pilgrim," on account of the

representative circumstances of its

erection, the reputation of the sculptor
who made it, and particularly with refer-

ence to a passage in the article in Har-

per's Weekly, already quoted from, where-
in it is stated, in claiming due apprecia-
/ion for "the Pilgrim," that "it has been

lie fate of an appalling proportion of all
'

die public sculptures in this country and
the war was prolific in such memorials
to fall into the hands of thoroughly incom-

petent persons, sculptors of no trainin

or cultivation, and for the most part vul-

gar pretenders in art, trading upon the

inexperience and ignorance of those who
had to do with them. There has been
more to blush for in the practices and the

productions of our sculptors, working at

home or in Italy, than in all the shortcom-

ings of all the other art of the country put
together."
These words may be taken as represen-

tative of many similar expressions of re-

proach, which have appeared in the past
few years in influential newspapers and
magazines. It has become quite the
fashion to berate the "

pretenders in art,"
the "art-contractors" and the "builders
of ungainly monuments," and to lay the

John Bridge, Cambridge, Mass, entire blame for the multiplicity and infe-
T. R. and M.S. Gould, Sculptor.. rior quaiity Of these objects at the doors
of this class of unnamed persons.

Is public sensibility so dull that comparison with such stuff is

necessary in order to demonstrate the merits of " the Pilgrim ?
"

There was a time in this country when the " Greek Slave
"
gained in

public estimation by the assertion that it was "
superior to Greek

sculpture," and when a piece of white marble resembling the form of
a nude female, though possessing in its execution nothing but the
grossest ignorance and pretence, was accepted as a masterpiece of

sculpture. We supposed this time was past.Who is responsible for the "
appalling proportion of all the public

sculptures in this country
"

that have been made by
"
thoroughly

incompetent persons,
sculptors of no training
or cultivation, and for
the most part vulgar pre-
tenders in art, trading
upon the inexperience
and ignorance of those
who had to do with
them?"
We' feel pretty certain

that upon examination it

will be found that public
approval and the com-
mittees on monuments
and statues have had
quite as much to do with
the production of bad
statues and horrid mon-
uments as the berated
"
pretender in art

" who
manufactured them

; and
that, unpleasant as it

may be, it is

neverth e 1 e s s

true, that these
vile objects are

to the same cause. It will also be found that these things are as true
of one locality as another of cultured Boston, with its background
of art history, and its eminent representatives of art activity, as of
some unfamiliar hamlet in the mountains of Maine.
Who are these simple souls who have been imposed upon and de-

ceived by the "
vulgar pretenders in art ?

" Are they the honest and
credulous dwellers in the rural districts, who have never seen the
mighty masterpieces of the ancient worlds, but owe all they know of
sculpture to an occasional glimpse of one of John Rogers's groups,and to whom the single visit of some image-maker is sufficient recom-
mendation to give an order for a soldier's monument? Or are they the
leading citizens of their respective localities, men who have travelled
abroad, and have been familiar all their lives with illustrations and
copies of the best ancient sculpture, and are not strangers to the
best art of to-day; men who boast of their knowledge of art, of their
superior capacity for judging it, and who talk long and loud upon the
progress it has made during their precious lives? We think these
are the very men who are jointly responsible, with the public to sup-
port them, and the art-contractor to be manipulated, for the very
large majority of the wretched sculptures that have been made for
the past twenty years in this country.
Are these men so innocent and blind, so fearful of public condem-

nation, that they fall an easy prey to the monument hucksters who "o
about the country deceiving them? We fear not. They understand
the situation

; they fear no reproach, they ask for no excuse, espe-
cially on the score of inexperience and ignorance, and they gain
nothing by experience. They are not so simple and ignorant ofthe
ways of the world as might be supposed ;

on the contrary, they show
an adroitness that serves them perfectly. They clothe themselves in
an armor that is hard for the critic to penetrate. For they seek the
advice and support of artists and "

experts
"

to confirm their deci-
sions, and they do not seek in vain. The progress of art, like other
important movements, often finds its worst enemies in its own house-
hold. The best help the inexperienced, as well as the long-practised
committee-man on monuments and statues receives, is that which is
made known in this significant sentence: "The design has been
examined and approved by many of the best artists."

Instances in proof of all this are too numerous to mention. To
say that "

incompetent persons
"
are able to trade upon the "

inexpe-
rience and ignorance

"
of leading citizens, in matters of art as well

as business, implies that the former are superior to the latter, a
credit not always deserved. If it is true, then the* first are unjustly
named, and the last are not as wise as they ought to be.

It is a fact that in many instances the so-called incompetent per-
son, the art-contractor, is " the smartest man in town," as well as a
ery bright and successful business man, and it does not require a

"
very vigorous exercise of
his ability to trade suc-

cessfully
"
upon the igno-

rance and inexperience
of those who have to do "

with monuments, public
buildings and statues.
He also trades upon their
assumed superior knowl-

edge of art, and a conceit

they cannot defend.
Not only are commit-

tees jointly concerned in
the erection of bad mon-
uments and statues, but

they set the example and

encourage ras-

cally proceed-
ings on the part
of the "

vulgar
pretenders in
art." They of-

ten expect and

The Roger Williams Monument, Providence, R. I. Franklin Simmons, Sculptor.

just what the people wanted; that they exactly gauge the prevailing
public taste: that the existence, success, and constant increase of
these "incompetent persons," contractors and accomplished business
manufacturers of art, are the legitimate results of this taste, if taste it

can be called
; and that they owe their present active encouragement

1 Continued from page 109, No. 668.

Monument to Count Cavour, Milan, Italy.

bind the sculptor to perform more than he possibly can accomplisd
for the money he is to receive, or, as in some cases, he is obliged
to divide his profits with some person who had influence with the
committee. Here is the last occurrence of this kind that has come
to our

knowledge. In a certain city in a neighboring State a

$30,000 soldier? monument was in process of competition. A
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citizen of the place came to an untrained and uncultivated sculptor
who wanted the job, and said,

"
I have "subscribed $2,500 towards

this monument; now, I have sufficient influence witli the commit-

tee to set you the work, and I will get it for you if you will allow

me $1 ,500.
wanted the
badly enough
posal. The
cord in its

art with the

transaction,

just $1,500
the ino n u
much more in

In view of

business abil-

ting, to suc-

what cost, and
ni a n i f e sted

country, is it

owners of

large monu-

tories, or suc-

of art, should

large majori-
lic and pri-
and statues ?

may be a sad

but it is as log-
as the opera-

process of

There are

ly,
" The pub-

difference be-

The poor sculptor
work and wanted it

to accept this pro-
monument is in ac-

merits as a work of

char acter ot this

The sculptor was
out of pocket, and
in e n t suffered so

consequence,
the favor shown to

ily, to uioney-get-
cess at no matter
the i n d i fference
towards art in this

any wonder that the.

granite quarries, of

raent and statue fac-

cessful contractors

receive the very
ty of orders for pub-
v a t e monuments
We think not. It
" fate

"
that it is so,

ical and legitimate
tion of the simplest
cause and effect,

t hof e who say frank-

lie does not know the

tween one statue and

Mile: Morgan, Springfield, Mast. J. S. Hartley, Sculptor.

another. It is as likely to condemn as to admire a good one. Mr.
Ward's statues are more carefully executed than those of A or B, but

why should we pay $20,000 for a statue that is only a little better

made than one we can get for $5,000? This does not indicate, per-

haps, a very great regard for sculpture, but it does show that for work-

manship alone there is not a universal disposition to pay an extrava-

gant price.
THE ROGER WILLIAMS MONUMENT.

The Roger Williams monument was unveiled in Roger Williams

Park, Providence, R. I., October 16, 1877. It was made by Frank-
lin Simmons, of Rome, Italy, and is composed of a pedestal and two

statues, one of Williams, and the other called "
History ;

"
the height

of the former being seven feet six inches, and the latter six feet six

inches. The book that Williams holds in his left hand is inscribed
" Soul Liberty, 1636."

The strange claim is made for this monument that " This is prob-

ably the only monument in which the experiment has been tried of

erecting two figures, one above the other, in the same composition,
and the success is complete."
Whatever criticism may be made on this structure, in at least one

important respect, the statue of Williams is better than " the Pil-

grim." Mr. Simmons has tried to show what Roger Williams did.

If the statue is neither strong nor imposing, it certainly is not coarse

or pretentious.
MILES MORGAN.

The bronze statue, named Miles Morgan, was erected in Spring-
field, Mass., October 24, 1882. The subject of this statue was one
of the early "planters" of that town, arriving there in 1636.

The statue with its pedestal was presented to the city of Spring-
field hy Henry T. Morgan, of New York, a descendant of Miles

Morgan in the fifth generation. The monument was erected without

ceremony, the giver wishing no ostentation in connection with it.

The figure is dressed in Puritan costume ; carrying an old blunder-

buss on its left shoulder, while the right hand holds a long-handled hoe.

It is probably the funniest object set up as a statue in the United

States, not excepting those used on soldiers' monuments.

He does not seem to feel the weight of the severities and solemnities

of Puritan life, for that jaunty hat suggests more of the jollity of

Merry Mount than of Plymouth asceticism. The statue was made by
Mr. J. S. Hartley, of New York.

The Springfield papers speak ardently of the certain influence for

good this statue is destined to have upon the progress of art in that

city. They affirm that its excellence as a work of art will effectually

prevent the advent of any bad statues, and set a high-water mark
tor greater progress in the future. " The Morgan

"
has one advan-

ta"e over " the Pilgrim," in the lasting curiosity it excites. A curi-

osity that more than makes up for the absence of any quality of

sculpture.
It is an enjoyable relief to see Miles Morgan, careless and indiffer-

ent, after beholding the awful Cromwellian responsibility of "the

Pilgrim," and the monumental and nerveless sanctity of " the Roger
Williams."

JOHN BRIDGE.

A bronze statue nine feet high, called " John Bridge, the Puritan,"
was unveiled on Cambridge Common, Mass.. November 28th, 1882.

The commission to execute it was given to the late T. R. Gould, of Bos-
ton. He died soon after beginning the work, and his son, M . S. Gould

completed it. The whole monument was presented to the city of

Cambridge by S. R. Bridge, a descendant in the sixth generation of

John Bridge. John Bridge came to Cambridge in 1636, was one of

the founders, and a very useful and honorable citizen of the town.
Those immediately interested in this statue claim that it repre-

sents with absolute correctness the costume of an "
original Puritan,"

and that it is
" an undoubted impersonation of the typical Puritan, in

whose stern and resolute countenance is fully reflected the strong
character of the men who founded our New England institutions of

freedom and education." No comment has been made by the press

upon this statue as a work of art.

The statues of Bridge and Morgan are confirmations of the exis-

tence in this country of two splendid facts, love for ancestors, and

generosity in desiring to honor their memories. But the disparity
between these statues as works of art, and the noble sentiments that

inspired those who erected them is so great, that one is obliged to

think it would have been better to have trusted to the ordinary pro-
cesses of memory, rather than to have undertaken to perpetuate their

remembrance in any such fashion. T. II. BARTLETT.
[To be continued. 1

AN EDITOR'S TRIP ABROAD. 1 XV.
LONDON SUBURBAN HOUSES. SALISBURY. THE EXAMINATION

SCHOOLS, OXFORD.

HE weather was rainy and disa-

greeable as we sailed out of Bou-

logne harbor on our return trip
across the Channel, and one of the

party, at least, would have been decid-

edly happier for the next two hours
if military expediency had not forbid-
den the completion of the tunnel which,

two or three
years ago, was
on the point of

making a land
connection be-

tween France
and E n g 1 and.
Whether any-
thing short of

submarine rail-

way communica-
tion will do away

f QlA5 X
mi <owTirt

with the dreaded Channel sea-sickness seems to be doubtful. If I am
not mistaken, the twin ship which was to float steadily across is now
abandoned, and the efforts of the lines wliich compete with each
other for the profitable international traffic seem to be directed en-

tirely to the construction of very fast vessels, the one last put in com-
mission having crossed from D'over to Calais in about seventy min-
utes, making at times a speed of twenty-five miles an hour. Although
these little racers reduce the duration of the sea trip, and of the
worst of the accompanying discomfort, their motion is so disagreea-
ble that the sea-sickness provoked by it sometimes lasts through the
railway journey which succeeds it, and passes off only when the
train comes to a stop in London. Fortunately none of us were quite
sensitive enough for that, and before arriving within sight of the
dome of St. Paul's we were quite ready to enjoy the first sniff of that

friendly smell of soft-coal smoke which welcomes the traveller to
London

; and, as we stepped out upon the platform, to find ourselves
hailed in good old English by a dozen railway-porters and cab-
drivers, it seemed to us as if a load, which had been weighing upon
us for three months, was suddenly lifted off our minds. A little of
it was perhaps replaced when the cab-driver, on arriving at the hotel,
found himself dissatisfied with something more than his proper fare,
but an extra sixpence made us rerfect friends again, and he was, at
least, neither so greedy nor so disagreeable as one of his brethren in

Brussels, from whom we finally declined altogether to purchase
peace, and left him to listen to the echoes of his maledictions which
the pavement sent back to him.
The region about Piccadilly Circus, and from that westward to

Hyde Park and South Kensington, and eastward to London Bridge,
was already pretty familiar to us, so that we thought it desirable, for
the better improvement of our minds, to take some pains to explore
the more remote portions of the city, and found ourselves well re-

paid for our trouble. Interesting as are the great buildings in the
interior of London, they do not, by any means, monopolize the archi-
tectural

beauties^
of the town, and no" one can fully appreciate the

vast, homelike, English London without devoting a part of his time
1 Continued from No. 5B1, page 145.

112



OCTOBEK 2, 1886.] The American Architect and Building News. 157

to Hampstcad and Chelsea, Newington, Chiswick; and a dozen other
suburban districts, which, not long ago, were quiet villages, but are

now fast filling up with detached and semi-detached houses, of all

grades, but all neat and homelike, and many of them extremely in-

teresting. The best houses are, perhaps, to be found to the south

and southwest of the city, where an immense space, extending now
to the grounds of the Crystal Palace at Sydenham, has, within a

few years, been occupied by new buildings, most of which are of a

superior class, while many, with their beautiful grounds, must repre-
sent investments of money varying from fifty to a hundred and fifty

thousand dollars, or even more. These suburban mansions,
while far from possessing the dignity of a great country house,
buried in the middle of its acres of park, have in place of it an air

of domestic elegance and comfort which is quite as interesting in its

way. I tried my best to discover, by analyzing and comparing the

houses that most took my fancy, the secret of the homelike flavor

which the English architects succeed so well in imparting to their

designs, but made very little progress, my conclusions being constantly

upset by the result of fresh observations. In Brompton, for instance,
I would become enamored of a lovely house with half-timbered

gables, and would make a mental memorandum of the fact that half-

timber and plaster were necessary ingredients of the most perfect

expression of English domesticity, which would, in half an hour or

so, be supplanted by another memorandum, derived from the study
of a house still more charming than the other, to the effect that,

when well treated, a composition of white brick, slightly relieved

with red, was more satisfying in its picturesqueness than any tim-

ber construction. A little later I would qualify the last impression
with the codicil that, for a house surrounded by the luxuriant vege-
tation universal in English gardens, neither white brick by itself nor

any combination of this with red brick, could compare in warmth
and richness with red brick used alone

;
and soon after I would find

myself again convinced of the superiority of half-timber work to any
other. On a calmer review of the whole subject I am disposed to

think that no material, either for domestic or any other sort of archi-

tectural expression, can equal stone, but the best of the English ar-

chitects treat the other ordinary materials in a way which cannot be

too carefullv studied. Next, to the Southern suburbs the Northern
districts of London are, perhaps, the richest in architectural pleas-

ures, and, as these are rather more closely built than the former,

interesting objects occur more frequently. Perhaps the best things

here are the churches, among which there are m my of remarkable

originality, but one continually comss across other clever bits of

work, modest in construction and material, but full of thought and

artistic feeling.
From the new to the old in England is never a very long step, and

we observe some change in style ami finish, but very little in the

delightfully homelike expression of the buildings, between suburban

London, the creation of the last two decades, and Salisbury, the cen-

tral portion of which contains few houses less than a hundred and

fifty years old, while many, of three and four hundred years stand-

ing, vie in neatness and comfort with the most recent of their neigh-
bore.

In regard to design, after carefully endeavoring to separate the

essential and intentional qualities of the older houses from the effects

of time and accident, it seemed to me that although, like our own
builders of a hundred and fifty years ago, the men who constructed

the old houses which stand around the Cathedral Close were proba-

bly thoroughly drilled in a set of rules which prevented them from

ever making such gross blunders in the proportioning of openings,
or in the profiling of mouldings, as those which disfigure cheap or

careless modern work, there was very little about their buildings that

could be considered actually superior to those of the best architects

of the present day, and I could see no way of accounting for the

unspeakable charm of the old houses except by attributing it in part
to the softening of the colors and lines by the action of the atmos-

phere, and the settlement of walls, and the bending of the rafters,

which soon throws the rigid parallel lines of the roof tiling into deli-

cate curves, but still more to the faint yet, significant indications of

alteration or repair which nearly all show, and which unconsciously
excite our interest and sympathy, as do the lines which give charac-

ter to a face by suggesting the mental and moral experiences through
which its owner has passed.

This sort of adventitious charm, the shining of the Lamp of Mem-
ory, as Mr. Ruskin would say, probably counts for more in the pleas-
ure which we take in observing old buildings than we generally im-

agine.
The wall which surrounds the Cathedral Close in Salisbury, a

work apparently of the thirteenth century, perhaps modified some-

what later, is still almost intact, and forms one of the most interest-

ing features of the town. In itself the wall is simple enough, con-

sistin" of limestone masonry, in some places crowned with battle-

ments, but in others only tiled over to keep the rain out of the joints,

and it would, to any one who knew nothing of its history, present no

more attraction than any other fence wall, were it not for the circum-

stance that the masons who built it, six hundred years ago, to save

themselves the trouble of cutting all the blocks out of new stone,

utilized the materials of a Norman building, which they either found

near by, or, more probably, brought over from the hill of Old Sarum,

on which the original metropolitan church stood
;
and the blocks

from the Norman church, carved with the elaborate fancifulness in

which the monkish stone-cutters of the titneof the Conquest delighted,
still diversify the face of the wall with rosettes, bits of string-courses
and cornices, and even grotesque heads, which once probably sup-
ported the crowning corbel-table. Ilude and worn as these frag-
ments are, they attract the eye and excite the imagination at once,
and a single one would make an interesting object of a wall a hun-
dred feet long and perfectly plain otherwise. Very little is thus
needed to suggest some sort of story, and there are few old houses,
particularly in England, where on account of the similarity of our
w*ys of living we find it easier than elsewhere to read slight indi-

cations, which do not possess some attraction of the kind.
In modern buildings, which have no history, it is not easy to con-

trive much expression of sentiment, as we all know. The most suc-
cessful example, as it seemed to me, that I saw in England of a
recent structure, standing in the midst of ancient ones, was certainly
Mr. Jackson's Examination Schools at Oxford. So far as the style
of the building was concerned, it would be hard to set an architect
a more difficult task than to harmonize his design with the conglom-
eration of Gothic of nearly all periods, side by side with Transition
and Renaissance, which characterizes Oxford, but the problem has
been solved with astonishing success, and there is no building in the

city more thoroughly penetrated with the Oxford air, and yet more
free from any appearance of a mixture of different styles. Most
architects know well enough the appearance of the structure, from
the drawings which have been published in the professional journals,
but the drawings give little idea of the dignified aspect of the exe-

cuted work, or its delightful harmony with the late Gothic and early
Renaissance buildings which surround it. Inside, the beautifully-
studied Transition style which marks the exterior is, as indeed it

was in the ancient buildings from which Mr. Jackson derived his

inspiration, a little more markedly classic in detail, and the magni-
ficent stone and marble staircase and balcony which lead to the upper
rooms would do no discredit to the richest of Italian palaces, while
the woodwork, which is not very different in character from that of

our own day, is ornamented with a delicacy and elegance remarkable
even in the work of an English architect. There is more of Mr.
Jackson's work in Oxford, where, by the way, the architect took his

degree, but nothing else so important as the Schools. Next to these,
the new buildings for Magdalen College, by Messrs. Bodley and Gar-

ner, pleased me most. Being in close connection with a group of

late Gothic buildings, the new block was almost necessarily in the

same style, but the architects had treated it with a particularly pretty

composition of parts, and had made their sculptured detail quite

equal in variety and execution to the old work next to it. I was
curious to see how the much heralded buildings of fifteen or twenty
years ago would compare with the more recent ones, and lost no time

in making mv way to Keble College and the Oxford Museum, only
to find the impression that they made upon me when I saw them
before confirmed. In fact, at that time, fresh from the reading of

Mr. Ruskin's works, 1 endeavored conscientiously to find some beauty
in them, and succeeded, at least, in impressing on my mind a sort of

provisional toleration of them, but a second inspection discovered

little in the way of new attractions.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.']

" THE DAKOTA," NEW YORK, N. V. MR. H. .]. II ARDENBERGH, ARCH-

ITECT, NEW YORK, N. Y.

[Gelatine Print, Issued only with the Imperial Edltion.l

COMPETITIVE DESIGN FOR A $5,000-IIOUSE, SUBMITTED BY
"
Wynwyc."

EXCAVATIONS
: Excavate for cellar under square portion of

house
;

for trench-walls, piers, etc. Dispose of the earth in grad-

ing about the building, as may be directed.

Foundations. Foundation walls to under side of sills to be of good
rubble stonework, 1' 6" thick, and carried up to a proper height, to se-

cure a cellar 6' in the clear between under side of first-story floor-joists

and top of concrete ;
all trench-walls 3' 6" deep in the ground.

Brickwork. All brickwork to be of good hard-burnt, to be well

laid, with all joints filled solid, all chimneys to be plastered on the

inside and outside from cellar to under side of roof. All brickwork

exposed on the outside of building to be laid with red mortar joints.

Build all fireplaces with pressed brick ;
hearths of same. Build-in

thimbles for ventilators and pipes in all rooms through which the

cfcimneys pass.

Plastering. Plaster all walls and ceilings in first and second sto-

ries one good coat of brown mortar, well smoothed on sides; give
all ceilings a coat of white hard-finish. Plaster the ceiling of piazza
with cement-mortar and dash with coarse gravel.

Framing. Sills, 6' 6"
; studs, 2" x 4", and 3" x 4" for window and

door openings. Corner posts and plates, 4" x 8" ; partition caps, 2"

x 4"; floor-beams, first and second floors, 2" x 10"; all 16" on centra
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rafters, and collar-beams 2" x 8", set 28" on centres ;
floor-beams cross-

bridged once in 8' 0" of span. Cover outside of frame sides and roof

with surfaced hemlock boards, square edge. Window-frames, except
casement, to have pulleys, steel axle, best hemp cords, and weights
to balance sash; casements to open out. Door-frames, l^"-stuff, re-

bated, If" for outside doors, and 1" for inside doors. Sash, 1^"
thick, as shown, glazed with double -thick German glass for large

lights, single-thick for small lights. All doors to have good, substan-

tial hardware.
Floors. Lay under-floors in both stories with surfaced hemlock

boards
;
finished floor first story, yellow pine, 3" wide

;
finished floor

second story,
"
spruce boards, 5" wide. Inside trim 5j" wide, mould-

ed. Base-boards in first and second stories, 7" wide.

Shinyles. Cover the sides and roofs with sawn cedar shingles,
5" to weather. Prepare and put in place 4" x 6" gutters. Mould-

ings, gable cornice, etc., all of white pine.
Bath-room to be finished in brown ash

;
wainscot 4' 0" high, beaded

strips 3" wide, with neat cap. Front stairs to be of ash, as per draw-

ings. Back stairs boxed, and to be of yellow pine from cellar to sec-

ond floor. Fit butler's pantry with sink closet, with cupboard below

and glazed sliding-sash above, enclosing shelves. Kitchen pantry
fitted up with shelves. Closets in chambers to have one shelf and
twelve hanging-hooks; linen-closet fitted up with wide shelves.

Plumbing. Furnish and set up range in kitchen, with water-back

connected, with forty-gallon copper boiler. French bath-tub in bath-

room, supplied with hot and cold water, and fitted with waste-pipe
and plug, set up complete. Two Vendome water-closets one in bath-

room and one in cellar connected with soil-pipe, which, in turn, is

connected with sewer, with ventilation up to the highest point of roof.

Set force-pump in kitchen, double-acting. All the interior finish to

be of white pine, or whkewood, painted two coats of paint; all the

exterior trimming will be painted two coats of paint. The shingles
and piazza floors will be left the natural color. Wax the yellow-pine

floors, first story, two coats.

Concrete cellar-bottom, 2" thick. Build cesspool and connect drain.

MASON'S ESTIMATE.

99 Cord stone, laid in wall, @ S3, 297 00

151 Yard* dirt, (ft 20c, 30 20

8200 Brick, laid, @ $17, 139 40

4 Fireplaces, fe $12 each, 4s 00

131 Yards concrete, @ 47c per yard, 61 57

Cesspool and drain, 41 00

850 Yards one-coat plastering on wall, ffl 2flc, 170 00

438 Yards two-coat plastering ceiling, @ 25c, 109 50

Sundries, 27 00

CARPENTER'S ESTIMATE.

13600 Feet spruce timber, framed ami put up, $25,
970 "

hard-pine floor, put down, (jzj 8c,

8923 67

10050

first story, put down, @ 10c,

spruce
" second story,

" "
6c.

surfaced hemlock covering, put on,
"

$17,
48000 Shingles on roof, put on, (a S6,
18000

" "
sides,

" "
$5,, ,

970 Feet white pine for trimming on exterior, put up, (g 6c,

5 Dormer windows, put up complete, @ $16,

6 Windows and sash, second slory, put in complete, @ $5,
8

" "
first " " " ^$6,

1 Casement window, complete,
2 Dutch doors and frames, put in complete.
14 Columns on piazza, put up complete, & $3.25,

door frame, put in "
$3.90,

'

$15,

S330 00
77 60
160 30
170 40
1K1 05
2x8 00
90 00
58 20
80 (10

SO 00
1(18 00

8 00
30 00
45 50
3 90

17, 49 00
164 00
28 00

187 00

1 Back d ,

7 Doors and trim., first st'y, principal rooms, complete, (g
28

'* " remainder of house, @ $5.50,
800 Feet shelving, put up complete, @ lu.36 per foot,

Front and back stairs, put up complete,
Butler's pantry, finished complete, lumber, hardware, labor, -17 00

Kitchen " 12 SO

2180 Feet base boards, 6" high, put down, @ 4c, 87 20

7 Kegs nails, raj $3, 21 00

1 Chamber mantel, 13 00

3 Mantels first Btory, @ $30, 90 00

Material and labor finishing bath-room, complete, 45 00
' " " water-closet in cellar, complete, 4 50

Seat in hall and library, material and labor, 10 60

6 bells, put in complete, @ $4, 24 00

Furnace piping and registers, put in complete, 171 00

Plumbers' work, complete, 276 00

Painters' work, interior and exterior, 215 00

Stained-glass hall-windows, 46 00

Range in kitchen, complete, B8 00

Grading around building, 85 00

Items and labor not included in the above, 475 00 $3778 85

Builder's profit, 6 per cent on $4702.52, 2*4 15

4986 67

TOBACCO WORKS OF MESSRS. G. W. GAIL & AX, BALTIMORE, MD.

MR. 1IKNRY BRAUNS, ARCHITECT, CHICAGO, ILL.

THIS building has a frontage on Barre Street of 278 feet, and on S.

Charles Street of 183 feet with two interior court-yards of about 50'

x 100' each and has been enlarged from time to time, the first

building having been erected about thirty years ago. The addi-

tion now being built is 134' x 183', and is to be used mostly for stor-

a<*e purposes, with a capacity for 5,000 hhds. of tobacco. Interior

construction is with iron columns and girders. The exterior is

faced with Baltimore pressed brick and granite cornices, etc. Cost

of addition about $150,000.

ENDOLITHIC-MARBLE MANTEL FOR THE PLANKINGTON HOUSE,

MILWAUKEE, WIS. DESIGN BY MR. CARYL COLEMAN, NEW

YORK, N. Y.

THIS mantel, Persian in color and design, is wholly made of highly-

polished Endolithic marbles, except the inner arch, which is con-

structed of red glazed brick. The prevailing colors are : a rich

yellow Siena, a delicate reddish-yellow Numidian, and a deep blue
Brecciated marble.
The decorations have all the sharpness of outline of a Florentine

mosaic with great depth and transparency of color. The mantel is

in a room where the floor and dado are also in decorated marble,
while the walls and ceiling are painted to harmonize in color and
design everything being strictly and purely Persian.

HOUSE OF MR. H. M. DUNHAM, 8OMKRVILLE, MASS. MR. G. F.

LORING, ARCHITECT, BOSTON, MASS.

HOUSE FOR H. F. CADY, ESQ., NEBRASKA CITY, NEB. MESSRS.

MENDELSSOHN & FISHER, ARCHITECTS, OMAHA, NEB.

COMPETITIVE DESIGN FOR A $5,000 HOUSE, SUBMITTED BY
" Demavend."

BROOKLYN LIFE INSURANCE COMPANY'S BUILDING, LIBERTY

STREET, NEW YORK, N. Y. MR. F. CARLES MERRY, ARCHITECT,
NEW YORK, N. Y.

UNINTENTIONALLY, the title of this plate was published in our last

issue, and gave the impression to many that they received an imper-
fect copy, because the plate was not included in the illustrations.

AMERICAN ARCHITECT COMPETITION FOR HOUSE
COSTING $5,000.i VIII.

not good. Study not
well placed ; second story plan
is poorly arranged ;

corridor
narrow and dark; closets cut

off much light in rooms. Gen-
eral lay-out of exterior very
good, and details, though un-

skilful, are of a very good
kind. With a different ar-

rangement of plan this would
make an excellent house. Ren-

dering timid and uncertain.

"Demavend." Evidently
a beginner's work. Plan re-

quires extra servant; other-

wise, ordinarily good. De-
tails meagre. Exterior needs

belts, eaves, mouldings, rakes.

Roofed badly ; termination
of Circular bay very bad. Ren-

dering timid and unskilful;

ki.ch-

p en requires extra servant.M /KETCH >OOK.L
.. LwcouyxiH , [M. Ha ,i t(;o large for house . ]n.

terior : mouldings and stair-

case good ; study fireplace all out of scale with room and not a clever
conceit. Exterior details : mouldings lack proportion and small tran-

sitional members. Design commonplace. A truncated gable is always
ugly, but when in combination with flap-dormers and a French-roofed

piazza it is especially bad.

"Veritas." Novelist isolated. Waste space in hall and roof.

Exterior details have too many sharp angles, giving very boxy look.

Piazza, roof joins house badly. Interior detail fairly good ; propor-
tions of first and second story walls to each other and to roof not

good. Lettering very bad. Rendering weak.
"Idle Hours." Plan fairly good. Infants' room inconvenient.

Separation of bedrooms, etc., from remainder of house good. Direct
communication between dining-room and kitchen is not good. No
constructive details. Exterior overdone, with details of all sorts with-
out any regard to scale or purpose : stone, brick, plaster, open-lim-
ber work, shingles, zig-zag brickwork and skewbacks, diamond-square
and roomed window-panes, and Classic garlands make a mixture that
cannot fail to be conspicuous, but that belongs to just that class of

buildings which are spiced to suit the imaginary public taste, and
are more vicious than simple, ugly work. Rendering lacks concen-

tration, and is labored, but rather effective.
" Wamba." Waste room in halls

;
bedrooms badly shaped ;

nur-

sery too small. Interior details heavy. Exterior details made with-
out much constructional knowledge. Exterior too much chopped up.
Rendering of plans good. Rendering of perspective stiff in ruled

lines; uncertain in freehand lines.

"India Ink." Back stairs dark. Too many chimneys. Details
of interior commonplace and heavy. Exterior design poor ;

walls

too high; window-panes too small; open-timber work not understood.

Rendering of elevation and perspective extremely bad spotty and

scratchy.

[To be continued.]

A DAKOTA PKAT-BOG. A hundred-acre peat-bog has been discov-
ered near Ellendale, Dakota. The peat reaches to a depth of from
seven to ten feet, and is said to overlay a surface of ico. Exchange.

1 Continued from page 111, No. 558.
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SAFE BUILDING.1 VIII.

DEFLECTION.

-1-
4

TTTHE derivation of the following
. C J 1 ! formulae would be too lengthy

*V to go into here, it will suffice

for all practical purposes to give
them. They are all based on the

moduli of elasticity of the differ-

ent materials, and are as follows :

Fig. I I .

FOR A CANTILEVER, UNIFORMLY LOADER.

s _ 1 ./?

T' e.i

FOR A CANTILEVER, LOADED AT FREE END.

(36)

1 W.l*

Fig. I 2.

FOR A BEAM, UNIFORMLY LOADED.

(37)

CN 5 U.I3

384 el
*. -1-

Fig. 13.

FOR A BEAM, LOADED AT CENTRE

(38)

(Vf)

-1-
Fig. 14.

FOR A BEAM, LOADED AT ANY POINT.

Greatest deflection is at the

point where load is applied.

X-
_ o w.m.n.(l-\-n) \!m.(l-\-n)

S.l.e.i. f 3

(40)

-1-
Fig. 15.

Where ^ uniform load, in pound?.
Where w= concentrated load, in pounds.
Where /= length of span, in inches.

Where e= the modulus of elasticity, in pounds-inch, of the mate-

rial, see Tables IV and V.
Where i= the moment of inertia, of cross-section, in inches.

1 Continued from No. 6B8, page 115.

Where m and n= the respective distances to supports, in inches.

Where o :== the greatest deflection, in inches (see Formulae 28 and

29).
For a cantilever, with concentrated load, at any point, use Formula

(37), inserting distance x (in inches) of load from support, in place of

I, or:

8=1. "^ (41)

EXPANSION AND CONTRACTION OF MATERIALS.

Expansion of All long iron trusses, fay about eighty feet long,
'eSl

or over, should not be built-in solidly at both ends
;

otherwise the expansion and contraction due to variations of the

temperature will either burst one of the supports, or else cause the
truss to deflect so much, as to crack, and possibly endanger the
work overhead. One end should be left free to move (lengthwise
of truss) on rollers, but otherwise braced and anchored, the an-

chor sliding through slits in truss, as necessary. The expansion
of iron for each additional single degree of temperature, Fahren-

feet long at 1C

ture advanced

say, 1^ inches

and IjJj inches

era under one i

proportion. 1

additional degi
follows:

Expansion ar
contraction c

materials.
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-(j-pt>i<w.

OLD ART COME TO LIGHT.

TITHE fresh

"I light con-

tin u a 1 ly

being thrown

upon classical

antiquity
through the re-

, search of Ger-

,111 a n scholars

md archajolo-

gists cannot fail

to awaken the

attention and
interest of an

intelligent pub-
lic. Within the

p a s t year
changes have

taken place in

the organiza-
tion of the Im-

perial ArcliEeo-

logical Society
of Germany
which the ex-

perience of the

society has

shown to be a

necessity. But

the great ends

of research are

stead ily and

practically kept in view. Young men of eminent gifts are still sent

out equipped with a generous allowance to bring in the facts so nec-

essary in building up a true science; and in the recent publications

it is delightful to meet new names, and to notice, from the excellent

work done, the advantages enjoyed by the protege's of the Institute.

The material given to us this year is not marked by new and aston-

ishing discoveries, but by so happy an application of sound methods

to old problems that hidden truths are at last wrung from them.

Taking a new departure, the Institute plans to emphasize more

strongfy the educational department in its schools in Athena and in

Rome, and to adapt its publications more closely to the changed rela-

tions of things in the world of discovery. Great as will be the

advantages of the new system, yet sadly will be missed the patriarchal

hVure of Henzen, father of Roman epigraphy, when he retires from

his position of First Secretary of the Institute in Rome, a position

he has made honorable by a life of self-sacrificing devotion and faith-

ful research. And no le'ss will be the loss in Athens when the emi-

nent Kbhler leaves to take the Chair of Ancient History left vacant

in the Berlin University by the death of Droyson. For ten long

years Kbhler has unerringly guided the school of the Archaeological

Institute at Athens, and he has brought it to its present state of effi-

ciency (a task in no way light), besides having completed the great

corpus of Attic Inscriptions, an additional work intrusted to his hands

by the Berlin Academy of Sciences. By the side of this man of

letters and scholar has stood, and still stands in Athens, the practical

architect Dorpfeld, a man endowed with a sharp critical eye and a

remarkable independence and originality of thought. The rich fruit

offered to education and science by the steady and long-continued

activity of a school in Athens under such trained directors shows how

wise has been the move toward the organization of a similar institu-

tion for America, for under wise management our infant school of

Archaeology at Athens cannot fail of good results for American

classical scholarship.

But let us examine what is offered by the recent publications ot

the Germans. 2 Not another Pergamon or Olympia here captures

attention, but so great a mass of information is brought forward that

the reader is fairly bewildered with the many, seemingly, minor

items, unless he succeeds in placing each rescued fact in the great

mosaic, going to make up our historical picture of the past. And, as

he fits theseriike polished stones, into the whole, and sees completet

harmony of color and form, he becomes aware of the priceless value

of even the most unpretentious and apparently insignificant item

But what Dorpfeld has seen and proved about the ancient shrines in

the Acropolis, and about the renowned Propylaea, its marble entrance

built by Pericles and Mnesicles, are not minor facts. They are o

immense importance in gaining a clearer appreciation of the marvel

ous architecture of Athens in the day of its glory, and hence in the

cultivation of a truer aesthetic taste. Many have been the attempt

to explain puzzling irregularities in the ground-plan of the Propyhea

as offered by the ruin. Such divergencies from the harmonious sym

metry of Greek architecture are there here that in studying the

foundations one begins to believe that an erratic genius, like that in

Japanese art, delighting in fantastic irregularities, had, for th

moment, taken possession of the old classical architect. But Dorpfeld

i A letter by Lucy M. Mitchell in the New York Tim's.

iMIUbBllnnmii des Deutscbes Arch. Inst. in Athen IX u. X Bd. Bulletin

dull-Institute <1i Orrnspondza Archiologica, 1884. Aimali dell' Institute d

Correspoudenza Arch. Vol. LVI. Monument!, Vol. XII.

by keen observation and combinations from the existing ruins, has

shown that just as the great original plan of St. Peter's in Rome was

altered and cut down to its present condition, in which much of the

harmony Bramante would have given the building has disappeared,
o the original design for the Propylaea in Athens was far more har-

nonious than the one actually carried out. AVhen the new temple,
he Parthenon, had been completed in 438 u. c., it was decided to

uild a worthier approach to the Acropolis, one which, transfiguring

lie site of the cumbrous old Pelasgicon into a marvel of dignity and

auty, should shine forever like a brilliant diadem on the brow of

this " mountain of the gods." And Pericles and Mnesicles planned
or this ideal structure such a wealth of marble columns and shady
>orticos that, could they have been carried out, they would have given
he Propylaefo double the size, and have heightened still more the

ffect of the rich groups of temples within and beyond. The cen-

ral part of the structure, there is every reason to believe, was car-

led out according to the original plan and still shows us Mnesicles's

irtistic thought. But both of the wings suffered unpleasant limita-

ions. The two smaller portions facing the west were, no doubt, in

art completed. The one on the left, and directly overhanging the

vestern precipices of the Acropolis, seems most nearly to represent
he architect's original plan, and had its western wall unbroken, as

he ruins show. The opposite, or right-hand part, however, was

adly cut down, but was intended, as architectural details show, to be

aced by a graceful colonnade, allowing exit, no doubt, to the shrine

>f Nike Apteros without. An irregular appearance must have thus

)een given to the front, most difficult, however, to account for, in

view of the symmetry prevailing in the remainder of the structure,

it is evident that Mnesicles hoped at some happy day to carry out

the whole of his original design, and consequently so laid out the

)uilding that at any time additions might be made bringing harmony
nto his now sadly-contracted plan. Out of these architectural irreg-

ilarities, Dorpfeld has succeeded in rescuing for us the whole of the

naster's original thought. Adjoining the existing weighty Doric

structure of the centre, with its six columns facing the Parthenon,
je concluded that there were to stretch out on either side great col-

onnades, each one having a front of nine marble pillars. This he

nfers from the existence, both on the north and south of the rear

mil of the Propylaca, of two peculiar architectural projections which

iave been puzzling to every one who has dealt with them. Dorpfeld,

lowever, from a long practical experience with the ruins of ancient

architecture, recognizes in these projections those antae, or pilasters,

which are intended to receive the end of an architrave, and which

always presupposes a column or columns beyond. Hence he affirms

that it was intended to throw columns out both to the north and

south in harmonious rows. The length of these is ingeniously deter-

mined by the distance on each side to the old walls of the Acropolis.
But not alone upon these puzzling architectural projections does

Dorpfeld found his conclusions. The two walls of the Propylaea, at

right angles, and now standing all out of doors and facing the east

and north, he has discovered to be surmounted, not by the cornice

usual on the exterior of buildings, but by the one used invariably as in-

terior finish ! Hence it is evident that the walls, now painful in their

nakedness, were not meant to be left as exterior, but intended origin-

ally as the interior background to a beautiful portico. It could then

only be because of some violent change made in the architect's plan
that the walls were left exposed as we now see them. Indeed, there

are indications from the site itself of the cause of this violent

change. In carrying out his regal plan for an extensive portico
Mnesicles must necessarily have trespassed on the south, upon the

precincts of the old shrine sacred for ages to Artemis Brauronia,
and it is clearly conjectured that the jealous priests of the rexered

shrine made such a hue and cry against the profane innovation that

Pericles (who, it may be remembered, was afterward accused of

sacrilege) and his architects were obliged, for a time at least, to

relinquish their plan. Hoping later to complete it, they worked, in

the meanwhile, upon the north wing. But here, in the midst of their

labors the Peloponnesian war broke over unhappy Attica, checking
all extensive undertakings, and obliging Pericles to abandon many
pet projects for the glorification of the city. We know very well

that after the conclusion of the war, lasting like that other of modern
times well nigh thirty years, the land was completely exhausted, its

income reduced to a mere pittance, and its great statesman, Pericles,

in his grave. No wonder, then, that the Propylaja, so glorious in

their ruin, are but a shadow of what the great minds which conceived

them intended.

The other investigations made by Dorpfeld on the Acropolis lead

us back to much older days. Adjoining the Erectheum he has rec-

ognized in an unsightly mass, hitherto unexplained, the foundations

of the old temple to Athena, built by Pisistratus, and later super-
seded by the much grander structure, the Parthenon, built near by,

by Pericles. Thus, another of the missing links, is brought into the

chain of Athenian history, and the growth of the shrines on the

Acropolis is traced out for us as never before. Study of existing re-

mains and foundations at Sunium has also shown a later, grander
shrine supplanting a humbler, older one of poros. Strangely enough
the stylobate and steps of the older structure are better preserved
than many parts of the marble temple which rose upon it, for through
three centuries, block after block of the marble has been carried off

by sailors as ship's ballast within the past two hundred years, four

whole columns besides much else having thus disappeared. Hence
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it is not strange that at last the old porus structure is again visihle,

showing the great inferiority of those older monuments destroyed in

the Persian War to their brilliant successors, raised by Pericles and
his artist contemporaries to adorn the land, and express thanks to the

gods. Unfortunately, eager sailor-hands and wearing tempests have

greatly injured the marble friezes which once in an unwonted man-
ner ran around the top of the columns of the pronaos. Enough re-

mains to show, however, that conflicts with centaurs and giants as

well as some of Theseus's achievements were here represented, these

deeds of gods and heroes being among the most popular dogmas of

Attic religion.
Of great value in the history of architecture, but especially with

regard to the use of color by the Greeks on their temples is the rec-

ognition bv Db'rpfeld of a choragic monument erected by Nicias in

320 B. c.
"

The blocks composing this monument have long been

known, but are sadly scattered. The greater part were discovered

early in this century at the west foot of the Acropolis and show ex-

cellent work quite equal, indeed, to that of the Periclean age. It

is delightful to see the keen-eyed architect n't these scattered stones

one to the other by careful measurements, and finally catch from this

recomposition a Doric front with six marble columns and a low pedi-

ment, as the facade of the monument Nicias erected in honor of his

victory in song, while across its architrave ran the inscription, long
well known, recording the details of the happy event. Whether this

choragic monument, like the one of Thrasylios, abutted the live rock

of the western steep of the Acropolis, or whether it ended in a wall,

the whole having thus the full form of a small temple, we do not

know. But it is very evident that the architect of this little monu-

ment, when he built its front, had in mind the west facade of the

central part of the Propylaea towering above, while the architect of

the neighboring Thrasylios monument had in view the south wing of

the same glorious structure. Of greater significance for the history
of architecture are the facts rescued from Nicias's marble monument

tending to settle the vexed question of the application of polychromy.
In the same manner that the details of structures discovered in great
numbers in Olympia were colored, so here the marble front of Nic-

ias's monument shows that not only the columns and capitals, but the

triglyphs and parts of the pediment were colored.

Another monument showing the fertility of the Greek genius in de-

signing from the same elements different forms is a building reported
in detail by Koldemy, as traceable among the ruins of Delphi, but

discovered by the French. It consists of a front of eight slender

columns standing far apart, and raised three steps from the old pave-
ment of the street. Supporting a wooden architrave and a roof,

these columns formed a hall to protect a long pedestal running their

whole length. According to the extant inscription, strangely enough
carved along the base of the columns in the stylobate, and not at

usual in the architrave above, this structure and the votive offering*

it sheltered were put up by the Athenians in thanks for victory
and it is believed that on this pedestal once stood in a long row the

votive statues or groups sent by Athens here to be admirably pro-
tected from the weather by the graceful colonnade.

But not religious architecture alone is dealt with in the publica-
tions under consideration. The great aqueduct at Samos, an old

Greek bath at Alexandria Troas, powerful fortifications, private
houses and shops claim our attention. Among these no monument
has excited more notice, either in ancient or modern times, among
antiquaries, than the aqueduct at ancient Sumos. Herodotus de-

scribed it with enthusiasm as one of the three greatest works of the

Greeks, and modern travellers have stood astonished at the persever-

ance and skill which with the pick alone pierced through the moun-

tain a tunnel one thousand metres long, and successfully brought

together the opposite ends. From Fabricius, one of the younger mem-
bers of the Institute, we now have a detailed account of the stupend-
ous work. The old site of Samos is poor in water, the only abundant

spring being in a valley separated from the ancient city by a moun-

tain ridge, on which its old fortifications may still be seen. It was,

according to the ancients, the energetic and powerful tyrant, Poly-

crates, who, seeing the importance of ?n unbroken water supply, de-

termined to conduct into his capital the water from the exhausdess

fountain-head beyond this mountain, and called the architect Eupa-
linos from Megara to carry out this undertaking. Modern times

have long been acquainted with this delicious source, three chapels
of St. John now marking the site. One of these is built, directly over

the ancient reservoir, and this roomy structure, triangular in form,
was nearly full of sweet, cold water when visited by Fabricius. Its

roof, now the floor of the chapel, he found supported by fifteen

square massive limestone pillars, arranged regularly within roomy
walls of masonry, the whole giving the impression of great solidity

and quaint antiquity. Doubtless, in older days, this work was well

concealed, access to it having been known only to those who had

charge of the aqueduct; for, as the reservoir lay far outside the city

fortifications, had it been promiuent or even exposed, the enemy
could have cut off the supply. The water was conducted from the

reservoir to the mouth of the tunnel by a channel partly cut in the

rock, and partly built out with admirable masonry of polygonal stone,

fitted together without cement; in the bottom ran large terra-cotta

pipes. Work on the tunnel was begun on both faces of the moun-

tain at once, and traces of the hacking-out with a pointed axe are

visible along its whole length, except where secreting lime has made
its deposit of centuries. This main tunnel, high enough for a man to

stand in with ease, and wide enough for two to pass, while removing
the debris they had cut out, has in its bottom another channel, where
the pipes were laid. The walls and ceiling of this tunnel are not ac-

curately finished, but there are frequent niches met with for the
workmen's oil lamps, and some of them still hold the humble terra-
cotta lamps left there so many ages ago. The tunnel in places is

now obstructed by great stalagmite columns, but, happily the very
spot where the workmen met in tunneling from opposite directions
is accessible, and shows that those coming from the south struck a
little too high, being obliged to deepen their end to make it exactly
level with the one from the north. Besides this slight miscalculation,
Eupalinos must have made one other. The deeper channel, already
referred to, cut in the bottom of the tunnel for the pipes, indicates
that he had to give the water a greater fall than was at first planned.
Connected with the depths of this tunnel are three solemn chambers
in which seats are cut. Were these apartments where nicrht ever
ruled the tyrant's prisons? Gladly we turn from them to the ruins
of a Christian shrine, also in the midst of this subterranean work. A
part of a trough, doubtless built to catch the water dripping from the

walls, indicates the reason for choosing such a site. That" this mys-
terious water was considered holy and wonder-working appears from
a similar trough still used to catch the sacred drops in a rock-shrine
near by, at the small cloister Panagia Spilani. The spot where the
water actually entered the city has, unfortunately, not as yet been
found, but according to an inscription now in Tigani (ancient Sa-

mos) there were in olden time in the stoa bordering the agora, two
clocks, which told month, day and hour, and were driven by water.
One of these clocks had the shape of a bronze dolphin, from the
mouth of which the water flowed, and it is most probable that here in

this agnra it was that the waters of the famous tunnel found their

goal. Although Samos's famous old water-works are much in ruin,
still their preservation is sufficient to induce the present Prince of
the island, Constantinos Adosidis, with an energy and courage wor-

thy of his great predecessor, Polycrates, to bring the abundant,
health-giving stream again through the old tunnel to his seaport Ti-

gani. For this purpose the cumbrous terra-cotta pipes of Polycrates's
days, fastened together with white cement, are being replaced with
iron pipes, and the work of clearing out the choked-up passages, and
removing the intruding stalagmites and other obstructions is being
energetically prosecuted.
While the plan of the late Roman baths has long been well known,

those of Caracalla and Diocletian being good samples in Koine, the
Greek bath of an earlier day has until within a short time been a

mystery. But the recent examination of certain ruins long known in

Assos, Alexandria Troas and Ephesos has at last proved that these
were baths and not centres of athletic sports, as formerly believed.
Neither plan nor finish in these Greek structures was as elaborate or
luxurious as in those built by the Romans. An exact account of the

oldest, and no doubt, most interesting of these Greek baths is promised
us by our own Archaeological Institute, which carefully investigated
the site during its excavations at Assos. As yet we only know, how-
ever, that here no great basin for plunging and swimming existed as
in Rome and Pompeii, but that the simple douche, or pouring on of
water and washing at bowls, made up the luxury of bathing with the
older Greeks. No extensive and elaborate apartments were found
in the Assos bath, the main room being a long narrow hall about five

metres wide and sixty-eight in length. Along its walls stood many
wash-basins, the standard of which have been found. At Alexan-
dria Troas the remains, carefully measured by Koldomr, are, how-
ever, somewhat more elaborate

;
but still the main feature of the

structure is the long narrow hall for washing, etc. These rooms are
indeed more numerous at Alexandria Troas, while still other apart-
ments, as yet unexplained, are attached to them. The entrance was

grand, being decorated with pillars ;
the interior walls were lined

with varied marbles
;
Lesbian rosso from Africa, cippoleno and ser-

pentine being now scattered on the ground. Iron and copper clamps
in the walls indicate the former mode of attachment; a substantial
mosaic pavement finished the floor, while glass mosaic lined the
arches spanning the halls. A square pillar, in which the pipes still

run, furnishes interesting evidence that through this the water was
pumped up into a reservoir from whence it was distributed. Niches for
wash-basins were found, and pipes and openings show, besides, that
once the refreshing douche played from along the walls, about a
man's height above the ground. Thus, very ancient vase paintings
where bathers stand under the cooling stream and scenes in many"a
Constantinople bath of to-day seem to find analogies in this bath ruin
of Alexandria Troas. Such, moreover, is the technique of the mar-
ble as well as the style of its cornices, that Koldemy considers the
bath to be "cotemporary with the exedra of Herodos Atticus in

Olympia.
All those interested in the puzzling growth of the topography of

Rome and the relation to the Servian of the equally old, if not older,
walls found recently, within a smaller limit on the Celian, Quirinal,
and Palatine, will read with attention Richter's account in the last
" Annali "

of the fortifications of Ardea. These seem to mirror a pro-
cess which may also have taken place at Rome, for as it grew, the
small colony on the Rock of Ardea extended its fortifications twice,
and as the city sank again the borders contracted to their original
extent. Besides such reports, concerning public and religious archi-

tecture, we have also disclosed the interior of a large patrician Greek
house at the Pirams. In Pompeii, in a provincial Roman dwelling,
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closets in the wall have been found, it may be clothes-presses or pan-
tries, thus giving some light as to the modes of house-furnishing in

antiquity, while the now uncovered shelves of an apothecary's shop,
with bottles, make clearer the arrangements of trade life.

In the department of sculpture the present publications bring
much fewer objects of interest, but among those of prime impor-
tance for the history of sculpture are several archaic pedimental

groups, found in Athens, doubtless over the decoration of very old

temples. The illustration in the "
Mittheilungen

" show us that here,
as in all very ancient Greek art, whether found on vases, bronzes or

stone, the story of Herakles's great labors occupied pre-eminently
the artists' fancy. In these remarkable archaic sculptures we have
Herakles fighting the dread Hydra, its cruel, snaky body and ven-

omous heads filling up one whole half of the pediment, and calling
to mind a similar repulsive rendering of the subject in one of the

metopes of the Zeus Temple at Olympia. In another pedimental
scene Heracles wrestles with the great sea-god Halios Geron, as in

the sculptures at Assos. The faithful charioteer lolaos stands by in

the hero's chariot, looking back at the dreadful contest, while the

horses sniff curiously at a crab, fabled in poetry to have assisted the

sea god, but put here to fill up the vacant space, and consequently
shoved off into the corner of the pediment. The material here, a

coarse conglomerate interspersed with sea-shells, is little suited to

carving, and there is consequently, besides the awkwardness natural

to infant art, a helpless struggle with the stone used, leaving the re-

lief exceedingly rough and uncouth. To help out, color is freely

used, but, contrary to all other archaic sculpture, and in harmony
with the spirit of the early vases, the figures are painted dark, to

stand out against a light background. Of the third archaic pedi-
ment only one fragment has been found, but this, like some very
archaic reliefs in the British Museum, represents satyrs and maenads,
and no doubt belonged to the pediment of some very old temple to

Dionysos, as this fragment was found in close proximity to the theatre

of that god. Within a few weeks past, as Dbrpfeld kindly informs

me, he has come upon an old temple of Dionysos near by this theatre,

a fact which strongly supports the above conjecture. In these three

pedimental groups, which, like the one of the Treasury of Migara at

Olympia, are all in relief, we have clearly some of the earliest

attempts made by the Greeks to adorn the pediments of their

temples. How far down the stream of history seem in contrast the

statues of exquisite Parian marble, carved fully in the round, with

which the 2Eginitans decorated their temple I and yet but a few

years ago we looked upon these strange, smiling figures from 2Egina
as representing the oldest pedimental groups of the Greeks.

Did space permit, much might be said of inscriptions found relat-

ing to the great Lysippos, of the light thrown upon Attic tombstones

of Phidias's time
;
we might go into the developments of Cypriote

art, and for Roman art tell of the wealth of new material found in

the cellars of the Villa Borghese; but for all this I must refer read-

ers to the interesting pages of the "Mittheilungen" and " Annali."

I cannot, however, pass in silence some remarkable discoveries in the

department of ancient topography. Familiar to us from childhood

has been the story of the quaint grotto in Crete where the infant

Zeus was born. Often fancy has heard the din of arms made by the

graceful corybants at the mouth of the grotto, to drown the cries of

the babe god within, that his voice might not reach the lowering
Kronos, eager to drown the child who should one day rob him of his

throne. We have heard of the faithful goat Amaltheia, also, who,

suckling the god in his infancy, gave him strength to become the

great Zeus, and herself was immortalized. Plato is one of the

earliest writers to refer to this spot, and as in one of his dialogues
he makes his three talkers wander from Knossos to the grotto on
Mount Ida, we feel that it must have been a beautiful pilgrimage

they took in the summer days. Theophrastos tells us that the grotto
was full of votive gifts, and Diodorus dwells upon the fields round

about, upon the bees that nourished the god here. And now this

very grotto on Mount Ida has at last been discovered by Fabricius.

On about the highest summit of the mountain is a great plateau,
dotted with springs and covered with rich pasturage. Trees are to

be seen only near the springs. Terrific storms tearing up and laying
low many of the fallen raonarchs, the fallen, seared trunks combine

with the wild, free landscape to stimulate the fancy of every one

privileged to wander here. Near one of these springs is a grotto,
where shepherds have long sought shelter for their flocks. Above it

rises a perpendicular wall of rock, forming, with the distant pastures,
the peaks and scattered trees, a scene of peculiar picturesqueness.
In front of this grotto the shepherds were led, for some reason, to

dig, and Fabricius found in their bands antiquities of so varied a

nature that it was evident that here had been a shrine' visited from

very remote ages down to the Roman time by worshippers bringing

gifts. By those of oldest days were brought, no doubt, the quaint

tripods and other sacred vessels, with geometrical decoration exactly
like those found in the most ancient parts of Olympia, in Dodona,
and in Delos, and thus proving their great antiquity. In the grotto,

where even in September the snow which had outlived the summer
heat was still lying, were found more than one hundred clay lamps of

Roman make, besides ashes and bones from sacrificial fires, all, no

doubt, from the secret service of the mysteries. Besides all these

there was a figure of a goat, perhaps Amaltheia, so honored as after-

ward to be deified. Outside the grotto, pedestals bearing traces of

the bronze feet of statues which had once decorated them, as well as

the broad surface of a rock smoothed-off for an open-air altar for
burned offerings, were found. Fabricius's happy supposition that
this is the Zeus Grotto of antiquity has since his visit been con-
firmed by an inscription recently found on a terra-cotta fragment
there.

For clearing up the ancient geography of Asia Minor, the English
scholar Ramsay has brought forward many valuable points, but, no
doubt, for the weightiest contribution concerning Isauria, Eastern
Pisidia, and other parts of Central Asia Minor, we must look to our
own countryman, Sterrett, wlio, with the untiring zeal and self-

sacrifice of a true traveller, has opened up hitherto unknown regions.
The much-disputed site of ancient Tavium, that key to the network
of great roads in antiquity traversing Asia Minor, has been finally
settled by this intrepid Virginian, and the sites of Lystra and Nea-
Isauria discovered, to say nothing of river-courses corrected; and
much more. Lystra is too intimately connected with the story of
Paul and Barnabas to be unfamiliar to readers of the Bible, but Nea-
Isauria has only most recently taken actual form. Scarcely had Dr.
Sterrett discovered the site, finally dispelling serious doubts always
entertained as to its very existence, when there was brought to light

by Dr. Hallor, in Paris, a Sallust manuscript in which many new and

startling facts about Nea-Isauria were found recorded; and thus the
work of these two devotees of science is found to be absolutely har-
monious and necessary one to the other. Frequently, Dr. Sterrett
tells me, as he copied an inscription, or appeared to be drawing a

map, he did not know whether he would be allowed to live through
hia work, the suspicious natives threatening his very life with their

guns. The maps of his explorations, upon which he has been en-

gaged this summer, are being made by Kiepert, a sufficient guarantee
of their excellence, and it must have well repaid Dr. Sterrett to hear

Kiepert's delighted exclamation,
" You have made the map of Asia

Minor," for the opinion of this eminent geographer is one of highest
value. The report of these explorations will appear in the publica-
tions of the American School of Archaeology.
Turning to the light thrown upon history by the new publications

of the Institute, we hardly know which subject to take up and
which to pass by, so rich is the fund. Athenian families are pictured
to us here as we have been accustomed to see delineated only Roman
patrician houses

;
the far-sighted policy of Solon in changing the

Athenian coinage is unfolded to us with such clearness that we
almost believe that Athens's trade with Italy demanded this revolu-

tion, and certainly Solon's desire to secure the prosperity of Athens
was attained, if we may judge from the signs of Athenian supremacy
in Italian commerce, a supremacy which by the fifth century B. c.

seems to have crowded dangerous rivals, and especially Corinth, out
of the field.

Washerwomen we are not wont to think of as making up any men-
tionable part in old Greek history; but otherwise teach the inscrip-
tions. There they appear as worthy members of society, doing a
share in making offerings to the gods, and this as early as the sixth

century B. c. A standard found under the Parthenon de"bris, and

conjectured by Kbhler to have held a utensil for besprinkling with

holy water, bears the few but telling words,
"
Smicythe, washer-

woman, dedicated a tenth." The fact that of all the trades besides

physicians, actors, only washermen and washerwomen are specially

designated in the inscriptions seems to indicate the importance to the

old Athenian State of even this humble class of carers for the pub-
lic weal.

What the "Mittheilungen" do for Athens, the "Annali" and
" Bulletino

"
do for the history of Rome. As we hear Hinzen tell of

the guards (frumentarii) posted around about Rome in the days of

the emperors, to prevent brigandage, we are reminded of the gay
horsemen that to-day patrol the Via Appia. But the numerous
clocks and church-bells of modern Rome must be very different from
the time-pieces of the olden time. At first the Romans, perhaps be-

cause so absorbed in war, paid little attention to the accurate divi-

sion of time. Even sun-dials were not known among them as late as

the time of the Punic war, the time of day being called out at regular
intervals by criers, reminding us of the noonday cry of the muezzin,
from the Moslem minarets. Their first sun dial the Romans got
from the conquered Greeks in Southern Italy, but seem to have been
no less ignorant of its use than they were incapable of appreciating
the beauties of Greek art. They put it up in the Forum, imagining
that it would serve its purpose quite as well in the changed latitude.

For a full century this olu time-teller had to do duty, only giving
place to a truer one when the Romans had been educated up to a
better knowledge by the people they had enslaved. In time sun-

dials were found to be such a convenience that they were set up in

public squares, baths, in houses and temples, multiplying so rapidly
that by the seventh century of the city she could call herself "

op-

pleta solariis." Varro describes one of the older sun-dials, known to

the Romans at Palestrina, as bearing on its face, not the usual in-

scription, Meridies, but the archaic Medidies, and it is of great inter-

est to know that, though as a matter of course much of this old dial,

with its inscription, no longer exists, Marucchi has succeeded in

showing on the micl-.lay side of the cathedral a large part still extant,

certainly far older than all other similar monuments and far simpler.
Far more might be said here as of vital interest to all friends of

antiquity, and, indeed, of humanity, about the descriptions of

Mycene-like graves in Thessaly, about a painted tomb in Tanagra,
about vases with strange archaic or with beautiful artistic scenes, and
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about vast necropoli pouring out their treasure, but space is limited,

and the reader must be pointed to the head sources themselves.

AN ARCHITECT'S HUNT AFTER A SMELL.

QME months ago I was requested by a client to take in band

and thoroughly overhaul, in accordance with more modern ideas,

the sanitary arrangements of a house he had just taken on a

Ion" lease, and forming one of a terrace in Regent's Park. What I

directed was well carried out by a builder accustomed to work of

that nature. It comprised the removal of the water-closet from a

central position in the house, the finding out and removal of a dis-

used brick-drain at the rear, and the thorough ventilation, inlet and

outlet, of the whole drainage system. These, and other operations

which I need not mention in full detail, occupied a couple of months,

and at their termination my client moved into his new home. He

had barely been there a week when he wrote to me, complaining

bitterly of a smell that had asserted itself in the house within a day

or two of his entering, and the source of which was undoubtedly in

the bath-room.

To make all clear to the reader, I may here briefly describe the

plan and arrangement of the house. It formed No. 99 of the afore-

said terrace, and its next-door neighbor, No. 100, was on the hall

and staircase side of it. The basement floor had a passage under

this hall, and a door going into the front area, underneath the steps

leading to the front door. The ground floor consisted of the hall, a

dining-room to the front, a library behind it, and a couple of rooms,

and a w. c. built on as a kind of annex at the rear of the house.

The first floor was given up to a large front and a smaller back

drawing-room. On the half-landing between this floor and that

above was the new w. c., substituted for the old and internal

one. (All the pipes supply, ventilation, and soil in connection

with this were external, as the w. c. itself was carried on canti-

levers on the outside of the main back-wall of the house). The

second floor contained two bedrooms front and back. The former

was in connection with a dressing-room, fitted in the previous

tenant's time with a bath, and one of its walls was that I have

referred to as the party-wall dividing us from the next house. This

was the room whence the nuisance, of which great complaint was

justly made, evidently arose.

The smell was compared by various independent investigators to

that of a newly-used w. c., but had withal a hot, close, sulphury ele-

ment in its composition. It was capricious as regards the times of

its occurrence, but was, as a general rule, at its maximum about mid-

day. The bath-room was in size about twelve feet long by eight

feet wide, with the bath itself at the door end of the room. Curi-

ously, we found the smell far more intense in that corner farthest

away from the bath, i. e. in the angle formed by the external wall

and the party-wall. I first satisfied myself by a careful examination

of all pipes in connection with the bath and of the lead safe tray

under it, that there was no possible reason for laying the blame on

any of these.

This point clearly proved beyond a doubt, I then proceeded to

attack the corner near the external wall and window. The archi-

trave and linings of the latter were removed, and immediately this

was done a strong puff of hot foetid smell was perceived. But no

cause presented itself. The floor a "pugged floor" had then

the boards removed in this particular part of the room, and the

wooden skirting of the party-wall was taken down. This last action

seemed again to release a "
pocket

"
of stored-up smell, and led to

our removing some of the plaster on the same wall. The brickwork

was, I found, rough work, as regards the nature of the bricks, and

the mortar joints were exceptionally bad discolored and of so soft

a bind that a chisel could be pushed up to its handle in most of

them. On trying close to this part of the wall we found beyond a

doubt that the smell entered the room here. It was the same thick

sulphury smell, and as my builder declared had about it a sug-

gestion of a dead and putrefying body. Acting on this suggestion,

we set to on a hunt for the corpse of a rat or mouse, sepultured, per-

haps, in some small recess in the wall, or between the joists of the

floor. But to no end, and we further were enabled to assure our-

selves that the smell "oozed out
"

of the joints of the brickwork.

The architect to the late tenant of the house was now invited to

appear on the scene, and to aid us with any information as to the

bath that had been added under his superintendence, or as to any
other cause to which the nuisance could be attributed. But neither

he, nor the builder who did the sanitary work under his directions

some few years ago, could aid us with any light. The conclusion we

(and another sanitary expert called in) came to, was that we were

smelling smoke from next door. But investigations there did not

confirm this. There was no fireplace immediately behind the centre

of evil. Though still puzzled, yet under much relief at finding no

possible reason for thinking that the bath and its pipes had anything
to do with it, we resolved to thoroughly calk out the smell, and be
content. This was done by clearing out the mortar-joints of the

party-wall in the bath-room, repointing in cement, rendering this

wall and the space behind the architrave and the window-linings in

cement, filling up the space between the ceiling of the room below
and the floor boards with pebble-concrete in cement, and filling in

behind the skirting. This was finished by December 10. On
December 23, my client writes me in despair,

" Our work is thrown

away; the smell in the bath-room and under the attic stairs adjoin-

ing is as bad as before we commenced operations."
On visiting the house when I received this disconcerting news, I

found the smell pervading the whole of it in a very strong and noi-

some form. The drawing-room (under the bath-room, as the reader
will remember) was now unusable. The dining-room had a bare

trace, but in the basement passage the foul odor was extremely
strong. This seemed to point to something being wrong, and acting
as the prime cause, either on the basement floor or in the drain sys-
tem. Our theory, then, was that, arising here, it was carried up to

its easiest outlet by means of a flue. We were under the impression
that in this party-wall we had only one flue namely, that from the

butler's pantry carried over the basement passage by a "
flying

flue." This we cut into, but found it free from any smell, and, on

putting a pan of boiling water mixed with oil of peppermint at its

base, we found no trace whatever of a peppermint smell in the

bath-room or other affected rooms. Thus this flue was guiltless, but

our researches in connection with it showed us the existence of

another, of which we had had no suspicion. It started from a

bricked-up fire-place in the hall, and we felt it our duty to submit it

to the same tests as the other one. But again with no result.

Unable, then, to track the smell to its origin by means of a con-

tinuous channel, we fell back on the theory of its production by a

defective drain. We accordingly laid bare and examined the earth-

enware drain-pipes in the basement. Beyond finding a regular old-

fashioned piece of drain-work in the shape of a rain-water pipe from
next door, running through the area party-wall, and discharging into

our system a proceeding we objected to and altered- there was

nothing whatever to take exception to when our drain was laid bare

to inspection. Yet there, six feet above the basement floor level, was
the smell in full force. We now, therefore, having acquitted our own

system, naturally accused that of our neighbor's at number 100.

They also happened to " have the plumbers in," which gave facilities

for making our inquiries. The state of their sanitary arrangements,
whatever it was, need not detain us. Amongst other things we found
the supply-pipe of their boiler leaked badly, and this was accountable

for the great dampness of the party-wall just above the point to

which we had tracked the smell. We were now getting
"
warm," as

children say. Unable to examine our neighbor's kitchen fireplace as

thoroughly as we wished from his side of the wall, we had to do so

as far as we could from our own. For, as measurements showed now
that it was situated just where "our smell

" was tracked to, we felt

it important to learn if it were responsible for this latter. And a

brick knocked out of the four-and-one-half-inch backing of the kitchen

fireplace of number 100 revealed to us that we were indeed near the

end of our search, and had found the starting-point and cause of the

nuisance that we had been hunting for so long. The mortar-joints
were full of larve and full-grown beetles. These, though many,
were not enough to cause so great an effect. But further hacking
away the wall proved that the flue, after being

"
gathered over the

opening, dipped down again and formed a pocket impossible, or nearly

so, to sweep and clean out. This was full of the bodies of dead,

putrefying, baking black beetles mixed with smouldering soot. And
this was the origin of "the smell" an ignominious discovery may
be, but still an experience that it is not, perhaps, useless to set on

record.

Little could be done, by the way, to effect its cure. Our neigh-
bor's experience as to his own drains had so wrought upon him that,

Pharaoh-like, "he hardened his heart," and objected to having "any
more men about the house." But, having found no reason to fear

tvphus from bad drainage, we were, at all events, much relieved in

mind
;
a cast-iron pipe now leads most of " our smell

"
direct from

its source to the open air, and it no longer finds its way, in full force,

up the next door flue, and thence by defective joints into my client's

house. C. Harrison Townsend in the Sanitary Record.

SCAFFOLDING IN A CHURCH EIGHTEEN YEARS. Phillip Igle & Co.,
of Reading, have just finished frescoing Gernant's clmrrh, near Lees

port. The building of the edifice was commenced nearly twenty years

ago, and eighteen years ago it was so far completed that tlie scaffolding
was put up on the inside for the plasterers. Then the congregation

worshipped in the basement of the church these eighteen years, the

scaffolding remaining up in the main audience room until the recent

frescoing was completed, when it was taken down, Allentown, Pa.,
Item.
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NORWAY PINE VS. SPRUCE.

NEWARK, N. J.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, A question has arisen as regards the relative strength
between Norway and spruce timber when used for beams. If in

your power to give us any information on this subject we shall be

very much obliged. The Norway in question comes from the north-

ern part of Michigan, and is used largely for building purposes in the

West. The spruce with which we wish to compare this comes from
Maine. The Norway is well seasoned, and was cut nearly two years

ago, while the spruce is of this year's production. Messrs. Stahlen

& Steiger, architects of this city, suggested that you might be able to

give us the needed information. The size of timber in question is

2" x 12" x 16'. Yours respectfully, J. S. H. CLAKK & Co.

[ACCORDING to the tables given in Rivington's "Notes on Building Con-
struction," the wood of the American red pine (Pimis verbra or resinosa),
which is known locally in this country as Norway pine, has only about two-

thirds the transverse strength of spruce. EDS. AMERICAN ARCHITECT.!

INVESTING IN WINZES. It is safe to say that three-fourths of those

who deal in mining stocks through the medium of the boards never

saw a mine, anil that less than one-half have any knowledge of how a

mine is worked. That people should make serious mistakes in their

speculations through ignorance of these matters is not to be wondered
at. Perhaps the greatest blunder on record was made by a gentleman
of decided Teutonic origin, who visited my office one day and asked,

point-blank :

" Haf dey schtruck dot vinze ?
" " What winze do you

refer to," said I. "Dot vinze in the Oonion Consolidated mine," was

the ready response.
" There's no winze in the Union Consolidated mine

that they are likely to strike at present,"! answered, and then, thinking
the man might be a little confused in his mining knowledge, I asked :

" What do you mean by a winze ? What do you suppose a winze is?
"

"A vinze," he shouted, with a knowing smile, "oh, a vinze is a body of

ore." "No it isn't," said I, and, taking a pencil, I drew him a little

sketch of a winze, and explained to him that it was a small shaft sunk
from one level to another, generally for the purpose of ventilation.
"

Is dot a vinze "?

" he fairly yc'lled, in the most astonished manner
;

"
den, by gracious, I lose me tousands und tousands of dollars on dose

vinzes. Every dime I see dey have started a vinze, or schtruck a vinze,

I buy der schtocks, and every dime dey go down right avay. It always
was a wonder to me why de Comstocks didn't pay more dividends and

levy fewer assessments ven dere vas so many hundred vinzes in der

mines." He walked out, leaving the door open, and I could hear him

repeat at every third step as he went down the stairs :

"
Oh, dose vinzes !

Oh, dose vinzes !

" San Francisco Argonaut.

THE BELLS OF ST. MICHAEL'S, CHARLESTON, S. C. "The Church
of St. Michael's," said Comptroller Trenholm to a Post reporter yester-

day,
" was looked upon with veneration by the inhabitants of South

Carolina as a memento of old colonial days. It was built at the com-
mencement of the eighteenth century after the designs of a London
architect, a pupil of Sir Christopher Wren of St. Paul's Cathedral

fame. Sir Christopher himself suggested many of the features, and
the design bears a general resemblance to that of St. Martin-in-the-

Fields, facing Trafalgar Square, in London. The spire was noted as

being one of the finest specimens of architecture in America. The
bells of St. Michael's have a curious history. They were originally
manufactured in England, and were a gift to the colony. When the

British, during the Revolutionary War, captured the city they took the

bells, and on their evacuation they packed them up and sent them to

England. After the treaty of peace had been consummated, negotia-
tions were opened in London for the return of the bells by the first

American Minister to Great Britain. He succeeded, and the bells were
sent to Charleston, and upon their arrival were received with triumph-
ant ovations, and escorted by a large procession to the church, in the

belfry of whicli they were replaced. During the late Civil War the
citizens of Charleston were desirous of protecting the bells from dan-

ger, and, as the steeple of St. Michael's was made the target for the
cannon of the besiegers, the bells were taken down and sent to Colum-
bia tor safe keeping. When Sheridan's army took Columbia the shed
in the yard of the State House, in which the bells had been placed, and
which also contained the marble friezes |and other sculptures intended
for the decoration of the Capitol, were broken in and the sculptures
and bells were smashed into fragments, and the sheds were then set on
fire. At the conclusion of the war the pieces of the bells were care-

fully gathered together, boxed, and shipped to the commercial house of

Frazier, Trenholm & Co., of Liverpool, together with extracts from the
records of St. Michael's, showing where the bells were cast, and the

proportions of the metals forming their component parts. Upon inquiry
it was found that there was still in existence in England the firm of

bell-founders, unchanged in name, and consisting of the descendants of

the proprietors at the time the bells were made. The records of this

firm contained descriptions of the bells, and the proportions there given
were found to correspond with those furnished from Charleston. The
bells^were made anew, therefore, of the same metal, and for the fifth

time they were carried across the Atlantic, and arrived safely at

Charleston. Their return was made the occasion of great rejoicing in

the city." Washington Post.

EVEUY week develops some additional indications that the country is

about to pass through another era of unusual activity, and possibly, of

higher prices. The leaders in trade, industry, transportation and finances,
are, as yet, not apprehensive of an undue stimulus to production, such as
would precipitate artificial prices, and thus jeopardize the broad prosper-
ity visible on all aides. At the same time we are in some danger. If we
are the danger will be short-lived. Four years ago it produced disastrous
results. Fourteen years ago it was followed by a five or six years' panic.
It is not, therefore, surprising that the commercial and manufacturing
world is afraid of any sudden or unprepared-for expansion of demand. The
productive capacity of the country is equal to all probable or possible
requirements. Special causes have contributed to the present exceptional
activity. One was last spring's strikes. The monetary interests, in the
particular shape they have taken during the past twelve months, have had
something to do with it. The production of raw material has not kept pace
with the expansion of demand. Stepping for a moment into an outside
field, in order to illustrate, we find a general shortage in the Australian and
Montevidean wool supply. Prices have consequently advanced in Austrail-

ian, European and American markets. Before the Western world was
apprised of the danger our American markets were filled with European
cloth, and in consequence, our American manufacturers have been obliged,
during the fall trade, to sell the products of their looms at low price, in

competition with imported goods. The entire world is getting ready for an
advance on spring goods, due to high-priced wool, and higher-priced labor,
supplemented by an extraordinary demand, the foundation for which has
been laid during the past few months. Even cotton is sympathizing. Tex-
tile products generally will, in all probability, command higher prices next
spring and summer. Hides, leather, boots and shoes, are also threatened
with improving prices. Then, again, the possibility of a fresh strike agita-
tion is to be kept in sight. But the probabilities in that direction will be
more clearly discerned upon the adjournment of the Knights of Labor
Convention which meets at Richmond next week. Should a fresh agitation
be precipitated upon the country, it will produce very undesirable results
in many directions. It is not often that wide-spread labor agitations are
followed by beneficial results, but this year's agitations are somewhat of an
exception the reasons for which have been heretofore given. The imme-
diate effect of such au agitation, or even its announcement, would be to
arrest hundreds of projected building, railway, and manufacturing opera-
tions. It is probable, that labor is intelligent enough to not jeopardize the
expanding prosperity by any such action. The building-trades have been
accorded their nine-hour demand and their higher pay, and as they, as a
body, mostly stand in a separate organization, outside of the Knights of
Labor, they will probably decide this matter for themselves. The Knights,
however, are a conservative body at least, have that reputation and,
in the last agitation, took no hand whatever, leaving it to the isolated
trades-unions, to which the members of the building-trades generally
belong. The same upward tendency is observable in several other branches
of industry. In iron and steel making prices have advanced about $2 per
ton in muck-bars, bar-iron, tank, plate, shell, and in one or two shapes of
bridge-iron. Cast and wrought pipe have reached their highest probable
limits. Steel rails cannot advance much higher because of threatening
importations. Old rails have gone up as high as $22 per ton at tide-water,
and there they stand. Steel rail-blooms have advanced to $526, at which
figure they are .$1 per ton beyond the reach of buyers. Crude iron, includ-
ing foundry, forge, and Bessemer, is about advancing 25 to 50 cents per
ton, even under an enormous production, amounting to over 120,000 tons
per week. The same tendency is observable in other industries. The price
of anthracite coal has been advanced 15 cents per ton, October 1, and a
further advance will take place in November, and probably in December.
While, as yet, there has been no advance in lumber, firmer prices are being
realized for hardwoods, especially walnut, the best grades of which are
being largely exported. Under these influences it is not at all surprising to
find a general anticipation of a higher range of prices all along the line of
industry. It is possible that this advance can take place without producing
any very harmful results. The conservatism and experience and foresight
of the managers of our industries can avert evil, if the lessons of experi-
ence are not well learned, it is possible for us to rush into the quagmire
which arrested our progress for so many years. But there is no use in bor-
rowing trouble. There is not an industry that can be named but which is

prosperous. Labor is getting the biggest slice, but capital, under the strong
competition for opportunity, is content with the moderate share it is receiv-

ing. The ultimate outcome will be, that building activity will be greatly
stimulated. The higher wages and general employment help to create a
desire for homes, and this desire is the foundation of our great house-
building activity. Some of the most careful thinking men in the country
have quite recently reiterated previously-expressed opinions that the year
1887 will be a repetition of 1886, with this advantage: that margins will be
wider, and that capital will be more fully employed; and that production
will reach its maximum limits. The same opinion is entertained by some
of the best building and money-lending authorities in the West. As long
as capitalists are willing to shower their money into new enterprises, so

long may we rest content; but frequently, money-lenders are blind to their
own interests, and throw millions upon millions, where it is soon lost or
absorbed. Such has been the case several times in our railroad-building
experience. Yet the greed of the thousands who desired to become sud-
denly rich laid the basis of our great railway system. Had railroads only
been built as fast as there were assurances of immediate and sufficient

returns, there would not be more than half the railway mileage there is

to-day. The hungry investors everywhere tossed their savings into the
arena, and our railway system grew up in the ownership of the shrewd
manipulators of values. The result of this has been to create a wholesome
fear of railway speculation, and to crowd money in other directions. The
supply of money will soon be much greater than it now is, and this supply
will be one of those coming factors which will help to settle the labor ques-
tion, in a way which neither employers nor employed are at present antici-

pating. In whatever department of industrial activity we look we discover
healthy signs. There are very few indications that production will exceed
reasonable limits. Small industries are springing up, and the wage-workers
are, with few exceptions, well employed at wages which guarantee a heavy
demand.
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NOT
long ago the Boston Master-Builders' Association, in the

hope of providing for the coming season against such a

strike as that which nearly ruined them and their work-

men last summer, held a meeting, to which all the principal ar-

chitects of the city were invited, together with owners of real-

estate, to consider methods of resisting the tyranny which the

unions exercise over them and their men. As a result of this

meeting, the Association adopted and published certain rules,

which we print in full in another place, and commend to the

attention of architects and builders everywhere. The first of

the new rules, which directs that for the season of 1887 all work-

men in the building trades shall be paid by the hour, at a price

to be agreed on with each workman individually, and shall be

at liberty to work nine hours a day, or longer, with extra pay-
ment for extra work, is professedly intended to test the ques-
tion whether ten hours' work is more than the average man,
not overawed by the unions, is really willing to do in a day, if

he can get paid for it. If the liberty given to the men of

choosing whether they will work ten hours or nine results in

showing that the greater part of them really prefer to work

the shorter time, and give up the money that they could earn

by another hour's exertion, in order that they may have more

time to improve their minds, the contractors promise to be sat-

isfied with the day of nine hours, and even to consider the

question of reducing it still further, if that should be thought
desirable. If the contractors are permitted by the unions to

carry out this plan peaceably, which does not appear to us

very likely, it is quite improbable that there will be any occa-

sion to try the effect upon the minds of the workingmen of

shortening the day to eight hours. We need hardly say that

if free from the constraint of the union rules, we doubt if any

workingman of ordinary ambition or intelligence, whatever

may be his ardor for that culture which, according to the labor-

reformers, he longs so passionately to possess, would dream of

giving up a quarter of the income which he might earn, for the

sake of having, after deducting the time necessary for eating

and sleeping, seven or eight hours a day of elegant leisure.

That the other argument of the labor reformers in favor of

short working hours, that by diminishing the amount of work

done in a given time they increase the demand for men, and

enable those to get. employment who would otherwise find

none, would have taif weight with persons as clear-headed as

the better class of New England mechanics, if they were not

under undue influence, is still less probable than that they

would feel an overpowering need of spending eight hours a

day in studying the Divina Commedia, or the Transformation

of Coordinates. No amount of sentimentalism can disguise the

fact that an attempt by the unions to reduce the working day
to eight hours for the sake of increasing the number of men to

be employed is simply organized robbery of the men who are

willing to work ten hours a day, and are skilful and sober

enough to find employment, for the benefit of the idlers whom
no master would be willing to hire if he could get his work all

done by better men. It may be that the drunken, the vicious and
the dishonest workmen need charity, and their families, at least,
are likely to have some claims upon the humanity of their fellows,
but no one has ever yet reproached American mechanics with

being indifferent or niggardly toward those who require their

help, and they can, undoubtedly, be trusted to bestow their

kindness upon the proper recipients, without having the unions
intervene to deprive them forcibly of a part of their income, to

give it to those who probably deserve it least ; but it is very

unlikely that the leaders of the labor organizations in Boston
will abandon willingly the claim which serves most effectually
to attach to them their most servile and unscrupulous follow-

ers, and a struggle over the matter is probably inevitable,

either between the masters and the unions, or between the ty-
rants of the unions and their more independent subjects.

117HE Master-Builders' Association promises to protect men

\j who wish to work, in case a strike should be ordered in

their trade, and to give them employment so long as there

is anything for them to do, and promises also to discharge at

once those who attempt to frighten their fellow workmen into

joining trade societies, and to prosecute conspiracies to the ex-

tent of the law. We trust that this promise will be carried

out to the letter. Powerful as are the labor unions, there is

no doubt that thousands of their best members are held in them

simply by the fear, which is only too well founded, that by
leaving them, or showing any insubordination, they would not

only cut themselves off from employment, but would expose
themselves and their families to bodily injury. If the masters

really wish to make their men independent, and to guard them-
selves and their business in future against the arrogant inter-

ference of walking delegates, they must make up their minds
to exert themselves. The promise of protection against the

vengeance of a labor union is one thing, but the reality is

something much more difficult, and if protection is to be under-

taken at all, it must be thorough. We hope that there may
be no occasion, during the year of experiment, for the Boston

builders to assume the defence of non-union men, but if they
wish to see, under their protection, the defections from the

unions increase, and the ranks of independent workmen rein-

forced, they must watch over every hair of the head of the

first bold men who dare to defy the trade organizations. They
may be certain that the wives, at least, of most of the men
never forget the terrible history of the great strikes ; that they

picture to themselves constantly the brutal and cowardly as-

saults, the wounds, and the violent deaths, which have followed

revolt against the unions, and the sight of one bruised and

bleeding "scab "
will do more in a day to strengthen the labor

organizations than all the promises of the masters can undo in

a year, and nothing but the anticipation of speedy and easy
success will tempt the prudent men to try to break the bonds
which now hold them so firmly.

TTTHAT the master-builders, if they will really try to encour-

"^ age and defend liberty of individual action among their

men, will have the sympathy and encouragement of the

community, is evident, as well from what has already occurred

as from the voluntary expressions of the persons invited to the

Boston meeting who assured them, as we are told, that the in-

sertion, of a clause in all building contracts, relieving the con-

tractor of all claims for forfeiture or demurrage on account of

delays through strikes,
" would be cheerfully granted." We

believe that this is true, and that most people would willingly
submit to the inconvenience of binding themselves, according to

the form now common in England, not to demand damages for

delay,
" in case of combination of workmen, or strikes, or lock-

out affecting any of the building trades," for the sake of help-

ing in a struggle against tyranny; but if the public is to put in

the hands of the builders this powerful weapon, which enable *

them to defy all attempts of the unions to dictate terms to
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them, it will expect them, in return, to act promptly in endeav-

oring to avert or settle as speedily as possible all labor quarrels.

IffHE fixing of the day for the dedication of the great

JL statue of Liberty ends the long period of uncertainty and

anxiety which has elapsed since the first announcement of

the gift from the people of France to the people of the United

States. On the twenty-eighth of October, if nothing should

prevent, the figure will be unveiled in the presence of repre-
sentatives of both countries. Just what the ceremonies of un-

veiling will consist of no one seems to know, but we may
assume that there will be speeches in English and French, both,

probably very good of their kind, the French being quite equal
to the Americans in the art of saying agreeable things at great

length about nothing in particular. In this case, indeed, there

will be more to say than usual. Perhaps the history of the

battle of Yorktown and the services of M. de Lafayette is

sufficiently well known in New York to need no very elaborate

repetition, but there is a great deal in the present relation of

France and the United States, and still more in the generous

appreciation of nearly everything American which it is now
fashionable to show in France, which all Americans would be

pleased and proud to hear of, and we are sure that if some

American who is familiar with the subject would take the trou-

ble to describe to his fellow-countrymen the great works of

peace which the French have accomplished since M. Bartholdi

made his first model of the great statue, the remodelling of the

school-system, the reconcilement of employers and employed,
the improvement of agriculture and manufactures, and the

restoration of the public finances, he would elicit, in return, an

expression of admiration and respect, which would please the

representatives of France as much as their appreciation of our

good qualities gratifies us. Such opportunities for the increase

of international courtesy and regard as the dedication ceremo-

nies will offer are rare, and we trust that the occasion will be

made the most of. On this side of the wide Atlantic we are

too much disposed to forget that the whole world looks to the

three great free nations, France, England, and the United

States of America, to show what can be done by people acting
for and governing themselves. We have been so long accus-

tomed to laugh at the doleful predictions which have, for a

century, been made about our own future that we care little

for the troubles which beset the path of our two rivals, and

even, perhaps, enjoy the anxiety which they occasion among
those who have to deal with them ; yet their difficulties, sooner

or later, become ours also, and we can do nothing more effect-

ual for our own advance in the long road which leads to uni-

versal liberty and happiness than to cultivate close relations

with the two nations which, of all the great ones, care most

and do most for the same objects as those which we ourselves

hold dearest.

WE are sorry to say that the statistics in regard to the con-

sumption of alcoholic liquors, which are put forth, no

doubt, with the best intentions in temperance oratory,

occasionally bear the mark of having been at least insufficiently

criticised, if not invented on the spot, and it is something of a

satisfaction to find, as we frequently do in French journals, fig-

ures given without any attempt to produce an effect, moral or

otherwise, upon the reader. According to some of these, the

greatest consumers of strong liquors in the world are the

Danes, who drink, on an average, nearly twelve quarts of abso-

lute alcohol per head every year. Next to them come the in-

habitants of North Germany, who annually imbibe nearly nine

and one-half quarts apiece ; and the Russians follow, with

something more than seven and one-half quarts. Austria and

Baden are a little more temperate than Russia ; and Belgium is

considerably more so than these ; while the Dutch, who have

the reputation of being inordinately fond of "
wijnen en sterke

dranken," really consume, on an average, no more than the

French, and little more than half as much as the North Ger-

mans. The Swedes are somewhat less bibulous than the Dutch,
and the Norwegians are more temperate still, while the people
of Bavaria and Wurtemburg, the chosen country of beer, con-

sume less than four quarts of alcohol per annum ; their

brethren of North Germany thus surpassing them in thirst for

stimulants nearly in the proportion of three to one. Notwith-

standing the opinion of Cardinal Newman, that intemperance
is the national vice of England, the English absorb annually

only three quarts of alcohol per head, which is about one-

fourth the Danish allowance, and less than one-third that of

North Germany. The United States is nine per cent more

temperate than England, and Italy is the most given to cold

water of all civilized nations, the yearly consumption of alco-

hol being but one quart per head.

TTTHE New York Arcade Railroad, according to the Mail and

\j Express, is
"
beginning to show its teeth," not, it would

seem, without some reason. For an indefinite period a

certain number of owners of property on Broadway have been

opposing the railroad in the courts, averring that the annual
loss of rentals, if the road is built, will be six and one-half

million dollars, the loss to the city in taxes one million dollars,

while the value of the property "totally lost and destroyed"
during the progress of the work will be thirty-seven million

dollars. Just how these estimates are made up has never been

quite clear, and the promoters of the road, probably finding, as

most people do, that an imaginary enemy is harder to fight with
than a real one, have just filed a petition to have the com-

plaint of their opponents amended by striking out some of the

vague assertions, such, for instance, as the allegation that

"business will be destroyed on the line of the railroad," and

by giving definite particulars as to the vaults which will be in-

terfered with by the tunnel, the kind and degree of damage, if

any, which will be occasioned to particular parties, and the

nature of the "
many other losses, inconveniences and dam-

ages
" which are expected to fall upon various persons whose

names are not given. The counsel for the opponents of the

railway, according to the account, are " confident of defeating
the motion," which they regard as a move " to free the bill for

its incorporation of all incumbrances," and if they succeed in

doing so, as there is no limit to the manufacture of statistics of

the kind they presented, the construction of the road may be

put off until the next century. On its face, the demand of the

Arcade Company does not, to the impartial observer, appear
unreasonable. The fact is that the account presented by the

Broadway property-owners of the host of damages and dangers
which would attend the building of the railway has always
borne a considerable resemblance to the panic-stricken tale of

the boy celebrated in history, who rushed into the house and
told his papa that he had just seen a thousand cats on the front

piazza. We all remember that when his parent asked for a

bill of particulars of the animals, it turned out that the family
kitten and another one were all that could be positively distin-

guished, and if the Arcade managers can succeed by similar

questioning in reducing in the same proportion the thirty-
seven million dollars of damages which they are accused of

desiring to bring upon the property-owners, the public will not

be sorry, in the interest of truth, to see the process applied.

'JTCCORDING to the Revue Industrielk, the American in-

rj[ vention of paper wheels for railway cars seems likely to
' be eclipsed by the Russian invention of paper rails, which
have been put into actual use, and have been found to be as

durable as those of steel, at one-third the cost. Not only in

expense of manufacture, but in cost of transportation and lay-

ing, the paper rails are far more economical than metal ones,

and, as they can be made longer, and laid with fewer joints,

they subject the cars and locomotives which run over them to

less wear. It would seem that a rail of such a material must
be inevitably crushed by the weight of an engine, or torn to

pieces by the rolling of a train over it, but it is found by ex-

periment that the tensile strength of a bar made of slips of

paper simply glued together, without compressing, is about
four-fifths of that of an iron bar of the same size, and there is

less difference than one would suppose between the resistance

of paper to crushing and that of iron. It is found, however,
that there is much more adhesion between paper rails and en-

gine wheels than when both are made of metal, so that it is not

necessary to load the engine to prevent the driving wheels
from slipping, and the wear which comes upon the rails is only
that of the rolling of the wheels, which is comparatively slight.
Whether the compressed paper would resist deterioration from
other causes remains to be seen. In the paper wheels the fib-

rous portion is pretty well protected from the influence of the

weather, but rails could not be protected, and the reduction of

a portion of a track, by a local inundation, to its original pulp,
would be a serious matter for the passengers in the next train

that attempted to pass over it.
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ANCIENT AND MODERN LIGHT-HOUSES.* IV.

(LEVWC 0/ A.P-T/

S soon as the light-

house was d e-

stroyed, the pro-

prietors set themselves

to work to find some

one to rebuild it ;
for-

tunately their choice

fell on John Sraeaton,

formerly a philosophi-
cal instrument maker,
but later a mechanical

engineer, and Fellow

of the Royal Society,

and it is to him we owe
the famous Eddystone

Light-House. He went

to work methodically,

and examined with
great care the work of

his predecessors, re-

jecting the weak and

retaining the strong

points ;
he then argued

the matter out logical-

ly. In the first place
he concluded that the

weight should be as great as possible, and the mass as small, and that

thestructure must be safe from fire
;
these conditions he filled by

choosing stone as the material from which to build it, and by so

shaping" the tower as to give it a broad base and slender waist as

he called it he states that this form was suggested to him from

contemplating the trunk of an oak, which had withstood a storm

which had prostrated its fellows. He at once saw that the tower

would not be secure if built of squared stons, like au ordinary wall,

but that the stones must be bonded together so as to form one solid

mass; this was in principle, the same as Rudyerd adopted, but as the

material used was different, the result had to be accomplished by dif-

ferent means.

A natural solution was to anchor the stones with iron bolts, but

this idea was discarded as involving too great time and expense, and

instead the original idea was invented of dovetailing the stones to

the rock and to each other; in this way the lower courses would be

riveted to the rock, and each of the upper ones be equivalent to one

solid stone. ,

In addition, it was considered necessary to fasten the stones

each course more securely to each other so as to prevent all lateral

motion among them, and also to fasten each course to the one below

it. The first was accomplished by oak wedges; each stone had two

grooves, cut from the top to the bottom of the course ;
these grooves

were one inch wide and three broad ;
when the stone was accurately

placed on its mortar-bed, and beaten down with a wooden maul, two

wedges were placed in the groove, one point, the other head down
;

they"were then driven home rather gently at first with a rammer ;

these wedges were three inches wide, one inch thick at the head, and

three-eighths inch at the point. As the pressure of these wedges was

lateral they solidified the course.

Each course was fastened to the one beneath with oak tree-nails,

two one-and-one-fourth-inch holes were bored in the outer end of each

stone at the yard ;
when they were placed and wedged, a hole one-

and-one-eighth inch in diameter was bored in the stone beneath, and

the tree-nail driven in, to insure its jamming tight in the lower hole,

the lower end of the tree-nail was split and a wedge inserted, so

that when it reached the bottom the wedge would expand it, and ef-

fectually tighten it, the top was then cut off flush with the top of the

course, and" two wedges at right angles to each other driven into

it. All the outside joints were then carefully pointed, and the other

joints filled with grout.
I have thus far described the general plan m considerable detail,

but it would be tedious to recount all the devices used in bringing

this structure to completion ; for other information the reader is re-

ferred to the accompanying drawings. Every pains was taken that

ingenuity could devise to make this tower so strong that the utmost

po^wer of the fiercest storm would have no effect upon it.

The light was first shown from the tower on the night of October

16, 1759T On August 5, 1756, the cutting of the rocks to receive

the foundation was begun ;
from the time Rudyerd's light was de-

stroyed by fire till the completion of Smeaton's tower was three years,

ten months and sixteen days, the actual working time on the rock

itself being one hundred and eleven days and ten hours. Notwith-

standing the danger, difficulty and novelty of the undertaking it was

completed without the loss of a single life, and scarcely with a serious

accident. This was doubtless in a great measure due to the fact that

Mr. Smeaton, the designer and builder superintended every part of

the work himself, both on shore and at the rock, so that the work-

men were never without his intelligent assistance.

When the gilt wall surmounting the lantern was brought from

shore he fastened it in its position with his own hands, standing on

a scaffolding consisting of four boards nailed together in tl

of a square, and slipped over the top of the lantern, a workman stand-

ing on the opposite side of this precarious platform to balance Mr.

Smeaton's weight.
I have been thus particular in the description of this tower, as it is

the type of most all that have succeeded it on rocky sites similarly

exposed ;
it was a magnificent conception, and so far as its inherent

strength was concerned it might be standing until the present day.

The following inscriptions were engraved upon it. On the first

stone of the foundation, 1757, over the entrance, 1758. Round the

upper store-room upon the course immediately under the ceiling,

EXCEPT THE LORD BUILD THE HOUSE THEY LABOR IN VAIN THAT

BUILD IT. Psalm cxxvii.

' Continued from page 144, No. 561,

Over the south window, 1 759 ;
on the outward faces of the basement

of the lantern,

$ . NE. (door) . SE . S. SW . W . NW.

Upon the last stone set, being that over the door of the lantern on

the east side,
24th AUG. 1759.

LAUS DEO.

In 1877, Sir James Douglass, member of the Institution of Civil

Engineers, explained to the Institution the necessity for substituting

a new light-house for Smeaton's famous structure.

There" were two reasons the first was that though the existing

structure was " in a fair state of efficiency, yet unfortunately the

portion of the gneiss rock on which it is founded had been seriously

shaken by the incessant heavy strokes on the tower, and the rock

was considerably undermined at its base."

The second reason was that in stormy weather the waves rise con-

siderably above the summit of the lantern, thus frequently eclipsing

the li"ht and altering its distinctive character.

The latter defect was of but little importance for a long time after

the erection of this light-house, but of late years when the coast

lights were so much multiplied, and in addition all vessels carried sig-

nal liohts, which formerly were not required, it now became a matter

of absolute necessity that every coast light should have a reliable

distinctive character.

In 1877, the Trinity House (the Light-House Board of England)

determined on the erection of a new light-house and directed their

Engineer-in-chief to submit a design and estimate of cost including

theremoval of the upper part of Smeaton's tower, that portion above

the solid work ;
this demolition being necessary for the security of the

lower part.
The site selected for the new tower was on the reef b. h. E. from

Smeaton's light-house, about one hundred and twenty feet distant.

There was no probability of the rock being undermined here, as

there was no surrounding point of attack at a lower level ; the main

drawback was that the lower courses had to be laid below the lowest

The estimate was $390,000, but as the lowest bid from firms expe-

rienced in sea-work was considerably above this sum, it was deter-

mined that the Engineer-in-chief should do the work without a con-

tractor.

By reference to the plate it will be seen that the general outline of

the tower above the foundation was a curve, but that the face of the

foundation was vertical ;
this change was made because it was found

that the tendency of the curvilinear outline was to elevate the centre

of force of each wave-stroke on the structure.

Therefore a cylindrical base was adopted and was carried two and

one-half feet higher than the highest tides
;
the difference in height to

which heavy seas rise on the two structures is very marked this

cylindrical base has the further advantage of affording a convenient

landing platform.
The stones of the various courses are so cut as to interlock into

each other, and were also fastened together with bronze bolts
;
the

shapes of the stones differ from Smeaton's, but the principle is the

same.
The first landing was made on the 17th July, 1878, when the site

was examined and staked off for the workmen.

The first work done was to build a central core of rough granite

laid in Portland cement; this core or platform was raised ten feet

above low tide, and was of the greatest use.

For a radius of ten feet eight inches from the centre of the core

the rock was cut in benches and cleaned, to prepare it to receive

the foundation : around this and six inches from where the founda-

tion would come a strong coffer-dam was built of bricks and Roman

cement, the rocks were carefully cleared of all sea-weed with picks,

and where they projected above the surface of the water strong sul-

phuric acid was used every available moment by day and night

was utilized in building this dam it was seven feet thick at the base

and its maximum height was also seven feet
;
three radiating walls

were formed in the dam, (1) for strengthening the dam, (2) for reduc-

in<* to a minimum the quantity
of water to be ejected at each tide

before commencing work, and (3) for affording, as they frequently did,

a lee dam for carrying on the work, when otherwise it would have

been impossible to keep the whole area free from water.

While those portions of the dam which were two feet below low

water were building, heavy bags of concrete were first deposited

alone the outside of the dam occasionally a few courses of brick

werecarried away, but the dam never suffered any serious injury,
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In connection with the work the twin screw-tender Hercules, one
of the two steam vessels employed in the construction of the Great
and Little Basses Rock Light-Houses at Ceylon, was used here; she

was fully equipped with all necessary machinery and was moored
about thirty fathoms from the rock.

The water was removed from the dam by two three-inch rubber

hose, canvas covered and internally wired
; they extended from the

tender to the rock and the pumps of the tender, together with buck-
ets used by the men, could empty one section of the dam in fifteen

minutes.

No blasting was allowed for fear of damaging the rock, so all the

superfluous rock was removed by drills, jumpers, cleaving tools and

picks ; this entailed considerable labor as each /ace-stone was sunk
one foot below the surrounding rock.

A hollow wrought-iron mast twenty-five feet long and sixteen

inches in diameter was firmly fastened in the centre of the work
;
two

jibs were attached to the mast, one for landing the stone from the

tender, the other for setting the stone
;
the drawing shows how these

operations were performed.
This is probably the first application of floating steam machinery

to the actual erection of a structure at sea.

By June, 1879, the work was sufficiently advanced to lay the stones

in the foundation courses and everything was ready for H. R. H., the

Duke of Edinburgh, Master, accompanied by H. R. H., the Prince of

Wales, Elder brother of the Trinity House, Hon. M. M. Inst. C. E.,
to lay the foundation stone on the twelfth of the month.
The weather proved so boisterous that the attempt had to be de-

layed until the nineteenth of August, when the sea being fairly
smooth the Royal party landed.

Prior to their arrival the dam had been pumped out and the stone,

weighing three and one-fourth tons landed.

A bottle containing a parchment-scroll with full details of the work

having been placed in a cavity under the bed of the stone, and the

cement bed properly prepared, the stone was lowered and adjusted
in position by the Master of the Trinity House, assisted by the Prince

of Wales. The stone was then declared " well and truly laid
"

by
his Royal Highness the Master.

Fair progress on the work continued during the working season

of 1879-81, so that on the first of June, 1881, the Duke of Edin-

burgh landed on the rock and placed the last stone of the tower.

The interior fittings were carried to rapid completion, and early in

the following year a temporary light was shown. In the meantime
the new optical apparatus was installed, and on the eighteenth of May
the Duke of Edinburgh completed the work by lighting the lamps and

formally opening the light-house.
It takes a good deal of formality to get a light-house fairly under-

way in England.
The structure was completed within four years from the time it

was commenced, and one year under the time estimated.

To give an idea of the force of the waves, a cannon six feet long
and three inches bore, weighing ten cwt. was found at the base of the

tower in the winter of 1881. It is supposed that it was one of those

carried by the Winchehea, whose wreck has been mentioned.

The Town Council and inhabitants of Plymouth were very desir-

ous that that portion of Smeaton's tower which was to be taken down
should be saved and reerected on Plymouth Hoe in place of the sea-

mark established by the Trinity House. The Trinity House had no

funds available for the purpose, but they delivered to the authorities

at Plymouth, at the actual cost for labor, the lantern and four rooms

of the tower ; these were erected by public subscription on a granite

base corresponding to the lower portion of Smeaton's tower, com-

memorative of one of the most successful, useful and instructive works

ever accomplished in civil engineering.
The whole work was accomplished without the loss of life or limb

to any person employed. The cost was $296,275, being $93,725,

under the estimate.

This completes the history of the four light-houses on the Eddy-
stone Rocks.

RELATIVE STRENGTH OP WET AND DRY TIMBER. In reply to a

statement by the American Miller, that
" wet timber is not as strong as

dry, in some cases it has not half the strength of dry," a correspondent

of that paper writes as follows :

" In September, 1876, the Lanesboro

mills, Lanesboro, Minn., burned, and that fall we rebuilt them and

began making flour the next March. We used sawed pine (taken out

of the Mississippi River), for joists 3" x 12", 12' long, and sized them,

laying them on top of the girders, to get their full strength, and then

used j-match flooring. The joists were placed 12 inches from centre to

centre, leaving 9 inches between them. In the fall of 1877 we piled

wheat on the floor 26 feet deep in the bins, and the joists, yet wet and

green, only sagged a trifle, and carried the immense weight safely.

Two years later the same joists were dry, from the heat of our very

large stove. We loaded the floor with 24 feet of wheat, and six joists

broke off nearly square in the middle, and others were cracked. In the

first instance the bins held 360 tons of wheat while the joists under

them were green. When the joists were dry 300 tons or less broke sev-

eral of them. This shows that green pine is stronger than dry pine, as

the wood becomes brash or brittle by drying, and is not as strong as

when green. This is caused by the sap drying and leaving only solid

matter in the capillary tubes, and they cannot move one on another,

while if the timber is green the tubes are full of water, and can bend

or move one on another. I know of but two kinds of wood that are

tronger dry than green, and they are maple and white oak,"

ART IN ALSACE AND LORRAINE. 1 II.

E

P-EVUC DC/ AP-T/

A R L Y Renaissance
architecture has left

no relies in Alsace
which may be compared
with those magnificent
chateaux which were the

chief boast of the age in

France ; but the various

cities of the province are

rich in less ambitious works
town-halls and private

dwellings. The graphic
arts began vigorously to

develop in the fifteenth

century, and among local

names which are reckoned

to-day as some of the most
notable of their epoch in

Europe, I may cite Martin

Schongauer, who so po-

tently influenced Du'rer,
and Hans Baldung Griin,

who, coming later than

Du'rer, carried on the

same artistic phase.

Strasburg plays an im-

portant part in the history
of printing and book-

making; Gruninger being
the most famous of her
sons in this department,
which then was an art as

truly as those which now
are more properly so-called. Wood-engraving also flourished in the

province, and Estienne de Laulne, who was engraver and goldsmith
at once, is familiar to us through that little cut of his representing
the interior of an enameller's workshop, which has so frequently
been reproduced in modern times. Dietterlin, who was born at

Strasburg in 1541, was an architect and an ornamental draughtsman
of great repute ; collaborated in the erection of Heidelberg Castle,
and has left an immense book of so-called architectural designs,
which are the most extravagant and fantastic and unrealizable

things one could well imagine, but not without a sort of pictorial

attractiveness, by reason of the marvellous though wild inventiveness

they show, and the clever and effective way in which they are en-

graved. In despite of M. Menard's theories they are far more Ger-
man than French in accent.

The sixteenth and seventeenth centuries, indeed, showed in Alsace
a very German spirit in every branch of art a fact which is exem-

plified, of course, by the mere citation of such names as Schonsauer
and Baldung Griin. But with the eighteenth century a French

phase begins. Loutherbourg, the painter (very famous in his day)
of animals and picturesque rural scenes and architectural decora-

tions, has his place in the chronicle of French painting, and was re-

garded as a French artist when he crossed the channel to decorate

Drury Lane Theatre. The other Alsatian artists of the century
have names which sound now German, now French ; but in their

work are also thoroughly Gallic. One of them was Gue"rin, famous
in Paris as a miniaturist, and another was Heim, who was very con-

spicuous there during the early years of this century, but is now re-

membered chiefly by his series of clever portrait-sketches represent-

ing the members of the Institute.

All the contemporary artists of Alsace, M. Menard claims, without
a single exception, as children of France ; expressing his surprise,

however, that under the circumstances such should be the case. A
less partial eye will find nothing to surprise them in the list, for it

will find that all its names are not French in spirit. The greatest of

them, in truth, we may accord to the Gallic school Bartholdi and
Gustav Dore^ and Henner, for example. But Brion, wherever he

may have learned or practised his art, certainly seems Teutonic of

soul, as do Jundt and Lix and Pabst all genre painters of the

school which believes that elaborate is synonymous with good tech-

nique, and often falls into sentimentality in its search for sentiment.

Steinheil, on the other hand, I should be inclined to call French

again alike in his genre paintings and in his designs for stained-

glass, conspicuous among which last are the reconstructed parts of

the windows of the Sainte-Chapelle. The well-known Kierstein fam-

ily of goldsmiths were Alsatians, and an Alsatian is the porcelain-
maker Deck.

Passing now to the sister province, we learn that in the Middle

Ages its art was much less important than that of Alsace. The

great epoch of Lorraine began with the dawning of the sixteenth

century, and the ducal palace at Nancy is the most important monu-
ment of the age. The most interesting feature which still survives

(much of the palace having been destroyed) is the great door exe-

cuted by Mansuy Gauvin, in the transitional style. Another inter-

isting building in Nancy is the Hotel Lunati, with a richly carved

1 L'Art en Alsace et Lorraine, Par Rene Menard. Paris: Librairie de L'Art:
Charles Delegrave. Continued from page 134, No. 660.
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and arcaded front, built in the early years of the seventeenth cen-

tury. Both these works and also an elaborate street-well, pictured
in the book before us, seem to me to show very distinctly the signet

of the German rather than of the French Renaissance.

The greatest local sculptor of the Renaissance Ligier Richier

belongs, on the other hand, to France, though even his works are not

free from a Teutonic flavor. Specimens of his work may be seen in

the Louvre, but his most important creation is in the town of Saint-

Mihiel the sepulchre of the saint of the same name in the Church

of St. Stephen. It represents an entombment, and is composed of

thirteen figures, larger than life, cut in very high relief from a stone

which very closely resembles marble. The extremely skilful compo-

sition, and the noble, if somewhat " tormented
"
flow of the draperies

show the influence of the Renaissance, though the general feeling

speaks of the indigenous art of an earlier day, and the architectural

details of the background are Gothic. Technically speaking, the

work must be very remarkable (it is reproduced in a beautiful etch-

ing in our volume), and its charm of sentiment is also so great that I

wonder it is not more generally included among the greatest master-

pieces of the period. The " Judgment of Daniel," which is attrib-

uted to the same hand in the catalogue of the Louvre, is much more

classic in effect, and shows architectural details of a rather heavy
Renaissance type. It looks so much later than the sepulchre, that

one would hardly guess them to have had a common creator; but, as

is well known, the artists of that time often radically changed their

manner between the earlier and the later years of their activity. So

strong is the Northern accent of both the works, however, that one

does not put much faith in the story that Richier studied in Italy

even, it is popularly said, under Michael Angelo.
I have already spoken of Mansuy Gauvin as the architect of the

door of the ducal palace at Nancy ;
but in ancient documents he is

spoken of as a "
menuisier," so we may conclude that his contempo-

rary fame rested chiefly upon sculptures in wood. Among other

Lorrainers of celebrity I may note Woeriot, metal-worker and orna-

mental designer ;
and the Briots, who were among the most famous

of the goldsmiths of the period. A ewer in the Cluny Museum at

Paris is a very beautiful example of Fran9ois Briot's art, executed

in the style of Cellini a few years after his death, somewhere about

1580.

The painters of the seventeenth and eighteenth century in this

province are altogether French, alike in name and art. Most famous

among them are Callot and the prince of landscape painters, Claude.

And the same is true of the modern school. Bastien-Lepage may
head the list, and it includes such others as Feyen-Perrin, Francais,

Isabey, Jacquot, Laurent, Hector Leroux, Mardchal (who may be

cited as the first pastellist to attempt landscape work, though this is

by no means his only title to honor), Trayer and Yvon truly an

honorable showing for any one province, though I have repeated only
the most conspicuous among local names.

Taking up now the topographical sections of the work, we find, of

course, that much space is devoted to the city of Strasburg. Despite
its checkered history, it has preserved, to an unwonted degree for so

large and flourishing a town, its old-time aspect. Of the great cathe-

dral, which shows the consecutive labors of four centuries, I need

hardly speak in greater detail, for no existing monument is better

known or more fully appreciated. Next in importance to this comes
the Church of St. Thomas, now devoted to Protestant uses. It is in

great part Romanesque, and one of its towers is claimed for the

eleventh century. In this church is Pigalle's well-known monument
to the' Mare'chal de Saxe, and much more interesting from the

true artistic standpoint a chest-like tomb, said to be that of Bishop
Adeloch, which is a most beautiful example of ninth-century sculpt-
ure. It is supported by grotesque animals

;
the sides are adorned

with an arcade, the openings of which are filled by the most

curious and diverse figures, and the inscription on the lid (which in-

cludes the date DCCCXXX) is disposed in a singularly decorative

fashion.

The so-called " New Temple," which was destroyed in the German
bombardment, was in reality a very ancient edifice. In 1824 a most
curious " Dance of Death," encircling two walls of the church, was
discovered beneath thick coats of whitewash, and the loss of the

building is therefore doubly to be deplored. The church of St. Wil-
liam contains many interesting mediaeval monuments, and among
later works may be named the chateau (built 1728-1741, by the car-

dinal-prince Rohan, bishop of the town), the prefecture, the theatre,
etc. The picture-gallery of the city, which held many fine Italian as

well as northern and local works, was destroyed in the last war,

together, as has already been noted, with the rich museum of antiqui-
ties, and the library, which contained one hundred and fifty thousand
volumes and about sixteen hundred manuscripts, and had few supe-
riors in Europe in the direction of precious illuminations and minia-
tures.

The town of Hagenau contains several interesting churches, one

possessing considerable remains of early Romanesque date. The
church of St. Peter and St. Paul, at Wissembourg, is of the thir-

teenth century, but preserves a tower from a more ancient time, and
from here may be visited many of those commanding ruined cha-

teaus which, standing amid the most picturesque scenery, are so fre-

quent all through the province. Saverne is a very ancient town,

already important in Roman days, and possesses a considerable mu-
seum of Roman and pre-Roman antiquities. Its parochial church
shows portions dating from almost every mediaeval epoch, while its

episcopal palace is a huge and splendid work in the French fashion
of the later eighteenth century. It was never completely furnished,
owing to the breaking out of the Revolution, and is now used as a
home for the widows of public functionaries. In the neighborhood
of Saverne are the ruins of the two chateaux of Geroldseck, in one of
which there is a well-preserved room with round-arched vaulting,
supported by square pillars, which seems to be of the eleventh cen-

tury.
The abbey-church of Marmoutier is one of the most important in

the province. The interior is not earlier than the fourteenth cen-

tury, but the fine fa9ade and the three towers are Romanesque, of a

simple and stern, but noble type. Our author attributes the fa9ade to

Drogon (already named as a natural son of Charlemagne), who was
bishop of the town in 825

;
but in the illustration it does not appear

to be so extremely early a work as this would imply. Not far from
the town is the Abbey of Neuwiller, to which is attached the Church
of St. Peter and St. Paul. Parts of it date from the twelfth century,
and the chapel of St. Sebastian, which is attached to the choir, is of

the Carlovingien period. It consists of two superimposed apart-
ments, and in the lower, or crypt, is a baptismal tank large enough
for the immersion of converts. The carvings of the upper chapel
are of a rich Byzantine type. Another church at Neuwiller is also

very early Romanesque ;
but the most charming Romanesque monu-

ment of the neighborhood is the church at Rosheim. It dates from
the twelfth century, and in general composition, as well as in the de-

sign of its main features, has a very early and a very south-French

accent; but its sculpture is so profuse and so beautiful, and the pro-
files of its bases and cornices are so pure and charming, that it is

accorded by an architect of local birth but European authority
Boeswilwald a quite exceptional place among the structures of its

time and neighborhood. It is singularly free from later additions,
the only pointed work which shows in the external view being in the

upper stage of the octagonal central tower.

The finest ruin in Alsace is the Castle of Haut-Koenigsberg, near
Schlestadt. It was built in the shape of a very long parallelogram,
divided into three sections, the central one of which was devoted to

domestic purposes, while the others formed the defensive works
;
and

this, we are told, was the usual form of such castles in the province.

Many portions are still in a fair state of preservation. Not far

away is the Mount of St. Odile, which is very lofty and affords a

magnificent outlook over innumerable hills crowned with ruins. On
its plateau are the remains popularly called "the pagan walls."

There apparently once existed here an enclosure measuring some ten

thousand metres in circumference, and composed of rocks connected

together by rude masonry of cyclopean aspect. And together with

these relics of unknown antiquity are traces of Roman roads and
isolated stones, like the menhirs and dolmens of Brittany. The
mount takes its name from a famous saint who established herself here
in the seventh century. The monastery (of course not of her date)
still stands and is even to-day a favorite place of pilgrimage.

Ribeauville" is a small town which preserves much antiquity of

aspect. Several of its buildings are very interesting, and its little

museum contains a number of beautiful Renaissance vases, which

convincingly show the skill and taste of the local school of goldsmiths.
The series which they represent was the gift of successive generations
of the seigneurial family of Ribeaupierre. Unfortunately the mediae-

val examples have perished, and the most splendid cup of all a

huge sixteenth-century work measuring nearly a metre in height, and
ornamented with many figures is to-day in Munich. The grand-
father of the present king of Bavaria claimed it, upon his succession,
as a family heirloom, for he was of the blood of the Ribeaupierres.

All the towns I have thus far noted stand in the neighborhood of

Strasburg, but the Alsatian city which is most important after Stras-

burg itself is Colmar. The architects of its cathedral have already
been named. The greatest pictorial treasure of the town hangs
within it Martin Schongauer's famous "

Virgin of the Roses," re-

produced in M. Ale"nard's book in a charming etching by Greux.
The town-hall is a somewhat simple but interesting early Renaissance

or more properly transitional work. Its Gothic elements show none

of the extravagance we often find in transitional work in Germany,
but even our author cannot but remark that the close-set row of

square-headed windows, divided only by pilaster-mullions in the

upper story, has a German rather than a French aspect. Many
charming Renaissance houses still survive in the narrow winding
streets of Colmar, though their number is being diminished year by

year. One, which dates from 1538, is the ancestral home of that

Haussman family to which belonged the great
"
improver

"
of Paris.

The house of the Knights of St. John is an early Renaissance work,
much more French in expression than most of its neighbors. It

shows a low, round-arched portal, and above, two superimposed
arcades, also round-arched, opening into loggias and surmounted

again by a classic balustrade. All these features are very plainly

treated, but in upper arcade the supporting columns stand upon
an open parapet of rich flamboyant design. The effect is very

curious, and, though picturesque, rather "
patchy." But what inter-

ests us most in the composition is the striking instance it gives of that

similarity in general effect which often exists between early-Renais-
sance features and Romanesque. M. G. VAN RENSSELAKK.
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Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.
.]

THE CYRUS W. FIELD BUILDING, BATTERY AND BROADWAY, NEW
YORK, N. Y. MR. E. H. KENDALL, ARCHITECT, NEW YORK, N. Y.

[Gelatine print issued only with the Imperial editions.]

THE THEOLOGICAL SEMINARY, NEW YORK, N. Y. MR. C. C. HAIGHT,

ARCHITECT, NEW YORK, N. Y.

(.Gelatine Print, issued only with the Imperial Edition.!

WORK OF THE STUDENTS IN THE CLASS IN DECORATION AT
THE MUSEUM OF FINE ARTS, BOSTON, MASS. INSTRUCTOR, MR.

C. H. WALKER, ARCHITECT, BOSTON, MASS.

SMEATON'S LIGHT-HOUSE.

FOR description see article on "Ancient and Modern Light-houses."

A SCULPTOR'S STORY.

From L'Art.

HERE
are very
few peo-

ple in Paris

who do not

traverse the
Boulevards a

great many
times in every
month, and as

all passers-by
are sure to

gaze at the

windows of
the shops
where bronz-

es are sold, it

may be con-

cluded that
there are very
few people in

that city who
are u n ac-

quainted with
the figure of

"Francois
Villon," by
M. Francois

Etcheto, al-

though they
may not all

have seen the

origi nal in

the Square
Monge. Vil-

lon or Cor-
beuil is a poet
whohasfound
devotees o f

late in Eng-
land no less

than in
France, and
his sincerity

of utterance, however low may be the subjects, has an undoubted
charm, especially if it is remembered that he was born four hundred
and fitty years ago, when people were afraid to express their thoughts.
But, apart from that, Villon is an important figure in French litera-

ture. The respectable Boileau, who was not disposed to be friendly
to poets who were deficient in the moral sense, says that Villon was the
first of the Frenchmen who practised poetry as an art :

Villon sut le premier, dans ces siecles grossiers,
Debrouiller 1'art confus de nos vieux romanciers.

The life of the poet was more sad than any that Johnson related,
unless we make an exception in the case of Richard Savage. Villon
was an university scholar, but somehow his acquaintance with Aris-
totle and Averroes brought him no office. Like Jack Falstaff, he
came to believe that thieving was his legitimate vocation. But, un-
like the English knight, Villon came under the "

rusty curb of old
father antic the law." He was put to the torture, and was twice con-
demned to the gallows. Strange to say, the cold-blooded Louis XI
always intervened in his favor, but no honest employment was pro-
vided for the poet. However, a priest was inspired with pity for

Villon ; he was carried off to the provinces, and there spent what was
left of his life in peace and comfort.

Villon was thus a poet for whom the gutters of Paris served instead

of the Pierian spring, and as a thorough representative of the Quar-
tier Latin it was only fair that his image should appear before the

eyes of students of a later age. The statue that adorns the Square
Monge is as characteristic as any piece of portraiture in the city.
Villon becomes suggestive partly of the feathered Mercury and parti}'
of the gamin de Paris. As he stands he inclines a little to the left

side, for a perpendicular pose, however well suited to a mathematic-
ian or a politician, would hardly correspond with the mode of thought
of so peculiar a moralist. We know that "

every true man's apparel
fits your thief," and a tailor would be sure to say that Villon never
was measured for the habiliments he is made to wear. But the short

overall answers well for the concealment of thievery of an obtrusive

kind, and, moreover, the loose folds may be a protection against an
occasional pass of a rapier. The lute at the feet suggests the min-
strel. The matted locks reveal he is one that comfortable citizens

would consider to be of a disreputable class, who has often slept in

the open air for want of a roof, but the keen eyes and the sensitive

lips denote a spirit who could see beyond the shows of things. For
Villon was able to moralize with the best over the riddle of life, and
the talk of Hamlet in the graveyard is marvellously like what we

might expect from a man who had just been reading some of the

verses of the scapegrace. Our English experience suggests the dif-

ficulty of making a statue of a poet. Burns in Dundee, Tom Moore
in Dublin, the crowd in Poet's Corner, all testify in that way. Abroad
there are also figures of poets that offend the eye. Indeed, in all

Europe we doubt if one can be discovered which is as expressive as

M. Etcheto's " Villon."

If, on seeing the statue, any one might ask about the sculptor, the
information would not be readily obtained. Strange to say, this mar-
vellous work is one of the two which are all that are forthcoming to

represent the powers of so able an artist. The second is a figure of
"
Democritus," of which the marble copy was to be seen in this year's

Salon. M. Etcheto is at present an invalid. The misery which some-
times awaits sculptors as well as poets was his lot, and it overcame a
frame that was frail by nature. Thanks to the intervention of M.
Paul Leroi (and it is not the first time his influence was exerted in

behalf of unhappy artists), M. Etcheto was rescued before he was
overwhelmed. He is now at Pau, and every one who loves art must
wish that a man whose genius is unquestionable may shortly be re-

stored, and be able to endow his country with noble works. In the
" Villon

" we see only the 'prentice hand of the sculptor, and from
such a beginning we expect much. In the last number of L'Art, M.
Paul Leroi modestly relates the story, keeping himself as much as

possible in the background :

" When M. Etcheto exhibited his plaster models of the '

Fran9ois
Villon' and the 'Democritus' in the Salons of 1881 and 1883, I

was," says M. Leroi,
"
very favorably impressed by them. M. Eu-

gene Guillaume, and subsequently M. Ernest Barrias, the sculptor,
expressed to me how deeply they sympathized with the sufferings
endured by one who was a genius of the rarest class. Having ad-
mired the artist, I was eager to become acquainted with the man him-
self. I found M. Etcheto overcome with fever, and shivering near a
handful of fire in a damp studio, that was close to the fortifications,
and which became more dreary when one remembered that it was
within a hundred yards of the elegant mansions of the painters in the
Avenue de Villiers. He was without any commission, but in spite of

his illness and misery he was modelling with a trembling hand a
small figure of a woman, to which he imparted infinite distinction.

I was heart-broken with what I saw. I promised to come again, and
when I did I had the good fortune to be made the bearer of a com-
mission for a reduction in marble of his "

Villon," which was offered

by an eminent amateur (the Baron Alphonse de Rothschild), who,
having become a member of the Institut, signalized his election by a

generous and delicate encouragement of the sculptor's art. Sculp-
ture is to-day the most marked glory of French art, but its votaries
are badly recompensed as, indeed, they have rarely been otherwise.

" M. FranQois Etcheto was enabled to remove to a more habitable
studio in the Rue Aumont-Thie'ville. Unfortunately for him, the

change was too late. His weakness had increased, and it was no

longer possible to have any illusion that it was to be of a short dura-
tion. He continued, however, to work without any abatement of fer-

vor
;
this time it was on the reduction of the " Villon." I counselled

him to take some repose, assuring him that nothing could be more
contrary to the desire of the patron whom I represented than his

struggle to execute the commission in spite of his illness, and by
which he was aggravating the danger. My efforts were all in vain.

Having accepted the price of his statue in advance, M. Etcheto felt

that he was bound to uphold the dignity of his art by completing the
work. When it was ready, then he could be free. He held to his
resolve in spite of all my entreaties; but I could not help feeling re-

spect for him, while I feared the consequences of his honorable conduct.
" I resolved to bring the case before a lady artist whose position in

the great world is only employed in efforts to make people happy.
Endowed with the highest intellectual gifts, her heart is as large as
her intelligence, and this lady renders a service in a way that sug-
gests the recipient instead of the donor of a benefit. I knew of some
of the cases in which men of letters had been aided by her kindness,
and how, also, artists had reason to bless their ' bonne camarade.' I

had, therefore, no misgiving about the result of my appeal. I was
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hardly allowed time to state the circumstances before I was asked to

return to the Rue Aumont-Thie'ville and to order the invalid to de-

part forthwith to Pau, and there to entrust himself to the intelligent

care of Dr. Meunier.
" The friends of M. Etcheto will be glad to learn that at Pau his

health improves from day to day. Before leaving I asked him for a

few autobiographical notes, and I have received the following in a

letter dated November 16, 1885 :

" ' I was born of French parents in Madrid in 1853. I have gone

through five years of military service. While stationed in Paris I

was more or less able to attend the classes of the Ecole des Beaux-

Arts. I belonged to the Atelier Jouffroy. It often happened that

M. Jouffroy (whom I did not recognize as the professor) came beside

me to give his advice to other students. I was entirely ignored.

This conduct irritated me against him, and when I exhibited my
" Villon

"
I did not describe myself as his pupil, but as "

Etcheto,

e"leve de 1'Ecole Nationale des Beaux-Arts de Paris." That was my
way of protesting. Although both M. Dubois and M. Falguiere in-

spired me with admiration, I feared to be troublesome, and therefore

have had little to do with them. I was in this way deprived of ad-

vice which might have made something of me. I know rny deficien-

cies and must follow my unambitious career. When I compare my-
self with some of my friends who have vigorous constitutions, a su-

preme enthusiasm, and an undaunted courage. I often doubt if I am
born to be a sculptor. They can produce works unceasingly, while

'

I have made two statues. I have executed only a single bust that

was commanded by the State. It is mediocre in character, for it was

taken from an engraving, and I am not eager to undertake another

work under such unsatisfactory conditions. In short, I am not an

able man. I am deficient in knowledge, and am a slow workman. 1

forget myself in a contemplation of my model, and don't advance. In

this way my works have cost me dearly. [ am more disposed to study,

or rather to produce no more than studies when treating a subject,

and I make and destroy with the same outlay of nervous force, which

becomes a very great fatigue. You ask how was my vocation revealed

to me? I believe it was while trying to make my
"
Villon,"for before

that time I was unable to finish a single study in the atelier, and one

of my comrades, named Dampt, therefore used to call me " le lacheur."

I must say, however, that he has shown himself to be a sincere friend,

and 1 heartily admire him. It was while alone in my atelier, in the

Passage Dulac, standing before a work of which I could not foresee

all the difficulties, and with scanty resources at my disposition, that

I drank, once for all, the bitter cup, and if I was brought to compre-
hend how hard was the sculptor's life, 1 was also taught to love it as

the greatest of the arts.
" I fear I am unable to say anything interesting concerning my-

self. I have an afflicting remembrance of the deception that I felt

in returning to the ateliers of the Ecole des Beaux-Arts. I was full

of faith in my art. I expected to enter in a sanctuary, and, instead,

I became a witness to all the stupidities of which ill-educated men can

be capable. I have been harmed in this environment. I have lost

my time and my best illusions. But what was to become of me if I

remained in Paris and did not accept the offer of my benefactress?

It gives me great pleasure to think sometimes that 1 may be able to

do 'something to satisfy her intention. Do not forbid me, for I know

the extent of my powers. Gratitude may double them, and then I

shall have the happiness to produce something that may be called

good sculpture.'
" This is no idle dream, for, if M. Etcheto recovers his health en-

tirely, we may expect some additions to the two remarkable creations

which have gained him so high a place among French artists. We
have a right to expect much from a man who is described by one of

the most clear-sighted of his friends as having the most superb artis-

tic visions, which he timidly recounts, as if his enthusiasm were a fail-

ing which was sure to be ridiculed, and which are followed by a state

of mental depression that is almost incredible. But the power that

is exemplified in the ' Villon
' and 'Democritus

'
leaves a hope that

the sculptor will surmount all despondency, and reveal his strength

in realizing one of his dreams, which is the model of a woman palpi-

tating with life. He will then be able to express the treasures of

poetry which vibrate in him, and which for a time have to be sup-

pressed." The Architect.

A TUNNEL PROM SWEDEN TO DENMARK. Mr. Alexandre de

Rothe, an engineer who has been working at Panama under M. de Les-

eeps, has presented to the governments of Denmark and Sweden a

project for a submarine railway tunnel under the sound between Copen-

hagen and Malmo. The tunnel is to have a total length of twelve kilo-

meters three between Ameger and the small island Saltholmen, under

the Straight Drogden, and nine between Saltholmen and Sweden.

The ground to be worked mucli resembles that in the channel between

England and France, and is said to offer no difficulty to the execution

of the work. The cost of the construction is calculated to amount to

30,000,000 francs, or 1,200,000. The Swedish government takes a

great interest in the plan, while the Danish at present is keeping some-

what back. Mr. de Rothe entertains sanguine hopes of a successful

result of the negotiations. The tunnel would be of the greatest import-

ance for the future commercial connection between Sweden-Norway,
and later on of Russia and the whole continent, as laden railway

wagons could then run from the north of Norway, Sweden, or Finland

down to the south of Italy. Copenhagen Correspondence London Stand-

ard.

ON WORKS OF ART FROM THE POINT OF VIEW OF
OTHERS THAN ARTISTS.

~. ..

THE [?/TB.A/VCe op A CHURCH
AT

rjMONG other characteristics of encouraging progress within the

F\ experience of the present generation, very noteworthy is a

/ movement for the establishment not only of metropolitan, but

of provincial and municipal, museums and galleries of fine art. The

public spirit no less than the personal pride of the wealthy, has sec-

onded the popular interest and enthusiasm, which have allowed the

devotion of considerable national funds to such purposes. The pro-
moters of these institutions have been laudably anxious to secure a

standard of high, of lofty excellence, in the works which are assem-

bled
;

it has also been an object to embrace the excellence of a diver-

sity of arts and a variety of styles.

Opportunities of acquisition have not been wanting ; the vicissi-

tudes of states and governments and of private families also, continue

to supply them with considerable frequency. Collections made by
the enthusiasm of ancestral dilettanti tend to dispersion under the

influence of necessity, indifference, change of taste or prudence.
Rents decline, families multiply, investments are tempting, a plunge
on the turf is disastrous, and libraries or sculpture galleries unused

and unappreciated, except for the pride of possession, give forth their

treasures " to wander heaven-directed
"

to those who can truly under-

stand and, often, better value them. Even the sanctity which was

supposed to hedge round heirlooms has proved no safeguard against
reasonable legislation; and the sound of Mr. Manson's hammer is

heard in noble houses, as impartially as, Horace is ever unpleasantly
fond of telling us, the knock of the foot of pallid Mors beats the

doors alike of palaces and hovels.

That the boon of accessible collections of masterworks in art

should be valued by the ever-increasing students of art, is to be ex-

pected and natural ;
and how they may make the best use of the

boon is a subject of great interest, a subject however, which under

the interest of another shall here be left aside. The question may
be naturally and earnestly asked by a still more numerous class,

how shall we who are not, and are not likely or anxious to be, artists

either professionally or as amateurs, not derive all the enjoyment and

advantage from these exhibitions which it was the hope and the aim

of the artists themselves to confer?

Certain it is that many are capable of deriving the truest and

purest pleasure from art, who when first they are confronted with

it, and even especially with its more renowned examples, find them-

selves strangely indifferent if not repugnant, bewildered if not puz-
zled. But in these days of criticism, they are not likely to be in

want of advice. The professional critic is as near their elbow as the

proverbial tempter of idleness. His assumption of authority is su-

preme, and his promises of instruction are as extensive and melli-

fluous as those which the Ithacan resisted with such difficulty :

Hither away, highly-lauded Ulysses, great pride of Achaians!

Stay the course of your ship that yon may list to our voices,

For never as yet has one in his sable ship passed by here,

Before having heard from these lips of ours the mellifluous voices;
But away he has gone after having delight and with knowledge extended.
For in truth we know all things, whatever it was that in spacious Troia

Argeians and Trojans with travail endured by the gods' appointment
And all things whatever we know that arise upon earth prolific.

[Literally and lineally translated.] Odyssey xii, 184.

If the disciple gives in to the voice of the charmer, he will be apt
to find himself presently taken in hand to some purpose, and fitted

with a pair of blinkers which will allow him to see nothing to the

ri"ht or left, and not too much in front of him. "Bow down," he

may perchance be told,
" to Carpaccio, to Botticelli, to Tintoret, Ti-

tian, eschew Rembrandt, Rubens, Claude; allow but slight allowance

and little time to selected works of Raphael and Michael Angelo ag
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compared with Diirer and Giotto; accept my superlatives both of

enthusiasm and supercilious contempt ;
and if, as time goes on, I seem

to have been feeding you with husks, be assured that the fault is in

your own unhappy incapacities of ingestion and digestion.''
It may well be a relief to turn to another guide of large sympathies

and even intellectual scope. His interests in art are universal ;
he

regards and values all masters and all schools ; for can he not trace

throughout, the subtle interchanges of an historical development?
And widely as his survey extends, it penetrates no less deeply ;

there

is a microcosm of art as well as a macrocosm. Within the range of

a single school, nay, within the career of a single master, how many
nuances of style may not be distinguished ;

what fine distinctions of

manner before an acme is attained, and then how many more in the

progress to decline. And he will as eagerly insist that the scope of

historic view must not be confined to the studios, or even to social

characteristics; he will read all contemporary history, all prognosti-
cations of revolutions in politics and morals, into or out of pictures,
statues and poems.

" All are but parts of one stupendous whole,"
and no part can be understood and appreciated to any good purpose,
unless on a principle of comprehensive illustration.

These critics ever make it the most important point of all in the

arrangement of an exhibition, that the pictures shall be arranged in

chronological order; to this considerations of subjects and symmetry,
or of interference by harsh contrast, and it is well if not also of ap-

propriate lighting, must give way. Only thus we are told can be

cultivated and what, it is thought, can be more important the fac-

ulty of deciding at a moment on the period of an artist's life and art

to which a particular work is to be assigned, and of disserting upon
the succession of his methods and evolution of his processes under
reaction from his contemporaries. Gaps will occur in such sequences ;

but the critics may be trusted to bridge the intervals with theories

that dispense with dependence on the vagaries of talent or infinite

versatility of genius.
Not that there is not much in the study of art from thispoint of view

that, when skilfully and soberly conducted, is not worthy of esteem.

But it is work of specialists ;
in its nature it is subordinate to that

study which will give true guidance to the recognition and apprecia-
tion of the beauty for which alone all true art exists. Let the spec-
ialists discuss such matters among themselves, and report results for

the benefit of the general world, when they find themselves approach-

ing to agreement. Usually they provide for those who are far be-

yond the earlier stage of novices but windy provender :
" the hun-

gry sheep look up and are not fed."

The general world for whose behoof public exhibitions are chiefly

though not exclusively instituted, goes to fine art, and wisely, less to

be instructed than delighted it expects beauty not to lecture but to

charm them
;
it assumes a frame of mind less prepared to understand

than to enjoy.

Understanding, a measure of even special information and intellec-

tual furniture generally, cannot be dispensed with. But what is requi-
site does not concern technicalities and antiquarianism, but chiefly

what is indispensable to enable the spectator to apprehend the con-

ditions on which the pure sesthetic enjoyment of the several works of

art depends. And the spectator would fain be allowed to make up
his mind upon one work of art at a time.

The most salient characteristic of a work of art may be an incident

more or less complex, a simple action or a sentiment. These distinc-

tions are exhaustive if liberally interpreted ; but they are not to be

pressed into too positive separation amongst themselves. " A Battle of

the Amazons" by Rubens, a conversation piece by Terburg, a land-

scape of Claude or a portrait of a lady by Reynolds, may serve as ex-

emplars. The interest of the portrait seems dependent on pure senti-

ment
;
but sentiment, which is a phase of passion, is the soul of inter-

est in the most complicated incident, and every action, however

simple, is so far forth itself an incident.

Still difference of degree constitutes a real difference. From the

various and even vehement actions and passions represented in a car-

toon of Raphael, it is in contrast with one of his Holy Families, in a

group of a watching mother and sleeping infant. The term dramatic

is not wholly inapplicable to a representation of a battle or a martyr-

dom, and to subjects including numerous figures in excited action as

Hogarth's
"
Election," or "

Marriage a la mode." The border of

theclass is touched by even landscapes in such an example as the

Wilson's "
Slaughter of the children of Niobe," and a storm by Nic-

olas Poussin.

But when the incident in a landscape is so tame as the " Embarka-

tion of Queen Dido" by Claude, the subject can at most be called one

of action. This category includes most of the great antique single

statues, as the Diana of the Louvre in act to draw an arrow with a

distinct intent ;
or Apollo who watches one which he has that instant

discharged. The Moses of Michael Angelo exhibits an action which

requires to be explained ;
there is a deciding motive in the groups of

Raphael's Holy Families, different in every case
;
and in portraits

the fact is often as positive, as when we discern by the bend of his

cape that Leo X has only just withdrawn the lens from his eye with

which he has been examining the illumination which lies before him.

There is action in the portrait of Dr. Johnson bending shortsighted

over his book, no less than in that of Sterne, which shows how the

sudden movement inspired by a humorous thought has disturbed

the symmetrical sit of the wig to the scandal of the robes of that very

peculiar ecclesiastic.

But in portraits generally, sentiment pure and simple predomi-

nates spontaneously, because the air of the head that old but most

descriptive expression for the light involuntary poise not pose
more characteristic than any gesture is consequent on a prevailing
tone of thought, on the momentary wave of feeling which defies de-

tection and interpretation in words, and yet speaks a language which
is universal. Sentiment may be considered to be superseded by the

equivalent of action, when the portrait appeals to the spectator in a

spirit which admits of interpretation, appeals to him with dignity or

pertness, or refers us directly to the studio by an obvious conscious-

ness of sitting or standing to be painted, or generally as attentive to

something on the hither side of the canvas. The Duchess D'Aren-

berg by Vandyck, seems to say without reserve or affectation,
" I am

standing for my portrait, full dressed, dignified, gracious, well con-

tent with the world, and the painter and of course with myself; my
child standing in front of me is also dressed for the occasion ;

it is

not my fault if his attention wanders, and that he points at some-

thing out of the picture."
The appreciation of the proper excellence of a work of true art

demands concentration of attention
; by this alone can we penetrate

to and be penetrated by the sense of the principle of its characteris-

tic unity. We shall not attain to this if we are constantly being

urged to look now at one on the right hand of it, and now at one on
the left. We shall be in as inapt a state of mind either for reflection

or enjoyment, if we are flinching every moment from the bayonet of

a critic behind us, and threatened with the direst penalties of denun-
ciative eloquence if we venture a hair's breadth from the lines of a

judgment irrevocably fixed. Great are the distractions of a crowd
of works in themselves

;
under this influence too many become con-

tent with a cursory glance and away :

"
Ah, yes, an effect of green,"

or "Ah, yes, a composition on the principle of the pyramid;" but

upon these art and genius are thrown away.
The spirit of a work of art will of course not be evoked by simply

staring at it; we must peruse, must converse with it. In subjects of

simple as of complex action, we must put them to question as to what
is going on, what is the movement about

;
and we must be familiar

with a work of less definite sentiment, till light breaks upon us by
sympathy. Some works would grow upon us continually if we could

live with them, have them at home comparatively isolated, available

not only for most favorable lights, but for our happiest moments of sen-

sitiveness. As this may not be, it behooves us to learn the art of visit-

ing galleries of art and large collections; of this a primary maxim
is not to fritter attention, but concentrate it on what is best; in this

way it is possible to learn a work of art even as we learn a poem,
to carry it away in the mind with such perfectness that we contem-

plate it even in absence, and come to understand and feel it even
better than when it was before us

;
and so whatsoever is a "

thing of

beauty
"

fulfils the promise of the poet, and becomes indeed " a joy
forever." W. WATKISS LLOYD.

CODE ADOPTED BY BOSTON MASTER-BUILDERS.

TTT a special meeting of the members of the Master-Builders' As-

rj sociation of Boston, held yesterday at 164 Devonshire Street,

/ the following code of working principles for the year 1887 was

unanimously adopted :

The Master-Builders' Association of Boston, after conference with

the real-estate owners and architects of the city upon certain aspects

of the labor question, do hereby adopt the following code of working

principles in the hope that it will be accepted by all concerned as a

rational and conservative method of meeting labor agitation in its re-

lation to the building trades :

CODE OF WORKING PRINCIPLES.

ARTICLE 1. Change in method of payment for labor performed,
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beginning at a date not later than the first day of April, 1887, we
will pay for all work performed by journeymen or laborers in our

various trades, at a certain price per hour. This price per hour
shall be a matter of agreement between the individual workman anc

the individual employer. This change is not intended to apply to

work known as "
piece work," or work "

by the year."
ART. 2. Hours of labor. In order to rationally test the questior

of whether ten hours per day is too long for men to labor, anc

whether a less number of hours can be accepted as the measure of a

day's labor without seriously retarding business enterprises, we wil

begin on the first day of April, 1887, to work nine hours in each

working day, beginning at 7 o'clock, A. M., and ending at 5 o'clock,

p. M., with the usual hour at noon for dinner, under payment by the

hour as set forth in Article No. 1. All work done before 7 o'clock,

A. M., and after 5 o'clock, p. M., to be paid for as overtime at such

price as may be agreed upon by the workmen and employers. We
will continue on this plan during the year 1887. If it is demonstrated

that this change can be made without detriment to the interests of

the workmen, or the owners, then the contractors will be satisfied,

and if further reductions seem desirable they can be considered at

the close of the year when this experiment shall have had a fair

trial. If, however, there should be displayed a desire to disturb thi

trial by bringing on any general strike during the year 1887, then we
shall feel at liberty to return at once to the old standard of ten hours.

ART. 3. Protecting clause in contracts, etc. For the greater se-

curity of the contractor, we will demand the insertion of a clause in

every building contract relieving the contractor from any forfeiture

or demurrage on account of delays caused by strikes. This demand,
we are assured by real-estate owners and architects, will be cheer-

fully granted. In case of a general strike, those men who wish to

work, and will work, will be kept employed as long as there is any-

thing to be done, and will be protected in their employment, pro
vided they do not aid and assist the strikers by contributing to their

funds; but men who engage in the said strike will not be re-employed
until the said strike is completely over, or until they, as individuals,
are willing to go to work on the same terms as above stated. In
event of a strike, of any one special branch throughout the city, the

men who will continue at work in that special branch will be kept
employed the same as in a general strike, and all other branches of

building will be continued with such men as will not contribute to

support the strike. When a point shall be reached upon any build

ing or buildings where further progress is blocked because of the

said strike in a special branch, then the contractors in that special
branch shall not be pushed or forced by their co-contractors to com-

plete their work, but the said buildings shall be allowed to remain in-

complete till a reasonable and satisfactory settlement be reached.
ART. 4. Improper interference with business. Certain workmen

have of late very improperly interfered with the carrying on of work

by striking or threatening to strike for the most trivial causes, as

follows :

Because certain other workmen were employed.
Because certain workmen were not employed.
Because certain workmen were discharged.
Because certain stock was used or was not used.

Because more than a certain number of apprentices were taken on,
and for other equally untenable reasons.

They have also intimidated certain fellow-workmen by threaten-

ing that they would prevent their getting employment by refusing to

work with them unless they joined certain societies. Such practices
we condemn as most unfair and intolerable, and we agree that in

case any workmen interrupt and embarrass our operations by such

procedure, we will promptly discharge them and notify our fellow-

members of the discharge. We also agree that all conspirators shall

be prosecuted to the extent of the law.

ART. 5. Arbitration. It shall be, as it always has been, the rec-

ognized right of the group of workmen in the employment of any in-

dividual contractor in the building trades to demand and receive
from their employer a hearing upon any grievances that may arise,
or any changes that may be desired; aud at this hearing they can
elect to be heard through a spokesman chosen from their number, or

by their individual voices ; but no person outside of the employment
of the said contractor will be allowed to represent them. If amicable

ground of settlement is not reached through such hearing, then the

grievances shall be left to arbitration should the terms of such ar-

bitration be mutually agreed upon by the employer and his workmen
in the same manner that other business disputes and complications

may be settled.

AGREEMENT.

We, the undersigned, in our individual capacities as contractors
in the various branches of constructive work used in the erection of

buildings, and as members of the Master-Builders' Association of

Boston, hereby mutually agree that we will aid, support and assist

each other in maintaining the same stand against improper dictation,
as that taken and successfully held by us during the strike of May
and June, 1886.

We pledge, in addition, that we will aid, support and assist each
other in carrying out the letter and spirit of the propositions above
described as our code of working principles for the year 1887.
We further agree that, should we differ from the opinion of the

majority of our fellow-members, we will not in any way embarrass
their purpose, but, recognizing the fact that uniformity of action is

necessary for the proper trial of a scheme like this now proposed,
we will faithfully carry out and support the plan agreed upon by
the majority during the year 1887, and agree that any member de-

viating from the action decided upon by the majority will be consid-
ered amenable under Section 3 of Article 8 of our by-laws.

In testimony of our assent to the agreement and propositions be-
fore mentioned, we hereunto affix our signatures, and agree to faith-

fully adhere to the principles set forth.

We invite all contractors in the building trades whether located
in this city or in any of the cities of New England, to join with us in
this attempt to make fair trial of a scheme calculated, we trust, to
set at rest labor agitation in our trades, and maintain unimpaired
that necessary control and authority without which no enterprise can
succeed. We invite all such contractors to call at our rooms and ap-
pend their signatures to this code of working principles.A true copy.

Attest : WILLIAM H. SAYWA.RD, Secretary M. B. A.

THE CATHEDRAL OF SIENA.

MR.
W. D. HOWELLS, in

one of his recent publica-
tions, has classed this ex-

quisite building along with such

objects as the Pyramids at Egypt,
St. Mark's at Venice, the sweep
of the Arno at Pisa, and the
Falls of Niagara, characteriz-

ing them as things to be seen
but not described. It may seem
rash to venture upon a task for-

bidden by so high an authority,
especially in matters Italian,

says a correspondent of the Glas-

gow Herald, but for the benefit
of many who have never seen

Siena, and with the object of in-

ducing visitors to Italy to include
that most interesting old town
in their programme, this article

may not be altogether amiss.
For it is to be feared that com-

f fl
.

stream ot tourists find their way
M. *

'liere
>
esPeciall>' since the open-

ing of the railway from Ter-
ontola to Chiusi, which is the route now taken by the express trains
between Florence and Rome. Moreover, the attractions of other
cities are so numerous and so powerful that naturally those whose
time is limited pass over all save the five or six chief" towns of the
Peninsula. Siena, however, has a charm all its own, and a visit

to it, however short, amply repays the time so spent. Its situation

among the hills, at an altitude of over thirteen hundred feet from sea-

level, gives it an atmosphere healthy and clear, and a temperature
which in warm weather may be called cool when compared with the

stifling airlessness of Rome, or the broiling heat of Florence.
The buildings of the town are disposed somewhat in the form of

the three-legged emblem of the Isle of Man, a configuration due to
the meeting of three spurs of hills upon which the place is built.

The streets are all of them winding and narrow, while some of them
are so steep as to be partly formed of steps, upon which vehicles
without wheels are slowly dragged by oxen. Some of these narrow
passages are built over in a way which, together with their steepness,
recalls the closes of the old town of Edinburgh, only that they are
much cleaner than those purlieus of the High Street of the Scottish

capital. The principal street is the Via Cavour, which is approached
from the railway station by the Via Garibaldi, and leads to the
Piazza Vittorio Emanuele, a combination of honored names to be
met with in every large town of "Italia Redenta." This Piazza,
formerly called the Piazza, del Campo, and mentioned by Dante in

the eleventh canto of the "
Purgatorio," is the centre of what life and

stir are to be found in the city. It contains the Palazzo Pubblico, a

large brick pile of the thirteenth century, with a tall and graceful
tower.

While the chief activity of Siena is found in the Palazzo Vittorio

Emanuele, its beauty and repose centre in the beautiful church in the
Piazza del Duomo, on the highest part of the city. Victor Hugo has
described Notre Dame at Paris as " une vaste symphonic en pierre,"
and as there are unfinished symphonies in music, notably that of

Schubert, so there may also be unfinished symphonies in architecture,
for the intention of the people of Siena was to erect an enormous
cathedral, of which the present building would only have formed the

Iransept, had not the evils of war and pestilence so severely crippled
the resources of the republic that the ambitious plan had to be aban-
doned. The structure as it exists is thus a monument of what the

Diety of the Sienese enabled them to achieve, and of what their mis-
'ortunes prevented them from accomplishing. It is not of the colos-
sal dimensions of many other celebrated cathedrals, being not more
.ban two hundred and ninety feet in length and seventy-eight feet in

width
; but it possesses the usual component parts of a cathedral,

viz., nave with aisles, choir, and transepts so proportioned as to pro-
duce a harmonious whole. The style of the work is Gothic, and the
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material used is marble, while its construction occupied about a cen-

tury and a half, being completed in the year 1380. The side walls

are' comparatively plain, being built of white marble, with occasional

bands of black marble, and they are pierced by the usual pointed

windows, plain in the ground story and traceried in the clerestory,

while statues are disposed along the top of the walls. The campa-
nile, of alternate stripes of black and white, is placed beside the

north transept, and rises to a height of six stories above the main

building, terminating in five pinnacles. The fa9ade is a singularly
rich piece of work in white marble, relieved by panellings of red and

black. It is a mass of beautiful sculptures of angels, prophets, ani-

mals, and other devices a perfect romance in marble. The de-

signer was Giovanni Pisano, and it is more than probable that this

distinguished artist was the superintendent if not the actual sculptor
of some part of its lovely carvings.
The doorways of beautiful clustered pillars give access to the inte-

rior of the building, where the arrangement of alternate bands of

black and white marble is a very striking feature. The elaborately-
carved arches of the nave are borne by handsome pillars, from the

lower parts of which there spring with great freedom and boldness

consoles, upon which are placed statues representing the founders of

the various orders in the Catholic Church, while the cornice above

the arches consists of long rows of busts of Popes in terra-cotta.

The intersection of the nave and transepts is covered by a dome,

which by some caprice of the architect takes the form of an irregu-

lar hexagon. The aisles and transepts are divided into numerous

chapels, for the most part gorgeously decorated, in the sumptuous
Roman style, with lapis lazuli and variegated marbles, and still

further enriched with many treasures in sculpture, by such mighty
artists as Michael Angelo, Donatallo, Nicolo Pisano, Giovanni Pisa-

no, and Jacopo della Quercia. A soft yet bright light pervades the

whole and blends into pleasing and satisfying harmony the boldness

of the nave and the more exquisite portions of the building.

A unique feature of this beautiful sanctuary is the engraving upon
the pavement, which is quite covered with graffiti representations of

scenes and figures, chiefly from Old Testament history. These are

protected by coverings of boards and floorcloth; many of the figures

are simply outlined and filled in with black, while others are filled

with materials of various colors, giving them more a pictorial than a

sculptured effect. Under the dome are preserved the two flagstaff's

which carried the ensigns of Siena on the carroccio or standard

wagon of the period, in the great victory gained by the Ghibellines

over the Guelphs in the year 1260, at Montaperto, a few miles dis-

tant from the city. Similarly are preserved in the Campo Santo of

Pisa the great iron chains which closed the passage of the Arno dur-

ing a war with Florence; and in like manner there is preserved, on

the field of Bannockburn, the "Borestone," upon which King Robert

Bruce is said to have planted the lion rampant on the day of Scot-

land's great national victory.
About the middle of the fourteenth century misfortunes overtook

the vigorous little republic
" on Tuscan hills," for a time the rival of

Pisa and Florence, but the piety, the patriotism, and the love of art

which then distinguished its citizens are commemorated to succeed-

ing ages by the exquisite temple which sits upon the brow of their

city like a crown of glory, a crown of many gems.

THE FOUNDATIONS OF VENICE.

Longwbod
./E.Tobev

TITHROUGH the kindness
J 1 1 of Signer Boni, one of

'

the architects of the

Ducal Palace, I have been

examining the data gath-
ered by him and his col-

; leagues, says a correspond-
ent of the London Times, as

to the, methods of the build-

ers of Venice in prepar-

ing the foundations of their

structures, data which fur-

nish information of interest

to those who love the city
of the lagoons.

Signer Boni's examina-

tion of the cylinders drawn

up from the artesian borings
shows that the subsoil of

Venice for at least 200 me-
tres is an alternation of clay,

sea-sand, mud, and carbon-

aceous matter, showing that

for ages before Venice ex-

isted its site was exposed at

long intervals to the action

of rivers, to the sun, and
then to the sea, no fewer

than ten different strata

showing the evidences of as

many periods of exposure
to the sun, having been cov-

ered by vegetation, and then re-immersed, the sea coming and receding,

followed by the floods from the mountains again. The present period
of exposure has been a much longer one than has generally been im-

agined, for Cavalier Battaglini, the zealous custodian of the museum
of Sorallo, has found in his excavations on the islands vases of early
Italic type, with others Etruscan, and many of the early Imperial
epoch, so that when the people of Altinum fled before Attila they took

refuge in well-known and inhabitable localities, though sea-built isles.

When, therefore, it was intended to place the foundations of a
mass of masonry like the palaces of the twelfth to fifteenth centuries,
or the huge piles of the campaniles, the practice was to excavate the

unstable soil and debris of depositions, the constructions and demoli-

tions of centuries previous, until solid clay was reached, rock being
out of question at any depth. The first layer of clay being reached,

piles were, when great stability was needed, driven in and down to

and through the next stratum of firirer and more resisting clay into

the stratum of sand beneath. These piles, first driven in a hollow

square, were then driven within it until the square was filled as close

as piles could be driven, and the interstices with fragments of stone

rammed in. On this a raft of oak planks several inches thick was
laid, crossing in double layer, and on this were deposited masses of

squared stone up to the wall bases. This wood, laid in the fourteenth

century, is still found in perfect preservation. This, at least, was the

process followed in the construction of the campanile of St. Mark's,
the foundations of which were recently laid bare by Signor Boni,
and the surprising fact was learned that this foundation, bearing the

greatest weight per superficial inch of any substructure in the world,

only widens about two metres on fifteen square at the pavement
from the base of the campanile to the palafitta, as the mass of piles is

called, a depth of five metres. And this is the most solid foundation

yet explored. That of the Ducal Palace lacks the palafitta, the

stones of the substructure, 2.88 metres deep, being laid directly on
the first stratum of clay, and this in the structures of the various

periods; that of St. Marks has a. palafitta only 2.10 metres deep.
The foundations of the church of the eleventh century show better

work and better materials than the later constructions, the marble
shell which was added a century later having only a semblance of

foundation, even less than was the case with the pavilions of the

southwest and northwest angles already described. This palafilta,
where it exists, does not go down to that deep stratum of clay of great
firmness on which the campanile rests, and therefore is more liable to

subsequent and unequal subsidence, the stratum of clay on which the

palafitta rests being unequal in thickness as well as compactness.
Now, as we do not know how far the general subsidence or eleva-

tion of the surface of the island has gone since the date of these

constructions, it is impossible to determine exactly what may be the

subsidence of the structures; but we have in St. Mark's an inequality
between portions that must have been on a level once of nearly or

quite a quarter of a metre in the width of a portico. The campanile
must have subsided as a whole, for the weight of the mass, calculated

at nearly 20,000 tons, could not fail to make an impression on the

stratum of clay already entirely traversed by the palafitta, the points
of which enter into the sand beneath it, and it has certainly not

failed to produce the partial subsidence which is found more or less

in all Venetian buildings, the north side of the campanile having
reached the perpendicular from the gradual greater subsidence of

the foundation on that side, and the old pavement of the square is

found at 72 centimetres below the present. A similar difference is

found in the Ducal Palace, where were in the original construction

three steps leading from the piazza up to the floor of the arcade now
on the same level. But this difference is difficult to apportion, as we
have no data from which to prove the original elevation above the

general surface of the island. What is clear is that the site of the

Ducal Palace was much more trustworthy and equal than that of St.

Mark's, as the permeability of the latter is still very great, the rise

and fall of the tide being visible in that portion of the first church
which lies under the great dome, as may be seen through the little

window in the enclosed portion of it. The Ducal Palace, if sinking,
is sinking solidly and equally, and though by its construction necessi-

tating ties and braces of iron, does not show any serious cracks such

as appear in St. Mark's, which, considering the slight difference in

the substructures of the two buildings, can only be due to the fact

that the palace was built on a natural ridge, and the church on a
more or less artificially formed soil.

This partial subsidence is the cause of the precarious state of St.

Mark's, and, were the means forthcoming, would justify a far more
radical statical restoration than anything hitherto attempted. This

subsidence, besides the fracturing of the walls and general injury
caused to mosaics and marbles of the facing is, as I before said, de-

stroying the pavement, and the committee of the English Society for

the Preservation of Ancient Monuments, in the protest to which I

have alluded, adduces the fantastic theory that the pavement was

originally made undulating to show that St. Mark ruled the waves.

It ought to suffice to study with even slight care the pavement itself

to recognize the absurdity of this idea. In the first place, the posi-

tion of the piers beneath is tolerably well indicated by the thrusting

upward of the pavement, and then it will appear clearly, if one will

examine the splendid slabs of Greek marble which cover a great part
of the pavement of the nave, of which those under the nave, about

twelve feet by five feet, are all sawn from one block, and were clearly
intended to preserve their plane surface, but are now cracked, or in

some cases badly broken over the resisting points of the substructure,

the number of the fragments varying from half-a-dozen to three dozen,
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all, however, being broken. Of this the just issued annual report for

this year says :
" In the interior of the church one of the most urgent

works is the reconstruction of that large portion of the pavement
which lies under the central cupola, and this on account of the un-

equal subsidence (avvalamento, valleying) which seems to be increas-

ing, and which causes numerous and dangerous falls." This portion
of the church is that before the pulpit of the Patriarch, ami the pres-

ent state of it is a positive danger to his audience, which certainly

was not the intention of builders of St. Mark's. I am glad to see

that the report recognizes the necessity in the future of the complete
restoration of the pavement, some of "the most interesting designs in

which are already destroyed beyond recovery by wear, though for

the present these plans are simply recommendations for considera-

tion of the Government of Rome, "which, on the recommendation of

the Commission for the Preservation of Ancient Monuments, decides

what part of the suggested works shall be carried out. And since I

am on this subject I will, for the information of your readers as to

the effects of the subsidence spoken of, quote a single sentence from

Dr. Saccardo's report of the restoration of the ancient chapel of St.

Isidore : "the roof showed, still open, the crevices produced by-

ancient movements of who knows how many centuries, movements so

great and grave that the head of one of the figures in the mosaic

was removed a good palm from the body."
Of course much of this insufficiency of the foundations of St.

Mark's is due to the facts that the church was not in its beginnings
calculated for the scale which it has reached, and that work of the

eighth century, which was for its then uses sufficient, became by the

later additions buried beyond reach and reinforcement of the archi-

tects of the twelfth century, during the interval between which periods
it was in progress. The basilica had four centuries of construction,

four of embellishment it is approaching its fourth of nursing and

more or less intelligent restoration in all a history unique in the

existence of architecture.

THE MIXING-CHAMBER FOR HOT-AIR HEATING.
NEW YORK, September 28, 1?86.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, In "An Editor's Trip Abroad," of your journal of

the 25th instant, page 145, the following sentence occurs: "As in

Trinity Church, Boston, and perhaps in other American buildings,

M. Nenot had provided for converting the whole of the basement

beneath his principal room into a warm-air chamber, with openings

through the floor at suitable points." Permit me to say that this sys-

tem of heating was applied by me in the Fifth Avenue Presbyterian

Church, in this city, without knowing that it had ever been done, and

several years before Trinity Church of Boston was built. Tbe Build-

ing Committee of that church, or some of its members, visited the

Fifth Avenue Presbyterian Church, apparently before any scheme

of heating was a.dopted, as shortly atter this visit I received a letter

from the Chairman asking me to give him a full explanation of the

mode of heating at the Fifth Avenue Presbyterian Church gener

ally known as Dr. Hall's Church.

Respectfully, CARL PFEIFFEK.

INTERMITTENT VS. PERSISTENT DISCHARGE FOR
SUBSURFACE IRRIGATION.

NKW YOHK, October 4, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Referring to a communication in your issue of Sep-
tember 18, we desire to say that in our experience we have found

that an intermittent discharge is not absolutely necessary in a system
of sub-soil irrigation. The former chief engineer of this company,
Mr. W. Paul Gerhard, executed a plan of his own devising at Mont-

clair, N. J., where the discharge was a simple overflow into absorp-
tion tiles, which has worked satisfactorily for more than two years.
The ground is a stiff clay, and without slope. The same plan has

been repeatedly used by us for single dwellings with uniform results.

The public want as little machinery as possible with their sanitary

arrangements. Very truly yours, C. W. DURHAM, C. E.

[To this we can only say that we are as much surprised that this arrange-
ment has not been clogged witli grease and sludge, a* that Mr. Gerhard
should recommend it. We have known the same tiling done, and have nsec
it several times ourselves, but the fouling, although slow, H so complete
without the intermittent discharge that we believe the more expensive ar-

rangement to be cheaper and better in the end. EDS. AMERICAN ARCHI
TECT.]

GERMAN MIDDLE-CLASS HOUSES.
NEW YORK, October 2, 1886.

To THE EDITORS OF THK AMERICAN ARCHITECT:

Dear Sirs, While sojourning recently in one of the German cap
itals, my attention was particularly called to the easy and simple
manner in which the Germans live and keep house, as compared witl

that of our own people, who dwell in rented houses in New York ant

other of the principal American cities, the difference arising partic

ularly, I am persuaded, from the construction and arrangement o

the dwellings themselves. I refer now to houses of that class of so

ciety who are neither rich nor poor the so-called middle class who

usually, here in New York, rent houses at prices ranging from eight
mndred dollars to fifteen hundred dollars per annum, but who sel-

lom live in flats or own houses of their own. The reason that this

lass of people do not more generally live in Mats or apartment-houses
s simply because few such buildings, adapted to their necessities and
neans, have yet been erected. But there is every reason to believe
hat many of their number, like some of the more wealthy, who can
afford to pay three or four thousand dollars a year, would be very
villing to exchange their three-story, high stoop, and often ill-con-

itructed dwellings for apartments of an equal number of rooms, hav-

ng the attributes of perfect light, ventilation, privacy, etc., at the
lame rent as they now pay, could such be had in New York. I be-
ieve that such apartment-bouses may be built, rented at eight hun-
dred dollars to fifteen hundred dollars per suite, and allow the owner
i handsome interest on his investment. Let us compare, briefly, the

Iwellings of this class in New York with those of the same class in
the larger cities of Germany. Everyone knows what the ordinary
twenty-foot, three-story house is here, with its high stoop, brick or
veneered brown-stone front, uninviting basement dining-room, with
citchen back, narrow hall, and parlors in first story, witli a repetition
of the same hall and stairway in the second and third stories, and too
often with defective plumbing and poisonous coal gas. The work re-

quired to keep such houses in order, not to mention the usual disad-

vantages of poor light and ventilation in the halls, is almost double
:hat required by the German dwellings. There the houses are built
tree on all sides, are usually four stories in height, accommodating
one family on each floor. The staircase is broad, has windows at
each landing, and every apartment has its individual entrance and
bell. The buildings are ordinarily about square, the main rooms

grouped about a central hall, the kitchen and servants' bed-room being
separated by an entry. All rooms are well lighted, have perfect ven-

tilation, and, being on one floor, half the labor of housekeeping is

avoided. I think it scarcely requires argument, that such flats in

New York, with the addition of the best modern plumbing and steam-

heating, which have not yet been introduced into the houses in Ger-

many, would find ready occupants as fast as they could be erected.
But until capitalists are assured of a fair return for the monev in-

vested, such buildings will not be built, as many even of those apart-
ment-houses, where the suites rent from three to four thousand dollars
have not been financial successes. However, I think to those havini*

money to invest, apartment-houses for just this middle class of people
is a subject well worthy of consideration : (hey desire neither the lux-

ury of a palace nor the shabbiness of a French flat, but as much
room, and more light, air, ventilation and comfort than can be ob-
tained in the ordinary twenty-foot dwellings above referred to.

Take, for instance, a plot of ground two hundred feet square, that

is, sixteen city lots, which, at ten thousand dollars per lot, makes a
total of one hundred and sixty thousand dollars for the entire plot.
This would allow of the houses being built in a desirable locality.

Erect eight detached buildings, averaging forty by sixty-five feet, and
five stories high, so arranged that there is a space twelve feet wide
between each two, a portion of which would be utilized for (he stair-

ways and elevators, which would be constructed wholly outside of the
main walls of the buildings. Such structures, supplied wiih steam-

heat, the best of plumbing, neatly finished, and each and every room
having direct access to the air, and, consequently, proper ventilation,
would cost not to exceed sixty thousand dollars each, making a total

for the eight of four hundred and eighty thousand dollars, and a

grand total for the whole investment of six hundred and forty thou-
sand dollars. The entire structure could be planned to accommodate
sixty families, at an average rental of twelve hundred dollars, mak-
ing a total of seventy-two thousand dollars as the gross receipts for
all the apartments. Now, deduct twenty-five thousand dollars per
annum for taxes, insurance, gas, coal, and wages of employes, etc.,
and we have forty-seven thousand dollars as the interest on an in-

vestment of six hundred and forty thousand dollars, or a little more
than seven per cent. The benefits derived by the occupants of such

apartments would be, chiefly, perfect safety from fire, each floor being
intact, as staircases and elevator-wells are entirely outside of the

buildings (there are no light shafts) ;
the utmost privacy, as each has

its own entrance and vestibule; perfect light and ventilation, and, on
account of the arrangement of the rooms, the least possible care to

the housekeeper, besides all of which, such as steam-heating, plumb-
ing, and elevator service as are found in the most costly apartment-
houses in the city. J. R. H.

SHINGLES ONE HUNDRED AND FIFTEEN YKARS OLD. A Daniel-
sonville correspondent of the Sun writes as follows about the shingles
removed a few days ago from the steeple of the Unitarian church at

Brooklyn: "One of the first pastors of the church nailed them with

big-headed wrought-iron nails to the steeple in 1771, and under them
General Israel Putnam often has sat and listened to the discourses
rare in these days giving liberal interpretations of the Scriptures.
It is stated also that the shingles were 'rived

'

by men who afterward
fought with Old Put at Bunker Hill. The shingles are remarkedly well

preserved. Four of them are displayed in the street windows of the
News office, in this village, and above them is a placard witli this read-

ing: 'These shingles were in use on the Unitarian church in Brooklyn
115 years. Just look at the nails.' The nails are fine specimens of old
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fashioned, pains-taking workmanship. They are smooth, straight and

round, with large, thin, perfect heads, and are as clean and bright as at

the time they were driven into the steeple. They would be considered

to-day too valuable to use in any except the most elaborate and costly
work. The shingles, which are of red cedar, are not at all decayed."

THE IKON SPIRE OF ST. STEPHEN'S, VIENNA. The tower of the an-

cient church of St. Stephen's, Vienna, which is supposed to have been
founded in 1144, was greatly injured by an earthquake in 1519, and it was

necessary to restore it. In course of time it deviated out of the per-

pendicular to a considerable extent. An iron bar was carried through
it as an axis for the support of the spire, which, having a considerable

tendency to vibrate, might be considered as an element of destruction

rather than of strength. Consequently the thin wall of the lower por-
tion of the spire was reduced almost to a ruin, and at length was in

such a dangerous condition as to require rebuilding. The removal of

the old spire was commenced in August, 1839, and in the following

spring all the condemned parts had been removed. The mode of con-

struction adopted in the restoration was novel and ingenious, the slight

masonry of the spire being supported by means of a framing of verti-

cal iron ribs, fastened at their lower extremities to a cast-iron plate or

base, and united to each other at intervals by horizontal rings of rolled

iron. These rings are made to project from the inner surface, so as to

admit of a person ascending, with the assistance of ladders, to the top
of the spire. All the wrought and rolled iron employed in the con-

struction of this iron skeleton, the weight of which was only 123 hun-

dredweight, was manufactured in the Government works at Xeuberg, in

Styria. The cast-iron plates or rings were furnished from the Govern-
ment iron-works at Mariezell. In the autumn of 1842, when the whole
of the masonry of the spire had been completed, the upper portion,

consisting entirely of ironwork, was fixed. This also was attached to

a strong cast-iron circular plate, similar in construction to that below.

This portion of the framing, with the other ironwork employed in the

spire, weighed about 80 hundredweight, so that the entire weight of

iron was about 203 hundredweight. The new portion or the spire was
connected to the old by means of an arrangement of iron anchor fas-

tenings. The portion of the spire restored (viz., from the gallery of the

tower to the top of the cross), is about 182 feet high, the cost having
been about 130,000 gulden (13,000), of which sum 15,500 gulden were

expended in taking down the old spire and in the construction of the

necessary scaffolding. Iron.

WHAT is
" TKNANTABI.I-: REPAIR "

? A much-vexed question between
landlord and tenant had a little light thrown upon it on July 29 by the

Court of Appeals in the case of Crawford and others vs. Newton. By
an agreement fora lease, a tenant contracted to take a house for a term
of five years, and to "keep the inside of tiie buildings in tenantable re-

pair, and so deliver them up at the end of the term." The tenancy was
continued beyond the five years, as a tenancy from year to year on the

terms contained in the agreement until 1884, when the tenant gave up
the house. The plaintiffs sued for damages for breach of the provision
to deliver up the buildings in tenantable repair. It appeared that the

tenant had not painted or papered the house during the tenancy, and
certain parts of the woodwork were worn away or decayed, and holes

were left in the walls where the tenant's fixtures had been removed.
Mr. Justice Cave, before whom the case was tried, held that the tenant

was not bound to paper or paint or to put the house into decorative re-

pair, but allowed the plaintiffs 20 for structural repairs, such as replac-

ing the decayed woodwork and repairing the holes in the wall, and also

for an extra coat of paint rendered necessary in one portion of the house
where the woodwork had decayed. From this judgment the plaintiffs

appealed, and contended that under the words " tenantable repair" the

tenant was bound to deliver up the house in such a reasonable state of

repair both as to paper and paint and otherwise that a new tenant could
take it. The Court dismissed the appeal. The Master of the Rolls said

that the case was fought by the plaintiffs at the trial on the ground that

they were entitled to have the house papered and painted so that it

should be in the same condition as when the tenant took it, and that the

damages ought to be assessed on that footing. The learned judge came
to the conclusion that the plaintiffs were not entitled to that extent.

He decided that where any waste had been committed they would be
entitled to compensation for that. As to the painting, he said that some

paint might be necessary to prevent the woodwork from going to de-

cay, and he held the tenant bound to paint to that extent; but beyond
that he held that the tenant was not bound to paint, as that would be
decorative painting, and "repair" had nothing to say to decoration.

The question was whether the learned judge was bound to go farther and
hold that the tenant ought to have painted and papered where painting
and papering had been done before. It was unnecessary to determine
the exact meaning of the provision as to

" tenantable repair," though

perhaps it would be very desirable to do so. But, at any rate, one might
say that it only referred to the question of repair and not to the ques-
tion of ornamentation. It was sufficient to decide this case to say that

decorative painting, which was not wanted for the preservation of the

building but for ornamentation, could not come within the terms of this

provision or covenant. The same remark applied to papering, which
of necessity was mere ornamentation. So without saying what "ten-

antable repair
"
was, it was sufficient to say that papering and painting

beyond what was necessary to keep the house in repair did not come
within its terms. The judgment was, therefore, right. Sanitary Record.

THE past few days have developed a number of interesting tendencies
and factors, by which the course of trade for the coming six months ean be
more clearly traced. In the first place, there Las been a marked advance
in the prices of several products. In the next place, there has been a rush
of orders and inquiries for material. Then, manufacturers have, in many
cases, refused orders, assigning, in some instances, the reason that they
were unwilling to book large orders at this time, because of the uncertainty

as to the price of material sixty or ninety days hence. In addition to this,
manufacturers, builders and contractors have been able to see a little more
clearly into the future. They find that the requirements in all directions
will be very heary; in fact, extraordinarily heavy. This enlargement of
consumptive requirements has been brought about partly by the necessity
under which capital finds itself for securing employment, wherever em-
ployment can be found. It is travelling into the far West and far South,
and confidential agents of large financial concerns are now carefully inves-
tigating the possibilities of schemes of an industrial character, in'remote
localities. There are other influences at work, to account for this enlarge-
ment of consumption, the most potent of which is, the increased-earniug
capacity of the masses, who are, and for months have been, well employed
and well paid. Elements of disorder have been removed, or corrected, by
the operation of natural laws, in an unobserved way, and the entire coun-
try finds itself, in the autumn of 1886, in a toned-up condition, with its

energies freshened, and its comprehensions of business possibilities greatly
enlarged. We are not deceiving ourselves in saying and believing that the
coming six months, and very probably the coming twelve months, will be
periodsof unusual industrial and commercial activity. A year ago, the possi-
bility of the return of such a season as this was seriously doubted. The enor-
mous machinery capacity, railroad capacity and money capacity, was thought
to be then far beyond the limits of probable requirements. But here we are
already, leaping ahead of facilities and of supplies. All of the industries
are crowded. There is scarcely any idle labor. New industries are spring-
ing up in the West and South. The iron trade is in a better condition than
it has ever been; not in one or two branches, but in every one. Crude iron
has advanced fifty cents per ton for the special makes; refined and medium
iron, besides tank-plate and steel-iron, are all very strong and active, and
both manufacturers and buyers are expecting a further advance by Novem-
ber 1. Mills are sold from one to three months ahead, and buyers of small
lots of material find it difficult to secure supplies within i-ixty or ninety
days. The bridge-builders are very busy on winter and spring orders, and
during the past week specifications' were submitted for material calling for

eight or nine thousand tons, at least. The rail-mills are scarcely able to
accommodate December or January buyers. Old material of all kinds is

scarce and active, and prices have advanced 50 cents to .$1 per ton. In
the lumber trade there is a healthy scarcity of building material, but not
such as is likely to create a general advance. Retail dealers are carrying
light stocks. Wholesale dealers have taken the alarm, and are purchasing
as quietly as possible, without alarming the trade. Eastern supplies are
heavy, but in view of the enormous consumption, they are not likely to

depress prices.
In the coal trade a general advance has just taken place in anthracite,

and an improvement is thought probable in the bituminous centres of the
Western States. The Governor of Pennsylvania has seen fit to direct that

steps be taken to ascertain whether the anthracite coal combination is vio-

lating the organic law of the State. The anthracite companies expect to
advance prices still further during the winter, in both Eastern and Western
markets. In Chicago the Western Combination met last week and resolved
to take out of coal all there was in it. In other industries, such as the tex-
tile industry, there is greater activity than ever before known in its history.
Wool is very strong, and still advancing. Cotton is a trifle higher. Textile

products of all kinds are bringing asking-prices, and manufacturers are
unable to more than keep pace with the urgent demands of jobbers and
buyers.

In building matters there is necessity of noticing some little falling off in

several cities and localities. Throughout New England, especially in the"

towns and villages, a fair degree of building activity is generally reported.
Architects and persons interested in real-estate operations, think it proba-
ble that small house-building will assume much larger proportions next

year than this year, mainly for operatives' requirements, and some archi-

tects are now at work on plans for small houses of an attractive appear-
ance and comfortable interior, which can be built at small cost. There is

room for enterprise and talent in this direction. The abodes of the opera-
tive classes are too generally neglected by architects, and even by builders,
and nowhere else than in New England can the needed reform be set in

operation. The figures showing real-estate operations in New York indicate
a great deal of activity, and a sharp increase over last year. The figures,
as given by an industrious contemporary show that, for the first nine
mouths of this year, the conveyances numbered 10,299, representing in

round numbers, S186,000,000, against 8,237 conveyances for the same time
last year, representing in round numbers, $133,000,000. The correspond-
ing figures for mortgages were, 9,290, and 7,451, and the sums of money
$104.000,000 and .1576.000,000 respectively. So far this year the buildings
erected, and for which permits are taken out, count up f50,000,000 in round

figures, against some $36,000,000 for the same time last year.
In Philadelphia the number of permits granted since January 1 foot up

3,117 against 2,958 for the same time last year. The number of operations
have been 7,601 against 6,496 for same time last year. The number of two-

story houses built, or for which permits have been taken out, are 4,079

against 3,650 for the same time last year, and for three-story houses 1,699
and 1,311 respectively. Going farther West we find a very general im-

provement in building activity in Pittsburgh, and in a half-dozen active

manufacturing centres within a hundred miles. Along the Ohio Valley
the reports during the past week have been more encouraging, although
there is no very great rush in building. In Chicago there is a perceptible
decline in heavy operations, but there is the promise of improvement in

small houses, especially along the lines of the several roads leading out of
that city. Real estate has been picking up along those lines, and, accord-

ing to some opinions, there has been an advance in the value of city real

estate in many of the larger towns along the trunk lines, between Chicago
and New York. There is certainly no evidence of any retrogression. On
the other hand, all of the conditions are favorable to an increase in house
and shop building. The industries between these two great titles are vig-
orous, and there is nothing to interfere, so far as is observable, with the
continued healthy development of all the industries, great and small. In
the farther Northwest the same general conditions exist; but the ups and
downs of trade are more quickly and deeply felt, because the newer sec-

tions are subjected to numerous unsettling influences, such as good and bad

crops. Throughout the Mississippi Valley there seems to be a genuine re-

vival at work, but this depends upon the certainty of good agricultural
result*. If the Mississippi does not overflow, if there is no repetition of

strikes and there is not likely to be if cotton advances in price, as it is

likely to, and if the crops are favorable, as is very probable, the spirit of

improvement will take a fresh start, and a great" deal of willing capital
will find its way through that rich valley and lend a helping hand to strug-

gling industries as well as to struzgling agriculture and transportation in-

terests. The great interior is offering numerous inducements now, and
with a continuation of the. present healthful tendencies, these opportunities
for the investment of money will increase in number and broaden the

opportunities for the builder, the architect, the carpenter, mason, brick-

layer, painter, and decorator.
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CERTAIN
manufacturers in Pennsylvania seem to be dis-

posed to emulate the worst of the trades-union doings in

their dealing with their employes, and we hope that they
will be sharply looked after. It seems that the men in a cer-

tain mill in Frankford took a dislike to one of their fellows,

and demanded his discharge, enforcing their demand by leav-

ing their work until it should be granted. As persons of or-

dinary intelligence must have a pretty serious grievance against
a man to be willing to sacrifice their wages to have him taken

out of their way, one would think that the matter presented
an excellent subject for friendly discussion between the em-

ployers and employed, and perhaps for arbitration, but the

Fraukford mill-owner thought otherwise, and, instead of try-

ing to come to an understanding with the poor people depen-
dent upon him, he called on the other members of the man-
ufacturers' association to which he belonged to "

support
" him

by turning all their employes out of doors. This, with a blind

obedience worthy of the most fanatic trades-unionist, they im-

mediately did, cutting off nine hundred of their unoffending
fellow-citizens from their daily work, and depriving their un-

fortunate families of their bread and butter. This, however,
did not satisfy the injured dignity of the manufacturers, home-

thing, apparently, having been said about furnishing pecuniary
assistance to the locked-out workmen from labor societies

outside the city, the manufacturers' association gave notice that

if any one outside of Frankford took pity on their starving
men, they would at once close all the mills in the city, turning

seventy-five thousand innocent and helpless men and women
into the streets, to beg, or steal, or die. We trust, for the

honor of humanity, that this horrible threat will not be carried

out. The annals of the doings of trades-unions are bad enough,
but the worst brutalities of rattening and mill-burning would
be trifles in comparison with the crime of depriving at a blow

seventy-five thousand people of their living, just at the begin-

ning of winte;-, simply because one man, of whom very few of

the victims had ever heard, chose to make himself, through his

choice of subordinates, disagreeable to his dependents, and find-

ing the latter not quite so submissive to his will as he liked,
took advantage of his relations with other manufacturers to re-

venge himself by the ruin of a whole community.

*f I CURIOUS conspiracy is said to exist among the dealers
r in coal-tar in the cities of the Middle States, by means of
' which the price has been raised to exorbitant rates. Ac-

cording to the Philadelphia Press, the combination includes

dealers in Philadelphia, Pittsburgh, Cincinnati, Washington,
St. Louis, New York and Boston, and holds, as a means for en-

forcing its rules, a fund of more than two hundred thousand

dollars, contributed by the members, each of whom agrees to

forfeit his share in the fund if he violates the dictates of the

association. One of the rules is at present that each member
shall have unmolested control of the market in the place where

he lives, and his associates are prohibited from selling any tar

whatever to persons within his jurisdiction. Another rule ap-
pears to be to put up the prices to the highest possible point,
and this is said to be now from three dollars and a half to four
dollars a barrel, according to the quantity taken, the cost to

the dealers being about eighty cents. As the addition of four
hundred per cent profit to the cost of the goods naturally
checks sales, a third rule is said to be in force, by which the

surplus stock, which cannot be sold, and is too bulky to store
with advantage, is to be regularly destroyed. Some of the

Philadelphia contractors, who use coal-tar in great quantities,

naturally dislike paying so much for it, and have, it is reported,
endeavored to procure it elsewhere at a price more nearly in

conformity with its cost. From the dealers in other cities

they got no satisfaction, as these, belonging to the combination,
refused to sell to them, but they discovered that coal-tar could
be imported from England at a cost of about one dollar and a

quarter a barrel, and one or two of them accordingly bought
English coal-tar for their purposes. The American combination,
however, was equal to the emergency, and, as the Press says,

proceeded to coerce the offending contractors. OKC of them,
who had been guilty of buying English tar, found himself

charged nine dollars a barrel for the next American tar that

he bought, and the American ring is said to have controlled

some of the inspectors of the Philadelphia paving-department,
which uses large amounts of tar, who rejected all work in

which they discovered that tar not .told by the combination had
been employed. There is probably some exaggeration in the

Philadelphia accounts, but as an enhancement in the cost of coal-

tar is a matter of considerable importance in building, it will be

interesting to know whether the present prices are kept up arti-

ficially, and if so, whether there is no means of reducing them.

WE regret to hear of the death at Cincinnati of one of the

most respected architects in the city, Mr. William Wal-

ter, who, as we learn from the Commercial, died last

month after a long illness. Mr. Walter was one of the pion-
eers of Cincinnati, having been brought there by his parents
from Pennsylvania in 1828, when he was thirteen years old.

His father, Henry Walter, was an architect of the old school,
and the young William, after serving an apprenticeship to a

builder, entered his father's office, and with him designed the

rather famous State Capitol at Columbus, as well as St. Peter's

Church in Cincinnati. To these succeeded many other com-

missions, and Mr. Walter continued in active practice until

about eight years ago, when an attack of paralysis warned him
that his overtasked system was giving way. He recovered in

part from this, but a second stroke prostrated him, and after

years of patient suffering, at last put an end to a long, happy
and useful life.

MANY
architects and others in the Eastern States will hear

with regret of the death of Col. Francis L. Lee, one
of the oldest and best-known landscape-gardeners in the

country. Colonel Lee was born- in Boston in 1823, and educated
at Harvard College. He inherited a considerable property,
and might have spent his life in idleness, but for his passionate
love of nature, which led him to devote himself, with a zeal

that few professional men throw into their work, to the pur-
suit of the art which gave the best opportunity for the studies

which most attracted him. Too much engaged, perhaps, by
the distractions which are inseparable from wealth and position,
to give his mind to very important commissions, his practice was

chiefly among private proprietors, for whom his exquisite taste

did wonders in the development of those beauties of form and
color which the good landscape-gardener manages so skilfully.

Perhaps the most remarkable characteristic of his work was its

subtilty of effect. Although he inclined usually to a natural

treatment, as distinguished from the artificial management of

grounds, there was nothing careless about his composition.
The commonest tree or shrub was to him a means of expres-
sion of which he knew perfectly the value, and he used the

tints of leaves and modes of branching, as a painter uses lines

and colors in his picture. Personally, Colonel Lee would, by
strangers, hardly have been suspected of the delicacy of per-

ception which showed itself in his work. Brought up to out-

door pursuits, and associating in consequence chiefly with men,
among whom he was very popular, he was rather remarkable
for a bluff masculinity which those who knew him soon found
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to be only the superficial covering of the kindest and most hon-

est of hearts, and the sensitive feeling of a true artist.

CURIOUS accident, which had fortunately, no conse-

quences more serious than the destruction of twenty-five
thousand dollars worth of property, happened on Long

Island not long ago. Every one knows the cylindrical iron

reservoirs which have become so popular among the engineers
of small town water-works, and already disfigure so many
pretty hills, and it is not surprising that the King's County
Water Company should have had one built for the purpose of

supplying the villages about Coney Island; but the Company
required an unusually large one of its kind. For some reason,

it was built two hundred and twenty-seven feet high, sixteen

feet in diameter at the base, and eight feet at the top. Accord-

ing to the rather unreliable accounts in the newspapers, the

plates at the bottom were one inch thick, diminished in thick-

ness toward the top. The whole, was of steel, apparently of

some quality hitherto unknown, since, according to the Boston

Herald, the tower was "
supposed to be able to resist a pres-

sure of sixty thousand pounds to the square inch." On the

completion of the tower, it was tested by filling it to the top
with water. Hr.rdly had the pumping ceased when one of the

plates near the bottom burst, breaking in two, and allowing a

jet of water to escape ; and in a moment the tower separated
into a dozen pieces, the water poured out in all directions,

and the mass of steel fell to the ground. The young engineer
who directed the testing was standing close beside the tower

when it burst, but happily escaped with no worse harm than a

thorough drenching. Not pretending to any skill in hydraulics,

we will not attempt to explain the accident. According to

Trautwine's formula, which we take to be reliable, the plates

were of ample thickness, even if they had been of iron, instead

of that wonderful steel which is described, and the most rigid

inspection is said to have been given to the material, so that

the bursting seems to have been due to one of those unaccount-

able freaks of steel, the list of which is so rapidly extending.

HE question of the validity of laws in relation to contracts

for labor was recently brought up before the United States

Circuit Court in Detroit. As every one who reads the

speeches of politicians must have observed, it is common now
to talk about imported contract labor with affected horror, as if

it necessarily involved the abuses of the coolie system ; and the

popular prejudice has been reflected in legislation, avowedly

designed to protect workingmen against competition, to the dis-

advantage of those who employ them. Not long ago a ship-

builder, living near Detroit, suffered from a strike among his

men, and crossed the river to Canada to get others to supply
their places. He made agreements with a number of men to

come and work for him, but no sooner had they arrived than

they were sent home again by the striking workmen, who fol-

lowed up this proceeding by prosecuting their late employer
for violation of the contract-labor law. The counsel for the

defence, instead of smuggling his client away under a cloud of

exceptions and delays, chose, fortunately for the public, to

attack the law itself. We do not pretend to any knowledge of

legal science, but it seems to us that some of the points in his

argument were very well put. In regard to his client's viola-

tion of the United States law in making contracts for labor

in Canada, he said that there was no law against this in Canada,

and argued that a man could not be punished in the United

States for doing something in Canada which was perfectly

legal in that country, which, by the way, is the same doctrine

that the United States Government has itself been rather stren-

uously maintaining in another case. Moreover, as a foreigner
has a perfect right to come to the United States and work
without any contract, Mr. Griffin inquired, somewhat perti-

nently, why it should be made criminal for any one to hire

him to do what he was free to do without being hired, and sug-

gested that the law was here guilty of a slight absurdity
What will be the decision of the court no one can say, and the

questions involved are so important that the case may be car-

ried to the Supreme Court of the United States.

TTJS contrasted with the socialistic view of high explosives,

r\ the scientific method of treating them, though less famil-

iar, is interesting. The most extensive investigation yet
undertaken into their properties is probably that which has for

years been carried on at Willett's Point, in New York harbor,
in connection with the United States torpedo-station there,

some of the results of which were utilized in the operations

among the East River reefs. The usual method of testing dyn-
amite, or similar substances, is to fire them in such a way that

their expansion shall indent a block of some soft metal, such
as lead or copper, either placed in contact with the explosive,
or receiving the impression through the medium of a piston,
[n tests requiring accurate determinations, the soft metal is

employed in the form of a cylinder of a certain length, which,
under the impact of the piston driven by the explosion, is short-

ned, to an extent that can be measured by means of microme-
ter guages, and on comparing the effect with that produced by
the action upon similar cylinders of known forces of a different

kind, a good idea can be obtained of the forces developed by
the detonation. In the experiments at Hallett's Point, which
were undertaken with special reference to the torpedo-service
of the United States, the ordinary measurements of the explo-
sive force of various substances were supplemented by investi-

gations into their effect, when fixed under water, upon sub-

merged objects near by. The apparatus used for making
determinations of this sort, as described in the Engineering
News, was very simple and effective. An iron buoy, made

very strong, to resist the explosion of the experimental charges,
was furnished with a wire rope, of adjustable length, for sus-

pending the cartridges at the desired depth in the water. The

rope was attached to the buoy by a link, sliding on a spindle,
five rubber rings being interposed between the link and the nut

on the end of the spindle, to act as a spring for preventing the

full transmission of the concussion to the buoy. The cartridges
to be fired were fixed by wires in the centre of a very strong
iron ring, several feet in diameter, around the circumference
of which were set six pressure guages, in sockets made for the

purpose. The cartridges were fired by means of an electric

spark from the shore, and after each discharge the ring was
raised to the surface, the guages inspected, and notes made of

the result. As the essential point of torpedo action is to pro-
duce an impression through the medium of the water upon
floating objects, it is obviously of the greatest importance to

know just what effect will be produced at a given distance by
a certain charge of any explosive, and General Abbot's tests,

conducted, as they have been, with extraordinary skill and in-

genuity, have given the United States torpedo-service the rep-
utation of being the first in the world in scientific understand-

ing of the subject. As incidents in the investigations, many
curious notes have been made. Those who have trolled in

vain for blue-fish in Newport harbor know well enough that

fish dislike the vicinity of a torpedo-station, but the Govern-
ment tests show that the shock which affects them is trans-

mitted through the water to a great distance, the explosion of

a five-pound dynamite cartridge making menhaden several hun-

dred yards away jump out of the water. It is possible that

the concussion acts unpleasantly upon the delicate membranes
of the gills and swimming bladder, in something the same way
that the striking of two stones together under water by a mis-

chievous boy will cause severe pains in the ears of his fellows

who may be diving or swimming below the surface in the vi-

cinity, and the detonation of the high explosives would in this

way be much more distressing than the comparatively slow

combustion of gunpowder. The effect visible on the surface

of the explosion of a torpedo is found to depend greatly on the

depth to which it is submerged at the moment of firing. A
charge of one hundred pounds of good dynamite, fired at a

depth of five feet, will throw up a column of water three hun-

dred and forty feet high, and about thirty-five feet in diameter,
while two hundred pounds, at a depth of nineteen feet, will

throw a column eighty feet in diameter to a height of only

eighty-one feet.

NEW telephone, according to the Revue IndustrieUe, has

been introduced by Dr. Ochorowicz. The main point of

novelty seems to consist in the magnet, which is in the

form of a split tube, and is furnished with a vibrating plate at

each end. The two plates are polarized alike, so that when

the magnet, under the influence of the current, attracts one, it

repels at the same time the other, and the vibrations reinforce

each other. The bottom of the box containing the magnet is

also made of a plate of tin, fixed at the centre, and serving ap-

parently as a sort of sounding-board ; and the effect of the

united action of the plates is to increase the efficiency of the

instrument in a very marked degree. It is said for instance,

that music can be transmitted so as to be heard all over the

room in which the telephone stands, and conversation can be

distinctly heard several feet away.
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From the Hospital of Santa Cruz.

NOTES OF TRAVEL. 1

TOLEDO.

TTT O L E D O has
* I been styled

not improperly
the Faubourg St.

Germain of Spain ;

the city of old mem-
ories, with its dingy,
weatlier-beaten aris-

tocracy ;
its splen-

did memories of the

past and its tattered

rags of modern de-

cay; its relics of vast

industries and its
shift less hand-to-

mouth habits of to-

day; a city where-
in the Darwinian

theory has been re-

versed and the fit-

test in everything,
art, science and so-

ciety, has been slow-

ly dying off through
two centuries, while

the worthless has

thriven among the

ruins and taken the

first places in what
was once the proud-
est city in Spain.
The tale of its tips

and downs would (ill

a volume. The Ro-

mans found it a thriving centre of population. Leovigilde, the Visi-

goth, made it his capital, raised it above the other cities of the penin-
sular in rights and powers, and renewed it on every side. In 711 the

Moors invaded the land, and of the many kingdoms into which Spain
was divided by them, Toledo was, for a long time, thejforemost. In

1085 the Castillians came
over the mountains, drove

back the Moors towards

Cordova, named the whole

country New Castile, and for

more than three centuries

Toledo was the first capital
of Christian Spain, with a

population exceeding 200,-

000, and a vitality in art and

industry that is hard to ap-

preciate now. With the es-

tablishment of Madrid as

the capital of united Spain,
Toledo began to die the slow

death which has been lasting
these three hundred years.
With such a history, no

wonder that Toledo is rich

in monuments, nor is one

surprised to find Roman-

esque and Moorish, early
Renaissance and late Gothic,
all mingled together within

its walls. Toledo is the cen-

tre of Spain, architecturally
as well as geographically.
From North and South its

architecture has been drawn,
and fortunately each period
did not blot out all the works
of its predecessors, so that

in seeing Toledo a fair idea

can be formed of all the

styles which have flourished

at different times and in dif-

erent portions of the penin-
sular. And there is plenty of good work from each period, though
a great deal of it is so hidden away in unexpected ways that
the city at first does not promise any of the riches which closer

acquaintance reveals. It is a field for the patient investigator, for

one who is not daunted in his architectural burrowings by the for-

bidding glare of the omnipresent Spanish whitewash. Foreigners,
somehow, have a notion that the Spaniards are a very dirty people,
but to judge by the way in which they whitewash every wall and

ceiling showing the slightest leanings towards antiquity, one can

hardly accuse them of being architecturally unclean.

Toledo is built on a high, precipitous bluff the inhabitants

1 Continued from page %, No. 557.

declare there are seven hills, and compare them to those of the Eter-

nal City. Around three sides of the bluff runs the Tagus in the

curve of a wide Moorish arch a turbid, rushing stream, too hemmed
in by the rocks to do anything but fret and foam and make naviga-
tion dangerous. In order rightly to appreciate the extremely pictur-

esque situation of Toledo one ought to arrive at the railway station

after dark when the moon is just rising over the distant hills, and,

leaving baggage and all cares to follow by omnibus, make the ascent

on foot. It is a good half-hour tramp to the plaza, but it is well

worth the effort. The road crosses the river by an old Moorish

bridge with a monumental archway at either end, and then turns

sharply to the right to wind slowly along the steep sides of the cliff.

Far above, the square walls of the Alcazar and the few remains of

the Castillian fortifications stand out against the moonlight in pic-

turesque silhouettes, and at every turn some new, dim perspective
offers itself; a huge jutting parapet, apparently hanging over the

edge of the bluff
;
a lowly, massive brick pile pierced with a wide

horseshoe arch ; a slender tower rising above a confused tangle of

roofs; or a flying-buttress and an angle of a Gothic church; while

on the right, as one ascends, the twinkling lights of the few dwell-

ings in the valley seem to stretch out farther and farther towards the

darkness of the hills, and one can hear the river roaring and break-

ing in vague white bands as it dashes over the rocks and under the

black shadow of the old bridge. And after winding half way around

the citv and crossing back on itself the road ends in the quaint Plaza

de la Constitucion, lined about with open colonnades and full of mys-
terious shadows and picturesque outlines. All this looks quite differ-

ent in bright sunshine, for, however interesting the forms may be,

Toledo lacks color, or rather has but one color, a pale brown or

yellow, which is repeated in everything, stone, rocks, the mud houses,

the pavements, the distant hills, and even the swift-flowing river, so

that only under the questioning obscurity of early moonlight does

one fully realize the beauty of the situation.

The architectural history of Toledo may almost be divided into

two epochs : the brick period and the stone period, the former end-

ing with the expulsion of the Moors and the introduction of Castil-

lian ideas, and the latter reaching down to the time when the city

became too poor to build any monuments and contented itself with

mud an 1 stone for its private architecture. The Moorish brickwork

of Toledo deserves more careful study than it is apt to receive, as it

is almost unique of its kind
; indeed, excepting the Giralda at Seville

and the tower of San Juan atjSaragossa, there is hardly anyJMoorisq

TO fWI/fl"

work existing in Spain in which brick serves as any more than a
mere surface to receive stucco ornamentation. In Toledo there are

half a dozen or more Moorish towers, all of them graceful in propor-
tions the Moors never did an ungainly piece of work and all of

them designed in a way which shows that the use of brick was per-

fectly well understood, even if stucco was generally preferred for

finish. Possibly, some of the work which now shows nothing but
brick may have been once incrusted with a still richer ornamentation
in stucco, though the appearances do not seem to indicate anything
of the kind.

One of the most pleasing of these constructions is the tower now
forming part of the church of San Tome. It has been considerably
mutilated by time and the Christians, the windows above and below
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have been partly (illed up, and the columns of the light intermediate
arcade have disappeared, but the main lines still remain. Who bill

a Moor would ever make a success of such a combination of plain
broad wall-surface and delicate cusped arches V Those old masters
of Spain understood some things about architecture thoroughly
They were never mistaken in proportions, and they knew how to
make a plain brick wall interesting by the use of a very little fanci
ful detail, and by employing the simplest possible features. Another
no less interesting piece of Arab work is the old city gate, known as
the Puerta del Sol, which is said to have been preserved intac
as the Moors left it, though the masonry offers a suggestion of Cas
tillian restorations. In the centre is a round horseshoe archwaj
beneath a wider pointed arch springing from plain columns a thef
from some early Christian church, doubtless. Above is a double row
of interlacing brick archings, such as the Moors used so often in theii

work
; on the right a square bastion, against which the city wal

abuts; on tlie left, a huge semicircular tower with an open gallery
making the circuit and projecting outlooks on each face; the whole
combined in a pleasing, harmonious manner and capped with a bat-

tlemented cornice; simple and solid as becomes its character of city
gate, but with enough fancy to give it the aesthetic charm which
seems inherent in all the handiwork of the Moors.
A building quite worthy of notice, Moorish only in the style of its

architecture, is the old Jewish synagogue, built in 1366 by a wealthy
Jew whose name has descended to us, Samuel Levi, and possessing
an added attraction to the architect from the fact that it was the firs

instance in which the Jews made use of the Mauresque in the build

ing of a synagogue, a style which has proved so acceptable to Jew
ish ideas that it has been generally adopted ever since. This ok
temple consists of a single nave with no chapels or niches, and plain
walls unbroken save by the few narrow lancet windows and by a
broad stucco frieze of the richest Moorish design. The ceiling is of

wood, hipped all around, with traces here and there of gilding anc
color decoration and a few bus of elaborate carving. The Jews were
driven out in 1492. Since then the synagogue has been known as
the church of Neustra Senora del Transito, until within quite recent

years, when the government has claimed it as an historic monument
Another reminder of the Jewish period is the church of Santa

Maria la Blanca, once a synagogue, successively a catholic church, a

reformatory for women, a soldiers' barrack, an army store-house, am;
now in the hands of the Commission of Ancient Monuments, which
has restored the elaborate detail with more or less success, applied
whitewash freely, but rather indiscriminately and placed the muti-
lated remains under the charge of the government. In plan, this

synagogue is essentially the same as a Moorish mosque; an oblong
divided into live aisles by rows of piers and arches supporting a
wooden ceiling which is level over each aisle but raised higher at the

centre, somewhat after the manner of a Christian basilica. The ar-

chitecture has suffered so khat one can only speculate on the richness
which once adorned it, but the few scattered bits of tiling and poorly
restored ornaments can give an idea of what it might have been.

Leaving the Moorish work for space would fail to notice even
a tenth part of the remains of this style scattered about Toledo
the cathedral is the building of the stone period which claims the
first attention, both from its size and the intrinsic merit of its archi-
tecture. The Spaniards have made the bishop of Toledo the primate
of all Spain, and they fondly regard the cathedral as one of the
wonders of the world, perhaps with more reason than would be at
first suspected. The construction was begun in 1227, and extended

through two centuries and a half. The style is Gothic, of singular
purity when it is remembered to what vagaries Spanish Gothic some-
times descended. The fa9ade is quite irregular. Three richly-
ornamented portals occupy the width of the church. On the ri"ht
is a high, octagonal cupola rising over one of the chapels, and on the

left, symmetrically placed in elevation, but projected boldly from the

fa9ade, is the tower shown by the sketch, a lofty structure which
starts from a plain basement, extended half the height of the church,
the walls and square buttresses above being panelled and treated in a
manner recalling the campanile of the Florence cathedral. The only
windows in the tower are at the very top, just below the platform.
The lantern is later and more florid in style-. The octagonal spire
is terminated by a series of globes and an iron cross, and is encircled

by three bands of wood in the shape of crowns of horizontal rays,

supposed to represent the crown of thorns a curious idea and a
curious effect which is not altogether bad. Each transept has an
elaborate entrance, that on the north being peculiarly picturesque
in arrangement and treatment, and so enclosed by tall, projecting
buildings as to give most delightful half-glimpses as it is approached
from the steep, narrow alleyway before it. None of these entrances
are used, however, except on fete days, access generally being had
to the cathedral through the cloisters at the north of the f^ade.

1

To attempt a description of the interior of the cathedral would be
wasted effort. The Spaniards, more than any other people, are

prone to overcrowd their churches, to multiply riches to such a point
that one is apt to retain only a confused idea of a blaze of gilding, a

profusion of elaborate grille-work, rich, dark old canvasses, intricate

vaulting, and general indefiniteness as to further detail. Besides, in

Spain the church is primarily for the use of the priests, and three-

quarters of the nave as well as all of the choir is enclosed by high
screens, which while affording additional field for the efforts of the

1 A view taken in the cloisters of the Toledo cathedral was published in the
American Architect of October 4, 1884.

sculptor and decorator, and so adding to the richness of the interior,

quite interfere with anything like general effect. Then, too, the

stained-glass windows which form so important a feature of the
northern interiors are reduced to a very small compass in Spain, and
placed high in the walls, shedding only a subdued light in the church.
The Toledo cathedral is not as obtrusive in the character of its inter-

nal architecture as most of the Spanish churches
;
but it has its full

share of all the redundancy which is so perplexing when one tries

to grasp the general scheme, and yet is so delightful when one does
not care a tig which is the transept or how many aisles there are, but
is willing to wander about from one rich bit to another, and enjoy
the whole by taking in its parts. Later on, reflection, and a judicious
reference to a guide-book will tell one that the cathedral is five-aisled,
and has transepts, ambulatory, triforium and clerestory after the man-
ner of all well-behaved cathedrals, and that it measures three hun-
dred and seventy-three feet in total length, by one hundred and

eighty-eight in width
;
but mere statistics or guide-book notes can

give one very little idea of so thoroughly Spanish an interior as this.

There are rich mosaics, curious old tombs, a chapel devoted to the
Easter puppets and processional vessels, all ablaze with gems and

precious metals
;
a triple range of choir stalls of which Thdophile

Gautier speaks as an " ceuvre effrayante de details ;

" a couple of huge,
bronze pulpits, half-a-dozen finely wrought-iron grilles; colossal or-

gans hanging over the choir stalls
;
a sacristy packed with tier after

tier of richly-embroidered vestments
;
a baptismal font six hundred

years old, and a thousand other attractions far more than any one
mortal can ever hope to comprehend.
The Church of San Juan de los Reyes is the most pretentious edi-

fice of Toledo after the cathedral. Erected in 1477 by Ferdinand
and Isabella in commemoration of their victory over the Portuguese
at Toro, it was destined as a place of royal sepulture and was greatly
enriched by the Catholic sovereigns, though ultimately neither of them
was buried there. The style of the church is very late Gothic or

early Renaissance of a type whose principal attraction is in the infin-

ite amount of work expended rather than in any intrinsic beauty of

idea or design. Some parts of the interior, a broad, single-aisled

nave, are not bad, however. The piers are covered with richly-carved

arabesques ;
an elaborate gallery in stone extends all around the

church; and each end of the space corresponding to a transept is

covered with ornamentation : below, rich, pointed arches
; above, a

gallery divided by columns into niches for statues, hung with the

emblems of Castile and Arragon, and adorned with the interlaced

initials of Ferdinand and Isabella. Adjoining the church is a fine

old cloister, said to be the best existing example of the Spanish
Gothic. 2 When the Moors were driven out of Spain, Ferdinand
and Isabella presented to this church the heavy iron chains of the

Christian captives delivered at Malaga. These chains are still pre-
served, and are hung about the exterior of the choir in a manner
which adds not a little to the effect.

Of the Renaissance period, Toledo possesses a great variety of ex-

amples in all shades of style, from such early work as illustrated by
the court of the Hospicio, with its short, heavy columns and curiously
bracketed imposts, to the light, well-proportioned work represented

by the court of the Alcazar, where the imperial eagles figure in the

spandrels to show that Charles V once ruled in Toledo. More inter-

esting than either is the ancient hospital of Santa Cruz, erected
towards the close of the fifteenth century, a fine example of what the

Spanish architects designate as the Plateresque the style of the

silversmiths
;
a style which is sometimes pretty bad, and is apt to be

rather Lap-hazard in its proportions, and uncertain in its quality,

though generally abounding in those delicate, sharply-cut details and
effective arrangements of high lights and shadows which are so satis-

factory when executed in silver on a cup or a salver, and are at the

least interesting when rendered on a larger scale in stone, as in the

present instance. One good feature of this class of work is that the

figures, which are used so freely in relief and in the round, are al-

ways well executed, besides fitting nicely into the general scheme.
The Plateresque is about as near as the Spaniards have ever come
to developing a style of their own. Truly it is only a degenerate, or

perhaps more precisely an undeveloped early Renaissance, and cor-

responds exactly to what the same period produced in England,
France and Germany ;

but the Spaniards added a whimsical, playful
treatment which no northern nation would have thought of, and they
so introduced fanciful iron grilles at the windows, curious wrought
knockers at the doors, and bold, expressive figure carvings in unex-

pected niches and reliefs, that however hard it may be to define, the

Plateresque style is full of individuality and quite different in character
from either Elizabethan or Francis I.

We are told that a year would no more than suffice to become

thoroughly acquainted with Toledo. A few days stay will speedily
convince the traveller of how much there is to study in this strange
confusion of narrow, crooked streets, wherein so many different

styles of architecture are piled pell-mell over Moorish or even Ro-
man foundations. On every side are reminders of decayed nobility
and poverty-stricken municipality ;

and the street is poor indeed,
which has not at least one wide-arched portal with massive oak doors,
jound with iron, surmounted by a battered coat-of-arms, and studded

over with the great, round nail-heads which the local diction desig-
nates as medias naranjes half oranges. Toledo alone is well worth

he fatiguing journey through Spain. It should be taken first, how-

ever, in order rightly to enjoy it; taken while everything Spanish is

2 For a view of this cloister see American, Architect, No. 450.
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new to one, and the senses are keenly alive to all the strange things

which are found everywhere in Spain. Later, the very quantity ot

the attractions in the old imperial city would be sufficient to daunt

any but the most indefatigable student. C. H. BLACKALL.

ART IN ALSACE AND LORRAINE. 1 III.

HE little town of Kayserberg not

far from Colmar is one of the

most picturesque in Alsace, pre-

serving to an unusual degree its n-e-

diseval aspect. The donjon of a cas-

tle whose erection is locally attributed

to Barbarossa dominates the town

which is traversed by a lively

stream, tumbling over its rocky
bed between ancient confining
walls. Much interesting sculpture
adorns the parish church, certain

parts of which date back to

the twelfth century. The
town-hall is a pretty Re-
naissance structure with a

rich wood-carving in its in-

terior; and several ancient

churches and chapels in

the neighborhood deserve

the tourist's attention.

Mulhouse, on the other

hand, shows few architect-

ural remains of an early

date, its importance being
commercial and compara-
tively modern. Its most

interesting structure is the

t nzxi-n .'ArcJ-.tJ3o/
-ton. town-hall built in 1551

with polychromatic exter-

ior decorations and a roof of red and green tiles. But the local histori-

~~7"\
r
, ). P

cal collection devoted entirely to the antiquities of the town and its

immediate neighborhood is singularly well planned and very rich

in many departments. And not far away is the village of Ottmar-

sheim with a little church which is attributed to the Carlovingian

epoch. In plan it is an octagon, the central-domed space being sur-

rounded by massive piers bearing great arches of a single order,

square in section, and wholly without ornament. Between each pair

of piers is an arcade, rising to the springing of the arch, and sup-

ported by two slender columns with plain cushion-capitals; and

above, unconnected by any secondary arches, but with their capitals

rising to the crown of the great arch itself, are two smaller columns

forming a kind of simulative triforium. One cannot but be interested

to trace, in spite of many variations, the same idea which was some-

time worked out by later and far distant builders as, for instance,

in the late Norman nave and choir of Oxford Cathedral.

The Church of Thann is more familiar to the student of books, and

less exceptional in interest a charming, tall slender structure, dat-

ing from the thirteenth and the two succeeding centuries, with a lofty

tower and spire attached to its northern flank, and very elaborate

late-Gothic portals.
The parish church at Guebwiller is in the transitional style of the

twelfth century, with the round arch still dominant
;
the Dominican

church of the same town is of the thirteenth century and contains

remains of contemporary mural paintings ;
and not far distant is the

Abbey of Murbach whose lords were once princes of the empire, and

could boast of the name of Charlemagne upon their roll. The nave

of the abbey church and its spire have been destroyed, but the choir

and two square Romanesque towers, rising three stages above the

roof, still survive. In the same neighborhood, again, is the village

of Lautenbach, where the church is remarkable for a large and ex-

tremely elaborate porch of thirteenth-century origin. It is three

bays in breadth, and two in depth, and covered with curious and in-

terestinc' sculpture. In short, there seems to be scarce a village in

the whole province of Alsace where the ecclesiastic art of the Middle

Ages has not left relics that are always of interest, often of great an-

tiquity, and not infrequently of unique character ;
and scarce a hill

that is not crowned by the picturesque remains of civic and military

building.

Turning now to the sister province, we may glance first at that

City of Metz which has played so large in part in the active history
of Europe, and is so identified in our mind with things political and

military that we may feel, perhaps, as though nothing more art-

istic than fortifications could await us there. But in truth it con-

tains much that is of the highest architectural interest, beginning
with the large and beautiful cathedral. A church of the Carloving-
ian epoch had succeeded on this site a still earlier chapel, but was

destroyed in the twelfth century. Reconstruction was immediately

begun, but slowly and with many mutations of plan and design. Not

until the middle of the fourteenth century was the structure given its

present shape, and many parts are of still later date the tower and

the choir being of the end of the fifteenth century and the fa9ade

1 L'Art en Alsace et Lorraine. Par Ren<; Menard. Parts : Ltbrairie de L'Art;
Charles Delegrave. Continued from page 169, No. 563.

Renaissance in style. French fourteenth-century fashions show in

the extreme elevation of the church which with a length of three

hundred and eighty feet has the height of one hundred and thirty-
five

;
in the beautiful geometrical design of the immense windows,

and in the general slenderness of all interior features. But the plan
is German rather than French, the five-sided apse being without aisle

or chapels. It is such facts as these, of course, which give the build-

ings of these provinces their peculiar interest
;
and it is singular,

as I have already said, to see how wholly blind is the author now
under review to their existence. The cathedral was once very richly
decorated and furnished, but late Renaissance and modern vanda-
lism has denuded it of almost all its treasures. The great rose-win-

dow, however, still keeps its fourteenth-century glass and those of

the choir theirs of the sixteenth. The font is interesting as having
been made out of an ancient Roman porphyry bath, and the episco-

pal throne as having been re-worked from portions of antique
columns.
The Church of St. Vincent in Metz is not mentioned by our author,

but is an interesting structure, with parts of every epoch from early

Romanesque to late Renaissance. It was intended that a pair of

towers should flank the choir -an arrangement which was quite
common in this district.

The local museum of painting was founded only in 1839, but con-

tains some good Dutch pictures and among its modern works Corot's

beautiful idyl called " The Shepherd," famous as having been the

first of his works to be sold, and the first to be engraved. The arch-

asolosrical museum includes a number of Gra;co-Etruscan relics from

the old Campana collection and many objects of Gallo-Roman origin.
The country round about Metz is full of traces of the Roman do-

minion, most striking among which is the aqueduct of Jouy. Of the

long arcade which once crossed the Moselle there remain five piers
on one side of the river, and seventeen with their arches on the

other. The portion which actually spanned the stream seems to

have been carried away by the water at a very early date, for a writer

of the tenth century speaks of it as having perished long ere his day.

According to some archaeologists, Drusus was the builder of this

aqueduct.
A very different town from Metz is Nancy. Few European cities

wear so great a unity of aspect, its ancient estate having been wholly
transformed in the last century and modern hands having added
little since. An ancient walled town when Stanislas, last Duke of

Lorraine, ascended the throne, it was turned by him into the very

type of eighteenth-century civic elegance ;
and as such it still sur-

vives. It streets are straight and similar
;

its gateways so large and

fine that, to quote our author they look like "veritable triumphal
arches

;

" and its main square, formerly called the Place Royale but

now the Place Stanislas, is all but unequalled in Europe for harmony
and stateliness of design and charm of decoration. In plan it is a

large rectangle (as usual, M. Mdnard gives no figures) with cut-off

corners. On one of its sides stands a large triumphal arch
; oppo-

site to this the great Hotel de Ville
;
and rows of stately dwellings

complete the circuit in uniform design Corinthian pilasters rising

through two stories above the basement and the windows they divide

being adorned with balconies. The architect who thus remodelled

the town for Duke Stanislas was Emanuel Hdre, son of a local phy-
sician and evidently an artist of scholarly training, great vigor and

excellent taste. But fine as is his work, it interests us less than does

that of one of his collaborators -Jean Lemour, the famous iron-

worker. The entire city is full of his products. Gates protect the

entrance from the various streets into the Place Stanislas
;
brackets

for lights project from the encircling houses
;

the many balconies

just referred to have elaborate iron screens; the great staircase of

the town-hall is similarly protected and the chapels of the cathedral

enclosed in the same manner
;
the neighboring Chateau of Commercy

boasts a splendid gateway, and many lesser dwellings in the various

streets show minor trophies. All this wealth of delicately, beauti-

fully, and variously wrought metal came from the workshop of Le-

mour, and yet his masterpieces still remain unnoted the magnifi-

cent grilles which stretch across two corners of the Place Stanislas

and connect the town-hall with the buildings on either hand. Our
author does not give their length, but he notes that in their highest

portions they rise thirty-eight feet and from his illustration we may
guess at some fifty feet of extension for each, covering a quarter-cir-

cle on plan. Each is so designed as to form three portals (the central

much the largest) which, however, are not true gateways but frames or

settings for fountains. These fountains, designed with the rock-like

substructures and basins and the groups o mythologic, aquatic

figures so characteristic of the Rococo period, were the work of two

local sculptors Guibal and his pupil Cyffle and are singularly

graceful, charming, and unexaggerated examples of their kind. Tak-

ing the conception as a whole the stately palaces, the magnificently

elaborate iron-work with its touches of gilding, the florid and ani-

mated groups, the spouting streams (we may suppose they do spout)

and the background of thick foliage against which the harmoniously
united stone and metal work is relieved we have a most noteworthy

example of that accord in idea and execution between artists in dif-

ferent branches from which alone can spring the finest architectural

results. And we have a proof, moreover, that however the art of

the time of Louis Quinze may have lacked for purity and depth and

feeling, and for that highest beauty which depends upon these, it

stands almost without a rival in the work of whst I may call scenic

decoration.
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Lemour's iron-work deserves attention for its own sake, moreover,
as well as for its effectiveness as a factor in Hdre's scheme. His

personality is made known to us through a large volume containing

reproductions of his works from his own drawings, and a voluminous
text which not only tells, in truly epic style of the perfection of his

results and the difficulties which attended their production, but also

traces in a delightfully naive and imaginative way the history of the

forger's craft from the days of Tubal Cain, and enthusiastically
vaunts its practical and artistic importance. We may be amused at

times by the exaggeration of his phrases and the egotism of his

point of view; but the general result left upon our minds is that of

admiration for one who was so confessedly and contentedly an arti-

san yet so thoroughly an artist, and was so passionately devoted to

his own branch of work that he could not help seeing others in a

somewhat distorted perspective. It is not philosophical criticism we
want from an artist but contagious enthusiasm; not a just estimate

of the comparative value of the medium he works in but such an

appreciation of it as shall open our eyes to its highest worth and pos-

sibilities; and these are the things we find in Lemour's pages.
His designs, considered from a scenic, decorative point of view,

are, as I have said, extremely admirable ;
and from a purely artistic

point of view they have great charm and beauty the general con-

ception being dignified, harmonious, well-proportioned and well-

balanced, and the supple, graceful Rococo details being treated with

marvellous dexterity, originality and freshness of feeling. No one

ever understood better than he that great principle of decoration

which is so seldom mastered to-day and nowhere more seldom

than in work of the same character as his the art of so covering
the field that it shall be neither empty nor over-crowded, and of pre-

serving throughout all mutations of detail the same general balance

between motive and background. No Rococo ironwork is better than

Lemour's I think even the famous gateways at Wiirzburg are not so

good, being less refined in feeling, less reticent in design, and heavier

and more exaggerated in detail. But even the best Rococo iron-

work beautiful, seductive though it is, is not thoroughly
"
good

"
if

examined from the point of view of the properties of the material

and the exigencies of its manufacture. If we look at the illustra-

tions in M. Menard's volume at least at such of them as are mere
outline elevations we might hardly guess that they represented

wrought-metal work at all. That is to say, like all other products of

the period, Lemour's grilles are architecturally conceived in imitation

of structures built up of hewn materials. His great gateways stand

on high solid plinths, with elaborate mouldings carefully profiled as

though the chisel had been at work. From these rise lofty pilasters

bearing arches and rich entablatures crowned with vases and

trophies imitative of solid forms. Of course the whole structure is

open, the main, forming members being united by lace-like tracery

simulating sculpture in relief. And of course the design, though in-

spired by designs for stone, has been modified to suit the material

and is executed with minor forms and details possible of realization

in no other substance. But this does not do away with the fact that

it was inspired by designs for stone that the whole scheme is, from

a true ironworker's point of view, a wrong scheme, proceeding from

the desire to do something else than the most natural and straight-

forward work of which the material was capable.
Leinour himself dwells constantly and in the strongest terms upon

the difficulty of his tasks tells us how extraordinarily hard it is to

hammer and weld his metal into such lithic shapes, what time, and

patience, and accuracy of hand and eye go to the drawing of such

accurate, strong, straight lines, the building-up of such elaborate

architectural forms, the uniting into a single frame of such solid fac-

tors as form the basis of his designs. It was all honest smith's work

he put into his products all hammered, and welded wherever pos-

sible (nay, where one might have thought it quite impossible), and

elsewhere firmly riveted never east or moulded. And the more

one studies the non-metallic character of his conceptions, the greater

grows one's admiration for the skill which could execute them thus

as well as for the inventiveness and good taste which could imagine
them so charmingly. But all the same, I say, it was in a certain

sense mistaken taste and misapplied skill ;
and his own proclamation

of the difficulties over which he triumphed does but prove the fact.

A smith of an elder day would have found cause for glory in submit-

ting to the natural requirements of his material ; in drawing from

these the beauty of his results ;
and in pointing out how essentially

appropriate to travail of the fire and hammer were his lines and

{orms not how difficult because inappropriate.

All of which things it is well to remind ourselves of just now,

since our own use of iron is just beginning to assume the station and

to have the ambitions of an art; for nothing is more seductive to the

unreflecting eye than Rococo ironwork, and no books are more easily

misleading to the novice than such as Lemour's. But having thus

done what I conceive to be my duty, I will frankly confess that this

is one of those cases we sometimes meet with in our study of art

when, in spite of a knowledge of what is
"
good

" and what is evil,

and a willingness to accept the theories thereupon dependent as

o-uides for practice, one cannot help almost preferring the evil to the

good when one actually sees it. It has been my good fortune to

study much ironwork of many epochs in many lands. Much of it is

certainly more rational, some of it is certainly more beautiful, than

that of the Rococo epoch ;
but none is so splendid, so triumphant, so

superb, so imposing. And there are certain moods in which even

the greatest purist among us prefers splendor to purity and grandeur

to beauty itself. In such a mood we may perhaps confess that
Lemour "

ought not
"

to have used his metal as he did but how glad
we are that he did ! There is a lawlessness which is a law unto
itself there are "illegitimate

"
results which do superbly well with-

out any fathering from theoretic approval ; and the splendid struct-

ures in iron of the Rococo epoch are among them. If I were not
afraid of being accused of confounding small things with great and

getting too much in the mood the artist of Nancy dwelt in himself

(without the excuse which he had as an artist possessed by his art),
I should say that we may consider such efforts somewhat in the way
we consider the audacities of a Michael Angelo in paint. Theoreti-

cally they are not to be commended of a surety they ought not to be
imitated yet how great a good fortune it is that they were executed !

The Hotel de Ville at Nancy contains the museum of paintings,
which is the richest in the provinces, possessing some excellent
Italian pictures, a greater number of good examples of the Nether-
land schools, and certain admirable French pictures of the eighteenth

century. These last, then a little out of fashion, were sent by the
consular Government to decorate the Hotel de Ville at the time of

the Congress of Lundville, and have never been returned to their

original resting-place.
The ancient ducal palace of the city, famous for the splendid late

Gothic portal that has so frequently been reproduced, contains the
museum of antiquities which, however, was partly destroyed by fire

soon after the entrance of the German army in 1871. Its greatest
treasure was fortunately preserved the splendid tapestries found
in the tent of Charles the Bold after the battle of Nancy. They
consist of seven immense pieces, covered with allegoric and historic

figure-subjects and are the largest and finest of the kind in France.
Luneville is another town which shows few remains of earlier than

eighteenth-century date, though it is said to derive its name from the

fact that Diana was worshipped there in Roman times, and though
certain statues found in its soil seem to confirm the belief. Its finest

building is the chateau, now used as a barrack, with a park that was
once very famous but has been allowed to fall into great decay.
St. Nicholas-du-Port has a late flamboyant-Gothic church, and Toul
two churches of much interest. St. Stephen's, formerly the cathe-

dral, is apparently of the thirteenth century (once more our author

gives no date) and a peculiarly pure yet rich example of the time.

Its beautiful glass still remains in part and its episcopal chair is a
marvel of delicate sculpture. But in many details, and especially in

its splendid west portal, it suffered greatly at the time of the Revo-
lution. The Church of St. Gengould, in the same town, contains

many interesting tombs and is also of a pure Gothic type with
cloisters from the latest epoch of the style.
The church at Epinal goes back in part to the tenth century and

in part is transitional. M. Me*nard gives an illustration of its main

portal which reveals a work of great beauty, and, considering its

location, of some singularity. It is late but still pure Romanesque,
and although very rich, bears no figure-sculpture whatever save a

single figure of Christ in the tympanum. The arch is recessed in six

orders, each supported by an attached column with a delicate

foliated capital. The architraves themselves are square in section

and enriched with chevrons, billets, Greek frets and similar motives

which are far more Norman than southern in effect. As a piece of

purely conventional decoration it is extremely interesting and admi-
rable and, I repeat, unusual in a land where the figure-sculptor's
chisel was so profuse of its products.
The Church of Bar-le-Duc and the Museum of St. Mihiel contain

many sculptures attributed to the great local Renaissance artist,

Ligier Richier, whom I have already mentioned. So great is the

diversity between them, however, that we must believe the attribu-

tions in many cases erroneous. His work may well be acknowledged
in a fine group of St. John supporting the Virgin which is all that

remains of a vast competition once placed in the choir of the church

of St. Mihiel. It is mediaeval in feeling but shows the results of

classic study in the beautiful arrangement of its draperies. But the

same hand that wrought this can hardly have created certain other

groups and figures whose aspect and accompanying architectural de-

tails speak of the seventeenth century.
M. G. VAN RENSSKLAER.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.]

THE FIRST SPIRITUAL TEMPLE, BOSTON, MASS. MESSRS. HART-

WELL & RICHARDSON, ARCHITECTS, BOSTON, MASS.

[Gelatine print issued only with the Imperial and Gelatine editions.]

TTfHE First Spiritual Temple is situated at the corner of Exeter

Jit- and Newbury Streets. The materials employed in the construc-

tion of the exterior are best Longmeadow freestone and Bragg-
ville granite. The basement contains a lecture-room, with seating

capacity for five hundred, and a library and reading-room, as well as

room for heating-apparatus. The principal story is occupied wholly
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by the large hall, with gallery, organ-chamber and speakers' plat-

form. Thirteen hundred persons can be seated. Over the hall, sus-

pended from the roof-trusses, is a story of rooms of various sizes,

from a lecture or class room, about 30' x 40', to rooms 18' x 26', all

reached by staircases at each end of the building, with a central cor-

ridor connecting the two. The interior finish is of oak and of stained

whitewood. The work has been very thoroughly done, at a cost of

$138,266.61.

PLANS AND SECTIONS OF SAME.

TOMBSTONES IN CEMETERIES IN AND AROUND BOSTON.

SKETCHES AT TOLEDO, SPAIN. MR. C. H. BLACKALL, ARCHI-

TECT, BOSTON, MASS.

FOR description see " Notes of Travel
" elsewhere in this issue.

HENRI REGNAULT. 1

TITHE tragic
J|L death of Reg-

nault was in

harmony with his

life and tempera-
ment. Impulsive,
enthusiastic and
headstrong, he was
ever inclined to re-

bel against author-

ity : and so we find

him throwing away
a valuable life in a

vain endeavor to

injure the victori-

ous enemy. The
battle of Buzenval
had been waging
fiercely all day,
and it was only
from sheer neces-

sity that the re-

treat was sounded.

Whatcouldaband-
ful of men, who had

gone through con-

tinued privations

during the siege do

against an enemy
many times more

numerous, and,

withal, better disci-

plined, better fed,
and better commanded? And so, as evening drew on, it was thought
wise to retire; but Regnault, instead of obeying immediately, cried

out,
" Le temps de lacker mon dernier coup de fusil, et je vous rejoins."

He belonged to the new France. He possessed the revolutionary

temperament, the rebellious spirit which is often a virtue in art and

literature, but which is always a vice in a soldier perhaps proof

positive that highly-civilized beings are not fit to inhabit this nether

world, where brute force and diplomacy, otherwise dishonesty, alone

succeed and reign supreme. Regnault was in perpetual revolt against

authority, either that of his father, or of the Institute, or of the world
at large. He wished his " Judith "

to be his first envoi from Rome,
but the rules prescribed a study of the nude, and thus we find him in

a letter complaining of this "joug du reglement
" which he had such

difficulty in bearing. Gifted with an indomitable will, and an enor-

mous faculty for surmounting difficulties, he became an expert in

swimming, walking, gymnastics, riding, and all manly sports, com-

pletely revolutionizing his physique, which, from being weakly and

puny, developed into strength and agility. He delighted in danger
of all kinds from the time when, as a child, he entered a lioness's

den, the better to sketch her, to the day when he foolishly braved
the German bullets. Endowed with a passion for strong contrasts,
we find his letters full of enthusiastic exaggerations about men and

things ; indeed, they are the most interesting part of M. Marx's book.

His love of sunshine was as strong as his hatred of gloom and fog :

without light he could not live. " If poets love winter," he writes,
" and

evenings spent by the fireside, we painters abhor all that is not bright
and light the beautiful sun and lovely heat, which enables us to work
in shirt-sleeves and slippers. We cannot paint with our feet in a

chanceliere, we want freedom for our movements
;
we want a blue

sky. Perhaps later on I may find a more equable climate than ours,

where I shall always have the blue sky over my head." And, again,
from Tangiers he writes,

" God forgive me, but I cannot think that

the sun which lights your part of the world is the same as ours
;
and

I contemplate with terror the time when I shall have to look upon

*"Les artistes celebres. Henri Regnault, 1843-1871," par Roger Marx, Paris, J.

Bouam, 29 Cit<3 d'Antln, BrocW, 4 r.

the dismal crowds and houses of Europe. But ere I depart I mean
to make the real Moors live again. . . . Then to Tunis, then Egypt,
then India! ... I shall rise from enthusiasm to enthusiasm. I

shall intoxicate myself with marvels until, completely hallucine, I

shall be able to drop down into our sad and common-place world
without fear of losing the light which my eyes have drank in during
three or four years. Then, in Paris, when I want to see clearly, 1

shall only have to close my eyes, and visions of Moors, Tellahs, Hin-

doos, enchanted palaces full of gold and lapis, white marble elephants,

and, in fact, all the East, will appear to me afresh. . . . Ah ! quelle

ivresse, la lumiere !
" Fate declared otherwise

; and, instead of this

beauteous vision, he was doomed to return to his native .city to find

her clad in misery, cold and suffering.
Towards the end of December he writes to his fiancee from the

advanced post of Colombes, "At last, this interminable night is over !

Ah, my poor friend, it is horrible ! But I will not grumble, as many
have suffered more than I. Three times during the day have we
changed the camp. . . . An icy wind threatens each minute to carry
off our tents; we are entirely exposed to this icy tempest; everything
freezes in our saucepans; our feet become insensible. Oh! I can

talk feelingly of the cold, and know what it is to pass a night upon
the bare earth, exposed to a freezing blast. Four of our men were

frozen, one of them a sergeant. . . . But enough upon this subject.
I will warm myself at your fireside. Je vous aime ; j'aime mon pays,
el cela me soutient. Adieu." Strange, he had a presentiment that

he would die young; and it was this idea, doubtless, which made him
take in everything with such avidity.

" It is a characteristic of his

nature," says Jules Claretie,
" to be always pushing on : En evant !

go ahead, as the Americans say. What he had in his mind soon

made him forget what he had just put upon his canvas. ' My brain

must be upside-down, that I can never do things at the right time.

... I live from day to day without thinking of the future. I want
to gallop on horseback, to fly from one trapeze to another, and to

paint chefs d'ceuvre, all at the same moment.'
" He worked indefat-

igably from morning till night. Artist by nature, he could use any
medium equally well oil, water-color, charcoal, lead-pencil, pen-and-
ink. That he had the feeling of a poet is also seen in his letters from

Grenada, which he describes as "la plus belle des plus belles, la Gre-

nade au del de lapis, aux tours et forteresses rosiest," and the Alham-
bra as "en or, argent, diament, en/in en tout ce qu'il y a de plus riche

au nonde." " Tons les matins, nous allons dans la divine Alhambra,
ou les murs sont ilex dentelles d' amethi/stes et de roses le matin, de dia-

ment a midi, et d'or vert et de cuivre rouge au coucher du soleil. Nous
restons la jusqu'a ce que la lune vienne nous voir, et, quand elle nous

a envot/ec quelques baiters et qu'elle a endormie les ombres des fees et

des genies qui ont ciseles ce palais merveilleux, nous nous en allons a re-

gret, nous retournent a cliaque pas sans pouvoir arracker nos yeux de

ces colonnes de marbre rose, qui prennent, par moment, les couleurs nac-

re'es du corps saline d'une deesse, et sont noire desespoir et notre bon-

heur tout a la fois. . . . Ma divine maitressc, I'A/hambra, m'appelle;
elle m'a envoije un de ses amants, le soleil, pour me prevenir qu'elle a

fait sa toilette et que deja elle est belle et prete a me recevoir. Je ne

peux faire autrement que de vous quitter." Again, from Marseilles,

when he describes a little excursion by boat,
" ou la petite nacelle sem-

Uaitfiere d'etre seule vivante et seule afendre I'eau avec ce petit clapo-
tis dont la musique est si agreable au milieu du silence." And, again,
" La lune s'etait couchee, les cotes dufond se confondaient avec le del,

on ne voyait rien que les etoiles et a ['extreme horizon deux ou train lan-

ternes quifaisaient comme une ligne brillante sur la mer polie comma une

glace. On n'entendait pas aulre chose que le soupir que rendait de loin

en loin la mer en laissant mourir sur la sable sa derniere petite ride. . . ."

The only qualities Regnault inherited from his father was his strong

will, his perseverance and his energy. From the obscure position of

an errand-boy, Regnault ptire rose to be Professor of Chemistry at the

College de France, directeur of the Sevres manufactory, and member
of the Institute. A true man of science, there was little in common
between father and son

; indeed, there was more fear than love on

the side of the younger man. When " Judith
" was sent from Rome

to Paris, Regnault wrote,
" Do not show my picture to any one, not

even, especially not, to my father." Sent, in 1854, at eleven years of

age, to the Lycee Napole"on, he seems to have done well during his

six years study, and, until he had passed his examination for the

bachelier es-lettres, his father would not let him have drawing-lessons

indeed, he seems to have done all he could to crush out his love of

art. But all the boy's spare time was spent in drawing, at the Jar-

din des plantes, in the stables of St. Cloud, and in the Rennels at

Meudon. His school books were covered with sketches of his friends,

illustrations of the battles of history, and imaginary subjects from

Greek mythology. In M. Marx's book is a re-production of a sketch

done when he was twelve years of age, of some linesmen and a mounted

officer,
"
Waiting for the Queen of England," which is full of char-

acter and discrimination. At fourteen he modelled one of the em-

peror's horses. His first lessons were some hints from Troyon (who
also lived at Sevres) and M. Montfort, a friend of the family, and a

rather indifferent painter of Oriental subjects. Can it be possible
that these two men, whose intercourse with Regnault was so slight,

in any way influenced him in choice of subject ? or did they simply

help to develop his natural tastes ?

When Henri left college, his father still persisted in stifling his

son's enthusiasm by addressing himself to Ingres and Flandrin,
neither of whom had time to devote to the boy's artistic education ;

but it was at their suggestion that he was confided to M. Lamothe
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and at the end of 1863 he entered the studio of M. Cabanel at the

Ecole des Beaux-Arts. The year before Regnault had failed in the

concours for the Prix de Rome, but this year (1863), he tried again ;

but although his work was placed seventh or eighth by the judgment
of his fellow-students, he failed through his innate rebellious spirit.
" M. Lamothe no longer seems to interest himself in me, because last

year after my failure, I set up at Sevres instead of going back to the

atelier where the light was detestable, and where I worked with less

ardor than by myself, and at uncongenial subjects. At the same time

I shall always have great affection for my good master, and shall

ever feel grateful to him. . . . But for some time he has left me no

liberty in my studies, and always wants me to paint what I do not

see. I dare not discuss his narrow ideas with him, and I do not

know how to do what I see, and yet not be disagreeable with him."

In 1868, a change came over the young man. Up to this date his

ideals had been Titian, Ribera, Michael Angelo, Correggio, and (!)

Cortona ;
but now he became acquainted with Fortuny, whose influ-

ence Regnault did not live long enough to grow out of.
" J'ai vu des

etudes de Fortuny qui sorit prodigieuses de couleur el de hardiesse de

peinture. Ah! qu'il est peintre ce garcon-ld! Quelle couleur amusante,

quel esprit, et quelle justesse dans In louche I
"

His first envoi, from

Rome, " Automedon," scandalized some of the members of the Acad-

emy by its exaggerations, its vigor and its departure from le regle-

ment. "In what terms is this rebel to be addressed?" they asked.

But Regnault had a champion in Pils, who cut them short by asking,
" which of you, gentlemen, would be certain to do as much ?

" An
accident, the result of his headstrong daring in mounting a horse

which had already thrown several riders, led to an illness which

obliged him to leave Rome, and he sailed for Spain. There his en-

thusiasm knew no bounds. Velasquez is the " Moliere of painting,
the first painter in the world." He wished to " swallow him," and

reproduce him in his entirety. "The Spanish masters are of more
use to us than Michael Angelo or Raffaello

; they allow you to enter

more into intimacy with them. They do not try and hide their

methods of execution from you, they ask nothing better than to show

you how they work, and do not crush your efforts with their con-

tempt."
And now came the Spanish Revolution, in which Regnault and his

friends played a conspicuous part. They seem to have been in the

thick of it, singing the " Marseillaise
"

in cafe's, and witnessing the

triumphal entry of Prim. So full of enthusiasm was Regnault that

he naturally felt rejoiced when he was commissioned to paint the por-

trait of the Marshal. The horses in the royal stable were placed at

his disposition, he had a riding-school to paint in; everything in fact,

but sittings from Prim, who was too busy to give up the time. How
could the picture fail to be more a portrait of the horse than of the

man V
" l)o not resent it, if you do not find the good man's head fin-

ished enough ;
he did not pose a single second, and I could find no

photograph which would help me. ... I passed two hours in his

study," seeing him write with his spectacles on. ... In spite of all,

people find it very like him." Not so Prim,
" He was represented at

the head of a pack of brigands, a disgusting man who has not washed

his face. . . . He was twenty years too old, with a look of fear. . . .

And why such a want of tenue., and the hair in such disorder ?
" The

painter had the wisdom to guard a discreet silence, although he inti-

mated that he would not alter the picture.
" Prim was to forget it

like a bad dream," which probably he did, as, after making an amende

honorable, he refused to pay for it.

The beggars seem to have called up Regnault's enthusiasm as much
as everything else that was Spanish.

" We have to-day had an honest

family, father, mother and child who posed most conscientiously, and

expressed their gratitude for forty sous." And how energetically he

worked !

" At a quarter to 8, a study of a begger to be finished
;
at

11-30, a visit to Fomento to study a fine Goya; at 1, a sitting for the

small portrait of Madame de Barck, in red and black Spanish cos-

tume, which entre parentheses becomes her vastly ;
at 4, a walk to

the Salle de Toledo, to see an ancient mantilla, and probably to

buy it; at 5, a guitar lesson; dinner at 6
;
at 7, working again in

the atelier. And every day is like this, and it ought always
to have been like that." His account of his sojourns with the gyp-
sies is amusing, but too long to be quoted here (Page 54). When
Re^nault was compelled to return to Rome to finish his second envoi,

he speaks of being obliged to depayser himself, and his letters are

filled with lamentations. " Rome did not suit him
; he could not

breathe ;
I feel like the little gourmand, who having been eating tarts

at the pastry-cook's, only finds a piece of dry bread at home
;

I am

hungry, and I have nothing to eat. There are too many beggars,

too many foreigners, too many guides ;
I would willingly leave all, to

find a corner of the earth where I should not be bored by the sight

of a green veil or a parasol." 'But his "Judith" had to be finished,

so " no more love, no more riding, no more music ; nothing but paint-

intr
;

" and painting be it remarked, which was not to his taste.

Academic studies might have been of value to him, had he lived

longer ;
but dying young as he did, we cannot but lament the time

spent upon them. Regnault's talent and his passion were for color,

and brilliant effects of light ;
for all that was picturesque and bizarre.

Had he been able to visit India, we should probably have seen the

first really artistic representations of it. Vereschagen has done

something in this line, but Regnault was a far greater genius, and his

teachin" of a higher order. As soon as possible he returned to Spain
and all "his enthusiasm revived. Thence he visited Gibraltar and

Tangiers, and so charmed was he with that " ville de neige," that he

bought a house, and set up an atelier with his friend Georges Clairin.
Here the " Salome"

" was finished, that much disputed work which
set Paris in a blaze in 1870. " That blinding prodigy of Chymistry;"" It is not high art, it is great talent," said M. Me'nard. " An incon-
testable chef-d'ceuure," replied Edmond About

;
while Thdophile

Gautier exclaimed,
"
Prim, c'est loute I'Espagne ; Salome, c'est tout

{'Orient." And so on, ad infinitem, people feeling so acutely upon
the subject, that nothing was talked of, nothing written about but
Salome

;
for three or four weeks, Paris was divided into two camps ;

Salome worshippers and Salome^ detractors. But neither friends nor
enemies spoiled the painter, and we find him modestly writing that
"
up to the present time, I have only learned to speak and to eat. . . .

All that I have done does not count. ... I shall commence to de-

cline the moment that I am satisfied with myself." He sketched out

a plan of life which would be free of "petits creve's," and where "one
need not light the lamp at half-past 12 o'clock;" but the war com-

menced, and far from accepting his exemption as Prix de Rome, he
left Tangiers and entered a corps of franc-tireurs. He very soon
became disgusted with his companions ;

and he then joined the Six-

ty-ninth Batalion of infantry with many other artists, Boulinger,
Clairin and Baudry, who, it is said, expressed the desire, that, in the

event of his being killed, Regnault should be allowed to finish his

Opera decorations. Fate willed otherwise; and it was Regnault's
idea for a grand picture illustrating the domination of the Moors in

Spain, which was carried out by a friend his faithful friend and
constant companion, Georges Clairin.

The exhibition which was held at the Beaux-Arts after his death,
and appropriately called a "fete de douleur," showed the wonderful

versatility of the painter ; there was no sort of subject that he did

not attempt. His instinct was that of the true artist who loves his

work for work's sake, not for its subjects ; portraits, landscapes, still-

life, animals, architecture, all are equally easy to him. Perhaps his

forte was light; he seemed able to metamorphose paint into Eastern

glare ;
and it is curious that fate should have obliged one who ex-

pressed on every occasion his " haine. au gris," to return north at the

very worst time of year, and to suffer the severest cold which had
been known for four decades. By his untimely death, art lost much,
for, in his own works, he had only just begun to talk. The future

would, doubtless, have revealed powers, of which his short life had

only given some earnest
;
and however much we may admire his pat-

riotism, we cannot but regret that a more commonplace brain could

not have been sacrificed to the demon, War. S. BEALE.

" THE INFLUENCE OF GROUND-WATER .ON HEALTH."

TffHIS was the subject taken by Mr. Baldwin Latham, M. Inst.

J I ^ C. E., President of the Engineering and Architectural Section

of the Sanitary Congress, held last month at York, England,
for his address. He said :

In presiding over this section, which is devoted to engineering and

architectural subjects, it is necessary that I should say that I have

been requested to address you upon a subject which properly belongs

to the Climatological Section, namely, upon the probable influence of

ground-water upon health. This request has, no doubt, been made in

consequence of some observations which have been made in this city

by Mr. North, the medical officer of health, who has traced some

connection between an outbreak of typhoid fever which occurred

here in 1884, and the movements of the subsoil water at that time.

Having devoted much time during the past eleven years specially

to the study of the question of underground-water, and having estab-

lished and maintained a number of stations for observing the rela-

tive height of subsoil water in various parts of the country, and

having also collected the past records which are available in this

country and elsewhere, I am in possession of facts not easily obtain-

able, and am able, therefore, to draw some definite conclusions as to

the probable influence of ground-water upon health. Having regard

to what may be called historical records, great periods of drought

clearly indicate a low state of the ground-water. In looking through

ancient records there are some remarkable references to the influence

of drought in producing disease. The influence of light in destroy-

ing noxious properties arising from decomposing matter is also

clearly indicated, and it is pointed out that the effect of keeping back

the waters of the sky, and not suffering them to be poured down on
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the earth, would be that the noxious animals which live in the water
will pollute it.

No inquiry into the question of the influence of climate on disease

would be complete without reference to the labors of Hippocrates,
It is curious to note in his works, written upwards of 2,000 years
ago, that there are conditions recorded, attending healthy and un-

healthy seasons, which are identical with the conditions which may
be observed in this country at the present day. Hippocrates taught
that all disease may be traced to natural causes, and he counted it

impiety to maintain that any one more than another is an infliction

of the Divinity. He pointed out to his followers that if they wished

to study medicine properly, in the first place they must study the

seasons of the year, and the effects which they produce. He also

stated that acute diseases occur in periods of drought, and that you
could tell what epidemic diseases would attack a city either in summer
or winter, and what sickness each individual would be in danger of

experiencing. He went much farther than our knowledge at the

present time enables us to go ;
for he stated that the changes of the

seasons may be predicted from the rising and setting of the stars, so

that we should know beforehand what sort of a year is going to

ensue. Hippocrates also pointed out the conditions affecting a

healthy period. Rains in autumn, a mild winter, neither very tepid nor

unseasonably cold, and rain in spring and summer, the year is likely to

prove healthy ;
but if the winter is dry and the spring showery, the

summer will necessarily be of a fertile character. If, at the rising of the

dog-star, rains and wintry storms supervene, there is reason to hope
that disease will cease, and the autumn will be healthy.

It is curious that a dry winter iswften the precursor of disease,
not at that time, but in the following autumn. As a rule, a short

supply of rain in December has a most marked influence upon the

stores of underground water, and a deficiency of rain in this month
has probably a greater effect in influencing the future health of any
particular district than it has in any other mouth of the year. As
a type of a healthy season the present year is an example, and fully

complies with the conditions laid down by Hippocrates.
It may be interesting to note that some years ago Dr. Laycock

published an interesting account showing the incidents of disease in

York, from which it appeared that this city was always susceptible
to violent outbreaks of disease, traceable to local sanitary circum-
stances combined with peculiar climatological conditions, and that

there appeared the same incidence in the prevalence of the sweating
sickness of 1550-51, the plague of 1604, and the cholera of 1832, to

which might be added the typhoid fever of 1884.

The results of my prolonged investigations on the subject of

ground-water in this country and elsewhere, clearly show that there
is generally a direct parallelism between the conditions of health and
the volume of ground-water. The years in which there has been a

large quantity of ground-water present have invariably been the
healthiest years, while those in which there has been a small quantity
have invariably been the most unhealthy periods.
As a rule, the lowness of the ground-water indicates the future

health, and not the state of health at the particular time of lowness
;

that is, the unhealthy period, as a rule, follows the period of low

water, the degree of lowness indicating the intensity of future dis-

ease, especially fever. In some cases an unhealthy period runs con-

currently with the period of low water, but in all these cases there
is clear evidence that percolation has recommenced before the. un-

healthy period takes place. These results are entirely confirmed by
observations which were carried on in Paris between the years 1868
and 1883, and which have been collated and published by M. Durand-

Claye, chief engineer of the municipality of Paris, with the object
of putting all the facts and circumstances in connection with the out-

breaks of fever in Paris at the disposal of those who might choose to

investigate the subject a course strongly contrasting with the con-

duct of some authorities in this country, who desire rather to hide
the true facts from public view.

The observations which have been published by Professor Petten-

kofer, and which were commenced in 1854, differ from the experi-
ence gained in this country, as he has shown that typhoid fever in

Munich commenced with the fall of the subsoil water, and reached
its greatest intensity with the greatest degree of lowness, and with
the rise of the water there was a diminution of fever, a result exactly
contrary to experience in this country. Professor Pettenkofer's ob-

servations, however, agree with the observations made here, in the
fact that the greatest intensity of typhoid fever coincides with the

periods of the greatest degree of low ground-water ;
that is, those

years in which the subsoil water has fallen to its lowest level are those
in which there has been the most fever.

With regard, also, to the experience in this country as to subsoil

water, it may be pointed out that there is clear evidence that the

lowering of the subsoil water by artificial means will produce, and
does produce, a tendency to the development and dissemination of

typhoid fever. The effect of drainage works during their construc-
tion in lowering the subsoil water where precautions have not been
taken to speedily and permanently get the water back to its proper
level has been, in many instances, the cause of outbreaks of typhoid
fever, but which, at the time, have been attributed to the construction
of the sewer works and to sewer-gas, even in cases where no connec-
tions had, at the time of the outbreak, been made with the sewers.

It may also be pointed out that at the time of the outbreak of

cholera in East London, in 1866, as to the cause of which there has
been so much dispute, the very district which was most afflicted with

cholera had, at the time, its subsoil water unduly lowered by the con-
struction of the main drainage works in that part of the metropolis,
and on the completion of this work and the sewers being brought
into operation the epidemic terminated. . . .

It is curious that in recent times, as a rule, there has been, every
ten years, a marked period of low water

; for example, in 1834-5,
1844-5, 1854-5, 1864-5, 1874-5, 1884-5. The lowest water in these
series probably occurred in 1864-5. In 1844-5 the low water was not
intense, but it was low compared with the period. In addition to
these periods there are other times of low water, and in investigat-
ing the subject it should be studied locally and comparison made with
local vital statistics, for the largely-varying distribution of rain tends
to equalize results when spread over large areas, as it is rarely that
the same conditions occur over extended areas at the same time.

I have been carrying on, as many of you know, very extensive
observations at Croydon, and from the results there obtained have
extended them into various geological formations in different parts
of the country.
The register of Croydon goes back to the year 1539, and, with

the exception of years in which there has been revolution or disturb-

ing causes of a kindred character, the record is complete. A tabu-
lation of the whole of the burials and baptisms, extending from this

early period to a date overlapping that when registration of births
and deaths commenced, clearly indicates that years of drought are,
without exception, the most unhealthy periods. In 1539, the first

year of registration at Croydon, there is a record that in this partic-
ular year the springs were remarkably low, so low that the river
Lea was nearly dried up, and writers of that age remark on the

great draught and heat of that period. In that year the number of
burials recorded in Croydon was 50, and the number of baptisms
55, indicating a probable death-rate of 25.6 per thousand. In the

following year, on the rise of the water, the burials rose to 87 and
the baptisms 72, indicating that the death-rate was nearly 32 per
thousand. Coming to the period when we have rain-fall records, the

year 1741 was a very dry time, the rain-fall at Lyndon for the year
being 15.7 inches, and in that year the burials at Croydon were 271,
and the baptisms 113, giving a probable death-rate of 63.7 per thou-

sand, while in the two years preceding this year the death-rate was
27.7 and 40.7 per thousand, and in the following year 24.2 per thou-
sand. Coming to more recent periods, when we have the certain
records collected by the register-general, registration having com-
menced in the dry year of 1837, the death-rate at Croydon was 30
in the thousand, and in the following year a similar rate occurred.
In the years of very low water, 1854 and 1855, we had death-rates
of 26.84 and 21.14 respectively, while in 1851 the death-rate was
only 18.72 per thousand. In the dry periods, 1864 and 1865, we had
death-rates of 21.5 and 22.7 per thousand, while in 1860, a wet year,
and one of high springs, the death-rate was only 17.27 per thousand.
The year 1871 was another dry period, but the low water at Croydou
was not so pronounced in this year as in most other years. The
death-rate was not so high, viz., 18.89 per thousand, but in 1873,
when the springs were very high, the death-rate fell to 16.59 per
thousand. After the dry period of 1874-75 the death-rate rose

again to 21.10 per thousand. From 1876 up to the beginning of

1884, there has been unprecedented high water, and durimr the
whole of this period the country generally has enjoyed a high state
of public health. The conditions, however, which have brought
about this high degree of health, have been disastrous to the inter-
ests of the agriculturalist, as the large quantity of water passing into
the ground has washed away the fertilizing elements, but it has
secured for us the estimable boon of good health by removing the
conditions which are the cause of much sickness, suffering, and
death. . . .

It is clear to my mind, after the most careful consideration of this

subject, that ground-water itself has no influence, either for good or
evil, upon health, but that the lowness or highness of the water in
the ground is the index of conditions which greatly influence the
health of all communities. We have periods of abundance of water
and periods of low water with both healthy and unhealthy conditions.
Ground-water has been shown by Professor Pettenkofer to be chemi-

cally more impure in periods of high water when the conditions were
favorable to health than when there is a low state of the ground-
water and a condition unfavorable to health. The records also show
that we have periods when rain has started into existence malignant
diseases, while, on the other hand, we have similar heavy rainfalls

accompanied by a high state of public health, as in the present year.
The records clearly point out that it is not one circumstance alone

which produces disease, but that there are at least three factors

necessary for the production and distribution of disease, especially
typhoid fever, viz.: 1. The elements which produce disease, such as
a polluted state of the ground. 2. The conditions which are neces-

sary for the development of disease, suc-h as a period of dryness of
the ground in those regions which water usually occupies, combined
with a comparatively high degree of temperature. 8. Conditions
which will lead to the spread of the disease, such as the probable in-

luence of a storm or rain in driving impurities out of the ground into
our water supplies, or through the instrumentality of ground -air

massing into our habitations, and its reception by a population which
s in a condition to receive such germs of disease. If any one of
these conditions is absent, diseases like typhoid do not occur.
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The long period of washing and purification which the ground has

passed through since 1876, has generally so purified it from the pro-

ducing elements of typhoid fever, that with the exception of occa-

sional cases of impurity, where the ground has become fouled from
the leakage of sewage from the imperfect sewers into the ground, as

in the case of this city, Beverly, Kidderminster, and some other

places which had epidemics in the low-water period of 1884, the

country has enjoyed immunity from diseases of this class. On the

other hand, if we take a period when there has been marked low
water for a number of years, followed by unusually low water at par-
ticular periods, these are the times when typhoid fever is most rife,

as, for example, between 1854 and 1865, with the exception of the

years 1860 and 1861, when we had a high state of ground-water.
The intensity of the fever rates of 1865 and 1866 point out a lesson

which ought to be learned by every sanitarian, that we must

keep the ground free from impurity, if we are to secure conditions

which are essential for the promotion of health.

When we come to deal with local conditions preceding disease, we
find that not only cholera and typhoid fever, as pointed out by Pro-

fessor Pettenkofer, are amenable to the conditions indicated by the

highness or lowness of the ground-water, but probably all other

zymotic diseases are influenced by the conditions which produce low

ground-water, with the exception of diarrhoea. . . .

We must not, however, lose sight of other conditions which are at

work, such as,

(1) The influence of lir/ht. It will be observed with reference to

the period of percolation that is almost parallel with the time the sun

is below the horizon. The influence of solar light is well known in

malarious countries, which may be traversed with impunity while the

sun is above the horizon, but they become dangerous after nightfall.

(2) The influence of temperature. There is no doubt that, in winter

time, many diseases are aggravated by the intensity of cold, but cold

is not essential to the promotion of disease, especially in children

under five years of age. This was shown by the late )r. Farr, and
in the volume recently published by the Sanitary Institute it is

pointed out that the death-rate of children in Norway is lower than

that of England, while the death-rate of children in England is lower

than in Italy, indicating that at this period of existence cold is not

detrimental to life. When we come to isolate the deaths in particu-
lar months, and compare them with the periods of low water, it often

happens that extreme low water in winter corresponds with periods
of great cold, and low water in summer also corresponds with

periods of great heat, and it is only at such times when we are able

to discount these influences by comparing them with periods when
we have a normal state of things with reference to temperature, and

abnormal in regard to ground-water, that the influences measured by
the ground-water are brought into prominent relief. . . .

A very marked circumstance in connection with ground-water and

the period of percolation is shown in the case of deaths of children

under five years of age. While there may have been mistakes with

reference to the causes from which a child dies, very little error

occurs with regard to its age. I am of opinion that the proper way
of estimating the sanitary state of any period in any district, is by

taking the number of children under Kve years of age and calculating

the deaths by the number living at these ages. The figures show, espe-

cially after deducting the deaths from diarrhoea, which are influenced

by high temperature, that there is an almost exact parallelism be-

tween the period of percolation and that of deaths occurring at those

ages, the smallest number of children dying in the month of June,
and the largest number in December and January. Moreover, the

death-rate from year to year fluctuates in a very marked manner with

the fluctuations of the ground-water. The most healthy periods in

which there is the most ground-water, and the least healthy are

those in which there is the least ground-water in any year. These

results corroborate the strong relation which exists between the high-

ness or lowness of water in the ground in regard to zymotic diseases.

It also shows that there are influences at work which can be meas-

ured by the quantity of water in the ground, which are destructive

to young life, and which may be guarded against, as these influences

indicate themselves many months before they begin to affect the pop-

ulation; therefore "to be forewarned is to be forearmed."

The fluctuation of the water line is an essential condition in the

development of disease, especially typhoid fever and cholera. It has

been pointed out by Professor Pettenkofer that in those districts in

which the rivers are held up at uniform levels by weirs, the condi-

tions are favorable to health, and in such districts cholera rarely

becomes epidemic. In a great measure this is corroborated in this

country by the state of health at our seaside resorts, which being the

natural outflow for ground-water, and owing to the uniform height of

mean tide level, are without exception placed in a condition favor-

able to health. We have also the record in connection with the city

of York, in which it is clearly shown by Dr. Laycock, in his report on

York, published in the first volume of the Health of Towns Commis-

sion, that previously to the construction of the lock at Naborn, below

the city, the tide used to flow up above York, and there were consid-

erable variations in the level of the waters from time to time, but

after the construction of the lock in question the health of York

materially improved. The health of districts such as the Wandle

Valley is proverbial. In the latter district there are a large number
of mills in a comparatively short length, holding up the water to a

uniform level.

With such examples for our guidance it is clear that sewers may
be of great advantage in maintaining uniformity in the water level.

On the other hand, leaky sewers are liable not only to pollute the

ground, but to cause considerably greater variation in the levels of

underground water than would otherwise occur in various parts of

the district. Good land drainage has a tendency to produce uni-

formity of water level, but this should rarely be attempted to be
secured through the instrumentality of sewers carrying polluted mat-
ters. The influences which are observed clearly point out how im-

portant it is to guard districts against pollution of the earth. How
little regard, however, has been paid to this point, for it is only
within the last ten years that the importance of making sewers as

water-tight as possible has received serious consideration, and still,

in many parts of the country, sewers are being constructed without

any regard to water-tightness and their other influences on ground-
water. Moreover, a large number of burial-grounds have been estab-

lished, in quite recent periods, in positions with respect to under-

ground water which more or less exercise a baneful influence on the

health of the localities in which they are situated. Cesspools, ash-

pits and middensteads are still permitted to poison the air, ground
and water. No wonder that the towns which possess the means of

most readily polluting the ground have, without exception, the

highest rates of mortality. There can be no compromise in sanitary
matters. What should be the aim of all sanitarians is the preserva-
tion of the ground from all impurities, especially in districts where
the soil is of a porous character, and, above all, no supplies of water
for dietetic purposes should be permitted to be taken from wells sunk
in the immediate subsoil in pojyilous places, and to secure the full

measure of health, our houses should be so constructed as to prevent
the admission of ground-air into them.

GERMAN TECHNICAL SOCIETY.

'FTT the annual meeting of the " Technischer Verein
"
(German

F\ Technical Society), of New York, held October 9, the following
/ officers were elected : President, T. H. Miller, Mech. Engineer ;

Vice-President, G. W. Wundram, Mech. Engineer; Cor. Secretary,
H. W. Fabian, Architect ;

Prat. Secretary, G. Landsmann, Chemist;
Treasurer, A. Drograundt, Mech. Engineer ; Librarian, H. Bausch,
Civ. Engineer; Trustees, A. Kurth, Civ. Engineer, P. Gopel, Civ.

Engineer, A. Siebert, Mech. Engineer. The number of members at

present is : Section of Civ. Engineers, 49
;
Section of Mech. Engi-

neers, 87; Section of Architects, 35; Section of Chemists, 32
; total,

203. Employers who are in need of assistants may address the Cor-

responding Secretary, H. W. Fabian, 705 Broadway, New York City.
H. W. FABIAN, Cor. Secretary.

INTERMITTENT VS. PERSISTENT DISCHARGE FOR
SUBSURFACE DRAINAGE.

NEW YORK, October 9, 1886.

To THE EDITORS OF THK AMERICAN ARCHITECT:

Dear Sirs, Will you kindly permit me a few words of explana-
tion in regard to the question raised by a correspondent in your issue

of September 18, and referred to in a letter of Mr. C. W. Durham,
C. E., in the issue of October 9, of your valuable paper. Speaking

generally, I consider an intermittent discharge far preferable to a con-

tinuous overflow from a sewage-tank into a system of absorption
tiles. In the special case referred to by Mr. Durham, and which

you criticise, I omitted the usual siphon, principally because the

owner of the country-house desired to have the work constructed as

economically as possible. I should state that in his case the problem
was a comparatively simple one, as it involved only the disposing of

the waste water from a single bath-room, containing one wash-bowl,
one bath-tub and one water-closet. No grease at all from kitchen

or pantry sinks entered the sewage-tank. I explained to the owner
that in doing away with the intermittent siphonic discharge I was

not following my usual custom ; that, indeed, I was trying a novel

experiment, of the success of which I was not quite sure at the out-

set. Receiving the owner's consent to try the experiment, I built a

small circular settling-chamber of brickwork laid in hydraulic cement

mortar. The soil-pipe from the bath-room discharges into this settling-

chamber in the usual manner ;
but the outlet from the tank was not,

as stated by your correspondent," a simple overflow," but consisted

of a series of six or seven small overflow pipes, each having a deep

dip into the chamber, so as to prevent any solid matter from being
carried over into the absorption tiles. These overflow pipes were

placed with great care at as nearly as possible, the same level, and

were thus made to take each a share of the overflowing sewage. The

object of this arrangement was to insure an equal or nearly equal
distribution of sewage into each of the six or seven rows of tiles.

The bath-tub and water-closet being used only at intervals, the dis-

charge from the sewage-chamber was comparatively intermittent,



OCTOBER 16, 1886.] The American Architect and Building News. 187

and, to a certain extent, approached an intermittent siphonic discharge,
inasmuch as at each use of the bath-tub a rather large volume was sent

suddenly into the tiles. So far as I know this system has worked to

the entire satisfaction of the owner, during a period of two years, with-
out clogging up or necessitating the removal and relaying of the tiles.

I fully agree with you that in the case of larger sewage-tanks, the
intermittent discharge is essential, as well as better and cheaper in

the end. I am now preparing the plans and specifications for a 30,-
000 gallon sewage-tank, to be built at the Hospital for the Insane,
at Middletown, N. Y., and have recommended in my preliminary re-

port an intermittent discharge. I explained to the Building-Commit-
tee that it was comparatively immaterial how this intermittent dis-

charge was effected, and left to them the choice between a simple
gate-valve arranged to be operated by hand once a day, and an au-

tomatic siphonic arrangement. The latter was considered by them
far superior, as doing away with the necessity of constant attention
to the tank. In the case of country-houses having a large amount of

plumbing fixtures, I also consider an intermittent automatic discharge
as vastly preferable, and I do not consider the addition of a siphon,
of whatever make, as complicating the work to any extent.

Respectfully yours, WM. PAUL GERHARD, C. E.

UNSOLDERED CROSS-SEAMS.
ORLANDO, FLA.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, Will you please answer by letter the following, and

oblige ? Is it good practice to lay a standing-seam tin roof with un--

soldered, single-locked cross-seams on roofs of little pitch? I have a
roof in charge which of necessity has only f" to 1' pitch, and the tin-

ners, in the absence of specifications to that effect, refuse to solder
the cross-seams, and contend that it will not improve the roof and is

not good practice. Am sorry to trouble you with the question, but
have no other means of finding out.

Yours truly, ARTHUR C. ALDRICH.

[WE should think the pitch too low lor cross-seams without solder.
EDS. AMEKICAN ARCHITECT.]

PLUMBING JOINTS.

HARTFORD, CONN.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, -In what early issue of your paper did you accurately

describe the various joints used in plumbing work ? What is the par-
ticular name of the curved coping sometimes put over Renaissance
cornices in interior work? Shingles on upper stories of houses are
often carried out the same way for practical reasons. Would the
same name be applicable, or would the present

"
apron

" be better ?

Respectfully, H.

[1. SEE Mr. Putnam's "
Sanitary Plumbing," in Vol. XIV. 2. We know

of no name lor the curved weathering lor cornices. EDS. AMERICAN ARCH-
ITECT.]

NOTRE DAME DE LEPINE.
BROOKLINE.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, In the issue of August 28, the article " An Editor's

Trip Abroad," has an illustration of a "
doorway of Notre Dame de

Le'pine, France."
Would you kindly inform me where I could find further informa-

tion of the town Lupine, as I understand it to be a town, and of this

church. Very truly yours, MRS. D. H. R.

[LEPINE, or L'Epine, is a little town in the Department ol Marne, not lar
from Chalons. All we can discover about the church ol Notre Dame is

that it dates Irom the fourteenth to sixteenth centuries, and is styled a
"miniature cathedral." EDS. AMERICAN ARCHITECT.!

ELEVATED RIDING-RINGS.
NEW YORK.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, I have in hand a scheme for a boarding and livery

stable, in connection with which will be a riding-ring built on the
fourth floor, and whose area is to be entirely unobstructed

; the plot
is about 70' x 100'.

I write to ask whether you can tell me anything of the construc-
tion of the St. James Riding-School, on Washington Street, above
Dover Street, Boston, which, I am informed had an elevated riding-
ring, and which collapsed several years since.

With the proper calculations made for both dead and live loads
and the resultant vibrations, I fail to see why an elevated riding-ring
should not be constructed and be compatible with perfect safety and
be made to pay on a circumscribed city lot.

If yourselves or any of your readers should happen to be familiar
with the facts of the case above cited, or could note any other in-

stance of an elevated riding-ring, a brief description of the construc-
tion and dimensions would be gratefully appreciated by

Yours respectfully, GEORGE MARTIN Hues.

[WE have been able to learn only that it was not the St. James Riding-
School that lell down, but one known as Draper & Hall's. But better than
either and larger is one on Washington Street, above Dover, ol which the

ring 18 about ninety-six leet across and octagonal in shape. This ring is in
the second story, and is supported on iron columns which do not interlere
with the use ot the carriage-room below. Each ol these three rings is in an
upper story ol its respective building. EDS. AMERICAN ARCHITECT.]

CASTING FLUTED PLASTER COLUMNS.
CLEVELAND, O.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, I want to run some fluted columns with plaster, say,

6' in diameter at the base, 4' 6" at the top, and 40' high ; how can I
do it so that the flutes and squares will diminish gradually from the
bottom to top ? Please answer, if you can.

I am yours, etc.,

'

JAMES SMITH.

[IT is impossible to run diminishing fluted columns. They must be worked
Dy hand, or cast in sections. EDS. AMERICAN ARCHITECT.!

A POROUS WOOD-PRESERVATIVE.
BOSTON, October 9, 18S6.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, It is gratifying to observe that what is now known as" the mill floor," to wit, heavy beams set wide apart covered with

solid plank, is being introduced in many city buildings. I have ob-
served in one or two cases a cause of danger where this method has
been adopted which is easily avoided and which should be very care-

fully avoided. I examined a building yesterday in which all the
beams have been varnished. This may be fatal to the stability of the
building. If the pores are stopped by an ordinary paint or varnish,
what is known as dry-rot may and probably will occur, to the total
destruction of the beam within three years. I have had such a case
in a factory under ray own administration, and I know by bitter ex-

perience what the danger is where the seasoning of these timbers is

prevented by putting a water-proof covering of any kind on the out-
side. If it is thought necessary to treat these beams in any way un-
til after three years, I may recommend a new wash lately invented
by Professor John M. Ordway, which can be obtained from Mr. G.
F. Ordway, 766 Dudley Street, Boston. It is, to a certain extent, a
preservative of timber and a fire-resistant. It is porous, and, there-

fore, will not cause timbers to rot. It appears to have a good sur-
face for the reflection of light, and could hardly be distinguished
from a good paint ;

in some respects it is preferable to a paint. What
its durability may be I cannot state from experience. It is intended
for inside use only, but anything invented by Professor Ordway would
be very sure to possess great merit.

Very truly yours, EDWARD ATKINSON.

RELATIVE STRENGTH OF WET AND DRY TIMBER.
BOSTON, October 11, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, On page 168 of your issue of last week is a clipping

from the American Miller, which strives to show that green lumber
is stronger than dry, despite the contrary statements of all authori-
ties on the subject. A little calculation, however, will show that it is

only another case of over-loading, so common in the West. The
beams, we are told, were of pine (presumably Michigan pine), 3" x
12", 12" on centre and 12' long. To make the case as strong as pos-
sible we will assume the span as 11'. The greatest safe load, then,

per lineal foot of span, should not exceed
2 X3XQ2)'-iX100_ 7 14 [j,s

Assuming the weight of wheat at 85 Ibs per cubic foot, the load per
lineal foot on the beams when green was 26X85= 2210 Ibs., or over
three times the safe strength, and in the neighborhood of the break-

ing strength. This load undoubtedly crippled the beams, so that
when the next load was put on them they broke. A few years ago
the writer made a long series of tests on white-pine beams, by which
it was shown that one-half the breaking-load on a beam will ulti-

mately produce fracture. Very likely the sap in the pine added
somewhat to its stiffness, but the beams were so short in proportion
to their depth that they would break without showing any great de-
flection. The most crude calculations should have shown the designer
of the building in question that the beams wouldbreak in time, even
under a much less load than 24 feet of wheat.

Yours truly, F. E. KIDDER.

A VISIT TO THE GRANDE CHARTREUSE. From the chapel a gallery
named the Allee des Cartes because it contained, until the Revolution
laid its rude hand upon them, pictures representing most of the old Car-
thusian houses leads to the Chapter-House, where the Chapter-General
holds its annual meeting, and which contains, in addition to a fine statue
of St. Bruno, portraits of the first fifty generals of the order. Some of
these portraits are very poor works of art, but they are supposed to be
faithful likenesses, most of them having been done from life. Into the
functions of the Chapter I need not enter, and will go on to speak of
the cells in which the monks pass nearly the whole of their lives. These
are approached as one comes out of the Chapter-House, and open on to
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what is called the Grand Cloister, a gallery 705 feet long and lighted by
113 windows. This is longer than the Roman basilica of St. Peter's, and
it combines three distinct orders of architecture, for the Grand Cloister

was not built all of a piece, the first part having been erected as far

back as 1132, after an avalanche had destroyed the existing monastery.

do for all. That which I inspected was occupied by a young English-

man, the son of a Suffolk clergyman, who had gone over to the Church
of Rome, and who himself had felt the vocation for a contemplative
life. He had only been one or two years at the Grande Chartreuse, but

there was upon his face that contentment which, as St. Augustine says,

comes up from the heart to the countenance and tells of a mind at peace
with itself. There are two stories to the cell, upon the ground floor

being a room for cutting and storing wood, and another with a latlie

and carpenter's bench. Upon a level with these, but in the open air, of

course, is a small garden; for the Carthusian rule is that the monks
should seek relaxation and exercise by gardening, carpentering, and so

forth, rather than by walking. This is very wise, I think, for the mind
is always more or less upon the stretch when one is walking, whereas in

gardening and carpentering one can exercise the body and at the same
time must direct one's thoughts into an entirely new channel. Upon the

floor above, which is reached by a narrow flight of steps, is the room in

which the monk lives. It is divided into two by a wooden partition,
but the first room is merely furnished with a table and a chair, and it is

here that he takes his single meal. For though the monks are allowed

a little bread and wine in the evening except at the great feasts

they have only one meal a day, and that, with neither meat nor any of

the luxurious dishes which good Catliolics partake of with a good con-

science upon fast days, is but a modest one. The inner room contains

a bed, which is enclosed in an alcove, ami is not unlike those with wooden

skirting to the sides often met with in old Dutch houses, and it is outside

this bed, which is innocent of sheets or pillow-cases, that the monk takes

his rest. In former times there were shutters to the bed, so that in cold

weather the occupant could pull them to, but this being deemed un-

healthy, they were removed, and a couple of blankets are now provided.
The room has no other furniture save a washstand, but in an inner re-

cess there is a writing-table with some book-shelves over it, and this is

literally all, excepting, of course, a crucifix over the bed and another
over the writing-table. The food is passed in through an aperture in

the door before the ground floor, as the monks of La Grande Chartreuse

only take their meals in the common refectory upon Sundays and cer-

tain high festivals, and when they do so no conversation takes place, a

lay-brother reading from a lectern in the gallery which overlooks the

refectory verses from the Bible or a chapter from one of the fathers of

the Cliurch. Upon Sunday evenings each monk comes to the door of

the refectory and asks as a beggar in the name of Christ for alms, the

lay-brother giving him a piece of bread and saying:
"
Requiescat in pace."

This refectory, built in 1371, was restored in 1494 by the liberality of

Margaret of York, widow of Charles the Bold; and among other Eng-
lish princes who have been benefactors of La Grande Chartreuse,! may
mention Cardinal Henry of Lancaster, who rebuilt part of the monas-

tery in 1444; Edward III, who had contributed towards the restoration

of the church in 1371 ; Henry II, who assigned to the Grande Chartreuse
in 1185 a perpetual (?) income upon the English exchequer, and Richard
Coeur de Lion, who confirmed this gift a few years afterwards. Tem-

ple Bar.

DECADENCE AT VERSAILLES. The citizens of Versailles have peti-
tioned the French Chambers to save the palace and park of Versailles

from falling into ruin. One of the buildings which bears the inscrip-
tion "A toutes les Gloires de France," has already lost all its sculp-
tural ornaments, and the condition of the upper cornices is such as to

be dangerous to passers-by. The terraces of the orangerie are in a sim-

ilar state. Hundreds of trees, particularly the beeches, many of which
date from the time of Francis I, are dying. Little Trianon is in a com-

paratively good state, but Grand Trianon has become a perfect wilder-

ness. For two years no gardener has entered that magnificent park,
whose paths and basins are overgrown with grass. One of these basins

is a total wreck, English (!) visitors having broken the arms off the

statuettes surrounding it. Formerly, the cost of keeping the palace and
the garden of Versailles in repair was defrayed out of the civil list.

N. Y. Evening Post.

A NEW WAT TO COLLECT A LIEN. All the world loves a lover,

according to Mr. Emerson. Charles Ohman, a Chicago contractor, who
built a house for Andrew Anderson, in which the latter was married,
took occasion, just as the wedding was well under way, to take posses-
sion and endeavor*to nail up the doors and windows, because he had a

lien on the building for an unsettled balance. All hands turned on the

intruder and put him out, and there was such a row that the police

wagon was called and the entire party arrested except the minister, who
escaped. After explanations all were released but Ohman, who was
held and fined. The others went back, found the minister, and Ander-
son was married. N. Y. Commercial Advertiser.

THE writers of financial and commercial reviews in the leading daily
and trade papers of the country, in endeavoring to arrive at results, per-
mit themselves to be misled by the unfavorable statistics of through traf-

fic. They ignore unintentionally the enormous increase in traffic and busi-

ness in the interior which shows itself only in local traffic. The tonnage
shipped westward from New York by the trunk lines and canals for nine
months this year show an increase of only two and one-half per cent over the

shipment? for the same time last year. The trade statistics of our large
manufacturing and commercial centres show less and less of the trade
movement each year. There is an enormous volume of unreported busi-
ness throughout the country at large. There is no easy way of getting at
this total, and yet, a proper understanding cannot be had without such
material. Yet even the scattering railway returns available show that we
are making healthy progress. The returns from seventy-eight roads for

September, and for nine months this year over nine months last year, ex-
hibit a healthy increase. Railway mileage is also increasing rapidly, and
the construction this year will, no doubt, be fully double that of last year.
The returns from a score or more of industries, so far as they can be relied

upon, indicate not only a great increase in the volume of business this year
over last, but indicate a further and increasingvolume of business to be taken
care of during the coming months. Builders, investors, manufacturers
and merchants have been watching trade and trade-features with a keen
eye to see whether the improving conditions of the past year or more are
likely to continue. It is easy to draw erroneous conclusions. It is pleas-
ant to deceive ourselves sometimes. It is as possible to make mistakes now
as one, two, or three years ago. The possibility of drawing wrong conclu-
sions is greater now than heretofore; it is, therefore, very necessary to

probe every fact with skill, and to detect whatever elements of weakness
there may be. It is known among capitalists that there is a desire and in-

tention to make very heavy investments next season, not in one or two
channels, butinmanv. Heretofore railway has been our favorite pastime;
there will be less of this hereafter. There are some forty or fifty railroad-

building schemes before the country which, in all probability will go
through. They are in the hands of strong American and British capital-
ists. It is not the intention of their managers to peddle their stocks in the

open market. Comparatively little is said of these enterprises beyond the
mere announcement that such enterprises are projected. Rail-makers, loco-

motive-builders, and railway-supply men, have knowledge of most of these

projected works. If nothing intervenes they will be set on their feet next
spring. The discussion in reference to them is not whether they will

eventually pay, but whether the year 1887 is a good year to project "enter-

prises calling for the expenditure of hundreds of millions of capital. The
investors would willingly and gladly wait a year or two longer before inaug-
urating their schemes if they thought that the pushing of them next year
would result in or produce a crowding up of prices. This is the question
at issue. It is a difficult one to determine. The conditions are right for an
improving industrial activity. There is an abundance of money ready for
the work. A ten or fifteen per cent advance would cause the projectors of
a score or two of great enterprises no inconvenience provided it should not
be followed by a reaction a year or two later. In short, the manufacturers,
capitalists, and builders of to-day want to feel assured against the ups and
downs of prices and the violent fluctuations of trade which do so much
harm.
The facts presented in their briefest shape are these: the enormous pro-

ducing-capacity of the country is the best guaranty against either an over-

production on one hand, or a wild anticipation of requirements on the
other. The effort is now being made in all of our industries, to broaden
their foundations far enough so that there will be no occasion for buying
this week or month what will not be wanted for three or six months, 'ihe
railroad-builders are obliged to do this just now. They have been once
more taken by surprise. Had they known last year what they know now,
they would have built 6,000 miles of railroad instead of 3,000, and the

managers of our 130,000 miles of railway would not have permitted their

rolling-stock and locomotive-power to run dowu to a point which has made
it necessary this year to let freight blockade itself all over the coun-
try, and to disappoint shippers and consignees with unnecessary delays.
The railroad-builders have bought a quarter of a million tons of rail this

autumn, to be furnished them next spring. There are inquiries on the
market to-day for no less than 100,000 tons of rail. The railroad-builders
do not now know whether to build, or arrange to build, six or eight thou-
sand miles of road next year, or ten or twelve thousand miles. If prices
remain where they are, or are likely to remain, the highest figure will be
reached. Tne same policy will guide the leaders in every other industry.
It is not higher but lower prices that are feared. Not the effects of a
healthy activity, but of an unhealthy reaction. The locomotive-builders
have instructions and orders to hasten forward their work, and are advised

by inquiries for next year's work not to let their capacity decline. Last
week orders were given by two trunk lines for 5,000 freight cars. The rail-

road companies generally will crowd the railroad-supply capacity of the

country all winter. There is an urgency which points to a busy year from

January 1. There is no doubt but that an improving traffic will increase

expenditures which have already been delayed too long. The same healthy
activity is observable in the mining industry, in the lumber industry, in

petroleum, in implement-making, in machinery-building, and in all direc-
tions. The leaders of our industries know the danger that besets them;
they are, therefore, doing their best to guard against it, believing that the

producing capacity of the country will be expanded with sufficient rapid-
ity to prevent any unnecessary advance in prices, or impart any undue
activity.

All these considerations underlie a proper understanding of the building
interests. A large amount of money has been offered to push building
enterprise, to lay out new towns, to establish new industries, lake and river
and snip lines, and to inaugurate important engineering enterprises. Our
advices from interior New England points seem to be satisfactory to archi-
tects and builders as regards next year's probabilities. Very favorable
advices have been received from New York, Philadelphia, Chicago and St.
Louis. There is a healthy activity in real-estate operations. City and
suburban real estate is changing bands to be built upon. A great many
large structures for business purposes are to be built next year in New
York, on which architects are at work. The upper section of the city
between Sixtieth and One Hundred and Twenty-fifth Streets, and between
the park and the river, will be the centre of the great building activity.
Two important enterprises are attracting attention in Philadelphia. One
is the projected construction of an elevated railroad passing through the
city parallel with the Delaware River, and extending to the extreme north-
ern limits of the city. Another is the projected construction of an under-
ground system with numerous convenient stations. The capital for both
these enterprises seems to be ready. In Chicago the leading builders there

speak of the very strong probabilities of a very active building season

during the winter and spring, particularly in the direction of business edi-
fices. There is also a very great demand for more small houses in that

city and in several of the manufacturing towns of that State. These favor-
able prospects are leading to activity among material and supply men and
among the makers of small machinery-tools and engines. It is not. there-

fore, to be wondered at that prices are firm, that confidence is strong, that
real estate is pointing upwards, that railroad-builders are confident, and
that universal preparations are being made to harvest all the results which
enterprise can plant.
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TTTHE people of Paris have entered with enthusiasm into the

A P r
j
ect f r tne exhibition of 1889, which they now propose

to call the Exposition du Centenaire, after the fashion of

our own Centennial Exhibition, in commemoration of the hun-
dredth anniversary of the first acts of the French Revolution,
that wonderful struggle of the noblest aspirations with the ac-

cumulated brutality of centuries. As soon as the matter took

definite shape a Guarantee Association was formed, to take

charge of securing subscriptions to a fund for making good any
deficiencies, if the receipts, as often occurs in such affairs, should

prove insufficient to pay the expenses. The Association, after

calculating the probable costs, as well as the income, of the ex-

hibition, decided to call for a fund of eighteen million francs,
or three million six hundred thousand dollars, and in three

months this sum has been substantially assured, and more might
easily be obtained, if the Association should wish to ask for it.

The partial list of subscribers which has already appeared in

Le Genie Civil is interesting reading, as showing how gener-

ally the people who can afford to do so are disposed to aid the

project. With us, the railway companies and the hotel pro-

prietors have usually been the most liberal subscribers to great
exhibitions, but we find, curiously enough, that in Paris the

largest subscriptions are made by the banks, which would ap-

pear to have very little selfish interest in the matter. Two of

the most generous subscriptions among these, moreover, are

made by corporations which lend money only on mortgage of

real estate, and having no circulating notes, and no prospect,
so far as we can see, of increasing either their business or their

security by attracting strangers for a few months to the city,

must sincerely regard their enormous subscriptions, of one hun-

dred and twenty thousand dollars each, as sacrifices in the

cause of patriotism and civic pride. The names of these two

corporations, the Socie"te des Immeubles de France, and the

Credit Foncier de France, deserve to be long remembered, and
with them should be joined that of the Banque d'Escompte de

Paris, which offers an equal sum, but may, perhaps, hope to

get back a portion of it in profits on the increased volume of

money which would be likely to pass through its hands. The
Bank of France, the rival of the Bank of England in conserv-

ative solvency, subscribes one hundred thousand dollars, and
five or six local banks offer sixty thousand dollars apiece. The
two great retail dry-goods stores, the Grands Magasins du Lou-
vre and the Bon Marche, subscribe one hundred thousand dol-

lars each, and the complete list will probably show similar sub-

scriptions from one or two other establishments of the same
kind. The proprietors of the Grand Hotel, which will proba-

bly profit greatly by the Exhibition, subscribe only twelve

thousand dollars, which seems a small sum in comparison with

those set down opposite the names of the banks ; but, except
the Hotel Bristol and the Hotel Chatham, which give two

thousand dollars apiece, and M. Heriot of the Hotel du Louvre,

we find no other inn-keepers represented in the first list, unless
we include among them the managers of the Etablissements
Duval, who subscribe one thousand dollars. A great deal of

money is promised by private individuals, among whom the most
conspicuous are M. Lockroy, the Minister of Commerce ; M.
Christophle, the famous Governor of the Credit Foncier ; M.
Chabrieres-Arles, tresorier-payeur, or, as we should perhaps
say, comptroller of the province of the Rhone ; Madame Des-

genetais of Paris, and the Count de Germiny, comptroller of
the Lower Seine, who give ten thousand dolla'rs apiece, and M.
Lavoignat of Paris, who gives twenty thousand. The news-

paper proprietors, who are in France usually liberal, and often

rich, are, so far, represented only by M. Labon, the director
of La France, and M. Muller, President of the Council of Le
Genie Civil, who in their private capacity, we presume, give
two thousand dollars each. A few associations of manufac-

turers, in their collective capacity, subscribe large sums, one

very modest one, that of the sausage-makers, offering four
thousand dollars ; but most of them appear as subscribers only
through their members, many of whom have shown exemplary
liberality. Among the individual manufacturers or firms, the
most conspicuous are perhaps the Mediterranean Iron Com-
pany, and M. Marinoui, a machinist of Paris, who give twenty
thousand dollars each, and M. Menier, a merchant of Paris,
who gives thirty thousand, while theChaix Printing Company,
Christofle, the jeweller and manufacturer of bronzes, the Paris
Water Company, the Compagnie des Voitures, Darblay & Son,

paper-makers at Essonnes, M. Groult, a miller, and several
others give ten thousand each. A few architects, among them
M. Laisne, M. Boulanger, M. Fonquiau, M. Courtois-Suffit,
and others, appear also as subscribers.

0NE
can hardly help thinking of the old proverb,

" that
when rogues fall out, honest men get their due," on learning
that the long dispute between the master plumbers and their

journeymen in New York is to be enlivened by a system of es-

pionage, which the journeymen are said to have established,
with the view of annoying their former masters by finding out
defects in their work, and making complaint to the health au-
thorities. One or two complaints have already been made,
which resulted in the condemnation of the work reported upon
by the health officers, and it is much to he hoped that the ani-

mosity between the factions may continue to gratify itself in

this way. If report speaks true of what has happened in other
cases of the kind, some of the journeymen can speak with con-
fidence of defects in the work for which their own former em-

ployers are responsible, through their recollection of having done
the bad work themselves, and we have heard tales of workmen
who have unblushingly avowed their own misdeeds when they
found that they could get their former masters into trouble on
account of them. It is only fair to say, however, that plumbers
as a class are much above the meaner tricks of this sort, and
we do not doubt that the journeymen's committee of censors

really desires to do a service to the public at the same time
that it annoys the masters, and so far we wish it success.

Whatever assists and enforces good work is an unmixed bene-
fit to the community, and if the journeymen would persevere
until all the bad plumbing in New York has been ferreted out,
and all those responsible for it held up to scorn, they would
earn respect and commendation from the public.

TTTHE first annual report of the superintendent of the new
A Niagara Falls Reservation gives a most encouraging indi-

cation of the benefits which will come from the purchase
of the territory around the cataract, and its dedication to the

public service. Within the year no less than thirty-one build-

ings have been removed from the immediate vicinity of the

Fall, among them being the six unsightly structures of the

Bath Island paper mill. The buildings hi Prospect Park, with

some small shelters for visitors on Goat Island, which it was

thought desirable to retain, have been repaired and put in or-

der, and the walks and pleasure grounds have been cleared

and made neat. One result of the conversion of the place to

public uses has been a great increase in the number of visitors,

and it is believed by those who ought to know best that the

forlorn and deserted days of Niagara are over, and that the

village will soon recover the gayety and prosperity which dis-

tinguished it fifty years ago. To accommodate the growing
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mii ^tude of strangers, the approaches to the Falls have been

improved, the guard rails in the dangerous portions extended

and strengthened, and steps taken toward providing a more

convenient access to the Cave of the Winds. A careful exam-

ination has shown that the central portion of the Horseshoe

Fall has receded two hundred feet toward Lake Erie within

the past eleven years, while the average rate of recession of

the whole cataract has been about two-and-a-half feet per year.

For this reason it is probable that all the constructions at the

edge of the Falls will be of a temporary character, but care is

to be taken to have them safe and convenient. For the further

accommodation of visitors, moreover, contracts have been made
for cheap transportation by carriages about the Reservation.

It is many years since the exorbitant rates of carriage hire, the

tradition of which still persists in the facetious columns of the

newspapers, gave place to a very moderate tariff, but even this

has been reduced, and a carriage service established which closely

resembles the excellent system in use in the New York Central

Park. It is gratifying to learn that the Government of the

Province of Ontario is likely very soon to take possession of

the Canada side of the Falls, and devote it to the public use in

a similar way. The preliminary surveys made for the purpose

by the Niagara Falls Park Commission of Ontario are com-

pleted, and estimates made, which show that the cost of ac-

quiring the ground will be about four hundred and twenty-four
thousand dollars, and the Legislature is to be asked at the next

session to make the necessary appropriation.

WE are not quite sure whether it is more for the public
benefit to encourage amateur dynamiters with political

convictions to make personal experiments in the compo-
sition of new explosives, or to try to conceal from them the re-

sults of scientific inquiry into the subject, but, as there is

always a doubt as to the success of efforts at concealment or

deception, perhaps it is better to make a virtue of necessity,

and point out the excellent opportunities which are now offered

to those interested in the suppression of tyranny for making
themselves acquainted, at small expense, with the properties of

high explosives. It is not long since a process was described

for developing the detonating quality of brown sugar, and at

nearly the same time appeared a device for converting coal-tar

into a substance far more dangerous than gunpowder, and a

third invention has now been described, by which a material

so innocuous in appearance as common glue can be transformed

into an explosive possessing a force comparable with that of

nitro-glycerine. The recipe for the preparation of this social-

ist glue is very simple. The glue of commerce is first soaked

in cold water, until it has taken up all that it will, and the re-

sulting jelly-like mass is then melted at a gentle heat, filtered,

and mixed with nitric acid enough to prevent it from solidify-

ing again when cold. The glue is then subjected to the action

of a mixture of nitric and sulphuric acid, and, after thoroughly

washing away the excess of acid with water, is fit for use. We
can add nothing to this description, except a suggestion that it

might be an excellent idea for those who desire a forcible in-

version of the social fabric, by which they should themselves

be brought to the top, to provide themselves, for the enliven-

ment of the meetings of their organizations, with bowls, in

which they might amuse themselves by brewing, in a sociable

manner, the substance which they regard as the means of ac-

complishing their end. One of the members, for instance,

might be appointed to soak the glue, another to add the nitric

acid, and a third to mix the vitriol, while a fourth might with

advantage be deputed to apply, by means of the red-hot poker,
which would so well typify the ardent sentiments of the fra-

ternity, the gentle heat which, as we are told, is essential to

the completion of the intended reactions.

TTCCORDING to the Revue Industmette, the European jewel-

f\ lers and dealers in precious stones have within a short
' time been disturbed by the appearance in the market of

artificial rubies, so closely imitating the natural stone as to be

practically indistinguishable from it. In fact, as careful analysis

shows, the natural and the artificial stones are identical in color,

in composition, in cleavage, and in refracting power, as well as

in density and fusibility, the only difference detected by the

most careful tests consisting in the presence, in the artificial

rubies, of minute bubbles of gas, sometimes elongated in paral-
lel lines, and showing that the stones in which they are found
have once existed in the form of a paste, probably by the melt-

ing together of their ingredients. Although such bubbles are

never found in natural rubies, they are likely, through the re-

flecting surfaces which they present, rather to increase the

brilliancy of the stones, and it must be regarded as certain that

some one in or near Geneva, whence all the specimens are said

to come, has discovered the means of making by artificial pro-

cesses, out of cheap materials, jewels which sell readily at

a very high price ; a large ruby, as is well known, being worth
more than a diamond of the same size. The French associa-

tion of diamond merchants has, it is true, condemned the

Geneva stones, pronouncing them not to be rubies ; but if the

inventor should be careful enough for the future in his pro-
cesses to avoid the production of bubbles, which does not seem

very difficult, there would be no means of distinguishing his

product from the natural stones, and the decision of the asso-

ciation would have no effect whatever. As a manufacturer of

artificial jewels would find it for his interest to scatter his goods
as widely as possible, to prevent any particular market from

becoming overstocked, to the detriment of the price, it is quite

likely that some of the Geneva stones may have already
reached this country, and the purchasers of precious objects of

the kind would, perhaps, do well to investigate the subject.

EVERY
one who remembers the Louvre and the Tuileries,

as they appeared before 1871, and who has seen them
since that time, must have been shocked at the change

which has been wrought in that most august group of build-

ings. Our own earliest recollection of the place extends only
to a remembrance of what it was about ten years ago, but

even then the stately and silent courts of the Louvre gave us

an impression of royal dignity, consorting very well with the

melancholy grandeur of the ruin of the Tuileries, which

stretched, in aristocratic reserve, across its vast garden.
Within the last few years, however, all this has been changed.
The middle portion of the Tuileries has been swept away,
leaving only the two terminal pavilions, guarding, like two

sentries, the yawning cavity which replaces the exquisitely

sculptured detail of the old palace front. The garden, more-

over, across which the ancient facade was seen, has been sev-

ered by a wide and busy street, the Rue des Tuileries, on
which the Pavilion de Marsan and Pavilion de Flore now

directly abut ; while, as if to emphasize still more the secular-

ization of the place, the Place du Carrousel has been enclosed

by an ugly fence, and filled with sheds and stables for the occu-

pation of the post-office delivery service. In its present con-

dition, the appearance of the whole place would discredit a

German village, and it is not surprising that the inhabitants of

the most artistic city in the world cry out persistently, though
in vain, against it. Many plans have been proposed for filling

the void between the pavilions of the Tuileries, and thus com-

pleting in some way the fa9ade on the new street, most of

them having as a basis the very sensible idea of keeping the

new constructions within the limits of a portico or colonnade,
relieved in the central part by a larger mass, which could be

utilized for a museum or public building of some sort. One of

these projects had been so far studied that the central block

was already appropriated for a Museum of the Revolution, and
the scheme had found general approval when a concise note, as

we learn from La Semaine des Gonstructeurs, made it known
that the Government looked with an indifferent, if not an un-

friendly eye, on the whole matter, and that it was very un-

likely that the site of the palace would be surrendered for any
such purpose. As the time had arrived for taking some defi-

nite steps toward commencing the work, if, as the patriotic cit-

izens hoped, the museum was to be ready to add its attractions

to the other incidents of the centennial celebration of 1889,
the refusal of the Government to furnish its indispensable aid

excited a good deal of indignation, and the municipality of

Paris, which does not always submit very meekly to the wishes

of the general Government, took up the affair with enthu-

siasm, and will, it is said, appeal directly to the Parliament of

the Republic. In that body its wishes are likely to be heard

at least with respectful attention, and it is to be hoped that

means may be found for carrying them out. There is no

period of history which more needs and deserves study than

that of the French Revolution, and it is particularly important
that the work of selecting and classifying data should begin
now, while documents and objects of all kinds relating to it can

be had in abundance, instead of waiting until the most val-

uable ones are lost beyond recovery.
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MUNTZ'S RAPHAEL.1 III.

rN the beginning of Julius the Sec-

ond's pontificate (1503-1513),
there was a dearth of painters in

the " Eternal City." Strictly speaking,
there was no Roman school till Ra-

phael formed one. The need of the

moment was usually met by the im-

portation of foreign artists. Renais-

sance Rome exploited Tuscan, Um-
brian, or Venetian talent, as classic

Rome utilized that of Greece. The
Roman citizen, as in Virgil's time,

willingly delegated to others the paci-
fic glory of the arts. It was the dec-

oration of the pontifical palace in

V/*.re ne.m./- \*//-' 1507-1508 that drew to the banks

of the Tiber the most accredited representatives of the Italian

schools : Soddoma, Perugino, Pinturicchio, Signorelli, Lorenzo Lotto,

etc., and that initiated the series of monumental decorative paintings
which were to be the culmination, the last word, of Renaissance

graphic art. Since the reign of Sixtus IV (1471-1484), there had
not been at Rome so brilliant a concourse of painters; yet even these

elect were forced to abdicate in Raphael's favor. It was, doubtless,

owing to the influence of his compatriot, the omnipotent Bramante,
that the young painter from Urbino was called to Rome, where he

arrived in the'monthof September, 1508, at the latest. Apparently, he

entered at once the service of the pope. The task that Julius II

allotted him was by no means the least brilliant. To Bramante
was apportioned the rebuilding of St. Peter's ;

to Michael Angelo,
the never-to-be-completed mausoleum and the Sistine vault ; to Ra-

phael, the decoration of the apostolic palace.
The character of the impetuous Julius had no small influence on

that of the contemporaneous arts, whose grandeur and elevation are,

in a measure, attributable to the high ambitions of the warrior-pontiff.
Giuliano della Rovere owed his fortune to his uncle's (Sixtus IV)
elevation to the papacy. The young prelate was distinguished
for his progressive spirit, love of truth, passion for the arts, and

a violence that knew no bounds. Devoted and generous to those

who shared his views, he was pitiless to his antagonists. Essen-

tially a man of action, Julius did not hesitate to conclude the most

compromising alliances, and, on the morrow, to break them. Neither

did he shrink, in the days of stress, from ultra-Machiavelian methods.

He even took under his wing the infamous Cassar Borgia, against
whom for ten years he had launched the hate of Europe. It was he,

too, who decided Charles VIII to make his memorable expedition of

1494 into Italy, the source of endless miseries and complications, of

which the effects are even now perceptible. But these contradictions

should not blind us to his heroic traits his indomitable energy, his

disinterested efforts for the aggrandizement of the church, and the

majesty of his conceptions. Whatever his faults may have been

they were entirely free from littleness, from vulgar egotism. The

protection he accorded the arts was dictated by a desire to utilize all

the intellectual forces at his command for the glorification of the

papacy. Hence, the character of grandeur that pervades all his cre-

ations, and which contrasts so sharply with the mild elegancies of

Leo X's reign. Unlike the latter he had but little taste for litera-

ture. He doled out to it encouragements that were lavished on

painting, sculpture, and architecture. Artists knew that they could

count on his favor provided they were distinguished by some trans-

cendent quality. At his court there was no place for mediocrity.
Is it to be marvelled that he cherished Michae 1 Angelo, in so many
ways a kindred soul? It may be doubted whether Julius ever had

the personal tastes of a Leo X, or well-defined views on art, or a self-

formulated code of aesthetics. However this may be, his inspirations
were true, and he chose as wisely as relentlessly, remorselessly

sacrificing the heroes of yesterday to the celebrities of to-day ;
Peru-

gino, Soddoma, Signorelli, Pinturicchio, to the rising star from Ur-
bino. Frugal in his habits, and little prone to display, it is not to

be wondered that the secondary, or sumptuary arts embroidery,
tapestry, jewelry, and the like so liberally patronized by his pre-
decessors and so generally encouraged by his successor, languished

during his reign. He favored almost exclusively the monumental
arts painting, sculpture and architecture.

The entourage of Julius's court was so brilliant, and its enlighten-

ing influence so directly manifest in Raphael's work, that it warrants
a brief mention of a few celebrities. The College of Cardinals in-

cluded, among more modest patrons, three great Maecenases the

magnificent Riario, with his escort of four hundred mounted men;
the Venetian Grimani, whose superb collections and almost unrivalled

library were the admiration of Rome, and subsequently the pride of

Venice
;
and lastly, Giovanni de' Medici, the future Leo X, enthusi-

astic in his cult of literature and the arts. Besides the sacred col-

lege, the so-called Curia helped to make the papal court the bright-

est, the most cultivated and artistic in the world. It was represented

by such men as Bibbiena, Bembo, Inghirami, Goritz, Turin!
;
the first

two cardinals in embryo, and all intimate friends of Raphael. Bibbi-

ena, diplomatist and man of letters, had a fine appreciation of the

arts. He was author of the Calandra, said to be the first prose

l "Rap/tael.sa vie, mn tenure, et son temps," par Kugine Muutz, Paris. Librarie
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piece of the Italian stage. Nor did this prince of the church occa-

sionally scorn to assume the functions of impresario at the pontifical
entertainments. Bembo was one of the first litterateurs of the Renais-

sance. His exquisite taste and patronage of the arts were entirely
free from vulgar love of display. He formed, at no great personal
sacrifice, a collection of marbles, bronzes, gems and medals that was

reputed at the time one of the rarest in Italy. Among his pictures
were works by Memling, Mantegna, Giovanni Bellini, S. del Piombo
and Raphael. Having summed up the brilliant qualities of Inghirami,
M. Miintz observes,

" What would remain of him to-day had not Raph
ael immortalized his features in the admirable portrait of the Pitti pal-

ace." First among the laymen who frequented the court must be men-
tioned Raphael's friend of Urbino-days, the all-accomplished Count
Baldassare Castiglione, author of the Cortegiano, and many exquisite

verses, who seems to have been tlie
'

perfect gentlemen
"

of the

time. His influence on the young painter was most beneficent, and
his advice during the execution of an historical painting equally
invaluable. Both the famous Ariosto and the Infamous Aretino were
known to Raphael. Aretino claimed to be intimate with him; while

it appears from a letter, of which the original is unfortunately lost,

that, Ariosto, then an envoy to the court of Julius from Alfonso of

Ferrara, was consulted by Raphael as to choice of personages for

the "
Disputa." Then, too, there was the great Sienese Croesus,

Agostino Chigi
" the Magnificent," with his hundred ships, and as

many counting-houses not in Christian Europe alone, but in Con-

stantinople, in Alexandria, in Memphis, with his twenty thousand

employ iSs; his princely income, and his princely manner of spending
it. It is to him that we are indebted for the Farnesina palace and
the chapel in S. Maria del Pop.jlo. Tile artistic band was recruited

from all Italy, and above the rank and file towered such giants as

Michael Angelo, Bramante and Raphael. Yet not even these great
names can obfuscate those of the San Gallo, the Sausovino, and Bal-

dassare Peruzzi, not to mention lesser lights. Thus in the court

which surrounded Julius, says M. Muntz,
" there was no merit or

virtue that was not brilliantly represented : science, talent, nobility
and courage, distinction of taste and liberality, qualities of the

heart and qualities of the mind, all attained there a degree of splen-
dor that is the despair of posterity, and which was only matched

by the enormity of the vices of that pre-eminently ardent and waver-

ing epoch. An equal magnificence may have been seen in other

times ;
but never such a love of intellectual delights. All these

painters of fortune and why not pronounce the word ? all these

parvenus who constituted the most interesting element of the pontifi-

cal court, sought to legitimize their power or their riches by a culti-

vation of the beautiful; they thus hoped to approach ^nearer to the

ancient Romans, of whom the imitation was, in their eyes, the end

supreme." In no other court than that of Rome, a republican des-

potism if the paradox may be pardoned was such a society pos-
sible.

Raphael's first work in Rjme was the decoration of the stanza,
called della Segnatura. For this he received 1,200 golden ducats,

equivalent in the money -power of to-day to about $12,000. The
hall was completed in 1511, after three years' labor, not, however,
without the interruptions caused by his synchronous easel-pictures in

oil, his innumerable designs, architectural studies, etc. Taken as a

whole, this stanza is the most completely representative of Raphael's
development, if not of his talent. In the subsequent stanze there

may be a distinct advance; in them he is more dramatic and power-
ful; the flower of his genius has expanded to the full extent of its

shapely petals, but for that very reason it is a little nearer its decay,
and has lost the ineffable charm and freshness of its blossom-state,
we admire isolated tigures here and there, we feel that there never
were nor ever will be such groups as the wingless young men
"excellent in beauty and comely in apparel

"
fleeting the marble

pavement with scourges raised, the fallen Heliodorus, and the horse
with the "terrible rider; "or such a figure as the female water-

carrier in the " Incendio del Borgo
"

;
or a composition admirable in so

many respects as the " Miracle of Bolsena "
; yet, as a whole, no stanza

is more satisfactory than that of the Segnatura. In none other did

Raphael do so much personal work. In each succeeding stanza he
worked less and less, owing to his multifarious cares and duties,
till at last his actual participation was confined to the preparatory
sketches and general direction. In the frescos of the Segnatura
there is a symmetry, sobriety and purity, the result of a cultivated

mind, seeking and pains-taking, well-equipped and capable of express-

ing itself, but not yet hurried and over-confident. To see how seek-

ing and pains-taking Raphael was at this time, one has only to look
at his many tentative schemes for the "

Disputa," all so different

from the final work. There is a vast chasm between his first Roman
fresco and all that had gone before, both as to epic expression and

power of composition, as well as individual characterization. Yet

every now and then one feels a whiff of the delicious sentiment that

emanates from his Florentine madonnas, a sentiment that is scarcely
discernible in his later work, save where it occasionally reveals itself,

as in the "Madonna del Foligno," or the group of " San Sisto." To
be accurate, the "Madonna del Foligno" cannot be classed among
his later works, for it was. painted in 1511, but it is later by two years
than the "

Disputa."
At the outset, Raphael had to contend with the technical difficul-

ties of fresco, which are not inconsiderable. He had already acquired
some valuable experience while working under Perugino on the frescos

of the Cambio, and again at San Severo in 1505, after a long lapse
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of time devoted to easel-pictures in oil. If the "
Disputa

"
testifies to

a certain inexperience, the " School of Athens" evinces a prodigious
surety of handling, that entitles Raphael to be ranked among the

first frescoists of all times. A careful examination of the slanze

frescos by M. Raymond Baize, authorized him to state that the

group at the left in the " Incendio del Borgo," composed of four fig-

ures larger than life, was painted in six days. In the " School of

Athens " " each figure scarcely exceeded a day's work." This of

course did not include any retouching
" a secco," nor the longer time

occupied by the cartoon and preparatory studies.

The immense progress made by Raphael after his arrival in Rome
must be mainly attributed to his contact with the antique. Such

che/K-d'ceuure as the Laocoon, the Apollo Belvedere, the Torso, the

Ariadne, had already been discovered. The Museum of the Capitol,
founded as early as the reign of Sixtus IV, was rich in marbles and
bronzes, while the private collections contained priceless antiques." There was scarcely a prelate, diplomatist, grand seignior, or banker,
who did not ardently search for everything which recalled the an-
cient >plendor of Rome : statues, bas-reliefs, gems, medals, and even

nscripuons." Then there were the frescos in the Baths of Titus, and
the Gardens of Sallust; the triumphal arches of Titus, Septimius
Severus, etc.

;
the columns of Trajan and Antonine

;
the colossi of

Monte Cavallo, and an inexhaustible mine of classical relics, abound-

ing in suggestions. The passion for antiquity was in the air. When to

his functions of painter, Raphael added those of archaeologist he sent
his draughtsmen all over Italy, and even into Greece. This inordinate
love for the antique eventually interfered with the personal sponta-

neity of production, and became an end rather than a means. Ra-

phael had not been insensible to antiquity before his advent to

Rome
;
but like the men of the first Renaissance he translated it into

the Cmbrian or Florentine vernacular, retaining, perhaps compre-
hending, but little of the antique feeling. At Rome, the imitation

was to be far more direct. There is not much of it in the " Dis-

puta," which still retains the Umbrian-Florentine flavor, though
even here it crops out in the chair of St. Gregory. It is very patent,
on the contrary, in the " School of Athens " and "

Parnassus," which
indicate a decided advance on the "

Disputa." This advance can in

nowise be attributed to the influence of Michael Angelo, for the first

half of the Sistine vault was not exhibited and then to the great
disgust of the artist till 1511 J the year in which the stanza of the

Seynatura was completed. At once the receptive Raphael executed
the " Isaiah

"
in the Church of S. Agostino, which was directly in-

spired by the great Florentine (who was very wroth thereat), as

were the "
Sibyls

"
in the Pace, painted in 1514. The subjects that

cover the walls and ceiling of the Segnatura or " Chamber of Facul-

ties," are most ingeniously conceived and correlated ; an interlace-

ment, as it were, of Christian and Pagan myths, of ancient and ec-

clesiastical philosophies, and the personification of virtues common to

both. The literary attainments of Raphael would not have enabled
him to expound this complex scheme had he been unable to take
counsel with the distinguished men of letters that frequented the

court, and with whom he was on intimate terms. Moreover, the

personal influence of the pontiff must count for much in the choice,

arrangement, and elucidation of the subjects.
" The artists of the

Renaissance were accustomed to receive from their patrons the indi-

cation, generally very precise, of the subjects they were commissioned
to represent. Michael Anjjelo was one of the very few masters who
worked out for themselves a scheme for their compositions. It is

true that Michael Angelo could pass for a man of letters, but even
if he had not surpassed the majority of his contemporaries in this

respect, the knowledge of the Old Testament, whence he drew his

inspirations, did not exact so special an erudition as the subjects
with which Raphael was charged to decorate the hall of the Segna-
tura." It must not be supposed that Raphael was a mere passive
instrument in the hands of the savants, for he was well instructed,
and thoroughly conversant with the tangible expression of antiquity,
and his artist's perception revealed to him many secrets forever hid-

den to the antiquary ; yet it would have been impossible for any
painter, certainly of his years and occupations, to be familiar with
historical and ecclesiastical history, or with matters of historical

detail known only to specialists. It is very much to his credit

that he was able to digest these complex ideas, to see them beauti-

fully, and to present them monumentally. These stately, well-bal-

anced compositions are remarkably free from pedantry. In the
" School of Athens," he never abrogated his rights as an artist,

though depicting definite, historical men and ideas. The noble pic-
ture is wholly untainted by archaeology, being an epic in itself, not

the mere archaeological rendering of an epic. In a word, it is no

genre picture as it might easily have been in less skilful hands, and

probably would be if painted by a modern man. Art and archaeology
can never be identical. The history and myths of antiquity are to

us an ideal world, peopled with beautiful, heroic beings. Render
them literally, and our fairest creations vanish forever.

It is almost amusing to discover ever and anon in these frescos the

prototypes of so many of those stilted academic figures that at one
time made art hideous. But the cartoons for the tapestries furnish

'O. H. Wilson holds that the first part of the Sistine frescos were exhibited
November 1, 1509. In that case Raphael would have seen them aboutu year after
the commencement of the stanza del/a Segnatui a. In the " school of Athens,"
the second of the two great compositions in point of tinie, one discovers marked
traces of Michael Angelo's influence; but these may well have been reminiscences
of the Pisa cartoon, ur other works that were .doubtless to be seen without much
difficulty. M. MUutz adduces strung authority lor delaying the first exhibition
of the Sistine till 1511.

a far larger quota, and possibly for this reason they are to me
less sympathetic. It is a very dangerous thing, be it observed pa-
renthetically, to draw inspiration from a well-ripened art.

Julius died, and Leo X succeeded him in 1513, when the stanza

of Htliodorus was a little more than half completed. The elevation

of Giovanni de' Medici to the papacy opened new fields for the play
of Raphael's versatile talents, and was a turning point in his Roman
career. Under the grandeur-loving Julius, his powers were concen-

trated
;
he was a monumental painter. Under the sumptuous Leo

they were scattered. By turns he was painter, architect, archaeolo-

gist, designer and even sculptor. Leo was as suave and luxurious, as

Julius was austere and economical. [The latter's favorite sculptor
was in Leo's eyes

"
terribile."~\ His taste for literature and the arts

has already been noted
;
to wuich must be added a joyous tempera-

ment, a love of pomp and mental pastimes, combined with a prodi-

gality that at times severely strained his exchequer. Never had

Italy witnessed so intellectual an epicureanism. Not only the arts

and letters, but the sciences music and the drama as well were wel-

come at the court of Leo, who, however was not oblivious of the

Church's interest. To meet the demands made upon it by such a

pontiff, it can readily be imagined that the strength of the complais-
ant and gifted Raphael was sorely taxed. At one time there were
cartoons for tapestries to be furnished

;
at another a scene to be

painted ;
now a platler to be designed, or a defunct elephant to be

portrayed the size of life I The great painter's head and bunds were
at the service of all the decorative arts, mosaic, wood-carving, gold
and silver work, textile fabrics, intarsia, pottery, etc. "If to the

models composed for these different industries are added the number-
less motives for ornament contained in his frescos and pictures, it

will at once be perceived that Raphael occupies a position quite as

important in the annals of decorative art as he does in those of

painting properly so called."

In the stanza of Heliodorus, for the first time, Raphael entrusted

a considerable portion of the work to a collaborator, Giulio Romano.
After the accession of Leo bis personal work on the wall was greatly
curtailed, and much was delegated to Giulio, to Penni, Perino del

Vaga, Giovanni da Utline, and the leaders of the artistic band that

the fame of Raphael had recruited from all parts of Italy, and even

beyond the mountains. The organization of his atelier was on a vast

scale. Were colors wanted, a pupil was despatched to Venice to

procure them ; another was sent with the " cartoons" to Brussels in

order to superintend the weaving of the tapestries; and others, as

before noted, to draw in Southern Italy and Greece. The master
went abroad with an escort of fifty young painters, a veritable prince
of the brush. The frequent abdication of his personal work in favor

of his pupils will account for the many strange inequalities to be
found in his later paintings, both mural and easel. By the side of

his maturest figures and appropriate coloring, are to be recognized
the inferior drawing and heavy tones of his disciples. It is impossi-
ble to state just bow much the hurry of the last tew years compelled
the reluctant master to leave to his collaborators, but doubtless very
much more than is commonly supposed.
Would that I might quote in its entirety Taine's inspired chapter

on Raphael in his "
Voyage en Italie," [T. 1, p. 215], but 1 must

limit my citations to a few disjointed sentences. Referring to the

stanze he says,
"
Surely nineteen sight-seers out of twenty are dis-

appointed, and stand with mouths open, muttering, 'Is that all?" It

is with these frescos as with the mutilated texts of Sophocles or

Homer. Give a manuscript of the thirteenth century to an ordinary
reader, and take it for granted that he can decipher it. If he acts

in good faith, he will in no wise understand your admiration. I, too,
understand that I do not understand. It will take two or ihree visits

to make the necessary abstractions and restorations. In the mean
time 1 am going to say what shocks me : that is, all these personages
pone." Of the "

Transfiguration
" he asks,

" Has Raphael any faith

in his miracle? Above all, he believes that he must choose and ar-

range his attitudes. The beautiful young woman on her knees is

thinking of an effective position for her arms; the three rising
muscles on her left arm make an agreeable sequence. . . . Moses and
Klias in glory on either side of Christ are swimmers who display
their limbs. The Christ himself, with his feet so clearly indicated,
his toes separated, is only a beautiful figure ;

his ankles and insteps
have preoccupied him as much as his divinity. This is not impo-
tence, but system, or rather instinct, for there was no system."
Again, of the "Incendio del Borgo": "Paltry conflagration and so

little to be feared ! The fire does not burn
;
how could it when there

is no wood to be consumed. The principal i>ersonage is a well-fed

young man, hanging by his arms, who finds time to try gymnastics.
. . . Two women carry vases and shriek; the caryatides of a Greek

temple would have the same movement. I only see there painted
bas-reliefs, a complement of the architecture. One goes away with

this idea and ponders. To enter into the ideas of a painter one must
look at things from his standpoint. And certainly this was Raphael's

standpoint. These paintings are not attached to the wall ; they are

a part of it. They clothe it as the skin clothes the body. . . . The
whole Italian painting turns on this idea : it has rediscovered the

nude figure. . . . This culture [of the human form and its action]
so concentrated will unite all Raphael's faculties on a single point ;

all

the vague aspirations, all the touching or sublime reveries that

occupy the leisure hours of a man of genius will end in outlines and
movements

;
he will think in forms as we think in phrases." . . .

From this point of view,
"

all his figures are eloquent. They are
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emancipated from the laws of nature
; they have never suffered

;

they cannot be discomposed ;
their calm attitudes are those of

statues. Raphael has given them his soul. . . . Human life is infi-

nite and immensely diversified ; but there are only certain portions,
certain instants, which, like a rose among a hundred thousand roses,
deserve to live, and such are these attitudes." How this brilliant

exegesis contrasts with the indiscriininating comments of Vasari,
who never seems to have divined the controlling idea of production,
but is ever harping on certain superficial characteristics, and these

the least remarkable, if remarkable at all. To praise the realistic

qualities of the great Italian paintings is to p;iy them the sorriest

compliment.
Keference has already been made in the second paper of this series

[Vol. XX, No. 561] to Raphael's preparatory life-drawings and studies.

At first he seems to have preferred the silver-point and pen as a means
of expression, but after his arrival in Home, sanguine, and occasionally
Italian stone, for isolated figures, reserving the brush for compositions.

Though he constantly fortified himself with studies from nature, his

drawings were always treated subjectively, and carried just far enough
to meet the temporary want. The professional model, fortunately, had
not yet been evolved. His preliminary studies for the "Holy Family
of Francis 1

"
are most instructive and significant. Let us fancy our-

selves, says Charles Blanc, in the atelier of the master. "A young
Trasteverina has been led there to serve as a model for Raphael,
who is contemplating the Holy Family, now so famous, which we
own in the Louvre,

' the Madonna of Francis I.' Clad in a simple
tunic, her hair negligently arranged, the young woman, with knee
bent and bare leg, inclines forward to lift a child that as yet exists

only in the artist's intention. In this attitude she poses before the

eyes of Raphael, who, desiring truth before beauty, notes the move-
ment of the figure, makes sure of the proportions, seizes the plav of

the muscles, and verities the grace of his thought. But this is only a

third of the story. The same young woman will pose again, this

time entirely clad and draped, with the exception of the left arm,
which will remain bare and afterwards be drawn separately, covered
with a sleeve. . . . And yet he knew them bv heart, these madonnas
with their infant Jesus." There is every reason to believe that

Raphael's unrivalled children were the offspring of his imagination.
Surely their graceful movements and infantile charm were suggested
by domestic scenes, but the forms are distinctly creative. Now that

we are on the subject of preliminary studies, it nmy be said that all

tlie painters of that epoch, who drew figures in positions impossible
for a model to hold, made more or less use of models in wax and
other mechanical contrivances. According to Lomazzo, Bramante dis-

covered certain quadra! tire of the human body and the horse, " a rare
and wonderful invention

"
by means of which models could easily

be fashioned. "These were afterwards given by him to his relative,

Kaphael of Urbino." 1 It is very strange that there are so few of the

master's color-sketches extant. M. Miintz m ntions none, nor have
I any personal recollection of them. He probably relied almost en-

tirely on his mental vision for guidance, it is scarcely necessary to

add that he did not paint directly from living models, either on wall,

panel or canvas.

Raphael was cut off so early in his career of architect, that it is

difficult accurately to guage his powers. Nevertheless he holds an
honorable place in the annals of architecture, though not rising to tlie

height of a Brunelleschi, Albert!, Bramante, or Palladio. " lie has
the right," says M. Miintz,

" to take his place among the masters of

the art of building, not only on account of the importance of the

works he directed the continuation of St. Peter's, the completion of

the Loggie, the construction of the Villa Madama, and so many
others, but also on account of the superior taste he showed in these

enterprises. The architect, it is true, was developed later in him
than tlie painter. But towards the close of his life, to gain lost time,
as it were, Raphael did not hesitate to sacrifice painting to his new
studies." His early penchant and talent for architecture are revealed
in the charming backgrounds and accessories of his Umbrian pictures.
At Florence these tastes remained in abeyance, but once in Rome,
his intimacy with the great Bramante immediately gave them a fresh

impulse. It was Bramaute, by the way, who designed the beautiful

architecture in the " School of Athens." So readily did the pupil profit

by the master's lessons, that Bramante designated him as his succes-
sor [died 11 March, 1514].

"
Seeing," runs the brief of Leo, "that

you not only excel in tlie art of painting by universal consent,
but that you have been designated by the dying Bramante as suf-

ficiently skilful in the art of architecture to continue the construction
of the temple of the prince of the apostles commenced by him . . ."

Then it was that he devoted himself to a profound study of Vitru-
vius. One cannot but regret Raphael's participation in the building
of St. Peter's. According to the testimony of a contemporary, from
the day that he succeeded Bramante, "he experienced the effects of

a sort of melancholy." Nor were the results proportionate to his

efforts. Many years were required to consolidate the edifice, and
then the funds failed. Of his secular and private buildings, the

Villa Madama, on Monte Mario, and the Palazzo Pandolfino at

Florence are generally esteemed his chefs-d'azuvre, and are deservedly
ranked among the most beautiful buildings of the Renaissance.

Raphael owes his exalted position in the hierarchy of art, partly to

natural gifts ami partly to the fortuitous conditions of time, place and

emergency. Alas, how many god-gifted souls, never quickened by

1 Idea ilel Tempio delta PMura, ed. of 1785, p. 14 (original ed. 1571).

these conditions, forever sleep I Slow to develop, his natural ^ifts
were supplemented by close application.

" From my earliest child-
hood," he said,

"
I have made it a rule to neglect nothing." [Passa-

vant, vi, p. 246.] Decadence set in when his pupils" substituted
formulas for an ardent initiative. At Perugia he acquired warmth
of coloring and intensity of religions sentiment

; at Florence, oreater
technical skill; at Rome "he felt the force and joy of pa<'anism."He was fortunate in that he was rarely crossed, ami never 'pinched.Work of the most inspiring kind, that would have elevated even a
mediocre artist, came to him fully equipped when lie needed the
stimulus of responsibility and the exercise of his faculties, which
would otherwise have perished from inanition. It came, too, when
art was at its zenith; when, after centuries of husbanding, the fruit
was ripe. Raphael was not an isolated figure like Michael Angelowho was as isolated as a man can be but a resume of all That
was and had been. Pages might be devoted to his personal charac-
teristics to his courtesy, his amiability, his tranquility of soul in
an age rife with passion and violence ; for heaven, says tlie Italian

biographer, had accumulated on him all her blessings. Yet there is

one trait that must be especially emphasized, the key-note of his in-

spiration, and that is his love of beaut}-. For an eloquent and
pathetic tribute to his character and talents I must refer the reader
to Vasari's eloquent peroration :

" O felice e beata anima. . . ."

M. Miintz is certainly to be congratulated on his scholarly, well-
ordered and thoroughly readable book. It is a cyclopaedia of
Raphaelesque knowledge, pleasantly free from sterile disputations
and a vain show of erudition. If there is anything to be criticised
it is the picturesque enthusiasm of the biographer for his hero, that'
in the absence of authority, at times leads him to assume too much!
For instance, his theory (based merely on the accidents of pose and
technique) that Raphael, wiien portrayed by Marco Antonio (p. 659)
was experiencing the symptoms of his fatal malady appears to me
very fantastic. As to the cause of Raphael's death, neither Passa-
vant nor M. Miintz adduce convincing reasons for discrediting
Vasari, whose version is not irreconcilable with the contemporary leT-
ters of Michiel, Mirandola, or the envoy from Ferrara. But this is a
mere matter of detail, and a very questionable one. It would seem
ungracious to find the least fault with a work so monumental a
generous and worthy tribute to tlie memory of the great painter.

FKEDKRIC CROWNINSHIELD.

BIRMINGHAM TRADES EXHIBITION.

IN
connection with

the British Associ-
ation visit to the

midland capital of

England, an exhibi-
tion was arranged in

Bingley Hall to illus-

trate the industrial
resources of tlie work-

shop of the world,
admission being re-

stricted to a radius of
fifteen miles from the
town -hall. Notwith-

standing the limited
area, the products of no less than two hundred and fifty distinct
trades, special to Birmingham, may be counted.

By the present imposing display, the town has fullv redeemed its

character for turning out " Brummagem
"
ware, and it has proved

that good ajid conscientious work may be produced provided a fair

price be obtained. The exhibition has come quite as a surprise on
account of its richness and variety, while the popularity it at once
secured was also unexpected, so much so that the doors will, at any
rate, not be closed before the end of October.
To lend additional interest the archaeological section of the Bir-

mingham and Midland Institute has contributed a series of sketches
and photographs of old streets and buildings in Birmingham, most
of which have now been removed. Moreover, on the norUi and west
sides of Bingley Hall, where the exhibition is held, are reproduc-
tions of old Birmingham houses, designed by Mr. J. A. Cossins, and
erected by Mr. (i. H. Bernasconi. They include the interior of an
alchemist's laboratory, with all the traditional accessories, and ten-
anted for the nonce by a well-known Birmingham man, dressed in

antiquated garbs, whose keeping-up of the character caused no little

interest during the conversazione in connection with the British Asso-
ciation Meeting. A series of helmets, some of them fearfully and
wonderfully made, worn by the Birmingham Fire-Brigade since it

was first established in 1710, excite the wonder of beholders. A col-
lection has also been got together of old books printed in Birmingham
between the years 1757 and 1873, with type and matrices for the

University Press at Oxford.
One room is set apart for all the drawings that could be collected

actually made by James Watt, the inventor of the steam-engine, who
lived and worked at Handsworth, near Birmingham, where the works
started by him are now carried on by Boulton & Watt. Some of the
old handicrafts of the district, now fast dying out before the march of

improvement and machinery, are practically represented. There is

the gold-beater laboriously hammering out between skins his fine
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film of gold, ever ami anon changing his double-headed hammer from

one hand to the other; but lie will not be disestablished just yet, for

no mechanical process has been found to give the same result as his

dull "
thud, thud, thud," upon the yellow metal. A man, woman and

boy are making nails by hammer on small anvils supported on
barrels. They take two slit rods from the fire at once and forge
them at the same time, giving a blow alternately to each. Their

hard labor from early morn to dewy eve barely suffices to keep body
and soul together ;

and this is easily explained by the large and varied

collection of machine-made nails sent by Felix Hadley, whose auto-

matic machines, six of which are tended at once by an unskilled

hand, produce an almost incredible number from the strip of sheet-

iron. The trophy of Nettlefolds name almost synonymous with

screws shows, too, the great variety of similar articles that can be

turned out by millions in the machine. The file-cutter is producing,
before the eyes of visitor?, the furrows in his steel bar laid on a

leaden bed, with broad chisel and mallet. But, though the cuts are

remarkably regular while they succeed one another, there is a mani-

fest break of continuity when he lifts his hand to shift the steel. He,
too, will soon find his occupation gone, except for special forms, in

presence of the machine-made article, now nearly, if not quite, as

good as that produced by hand.

Bell-founding is illustrated by the formation of the mould in sand

from the pattern. The spurrier, an old Birmingham handicrafts-

man, who of yore had his guild, is still forging spurs for the lieges.

While an ingeniously elaborate machine weaves wire-gauze for safety-

lamps, etc., wires are, strangely enough, being woven by a girl's hand
into fire-guards. The old style of weaving by the hand-loom is

shown, side by side with the new, and the Steven-graph ribbons that

were invented by a philanthropist, possibly injudicious, to prolong
the dying trade of the Coventry ribbon-weaver, grow in the special

loom with more or less artistic representations of persons and things.

A practical illustration is given of hand brush-making, the principal

difficulty of which appears to be judging the exact quantity of hair,

bass, or' bristle for filling the hole in which it is fastened by pitch.

A resource for the blind is found in chair-caning and mat-making,
in which they soon become very expert.

Specimens" of the Staffordshire blue bricks, and of the famous

Stourbridge fire-bricks, are on view in various stages of manufac-

ture, with the respective clays from which they are made. Hopkin-
son & Co. show varieties of their revolving partition?, which have

been adopted by the Birmingham School Board. They consist of

red deal slats, strung on copper bands, like revolving shutters, and

rolled up into a box under the ceiling, while the grooved uprights

may be removed with little difficulty. The object is to readily con-

vert a large school into class-rooms when required ;
and it is said

that these movable partitions cost less than fixed wooden partitions.

John Parker sends from his steam joinery works a fifteen-inch pitch-

pine log, with Muted sides and the top handsomely moulded, to show

what large stuff may be dealt with by modern wood-working machin-

ery. He also exhibits the .lower portion of a pitch-pine staircase,

wi'th ornamented newel and moulded handrail in walnut, square-

turned and fluted balusters, string with solid sunk panels, and span-

drel and dado panelling to match, all done by machinery, hand-labor

being reduced to putting the stairs together. Henry Hope sends

ornamental wrought-iron casements a specialty.

Jones & Willis, who make the 50-candle "
Hesperus

"
lamp to burn

petroleum, with three wicks arranged in the form a triangle, have an

attractive stand of art metal work, woodwork, embroidery and tex-

tile fabrics, as used in the service of the Church of England. Hart,

Son, Peard & Co. show a replica (not. however, so elaborately chased)

of the "angel" lectern they made for the Philadelphia cathedra!.

Thouo-h eagle lecterns are common, it appears that only these two
"
angel

"
lecterns exist. This firm has brought out a perfectly origi-

nal and exquisitely beautiful vase that will not break : the founda-

tion is of sheet-copper, polished and left its natural color, when it

soon assumes various hues from oxidation by the air. The orna-

ments are sprays, beaten out by the hammer from black iron, copied

from the hop, ivy, etc., no two being alike.

There are two exhibitors of high-art furniture : Chamberlain,

King & Jones have a richly carved Renaissance sideboard and chairs

in pollard oak, the dead ornament showing in fine contrast with the

polished moulding, and also an example of pure Adams style in^an
inlaid rosewood cabinet, settee and writing-table. Morris and Nor-

ton have put up a pavilion, with dining-room furniture in pollard

oak, drawing-room ditto in rosewood, inlaid with various woods

the finest work of the kind executed in Birmingham and two bed-

room suites, one in rosewood and the other painted white.

Tonks & Sons, whose name is identified with improved house-fit-

tin<*s, not unknown in the States, have a whole exhibition to them-

selves; and it is difficult to do them justice in a few lines. They
have on view Carroll's ventilators, which admit the outer air through

an adjustable aperture in the bottom rail of a door, giving it a verti-

cal direction for avoiding draughts. They have a handy means of

raisincr and lowering a heavy upper sash with next to no effort.

Their metallic sash cord wears well without wearing out, avoiding

the nuisance of a broken cord and fallen counter-weight. Their

blind furniture makes a blind stop where it is put. Their patent bolt

seems to go into its socket all by itself, avoiding the necessity for that

humoring which is so annoying when one is in a hurry. Their door

furniture' is simple and effective, so simple that the chances are

remote of its getting out of order. For unsound plaster walls, they

have a neat escutcheon, fixed by three small pins, and carrying a
curved socket, through which picture-cord is passed, the friction

facilitating the adjustment of the picture, and preventing its being
placed awry accidentally, Their iron book-shelf strips, to receive
the shelves at heights varying by about an inch, must save a great
deal of time and expense in fitting wood strips for a similar purpose.
A variety of household requisites stamped out of sheet-iron and

tin plate are shown by J. H. Hopkins & Sons, who finish them with
their new " stannic enamel," which gives them a semi-matt morocco
leather appearance, well suited to the present taste. The articles

are painted over with the specially prepared enamel, then rolled

while still wet, by a roller coated with some glutinous composition,
something like those used for applying printers' ink to the tj pes ;

but
in parts where the roller cannot reach, the enamel is dabbed with a
dabber. This produces a uniformly granular surface, very pleasing
when in semi-tones relieved by gold ornament

; and it. is fixed by
baking the articles in a stove like that for japanning. British Asso-
ciation visitors saw the operation in progress at Messrs. Hopkins's
works.

The centre of the exhibition is occupied by a lighthouse, with

revolving, dioptric lenses, specially arranged for the electric arc,
erected by Chance Bros. & Co. It flashes every ten seconds, making
a complete revolution in two minutes, and having shades of red and

green to vary the effect. Mr. and Mrs. Goold, of Milverton House,
Knowle, contribute a "regulator clock of many nations," supposed
to be without its fellow in the world. There are twelve dials work-

ing from one central movement, surrounding a large one which gives
Greenwich time, and also a seconds' dial und a solar dial, the latter

revolving while the pointer is stationary. The hours of New York,
I'aris, Sydney, Madras, Calcutta, Canton, St. Petersburg and Con-

stantinople are shown simultaneously. The escapement is "Gra-
ham's dead beat," with no recoil, invented one hundred years ago,
but not yet superseded. T. Wilkinson & Sons show something new
and agreeable in Perry's sweet resonating gong, which consists of a
hollow circular metal vessel, with lipped mouth, generally resembling
a gong, and hung freely : when struck in the ordinary way, it gives
out a melodious sound, varying in tone with the note to which it is

tuned. Several of them are hung together in a frame, to form a

gong-chord, and competent musicians are of opinion that this will

form a valuable addition to an orchestra.

What must come as a boon and a blessing to women is a sewing-
machine motor, devised by W. Bown, the inventor of ball bearings
for tricycles. Two minutes' not laborious winding-up of a spring
will keep the machine going for an hour, while the speed may be

regulated at will. A. Shirlaw & Co. show, running, Spiel's petroleum
engine, which draws its supply from a tank by a centrifugal pump,
thus obviating any handling of the oil, and utilizes it in a fluid slate,
at about a pint per horse-power per hour. The engine may be
started at any moment, and comes to rest when the supply is ex-

hausted, requiring no attention. Tangyes, limited, exhibit in action

their gas not steam hammer, giving 2,500 blows of 3 cwt.

through one foot, for the small charge of one penny.
Muni/ Metal Company show a 1,000 foot coil of small copper pipe,

without seam, drawn perfectly parallel from end to end by Sharp's
patent process. The processes of steel-lien making are illustrated by
Perry & Co., who have also brought out Appleby's new drive-chain.

This consists of square links, connected by v-shaped links in such a

way that each link is readily detachable, and yet is held firmly and
with great side support, to prevent stretching. S. Alcock & Co.,
who have a branch establishment at Toronto, show a great variety of

fishing-tackle, the best rods being now built up with six segments of

the same or different wood", so as to secure straightness of grain.

Henry Milvvard & Sons, the largest needle-makers in the world,
whose works at Kedditch were visited by members of the British

Association, show a great variety of this universal tool, which passes

through at least twenty-six distinct processes, notwithstanding the in-

troduction of much automatic machinerj to facilitate the operations.
J. W. P.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.~\

THE ROTCH TRAVELLING SCHOLARSHIP DRAWINGS. PLATES
XXVIII, XXIX, XXX.

[Issued only with the Imperial edltion.1

BUILDING FOR MESSRS. EIMER & AMEND, NEW YORK, N. Y. MESSRS.
DE LEMOS & COKDES, ARCHITECTS, NEW YORK, N. Y.

THIS structure is intended to be fire-proof throughout. The inte-

rior of walls of first and second stories is lined with white enamelled

tile. Cost of building, including store fittings, $120,000.

CHAPEL FOR HOI.YHOOD CEMETERY, BOSTON, MASS. MR. T.

O'GRADY, ARCHITECT, BOSTON, MASS.

HOUSE AT FALMOUTH, MASS., DESIGNED FOR HIMSKI.F, BY MR.

FRANK HILL SMITH, ARTIST, BOSTON, MASS.





|(). 565 -flX ;fHGHITEGT -flXD BUILDING lEWS.QOT. 23,1566.
COPYRIGHTED, 18S6, TICKti OH & C ?

j

h\t>

^*^1AS^-
/ t

W
-n





>Jo(t
con{e,in

, Cellar, W.C -JsTu
'

(jrl l<xr
^

will contain
"bci')

cvl^o Ploy Room

Heliotype Pnntn\g Co Boston.





1

"c
u
2

ID

W

CQ







f,O. 565
COPYRIGHTED, 1886, TICRNOR c





SN IHGHITEGT ^ND IUILDING-IEVVS, @CT. 23,1556 . fo. 565
OPYRIGHTED, 1886, TICKNOR & C!

PERSPECTIVE SKETCH
l^,,

f
r

/-Jolyhood (j?meter> (DrooKline . mess-

^^ ssa**3<&ji _ 1V'-T^*

op R\AA'K HlLL.

HILL. SMITH. ARCHITECT.

Heliotvpe Pnntini Co Boston





OCTOBER 23, 1886.] TJie American Architect and Building News. 195

COMPETITIVE DESIGN FOR A 85,000-HOUSE,
" Sharon Hill."

SUBMITTED BY

MA8ONBY.

Preliminary, J10 00

Excavation, 30 00

Foundations, 363 UO

Hatchway or area, 2450
Chimneys, mantels and grates, 440 00

Lathing and plastering, 350 00
Cellar bottom, 15 00

Miscellaneous, stone sills, 4_2o|
Total of masonry, $1,236 TO

CARFESTKY.

Frame, ?39.i on
Frame covering, 225 00

Koof, 40 00

"Windows, 275 00
Dormer windows, 58 00

Veranda, 35 00
Cellar windows, 3* 00

Bay window, 290 00

Floors, 85 00

Do .rs, 225 50

Stairs, 262 00

Wainscoting and base, 50 00

Pantry an. ilmtler's pantry, 40 BO

Kitchen sink, etc., 13 50

Tank, 25 00

Bath-room, 25 00

Water-closet, 16 50

Uressers, 21 00

Cold-air duct, 15 00

Coal-bins and partitions in cellar, 19 00

Fences. 100 00

Miscellaneous, loo 00

Painting, 450 00

Tinning, slating, and galvanized-
ironwork, IS 00

Plumbing and gas-fitting, 458 00

Total for house, $4,960 70

COMPETITIVE DESIGN FOR A 85,000-HOUSE, SUBMITTED BY
" Two Dromios."

HOUSB FOR GKORGE ALFKED TOWNSEND, ESQ., SOUTH MOUNTAIN
GAP, MD. MK. E. M. WHEELWRIGHT, AKCH1TECT, BOSTON, MASS.

A CORRECTION.

WE are requested to state that tlie "design for a panel and bor-

der," shown in one of" Ihe plates illustrating the work done by the

student* of the class in decoration at the Museum of Fine Arts, which
were published in our issue for October 9, was the work of Miss M.
C. Sears, and not of Miss Goldthwaitc, as stated.

AMERICAN ARCHITECT COMPETITION FOR HOUSE
COSTING $5,000.1 ]x.

AHARON HILL." -Plan ordinarily good. Waste room in sec-
*-J

ond-story hall. Constructive details good and very well rendered.

Artistic del ail's very poor; eaves especially so. Design of exterior poor,
and made worse b) a villainous rendering. Good rendering has clean

but not hard lines. Shadows well defined, but not too dark
;
but little

if any cross-hatching. Surfaces rendered in tones, not in spots and
daubs. Rendering of plans is equally bad. Lettering is too large in

scale and too fussy.
"
Cragside." Waste room in halls. Dining-room inconvenient.

Kitchen is small. Details throughout poor and thin. Exterior very

poor. Square bay placed diagonally on corner is always bad, and

especially so when surmounted by a useless and ugly canopy. Lack
of mouldings and atrocious method of hooding window in peak of

roof makes it look like a window in a tin house. Lettering very bad.

Rendering coarse, uneven, unskilful and disagreeable.
" No Shade" is true to his motto and sends a design with outlined

perspective without, shadow a wastefully planned house, with poor

proportions and details.

THE TIMBER MANOR-HOUSE OF LANCASHIRE AND
CHESHIRE.

IN
the days when the Scots were wont to come harrying through

the plains of Lancashire, and when the Welsh were threatening
across the Cheshire borders, it was a needful thing for a gentle-

man of either county to make his homestead in some place of vantage

against the invader. If it happened that a hill rose from the level,

or there was a favorable bend in the river, the position of the house

was decided
;
but when nature did not lend herself to his defences,

he built it still as stoutly as might be, and fenced it around with an

open moat, and gave admission generally by a drawbridge only.

Stone was scarce and difficult to procure, except in the hilly country
to the northeast; so the basement alone was built of it, and the

superstructure was framed in gigantic beams of oak, placed at inter-

vals, and with a view to effect, the spaces between them being filled

in with wicker-work, covered with clay and afterwards with plaster.

Lancashire and Chet-hire were richer in this "
magpie

"
or black-and-

white half-timber work than any other district of England, and they

may be proud of the numerous examples of it which they yet possess.

1 Continued from page 158, No. 662.

Often in the suburbs of some busy centre of the cotton industry wil

a quaint old mansion be found amongst the cottages, smoke-begrimed
like them, and falling into misery and decay ;

and again, far away
in the country, where the cattle stand up to the flanks in the long
grass, and a cornfield stretches behind, we see the picturesque gables
peeping above the hedgerows, and there are pigeons strutting about
mediEeval dovecots. Some of these manor-houses are preserved fit-

tingly by owners who value them
; but, too often,

An orchard, and a mont, half dry,
Remain, sole relics of a power passed by,

or the house is utterly defaced, or has fallen into decrepit and pic-

turesque decay.
These manor-houses, when they had any pretensions to importance,

were never built on an ordinary rectangular plan ; they were E-

shaped, L-shaped, or quadrangular, but the quadrangular mansion,
surrounded by a moat, may be taken as the best type. Leland
describes Morley Hall as standing upon a stone basement which rose
six feet above the waters of the moat, and as otherwise " al of tym-
bre after the commune sort of building of Houses of the Gentilumen
for most of Lancastreshire," and, he might have added, of Cheshire,
too. In mediaeval times, from before the year 1300, the moat was usually
crossed by a drawbridge, which, in the Tudor period, was occasion-

ally replaced by one of stone. In the waters below grew the acorns

calamus, or sweet-flag, a pleasantly-scented reed, which was used to

strew the floors of the chambers within. Entering the building
beneath the archway, the visitor found himself in a quadrangular
court-yard, where often yew-trees grew, as at Speke, and where
sometimes a sun-dial stood. The domestic offices and dwelling-rooms
which surrounded him were generally painted black and cream-color,
the timbering being very ornamental in places, and the irregular dis-

tribution of the gables and roof-trees gave a very charming sky-line.

Opposite to him would be the great hall, with its characteristic pro-

jecting bay, and the lord's chamber, and, near them, the kitchens,
with the buttery and pantry ;

the Withdrawing-room and dancing-
gallery might be On one hand, and the domestic chapel and priest's
room on the other ;

then there were the servant's apartments, the

bed-chambers and other domestic offices. The great hall was the

principal chamber of the house, where the lord kept up his state

with his retainers about him, and where he gave great hospitality
both to strangers and to friends. It was entered from a passage
leading from the court-yard through an archway in a carved-oak

screen, and the aspect of the interior was usually very fine, for the

hall was sometimes nearly fifty feet long and about half as wide, and
it might be larger. Some of the later halls have flat ceilings ; but
the open-timber roof is the. better type, and some very admirable

examples of it yet remain, as at Rufford, where carved angels sup-

port the shields, and at Baguley, where the work rests upon wooden
arches and pillars, the spans being filled with open trefoil tracery.
At the far end of the hall stood .the lord's high-table upon a dais,
with a carved canopy over it, and there he sat with his family and

friends, while the retainers were in the space below. The lord had
a great projecting bay near him, which had seats in it, and served
almost as a drawing-room ;

and the musicians were placed in a min-
strels' gallery constructed over the entrance-passage at the far end
of the hall. Near the lord, also, was the immense arched fireplace,
with its ingle-nook, where he could sit when the wind blew cold with-

out. All these are features illustrated even now in very many of the

existing manor-houses of Lancashire and Cheshire. The smaller

hall, or lord's chamber, was entered from the dais, and was an ele-

gant room where the family sometimes dined in private, especially
when the great hall was cold and draughty in winter. It was a pleas-
ant place in summer, too

;
for it often had a bay projecting into the

garden, with a doorway, a feature sometimes very picturesquely
treated, as at Ordsall. near Manchester, where the door is placed
between the small vis-a-vis bays. The ladies' wilhdrawing-room was
close at hand, and was an apartment of considerable elegance, often,
in later times, with an elaborate plaster ceiling, divided into panels

by carved beams, the panels, as at Speke, being enriched with fruit

and flowering shrubs in high relief. The most elaborate example of

plaster-work in Lancashire is probably at Astley Hall, near Chorlev,
where the pendentives are cherubs in the Italian taste, which would
doubtless fall if lead had not been used in their construction. The

largest of the apartments on the second floor, reached often by a cir-

cular staircase, was the gallery or dancing-room, where one may pic-
ture many a gay scene of stately dance when the neighbors came

together, and may fancy yet that the echoes of mediaeval music linger.
At the last-named hall, which indeed was partly reconstructed in

Jacobean times, a good example of the dancing-gallery remains, with

its windows and bays extending the whole length of the facade, some

seventy-two feet in all. The chamber is panelled' in oak from floor

to ceiling, and quaint, tall-backed chairs stand against the wall, with
carved presses and cabinets of great richness. But the most inter-

esting piece of furniture in the room is an ancient shovel or shove-

groat table, very massive in its framing of oak. " Hit him down,
Bardolph, like a shove-groat shilling," says Shakespeare in allusion

to the game that was played upon it. The remaining portion of the

upper floor of these north-country manor-houses was usually occupied
by the bed-chambers, which had a plea-ant outlook into the court-

yard, or at the great barns and stables, or over the moat at the yellow
cornfields beyond. The domestic chapel, which often formed a pic-

turesque feature in the main building of the house, stood sometimes
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apart, and was occasionally placed beyond the moat. In nearly all

these houses hiding-holes exist, or the traces of them, especially in

those built or reconstructed in Tudor times, when recusants were
hunted for, of whom there were plenty in Lancashire and Cheshire.
A good example of the hiding-place may be traced at Moretc n Hall,
where two apartments are entered by a sliding panel, and where an

arrangement in the floor enabled a fugitive to reach them from the

farthest end of the house. The farm-buildings of the manor-house
stood apart, perhaps in a separate quadrangle or at a little distance

from the main edifice, the chief being the great barn, erected on a

church-like plan, with nave and aisles, and sometimes, as at Ordsall,
with transepts also.

Such a building as is here sketched is a fine example of the medi-
aeval dwelling-place, where the lord lived with his family and adher-

ents, at peace with all except such as the drawbridge excluded. The
community needed little help from without; for it had corn-land

enough for its wants, and there were pastures where the kine fed

and the sheep fattened
;
then there were dairies, barns, and stables

in abundance, and the lord had hawking enough for his entertain-

ment. Besides, it had its domestic chaplain, who not only ministered

in religion, but was also the instructor of its youth and the custodian

of such a library as it possessed. It is not unnatural that a certain

independence should have been engendered in the lord of such a
household

; and, as a matter of fact, he did sometimes carry things
in a somewhat high-handed manner with his neighbors, though, on

the whole, he was placable and patriotic, as became him, and he had

many kindred about him, so that he was felt to be a power in the

State. When need was, he would go forth with his men-at-arms and
his bowmen and spearmen in his train, and do many a doughty deed
in his country's battles. His name was recorded amongst the victors

at Crescy, Poietiers, Agincourt, and elsewhere
; and he fought and

suffered for the Red Rose of Lancaster. It is not surprising that

the house he inhabited should have become the centre-point of many
a legend and story, or that its panelled chambers and mysterious

hiding-places should be deemed to have tenants other than those of

the flesh. Perhaps, as at Samlesbury, there may be some strange

story of witchcraft told of it
; or, like Kempnall, it may heretofore

have been inhabited by demons; or there may be a mysterious skull

in its chambers, as at Wardley, where the Tylclesleys dwelt.

One of the most interesting timber armor-houses in Lancashire is

the very characteristic one of Spoke, near Liverpool, built by Edward
Norreys, in 1598, and whose hall is enriched with a wainscot, proba-

bly brought, with other treasures, from Holyrood by Sir Edward
Norreys, who fought at Flodden Field. Here we have the quadran-
gular structure, with the quaint gables and the yew-trees overshadow-

ing them, and the encircling moat, now dry, crossed by a bridge of

stone. Ordsall, already alluded to, the ancient residence of the

Radcliffes, although sadly decayed, is distinctly noteworthy on
account of its magnificent great hall and its characteristic barn. The
ancient hall of Smithills, near Bolton, will excite the interest of

many visitors, because of its old-world aspect, its quaint panelling,
its curious carvings, and its glass; and the celebrated Hall i' th'

Wood, not far away, with its mixture of picturesque woodwork and
weather-stained stone, and its story of Samuel Crompton, with his
" mule "

concealed in its attic, is scarcely less interesting. This dis-

trict is, indeed, rich in remains of timber architecture ; and the Halls

of Great Lever and Little Bolton, as well as Tyrton Tower, all

deserve much notice. Rufford Old Hall is another admirable exam-

ple of the Lancashire manor-house, picturesque in its wood and

plaster, and filled with the most elaborate carving internally. Samles-

bury, near Blackburn, built about 1548, by Sir Thomas Southworth,
has a hall with a very fine timber-roof, and a chapel of some import-
ance; and there are points of great interest in the halls of Auecroft,
Denton, Newton, Ince, Wardley, and in many others scattered over
the county of Lancashire. Cheshire, although not quite so rich in

manor-houses as Lancashire, possesses some of great age and beauty.
Of these, Baguley, the residence of Sir William Baguley or Baggi-

ley, in the days of Edward II, which, indeed, has fallen to the posi-
tion of a farm-house, is a magnificent example even yet of a mediaeval

dwelling-place of the fourteenth century. Bramhall, of the time of

Edward HI, with its long record of continuous habitation by the

Davenports, is a place to awaken memories, and the quadrangular
hall of Adlington, with its additions of various dates, is a place that

well deserves study. To these, dotted about the county, may be
added Wythenshawe Hall (temp. Edward III), and Holford Hall,
heretofore the residence of the Holfords and the Cholmondeleys and
of the " bold Lady Cheshire," where many a gay assembly took place

a quaint old house with a massive bridge of stone over the moat.
There are very many others almost of equal interest, the names of

which would be tpo numerous to record here ; and as to the quaint
old farmhouses, with a timber gable or two left to them, or perhaps
some detached building of mediaeval times used as a barn or a dairy,

they must be left to the traveller to discover. The singular richness

of Lancashire and Cheshire in mediaeval manor-houses, or the

remains of them, points to the prosperous condition of the counties

at the period. Unfortunately, as time goes by, it tells disastrously

upon such as are ill preserved, and these are tending fast towards

decay ;
but it is well that there is some permanent record of a num-

ber of them in Mr. Henry Taylor's very intelligent work on the
" Old Halls of Lancashire and Cheshire," and in several other books
on the subject. Saturday Review.

UNHEALTHY CHURCH VAULTS.

TJ
F\
/

CAM.

BOUT the end of 1882, com-

plaints were published in the

newspapers respecting the es-

cape of foul gas into the parish-
i church of Ippledon, in Devonshire,
1 from a corpse buried in a wooden

offin under the chancel of that ed-

ifice. This occurred notwithstand-

ing the coffin was covered with a

coating of cement, and was enclosed

in a brick-and-mortar receptacle,
and the space between it, and the

flags of the chancel which were
laid in best Portland cement was

That subject I took as a text,

upon which I wrote an article, pub-
lished in the January number of the

Sanitary Record for 1883, entitled
"
Gas-tight Graves." Among other

questions discussed in such, I pointed out the very
poisonous, and occasionally mortal, effects which had
resulted from decomposed bodies under sacred edifices,

owing to the bricks, cements and mortars used, with
the view of preventing the exhalation of gases from
these corpses, being all more or less permeable to air,

according to tables quoted. I also stated how 1 thought
vaults and walled graves under churches might be her-

metically sealed against the emission of effluvia.

Shortly after the nuisance referred to, horrible
stenches arose in one of the City of London churches from the corpses
interred beneath

; and the authorities used a thick coating of concrete
in the hope of stopping these odors. Very recently the Church of St.

Mary Woolnoth, Lombard Street, has been closed to adopt means to

prevent exhalations within it from a vast number of decomposed hu-
man remains in the vaults below.
Now as I had reason to believe that the condition of these recepta-

cles were as bad as could be found, I inspected them by the kind

permission of the rector of the church. They presented the most

unhealthy and repulsive appearance. Several of the coffins were

exposed; some of the lids were open, and one, I noticed, contained
human remains in a state of decomposition. Most of the coffins in

these vaults are of wood. Tiie very small quantity of earth which
had been used to cover the coffins had many and great inequalities
of surface, as if dogs or jackals had been scratching it. The dimen-
sions of the main vault are about 30' x 20'. A small vault or recess

communicates with it. Both have arched roofs of common bricks
and mortar, and are very pervious to foul air. Within the larger
vault there are about them small shafts about two feet from the roof,

leading into the tower, intended for the escape of corpse gas ;
but as

there appears to be no artificial inlet for the admission of fresh air

into the vaults, or any exhaust at the summit of the outlet, it would
not get rid of a material amount of the effluvia unless the enclosures

suddenly became charged with an extraordinary amount of such by
the bursting of a coffin.

The Lombard Street Post-Office adjoins St. Mary Woolnoth
Church, and one of the leading employe's in that establishment told

me that the odor which was perceived there from the corpses in the
vaults was at times almost unbearable, notwithstanding the entrance
doors to the office are continually opened. He added that he had

frequently complained of this nuisance. Only a brick wall appears
to divide the vaults from the post-office. It is not surprising, there-

fore, that it is permeated by poisonous gases from the vaults.

In order to render these enclosures healthy it is intended by the
direction of Mr. Penrose, architect and cathedral surveyor of St.

Paul's Churchyard, who will have the supervision of the work, to

cover the coffins with earth, and to lay on the surface corrugated-
iron joists, embedded in and covered with concrete and surmounted
with asphalt By these means, I think the escape of all under-

ground air will be stopped ;
as it has been experimentally demon-

strated that asphalt or a substance containing tar is the otdy compo-
sition which is impervious to gas.

Although statute law exists to prevent church vaults being dan-

gerous to health, no provision is made by any legislative enactment
or otherwise for periodical inspection of these receptacles. The
facts, however, disclosed by the appearance of the vaults at St.

Mary Woolnoth Church, render this step urgently necessary, as it

clearly shows that even when bodies have been interred in leaden
coffins for more than thirty years they may become highly dangerous
to health. Other facts may with great reason be mentioned in sup-

port of this much required reform; one is that under several urban

churches, corpses have been interred in wooden coffins only, so that

the decomposed matter of their contents must have greatly poisoned
the earth, and added to the unhealthiness of the vaults wherein they
were deposited. Cases are recorded in which persons have died
from the effect of grave-earth mixed with decomposed corpses acci-

dentally coming in contact with cuts or bruises on their hands. As
wooden coffins are made of different kinds of material, and of various

degrees of thickness, and are placed in some vaults wherein they
will be preserved for a greater length of time than in other^ much
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danger is likely to result to public health from wooden coffin vaults,

even if they have been closed for forty or fifty years.

Again, it is generally thought that if human remains are interred

in leaden coffins, either effluvia will not escape from such, or, if it

does, this will only occur after the lapse of twenty, thirty, or more

years, consequent upon the deterioration of the receptacles, when it

is supposed the gas will have lost by far the greater part of its toxic

properties. Now there is a considerable amount of reliable testimony
to the contrary, some of which was disclosed in the Parliamentary
and other official inquiries more than forty years ago respecting the

injury to health in cities and towns by the interment of bodies under

and about churches and chapels. It has been proved that leaden

coffins have liberated gases from their contents, either from defective

soldering, or from being torn by the force of the effluvia. Then as

to the poisonous power of this gas after being confined for forty

years or more, although no analysis appears to have been made of

such, it is doubtless very great : for among other facts and opinions

expressed on the subject it is stated before a Parliamentary Commit-

tee, by a medical man, who had examined many church vaults, that

when the portion of an old graveyard was dug up in the metropolis

to make a sewer, one of the workmen accidentally struck his pickaxe
into the coffin in which the corpse had been enclosed fifty years pre-

viously, and so perceptible was the gas that "
it issued from the cof-

fin like the steam from a teapot, and the stench was insufferable."

From the foregoing facts and observations, and the probability
that the vaults of many London and other urban churches would be

found to be as dangerous to health as those of St. Mary Woolnoth,
it is very necessary that steps should be commenced to provide for

the periodical inspection advocated without delay. J. Neville Porter,

in the Sanitary Record.

A SYSTEM OF SEWER VENTILATION.

Jll

TTR- G. E. EACHUS, of 3 Great Queen Street, Westminster,

\OL
act ' nS i" conjunction with Mr. P. Maignen, whose name is so

3 well known in connection with the "Jiltre rapide," has devised
a system of sewer ventilation, by which the gas emitted from gullies
and man-holes in the street, is rendered inodorous, and a very serious

nuisance, particularly in towns built on flat land, is avoided. When
the present stenches are removed the repugnance of householders to
have ventilating gratings opposite their houses is removed, and hence
a much more efficient flow of air may be obtained through the

sewers, and the gas may be diluted to an extent which renders
them as little objectionable as such matters can be made. With free
and separate openings for inlet and outlet no pressure can accumu-
late in the drains, while gusts of wind and eddies only tend to make
the flow of air more rapid. The inventors, therefore, recommend
the use of valve closets, without siphon traps, and they thus gain an
unobstructed passage for the sewage matter from the house to the

outfall, without any cavities in which time is afforded for putrefac-
tive changes to take place.
The sewer is divided into short lengths of about three hundred

feet each, each section being separated from the next by a non-
return Hap -valve (Figs. 1 and 2, above), which opens when the

liquid current is in the normal direction, but closes if the flow should
be reversed. This valve is very ingeniously arranged. It is made
in four or more sections (Fig. 2), each separately hinged to a rail

above the water level. These sections open separately ;
at ordinary

times, when there is no storm-water, the upper three remain shut,
and prevent all flow of air into the next section, the current being
diverted up the man-hole and through the filter. The man-hole is

divided into two shafts, one for inlet and one for outlet. In each
there is hung a dirt-box

; that in the upcast shaft discharges its over-
flow through a passage in the partition into the downcast shaft, and
thus the filter is never wetted. The filter may be of any efficient

construction, that shown on the engraving being two perforated trun-
cated cones, with the intermediate space filled with charcoal. It is

found that the charcoal remains dry, and performs its office satisfac-

torily, even if not changed, for twelve months.
The system has been tried for some time in the Town-Hall at

Edmonton, where it has worked admirably, and experiments are now
being made with it at Newcastle by Mr. G. W. Laws. Mr. Eachus
obtained a gold medal at the Inventions Exhibition. Engineering.

THE WORLD'S FUTURE FUEL.

HE Scran ton
Board of Trade

recently p u b -

lished a report on
the anthracite coal

industry which takes
a roseate view of

the future of the fuel

question. Properly
assuming that the
welfare of the human
race depends largely
on its skill in obtain-

ing artificial heat
and power, the re-

port argues that the

deposits of anthra-
cite in Pennsylvania
are destined to be
the chief source from

which mankind, in North America at least, are to be supplied with
comfort.

In order, however, not to exhaust the supply prematurely and un-

necessarily, improved methods of utilizing this coal must command
the attention of the country. To two of these improved methods the

report is largely devoted. That the present method of using coal,
or indeed any kind of solid fuel, is wasteful in the extreme, has long
been maintained by scientific investigators. In the general utiliza-

tion of coals only from ten to twenty-five per cent of possible heat is

made available. If its claim is well founded, the field for invention
in the direction of greater economy in the use of fuel is certainly in-

viting. The two improved methods discussed in the report under
consideration consist of burning coal in a pulverized state, and in

using it for making fuel gas.
Pulverized coal has been used for some time in a few localities, it

is claimed, with entire success. The National Armory in Springfield
is one of these places, this method of consumption having been intro-

duced there in 1883. The coal is reduced to a powdered form so

fine that it will float in the atmosphere, and it is carried into the

burning furnace by a current of air artificially produced. In the

powdered form everything is consumed, making no smoke and leav-

ing no ashes. Machinery for pulverizing tlie coal has been brought
to a satisfactory stage of perfection, and it is claimed to be both
economical in use and comparatively inexpensive in construction.

By pulverizing the waste coal at the mines, culm and screenings can
be used up clean. As there are mountains of this waste now on
hand, its use for pulverizing will effect an important saving of the

original deposit.
The heating powers of pulverized coal are thus stated by Charles

E. Emery of New York, as quoted in this report of the Scranton
Board of Trade: "The finely-divided combustible, being kindled by
the flame drawn from the fire-boxes, burns in the descending current
with great energy, and from the comparatively Urge surface exposed
to the action of air, generates a great amount of heat, and, with an
excess of fuel, an intense light. The great fiery blast, nearly filling
the tower (of a blast furnace) can, at pleasure, be made oxidizing or

reducing in its action by regulating the supplies of fuel and air. I

have seen it, at twelve feet from the top, so potent as to heat rapidly
to whiteness two feet of a wrought-iron bar an inch in diameter, and
cause it, though supported at both ends, to bend like wax beneath
its own weight in thirty seconds after it was placed in the blast." For
blast furnaces, for great forges, for generating steam, and for all pur-

poses of obtaining power and heat for mechanical purposes, pulver-
ized coal is certain to come into use, it is claimed, because of its

greater effectiveness and its vastly greater economy.
But pulverized coal, superior in every respect as it is as compared

with lump coal, is manifestly a crude, cumbersome fuel compared
with water-gas fuel. On this subject the committee who. prepared
this Scranton Board of Trade report is very enthusiastic. The proc-
esses of making the gas, its component parts, and the economies of

using it are set forth with a good deal of particularity. Water-gas
is, of course, no new product, but the process of making it has been
so expensive as to bar it out from the competition for cheap fuel.

Late inventions have cheapened its manufacture, so that it can now
be put into general use, it is claimed, with assurance to the consumer
that his fuel for all purposes of generating power, of warmth in his

apartments, and of cooking his food will be cheaper than solid fuel,
while he will be rid of the annoyance of handling coal, of carting
away ashes, and of having his apartments soiled by dust.

On the authority of Professor T. S. C. Lowe, who has been fore-

most in bringing the processes of making cheap fuel gas to their

present stage, it is claimed that one ton of anthracite coal will suffice

to generate from 50,000 to 100,000 cubic feet of gas. The average
of 80,000 cubic feet is used in the calculations of the Board of

Trade report, but the maximum number, 100,000, can be reached
with properly constructed apparatus. The cost of the gas is, on this

basis, and after making due allowance for cost of plant, estimated at

nine cents a thousand cubic feet. When this gas is brought into gen-
eral use for fuel, as the Scranton report considers to be certain,
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the cost of it to consumers will necessarily vary according to circum-

stances; but the cost of manufacturing it for a given consumption is

not at all problematical, even with appliances so far secured for

making it. In the city of Troy, N. Y., a water-fuel-gas plant has

been in operation since midsummer. It is the only one, it is be-

lieved, in this State. The supply is to the laundries with which the

citv abounds, to the collar factories for power, and to hotels, res-

taurants and private houses for heating and cooking. The cost of

making the gas at this plant is said by the managers to be about ten

cents a thousand cubic feet, and the charge to consumers is fifty

cents a thousand cubic feet. It is used in gas-stoves and heaters

that are comparatively inexpensive because they are simple contri-

vances which give no trouble in their management. The gas fur-

nished is non-luminous, the blaze resembling that from alcohol. It

is, however, intensely hot. A common nail held in the blaze of a jet

with a pair of tongs will be heated to a white heat in a few seconds.

The gas has no odor.

The process of manufacturing and using this fuel is claimed to be

already so nearly perfect as to secure its rapid introduction to use,

while a tempting offer is thrown out to the public in the way of

cheapness and convenience. The Committee of the Scranton Board

of Trade are refreshingly sanguine on this subject. "The contem-

plation of the gas subject in the anthracite coal fields," they say,
"

is

almost like an Aladdin story. In scientific nomenclature, it may
properly be designated as anthracite gas." They make an estimate

that bri'ngs the cost of manufacturing this gas down to less than two

cents a thousand cubic feet. If the cost of making and distributing

it to consumers can be brought to ten cents a thousand, the cost to

consumers can be so low as to drive out solid fuel. The inducement

to capital to undertake the introduction of this kind of fuel is set

forth in estimates made by Professor Lowe, who is the inventor of

the improved methods of manufacture. He says : "The advantages
of the gas over coal would enable the consumers to pay an average
of forty

3

cents per thousand cubic feet for the gas, which would then

be to them as cheap as other fuels. At this |,rice it would be equal

(to the manufacturers) to selling co.il at $32 per ton, and at thirty

cents per thousand cubic fe-.;t to the consumer, $24 per ton." Pro-

fessor Lowe truly remarks that here is a margin Urge enough to pay

satisfactory dividends on all investments necessary to supply good-
sized villages and cities. Further he says :

" One thousand cubic

feet of as per day to each ten inhabitants for manufacturing,
domestic heating, cooking and lighting, is a low estimate

;
neverthe-

less at this rate a city of 50,000 people would consume 5,000,000 feet

daily, which at 40 cents per 1,300 feet would be $2,000 per day gross

income, to produce which would require sixty-three tons of coal and

the labor of ten men, besides book-keepers, collectors and olh'cers,

the expense of which is easily figured."

The vision of the Scranton Committee, as shown by their report,

rests finally on a project to make this water-gas fuel in the very
mines of the anthracite deposits, piping it thence for consumption ;

in other words, taking up the hint nature has dropped in the shape of

natural gas, these sanguine gentlemen see the possibility of going
under ground for the purpose of continuing the supply of gas by
artificial means when the natural supply fails, and of competing with

the natural supply if it does not fail. N. Y. Evening Pout.

SOME INCIDENTS IN THE LIFE OF H. H. RICHARDSON.
WRITER in the Bos-
ton Transcript gives us

this glimpse of Rich-
ardson's probation after he

finally returned to America :

In the year 1866 I was

boarding in Brooklyn, N. Y.
One day, on returning from

my daily walk, I noticed

some large, brass - bound
boxes in the hall, marked "

Paris," and also " E/ats Unis." Aye I I

said to myself, we have a new boarder; and those who make a home
in a private boarding-house know that there is much curiosity felt at

the advent of a new coiner. At the six o'clock dinner there ap-

peared at table a gentleman whom I judged to be about twenty-six

years of age. Let me describe him exactly as I recall, to-day, his

looks at that time. He was of good height, broad-shouldered, full-

chested, dark complexion, brown eyes, dark hair parted in the centre,

and had the look of a man in perfect health and with much physical
vi<*or. He wore his clothes, which fitted him well, with an inde-

scribable air of ease, differing much from the other gentlemen at

table, who, though no dudes, followed the fashion closely and seemed

self-conscious of their good appearance. The stranger appeared to

me like one who had dressed himself properly in his room and
thought no more about it afterwards than he did about the color of

his hair or the shape of his head. His cravats had a careless ease

about them which the others had failed to win. His shoes were

thick, broad-soled, and looked more as if made in England than in

France. This gentleman was my next-door neighbor, his room being
between the bed-room of my son (a young clerk at Claflin's) and my
little parlor. Thus we met often in going to and from the dining-

room, and naturally learned something of each other. He said that

he had just come over from France, where he had been for some

years in the Polytechnique School. Now and then he came into the

little parlor and chatted awhile. I could not talk French with him
(he preferred that to English, for he had used it so long), but I read
the language easily, and he kindly offered his books for my reading.
These books explained his profession. They were upon architecture
and kindred studies; how valuable I was not aware at the time.
From himself I learned that he was a direct descendant of Priestly,
and when he found that he had an interested listener he told me
about his mother, who was then living in New Orleans. Mr. Rich-
ardson stammered in his speech, and as one near to me had the same
defect I was never embarrassed by this hesitation, and perhaps he
talked more freely on that account. He said that immediately
on coming to New York he had entered into partnership with a

gentleman whom he met in Paris, and who had offered him a position
when he (Mr. Richardson) should arrive in the United States.

We had been boarding a month or two at the same house, when I
had an opportunity to buy a pretty little house, and, preferring the

quiet of home, decided to go to housekeeping. Mr. Richardson went
to see the house, and in the evening he came into my room and said," Mrs. P., ] want you to take me as a boarder."

'

Why, Mr. Richardson, I know nothing about keeping boarders."
"No matter if you do not," was his reply.

" All I want for break-
fast is hash, with the addition of a cup of coffee so strong that you
can never wash the cup white after using."" As to the coffee, Mr. Richardson, you can have that," but to the
hash I demurred. " A Parisian, as you seem to be, and want hash

every morning!
"

Then he gave me a sketch of his housekeeping in Paris. He had
a suite of rooms with a fellow-student, and a " me.lle fille

"
as servant,

who probably with the skill of a French woman made some sort of
" hachis

"
or ragout which was very toothsome, but which in the

hands of an Irish servant would be as palatable as witches' broth.
There was little more said upon the matter, and I went to my old
home to forward furniture and bedding. My son went to the house
and decided to remain there; but feeling lonely at night, was very
glad when Mr. Richardson proposed to join him, taking their meals
at a restaurant, They unpacked mattresses, blankets and pillows,
and came home tired enough at night to enjoy the freedom of their
life. Mr. Richardson, with the ease and rapidity of long practice,
rolled up his cigarettes, and then would tell the younger man of his

life in France; of the cathedrals of the Old World; of Hercula-
neum and Pompeii, and the grand palaces of Europe.

I was puzzled on my return to know what to do with my cultured

gentleman for gentleman he was, in every sense of the word. If

he had been less so, the difficulty would have been greater.
He occupied a small back parlor, quiet and retired. Here he

brought his library, and here he spent many hours of patient study,
as we shall see. We had a faithful servant, who would make the
coffee exactly as ordered, but other dishes supplied the place of the
bash.

After a few weeks he came to me and said,
" I have dissolved my

partnership. I stand alone in the world, without the means to pay
my way."

There was a proud humility in his manner which amused and in-

terested me.
" Do not be troubled," I said. "

Something favorable will turn up
after awhile. Stay on with us."

I did not know the man well enough to understand his strength,
and the veiled genius that walked by his side was hidden from my
eyes. I knew he was in perplexity, but I failed at the time to fathom
the undercurrent of despondency which troubled his life.

There were two things which buoyed him up in those days of

gloom the attachment to the lady afterward his wife, and the care
of himself physically. No matter how cold or freezing the weather,
he plunged every morning into a large bath-tub full of cold water;
and with his well-fitting, nicely-made brogans, which seemed to do
half the walking for him, he took long walks, and felt the better for
the exercise.

He one day broached the question whether marriage was or was
not an impediment to a man whose ambition led him to aim at a high
position in art.

Of course, woman-like, I argued that loneliness and lack of sym-
pathy wo .ild only hamper even an artist, who wished to attain to the
full measure of a man.

" A tower of strength
To stand four-square to all the winds that blow "

Then he told me of his engagement. Of all the men whom I have
known, he had at that time the purest and noblest views of true mar-

riage. He wished me to see the lady, and when I went to Boston he

gave me an introduction. On my return, I could most sincerely con-

gratulate him on his choice.

One evening he said to me,
" I am going to Tiffany to see if I can

get work in shaping and ornamenting gas-shades."
There is some difference between designing gas-shades and drawing

the plans for Trinity Church, Boston, but a true genius manifests itself

in small as well as great things.
" The thunder that smites the Alps

can gather itself into the width of a golden wire."

Gas-shades at that time were neither artistic nor beautiful. If

Richardson had taken them in hand, they would have been unique
and attractive. Whether Tiffany had need of such work I never

learned if so, the worse for Tiffany and the better for Richardson.

He was going to the Century Club one evening, and as he passed
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out of his room he said,
" Look at me, I wear a suit made by Poole,

of London, which a nobleman might be pleased to wear, and and
and I have n't a dollar to my name."
He said this so cheerfully, and with that same proud humility to

which I have referred, that even then I did not realize his despon-

dency.
It was a dark hour to him. Such hours come to all iren who

achieve greatness. They are inseparable from that patient, slow

climbing which all men of genius understand. It was the trial hour

of the great architect, and he came out of it the stronger for the

struggle, like the strong swimmer, who, breasting wind and tide,

finds the innate strength of which he had not before been conscious,

and reaches port in safety.
Meanwhile Mr. Richardson was busy with his pencil in the little

back parlor. Not far from this time came the sad news of his moth-

er's death. At once he could hardly wait for the next train he

must go for sympathy to the one who held a place in his heart next

to his mother. There was a child-like simplicity about this man
which he may have hidden as he came more in contact with the

world, and his life was filled with work and care, but it was in his

nature.

He told us that when he was at school in Paris, he was boun-

tifully suppl.ed with money from home, but during our Civil War,
suddenly, to his great annoyance, all remittances stopped.

" How could you live ?" I asked.
" Ah !

"
said he,

" I had classmates and other old college friends

in Paris, and they were generous and full of sympathy. The names
of these friends were often ou his lips, for he delighted to recall his

college days. I had great reverence for Harvard,.because of a long
list of ancestral divines, who had graduated there

;
but my venera-

tion was changed to admiration of the jolly, genial fellows who ral-

lied round Richardson in those dark days. Their names are now
before me, and though the class were remarkable for their cceur d'es-

prit, they builded better than they knew when they stood so firmly

by their friend.

Say what you will, no man climbs the ladder of fame wholly unas-

sisted. Our Gethsemanes are trodden in unshared agony, but on the

upward Alpine path the guides and alpenstock are at our service.

At last Mr. Richardson disappeared for a day or two. On his

return lie said that he had been introduced by a friend to Mr. Chapin,

president of the .Boston & Albany Railroad, and through his influ-

ence he was to be the architect of a new church in Springfield,
Mass. He went to work with great interest, though he had not been
idle during his waiting time.

He showed me some of his plans. I had neither the knowledge nor

the culture to appreciate them fully, yet I could instinctively feel

beauty and know when work was well done, even though I was igno-
rant of the difference between the Venetian Gothic and the Lom-
bard Gothic and the various orders of the Renaissance. One thing
is certain if

" the value of any work of art is exactly in the ratio

of the quantity of humanity put into it," then Mr. Richardson's

work was good, for he put his soul into it. He believed in "
bold,

rich, living architecture," and in good work or none. In his estima-

tion poor architecture had no "roiVoM d'etre." He used jokingly to

tell about a student at the Polytechnique who was kept a whole year
drawing chimney flues. Probably, then, they would be more useless to

draw smoke upwards than the hole in the roof of a Laplander's hut.

He did not like that the architect should be fettered by lack of money
in the builder. In his view, the best use of money is to spend it in

architecture to which posterity may point with pride.
I am trespassing on the work of the critic. My simple story is to

tell how this church broke the monotony of the long waiting and

gave him something to do worthy of his hand. A dead wall no

longer shut him in, or, to use a homely phrase, he knocked it down
with stern patience and a strong will and then revelled in the sun-

light. I use the right expression, for he rejoiced in his work, and
more and more the master-mind guided the cunning hand to nobler

work, for his delight was in the grand laws of architecture, and is

not that in a true sense the law of the Eternal ?

From this time Mr. Richardson gained steadily in his profession,
but not until he removed to Boston was the full measure of the man
appreciated.
A hand more able than mine will write his life, and show us how,

by the thoroughness of his work, his untiring industry, and more
than all, by the originality of his genius, he takes precedence in his

profession.
Alas ! In the strength of his manhood, when he had girded him-

self for nobler work than any which he had yet wrought, death
called him away, and he passed from us to the " immortals.

'

THE POINT OF GREATEST DEFLECTION.

TRENTON, October 5, 1886.

To THE EDITORS OP THE AMERICAN ARCHITECT:

Dear Sirs, Permit me to call attention to a common error which
occurs in the article in " Safe Building

"
in your issue of October 2.

The greatest deflection of a beam loaded with a single load not at
:entre of the span is there stated to occur at the point where the
oad is applied.
A simple experiment with a flexible strip will show that this is not

true, the greatest deflection occurring at a point between the load
and the centre of the span. A simple formula for determining the
>osition of this point correctly and also the amount of the deflection
s given in the hand-book published by the New Jersey Steel and Iron

Company, edition of 1885, page 34a. With the nomenclature used
n your article the position of the point of greatest deflection would

from the farther bearinc FRED J. SLADE.

NEW YOKK, October 16, 1886.

To THE EDITORS or THE AMERICAN ARCHITECT:

Dear Sirs, My authority for the statement which Mr. Slade com-

plains of is Weisbach, Volume 1, 245, and it would seem that we
could not have a better authority. He gives an elaborate proof
showing that the greatest deflection is where the greatest bending
moment is, at the load. But, alas ! for the fallacy of the most exact
demonstration of " The Father of Mechanical Science." Mr. Slade's

simple experiment, made with an ordinary tee-square completely
disproves it. Since seeing Mr. Slade's letter I have consulted some

thirty authorities and was amazed to find how many either ignored
the point, or else worked up to it and then dodged the issue. I find,

liowever, that Mr. Slade's formula simplifies very ingeniously one
that is adopted by Weyrauch, Klasc-n, Dubois, and the German In-

genieur Vercin, and as its result agrees quite closely with a very
elaborate formula given by Thomas Box (strength of materials, p.

364, ed. 1883). I shall be glad to make the correciion before the

book-plates are cast, and wish to thank Mr. Slade for so promptly
calling my attention to the matter. Yours very truly,

Louis DE CoiTET BERG.

Tin; CKERAE QUARRY ACCIDENT. On September 25 a lamentable acci-

dent, of an almost unprecedented description, occurred at the Crerae

quarries, on Loch Fyne, near Inverary. The corporation of Glasgow
obtain stone from the quarries, and once a year it is customary for a

party of officials, their friends, and others, to visit the place, and wit-

ness a blast on a large scale. On this day 50,000 tons of rock were to
be displaced. There was the additional interest of the occasion being
a jubilee celebration of the Statute Labor Committee. The steamer
with the party arrived off the quarries shortly after one o'clock, and
was brought up a little within a mile from the shore. As on former
occasions, the signal for the explosion to take place was given by the
steamer sounding her steam-whistle. The charge was immediately
fired, and in less than a minute the whole face of the quarry heaved
outwards, between 00,000 and 70,000 tons of rock being dislodged, and
the operation proving very successful, as far as the purpose for which
it was intended is concerned. Tlie smoke having somewhat cleared

away, the steamer was taken a little nearer the shore, and those of the

passengers who desired to do so were allowed to land in boats for the

purpose of examining the result of the blast. About three hundred
persons, many of them ladies, availed themselves of the opportunity,
and were landed on the beach. The steamer then continued her run to

Inverary, the arrangement being that she should pick up those who had
gone ashore on the return journey. When the company assembled on
the beach they immediately proceeded to the quarry, accompanied by
Messrs. Alexander and John Faill, the lessees, Mr. Sharp, the manager,
and Mr. William Sim, the proprietor, these gentlemen explaining to

various groups of ladies and gentlemen the nature and extent of the

operations carried on at Crerae, and the blasting processes by which
the rock was obtained. In this way the visitors entered the quarry
which, it should be explained, takes in the interior the shape of a horse-
shoe and there was nothing, so far, to indicate that they were incurr-

ing the smallest possible risk. Before many minutes had elapsed, how-
ever, many members of the party, at all points, seemed suddenly, and
in the midst of animated conversation, to be overpowered by some
invisible vapor, and fell motionless to the ground among the stones.
The officials, at once realizing that the catastrophe was due to choke-

damp, called out to the people to run, but in the consternation with
which every one was more or less seized the warning was either not un-
derstood by many, or they found themselves powerless to act upon it.

For some minutes persons continued to fall, most of them without even
uttering a word or cry, and to lie upon the ground to all appearances
dead. In this way it is said that in the course of a few minutes no
fewer than from eighty to one hundred persons were prostrated. Eight
men were killed and a large number injured.
L LThe history of the Crerae Quarry at Furnace, and of the blasting
operations there, is closely connected with the efforts made by the Glas-

gow Police and Statue Labor Committee during the last half century
to improve the causewaying and paving of the city streets. When the

management of the streets was transferred, in 1836, from the old
Statue Labor Trust to the Board of Police, the thoroughfares of the

city were in a miserable state of repair, and all laid with " common
rubble causeway." The contractor for the cleansing and lighting of
the city was Mr. William Sim, who at once entered with energy into

plans for realizing the desire of the committee to improve the system
of street paving. The success of these plans is described in a memo-
randum prepared by Mr. Sim for the occasion of the large blast of
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September 25, which was fired in honor of the Statute Labor Commit-
tee's jubilee, accompanying which memorandum is a statement by
Messrs. William Sim & Co., the lessees of the quarries, containing par-
ticulars of the blast and elevations of the quarry face. The first pav-

ing experiments were made with blocks of square-dressed whinstone,
for obtaining which quarries were opened at Kilsyth ;

but the results,

as indicated in the paving of Jamaica Street, were disappointing, the

blocks being found pitted and full of holes after being down only three

years. The late Mr. David Lyon was acting manager for Mr. Gibb,
contractor for the building of Glasgow Bridge, and he afterwards con-

tracted for the building of a quay at Inverary, and was permitted to

quarry a portion of the materials from the rooks at Furnace, some ten

miles to the south, and on the western shore of Loch Fyne. Soon after

the Committee took over the streets management several hundreds of

tons of dressed granite causeway stones from Furnace were used in

paving a portion of Jamaica Street, and in 1840 this was found to be in

excellent condition, the stones being in such good preservation as still

to show the marks of the tools used in preparing them. The result was

to convince the committee of the necessity of substituting granite for

whinstone in street-paving ;
and in 1841 permission was obtained from the

father of the present Duke of Argyll to open a quarry at Furnace, and

a contract entered into to supply a thousand tons for the paving of

High Street. From that date the operations for the quarrying of the

gray granite of Furnace have gone on in an extending scale, so that the

great bulk of the stones employed in paving the existing city streets

has come from this source. In 1852 the first
"
great blast" took place,

and was attended witli such satisfactory results that the system has

since been regularly continued, ten " blasts
"
having been fired up to

the year 1855 The great blast fired on September 25 was, as lias

been stated, designed to be a celebration of the completion of the fifty

years' labors of the Statute Labor Committee, and elaborate arrange-

ments had been made in connection with it for the success of the oper-

ation, and for the safety of life and property. It was to be fired, as

the official statement says,
"
immediately on the arrival of the Lord of

the Isles at a safe distance within view of the quarry face. The gun-

powder in the chambers will as usual be exploded simultaneously by
means of electricity from a battery technically called an exploder.
The captain of the Lord of the Isles will sound a steam whistle as a

signal to the operators, and in less than a minute, if all goes well, the

blast will be over." As the plans show, tiie
" bull's eye," or mouth of

the entrance mine, was situated 30 feet above the floor of the quarry,
and from it to the top of the perpendicular face was other 60 feet of

rock. Upwards from this, however, the rock had a receding rise to a

considerahle height, so that, in vertical line from the mines and cham-
bers to the flagstaff overhead there was in all 100 feet of superimposed
rock. The entrance mine extended backwards for 60 feet, and then

divided, sending off at an obtuse angle, for other 20 feet, galleries to

the right and left, each ending in a powder-chamber. Between each
chamber and the face of the quarry there was a depth of 70 feet of

rock, and in each was contained 7,000 pounds of powder in all, 14,-

000 pounds, equal, according to the standard by which gunpowder is

sold, to 7 tons. The working dimensions of the blast, from the west-

ern to the eastern dividing joint, was in width 100 feet, and taking the

height as we have described it at 100 feet, and the thickness at 70 feet,

there were 25,925 cubic yards of rock to be displaced, requiring, at 2

tons per yard, an expenditure of force equal to 51,850 tons. The expec-
tation, however, of the contractors, fully borne out by the results, was
that if the blast worked successfully a large number of tons additional

would be removed by natural falls of the rock occasioned by the dis-

turbing action of the explosion. As has been said, the blast was
believed to be a great success by those who had charge of it. The
great mass of rocks was torn to fragments by the explosion, and the

belief was entertained that a greater fall than they had anticipated
had been realized. Of course, the distressing nature of the subsequent
proceediflgs naturally prevented the inspection necessary to verify the

opinions formed. It may be mentioned that the blasting was carried

out under the direction of Mr. Adam Sharp, the manager, and Mr.
John Jardine, the engineer of the quarry. The Architect.

LIME-BLASTING IN COAL-MINES. An official report by English
commissioners on the new method of blasting without powder, by means
of lime cartridges, expresses the opinion, as the result of close observa-

tion as well as of frequent inquiries and experiments, that, for coal-get-

ting, the new lime process can be, to a large extent, substituted for that

of powder, and that its employment secures comparative immunity from

danger, and is unattended by any important practical difficulties. The
plan has been subjected to trial in many of the most important mining-
districts, and proved itself capable of competing, and even advantage-
ously in point of economy, with powder in many descriptions of coal

the working being such as to allow of several charges being applied
at one time. It is not claimed that this lime cartridge system affords

the means of dispensing with the use of explosives or of specially pow-
erful mechanical appliances in the removal of stone, or even in some
hard coal, or in connection with certain methods of working under-

ground. Exchange.

NOVEL BELLS. There is always a risk of failure in casting large
bells ; uncertainty whether the bell will be sound when cast, and lia-

bility to eventual fracture. The transportation of such heavy weights
as bells of large dimensions to their destination, and the hanging of

them when there, are always matters for serious consideration. It will

be remembered what preparations were made and precautions taken
for the transport of the great bell of St. Paul's, and the difficulty of its

hoisting and hanging; and now, being hung, it would be dangerous to

swing its enormous weight some eighteen tons. It is of interest to

note, therefore, that in England a bell has been invented which is

claimed to obviate all these difficulties. This bell, as we find it de-

scribed, is not cast, but made of metal, bent or spun to shape. A bell may
be made in several pieces, and hand-soldered together. The peculiarity

of the result is that the bells give an astonishing volume of sound. A bell

weighing but three and one-half pounds gives quite as much sound as
a cast bell of ten times the weight, and the tone is very pure and true.

The vibrations last twenty-five seconds, and the overtones or harmonics
are quite perceptible. The inventor guarantees to produce a bell

weighing one ton which shall be as musical and as efficient as an ordi-

nary bell of twenty tons. Various attempts have been made to use
sheet metals for bells, but they have all failed hitherto; and the reason

why the inventor has attained an unprecedented success seems to be
that he has hit on a peculiar alloy, which appears to possess some
remarkable properties. It is well known that ordinary bell metal is

hard and brittle. In the present case, however, a method has been dis-

covered by which a bell metal is produced which will be resonant in a

very high degree, but admits of being bent. It bears, that is to say,
about the same relation to ordinary bell metal that malleable cast-iron
bears to ordinary cast-iron. Although the inventor, a Mr. Hoffman, of

London, is confident that he can produce very large bells in this way,
he has not made any, and it remains to be seen how far he will be suc-
cessful ; but he has done enough already to excite the interest and
claim the attention of every campanologist. The Iron Age.

THE possibility of such a boom in railway construction as will crowd
prices to a permanently higher level is now attracting attention of those
who operate with large blocks of capital. One railroad extension of six
hundred miles has "just been determined upon in the Northwest. Three
other extensive railway enterprises are to be pushed to completion south
of the Ohio. A dozen or more trunk-line extensions between New York
and Chicago have just been resolved upon. These are simply samples of
the improving activity. Unusually large orders have been quite recently
given out for freight cars. Many lines report a scarcity of cars; in fact,
shippers at all large commercial centres complain, more or less, of delay
from this cause. Keen competition is springing up on the various Pacific
lines. New coastwise ship lines will probably be established next year.
Money is once more returning freely from the interior, thus laying the
foundation for larger operations now projected in many quarters. Inside
of the industries themselves there is great activity. Orders crowd in for
winter delivery. Consumers are apprehensive of higher prices. An enor-
mous amount of business has been done for winter and spring delivery at
full prices. But for this a general advance would have been made
ere this. Manufacturers have been, and still are anxious to fill

their order-books. The building trades are less active than a month
ago as to new business, but busier than ever on summer contracts.
Skilled labor is advertised for in all our larger cities. Winter work will be
abundant where it is possible to prosecute it. The characteristic of this
winter's building operations will be the erection of large edifices, banks,
warehouses, railroad work, tunnel work, etc. The possibility of spring
labor agitation will be a factor which will affect the quantity of winter
work done. Greater activity is assured in building and loan association
circles next season. Real estate authorities have recently stated that lot-

buying for small houses has been indulged in to a greater extent this year
than ever. Large tracts have been laid out and sold in many cities and
towns East and West, especially in Pennsylvania, New York and Ohio.
This is the result largely of high wages and steady employment in the in-

dustries. Building material is very n'rm, but has not advanced. The New
England lumber-trade maintains its activity. Wholesalers have been un-
able to accumulate supplies, and in primary markets, both West and South,
mills are well supplied with orders. Contractors at home have placed large
orders for sash-doors and interior lumber. It would take very little more
to push prices up, but there are so many markets from which lumber can
come that anything like an organized control is out of the question, there-
fore no advance will be made until there is no possible escape from it.

New York and Philadelphia lumber markets are fairly supplied and no
more. Our advices from several cities show that real estate is active, and
that the bulk of sales are for tho?e who intend to build. The Chicago
brick-yards, except two. have shut down. The crop for the season is put
at 370^000,000 against 335,000,000 last year. Last year the winter stocks
were 00,000,000. This season they are practically nil. 'I he winter's sea-
son will be a prosperous one. Great building activity is reported along all

the lines leading out of that city. Recent advices from St. Louis show that
much work is in the hands of architects. In Louisville and Cincinnati
summer work is drawing to an end, and considerable winter work is con-

templated, especially among the smaller manufacturing industries. The
interior cities are holding up their credit, and dullness is not mentioned.
The iron and steel makers are delighted at the almost unexpected rush of
orders. The output has reached the highest limit. Pig-iron has advanced
throughout the country from 50 cents to $1 per ton, as compared with
summer prices. The advance has checked some expected business. Num-
ber 1 Foundry is &20 at tide- water; $18 for number 2, and 817 for gray
forge all best grades with 50 cents to $1 less for lower grades. Mill

owners are booking orders for winter. Kail-mill owners report increasing
orders. Urgent buyers have placed orders in foreign mills for early winter
deliveries. Large car orders have been given out. Ship-builders have an
abundance of business in sight. The carriage and wagon makers have

shops on ten hours on winter business as good as assured. The machine
shops, and builders of all kinds of textile and shop machinery express no
concern over the permanency of the present activity. Several New Eng-
land machinery builders are working overtime. The only wanting factor
is a large export trade in food supplies. In the long run, it is perhaps better
that we should be saved from a fluctuating foreign trade. The food mar-
kets are not so liberally stocked as to stand an export drain for a long
time without a speculative advance. Such an advance would create unrest

among the workers and open the way for agitation for higher wages and
shorter hours. The labor outlook is favorable to the permanency of friendly
relations. Employers will not be taken by surprise next year, as they
were last. Workmen themselves will be more conservative under organi-
zation. The leaders will throw their interests on the side of gentle meas-
ures. Yet contingencies are likely to arise which may precipitate wide-

spread agitations, and produce harmful results. The building interests

will be careful to ascertain the purpose of organized labor before the actual

opening of next year's business.
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HE telegraph brings intelligence of the death of George
Godwin, the well-known architect, and until within a few

years the editor of the English Builder. Mr. Godwin was
born near London, in 1815. He received his professional

training in the office of his father, who was an architect of

reputation, and practised with success in London. Early in

his professional life he had found amusement in writing, not

only on technical but on lighter topics, and in 1844 he became
the editor of the Builder, which he managed with extraordinary
success for forty years, resigning it at last when advancing age
made it necessary for him to give up a portion of his work, into

the able hands of Mr. Statham, the present editor. Under him
the Builder was perhaps the most popular and most frequently

quoted technical journal in Europe, and the opinion of its edi-

tor was anxiously sought on nearly every professional subject.
The universal respect and regard which Mr. Godwin enjoyed

among architects was shared by a large portion of the public,
his zeal for his art, and his activity in promoting its interests,

bringing him into relations with a great many persons of all

classes. The movement for the establishment of the famous

Art Union of London was greatly aided by his efforts,

although, at the time of the incorporation of the association,

he was but an enthusiastic young man of twenty-four. Later

in life he became deeply interested in the improvement of the

habitations of the poor. Every reader of the Builder will re-

member the importance which was given to the subject in its

pages, and its editor became one of the best living authorities

on lower-class dwellings. If we are not mistaken, Mr. God-

win, in giving up the control of the Buildsr, intended to devote

a part of the time which he thus gained to a more thorough

study of this important matter, and his death, at a time when
his knowledge and experience might have been most useful,

will be felt as a serious loss among those who endeavor to

ameliorate the condition of their fellow-men by work, and not

by oratory.

HE Societe Centrale des Architectes de Belgique appointed,
not long ago, a commission to study the question of archi-

tectural competitions, and see if something could not be

done to make them more attractive to the best men in the pro-
fession. The subject is not, it must be confessed, a particu-

larly new one in meetings of architects, but the Belgian com-

mittee succeeded in handling it in a style altogether novel,

and has made some suggestions which are well worth consider-

ing. Finding, or more probably knowing beforehand, that

most architects believe the judgments on competitions to be

given so much at random that there is little credit in engaging
in them, even for those who win the prizes, the committee

says that it has concluded that a system of points would best

meet this objection to the present -methods of judging. Sup-
posing, for example, that to the expressions

"
very bad,"

"
bad,"

"
passable,"

"
quite good,"

"
good," and "

very good,"
are allotted values of one, two, three, four, five and six, re-

spectively, zero standing for the absence of a drawing ; and

supposing, again, that the relative importance of the six draw-

ings, and the written description required in a given competi-
tion, is rated by allowing twelve points to each of the two

floor-plans, eighteen points to the elevation of the principal
front, twelve points to the side elevation, twelve to the section,
twelve to the detail sheet, and six to the written description,
with these data an excellent and perfectly fair comparison of
the different sets of designs can be made by judges of compar-
atively little skill as experts.

TITO illustrate this by an example, we will imagine that four

J_ designs have been submitted in competition by Messrs. A,
B, C and D. The first member of the jury finds A's en-

trance floor plan very good, which counts him twelve for that
item. The second-story plan, on the contrary, is only passable,
and as this adjective is worth only half as much as the expres-
sion "

very good," and as twelve is the maximum mark for a
floor plan, A gets for his only a mark of six. The front ele-

vation is "quite good," and, by the same process of arithmetic

gains for its author a mark of eight. The side elevation is

"good," and is therefore worth ten; the section is "very
good," and gets twelve ; the detail sheet gets eight in the same

way, and the description five. Each member of the jury marks

independently of the rest, and at the end of their examination
their marks on each design are added together and divided by
the number of members, and the quotient recorded as the offi-

cial mark of that design. When all are judged, the premiums
are allotted in the order of the marks, and here a further im-

provement upon the ordinary plan is suggested. Instead of

announcing arbitrary premiums, it is proposed that the whole
sum appropriated for premiums should be divided between the

first two or three competitors in proportion to their marks.

Thus, suppose A in our imaginary competition to have gained
sixty-eight marks in all, after averaging the points assigned him

by the different members of the jury, while B has in the same

way obtained seventy-four points, C, fifty-one points, and D,
fifty-five. There are to be only three prizes, so that A, B and
D will alone be entitled to share in them, and the total prize

money, which we will suppose to amount to sixteen hundred

dollars, is to be divided in the proportion of the marks of each
candidate. B, therefore, who had a mark of seventy-four, will

get six hundred dollars, in round numbers, A, five hundred
and fifty dollars, and D, four hundred and fifty ; while C, who
has obtained more than half the possible highest mark, is com-
forted with an honorable mention. By this means the reward
of each of the ablest competitors will be somewhat proportion-
ate to his merits, and a man who may be only a hair's-breadth

inferior to another will have this fact certified by receiving a

compensation nearly equal to that of the other, instead of being
sent off with a ridiculously small portion of the premium al-

lotted to one whom the turn of a hair, almost, might have
caused to change places with him. Novel as this plan for con-

ducting competitions seems, we quite agree with La Semaine
des Constructeurs, from which we borrow the description of it,

that if the associations of architects wished they could easily
obtain the general adoption, either of it or of a similar one.

Unlike most of the schemes of competition presented by archi-

tects, this commends itself as much to the laity as to the mem-
bers of the profession. Most men desire to be fair in judgment,
and know well enough that the last plan presented in competi-
tion is apt to upset all their previous ideas, and carry off the

prize ; and a system of marks, by which they could judge de-

liberately, and to a certain extent intelligently, and would
be in no danger of being continually distracted by the new
beauties unfolded by each successive design that they came to,

would be regarded as an excellent-thing. The averaging of

the marks of the jury would obviously tend also to correct indi-

vidual prejudice, and the distribution of the premiums in pro-

portion to the final marks could not be objectionable to the lay

promoters of competitions, while it would tend greatly to attract

good architects, and this is what all^decent promoters of com-

petitions want.
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FOR
some months a portion of the Grand Opera in Paris

has been lighted by incandescent electric lamps, pat in by
the Edison Company in January last, on a six months'

trial. The trial having proved satisfactory, the lamps, with

the machinery and apparatus for producing the light, have now
been accepted by the management of the Opera, and gas will

probably never be used there again after this year. Even the

huge
"
lustre," the heavy but gorgeous chandelier which hangs

in the centre of the auditorium, is fitted with electric lamps in

place of gas jets, much to the advantage of the portion of the

audience which occupies the upper tier of seats. Le Genie

Civil gives a description of the apparatus used for furnishing
the light, from which it appears that the motive power consists

of a Corliss engine, of three hundred horse-power, with a fly-

wheel sixteen feet in diameter, making sixty-five revolutions

per minute, multiplied at the shaft to two hundred revolutions

per minute. This is supplemented by an Armington & Sims

high-speed engine, of one hundred horse-power, making three

hundred revolutions per minute without a fly-wheel, which is

to be used only when the larger engine is out of service.

These engines drive three dynamo machines, and two others

are kept ready in case of emergency. Lamps of two kinds

are used, most of them being of the sixteen-candle sort, but

ten-candle lamps are used in the great chandelier, and a few,

of thirty-two candles, are placed on the grand staircase. Alto-

gether, seventeen hundred incandescent lamps are in regular
use in the public portions of the theatre, and the loggia, or

open balcony in front of the great foyer, is provided with eight

arc-lights. The seventeen hundred incandescent lamps of the

auditorium replace twenty-two hundred gas-jets, burning
about twelve thousand cubic feet of gas per hour, and dis-

charging perhaps a hundred thousand cubic feet of products of

combustion into the air during the same period, and as the ven-

tilation of the Opera at ordinary times is none of the best, ac-

cording to our notions, it may be imagined that the frequenters
of the theatre applaud the change. As we observed the light-

ing, a few months ago, it appeared to be managed with re-

markable skill. The turning-down of the light, which is dif-

ficult with any electric lamps, but is indispensable in the case

of theatres, was very successfully done, and it is probably for

this reason that the directors of the Opera, in concluding their

contract with the Edison Company, have resolved to substitute

electricity for gas on the stage, as well as in the auditorium.

The stage, with the dressing-rooms and work-rooms, all of

which are now included in the contract, will need many more

lamps than the auditorium, and the final installation will com-

prise six thousand one hundred and seventy-six incandescent

lamps, all of which will be of ten-candle power except the

eleven hundred sixteen-candle lamps, and the twelve of thirty-

two candles, which are already in service in the auditorium

and vestibule. These lights will replace seven thousand five

hundred and seventy gas-jets, which includes the whole num-
ber in the building. With the consent of the police authorities,

even the safety lamps in the corridors and about the theatre,

which are, in all modern theatres, provided with an indepen-
dent supply of gas, or even of oil, so that they will not be ex-

tinguished in case accident or panic should lead to the turning
off of the main lights, are, in the Opera, to be replaced by in-

candescent lamps, fed from four great storage batteries, so

placed that any two might be destroyed without extinguishing
the light.

years ago the Bell Telephone Company made a few

experiments, in the course of which the operators had oc-

casion to observe the effect upon the telephone signals of

the currents passing through neighboring telegraph wires. It

was found that if a telephone wire ran along one side of a

street, and an ordinary telegraph wire on the other side, the

Morse signals on the telegraph wire could be distinctly read

in the telephone instruments. This was at the time thought

quite surprising, and when the Bell experimenters subsequently
asserted that on one of their wires, which ran through a quiet

country district, they could hear the peculiar signalling of the

American Rapid Telegraph Company's system, although the

nearest of the American Rapid wires was five miles away from

their line, they were hardly believed. Now, however, it is

proved by experiments made expressly for determining this

point, that signal currents are communicated from wire to wire

at far greater distances than this. At the time of the Bell

Company's trials, the American Rapid Telegraph was operated

by means of a very powerful battery, and the currents trans-

mitted through the wires were many times more intense than
those of the ordinary systems, and would naturally be percep-
tible at a greater distance; but Mr. Preece and his friends in

England have found that even with the ordinary Morse instru-

ments, and the batteries commonly used with them, signals on
one wire could be distinctly heard on another forty miles away,
the two wires having no medium of communication more direct
than that furnished by the earth or the air between them. To
make sure that no mistake had been made in the experiments,
a special commutator was placed on one of the wires, which,
instead of Bending the ordinary Morse signals, transmitted

regular impulses, so rapidly as to produce a musical sound.

By varying the rapidity the pitch of the sound was made to rise

and fall, and this unmistakable sound, on putting the apparatus
in action, was distinctly heard in the telephones connected with
the other wire. To determine whether the communication
took place through the earth or the air, Mr. Preece and hia

companions made two distinct and complete circuits of insulated

copper wire, laid on the ground. The circuits were about a

quarter of a mile in diameter, and nowhere approached each
other within a quarter of a mile; yet conversation was so read-

ily carried on between telephones connected with the inde-

pendent circuits that it appeared to the experimenters probable
that the distance might be much increased without making the

signals so faint that they could not be understood. As another
illustration of the possibilities of transmission of electric cur-

rents, without metallic conductors, it is said that not long ago,
when the telegraph cable from England to the Scilly Islands
was broken, signals made at the shore end of this cable were
read on the receiving instruments of another cable, crossing
the Channel to Brest, and lying nowhere within half a mile of
the Scilly Island line.

HE British Architect of October 15 contains an admirable

obituary notice of Mr. E. W. Godwin, one of the best
architects in England, who died on the sixth of the month,

at the age of fifty-eight. Mr. E. W. Godwin, who must not be
confounded with Mr. George Godwin, lately the editor of the

Builder, who, as we mention elsewhere, died about two weeks
later, will long be remembered, in connection with AVater-

house, Burges, Street and Scott, as one of the ablest leaders of
the modern school of English architecture. In his tastes, and
treatment of the problems presented to him, he resembled Bur-

ges more, perhaps, than any of the others, but although per-
linps less original than that extraordinary genius, he surpassed
him, to our mind, in dignified and well-studied composition.
In fact, the most striking characteristic of his work was the

perfection with which it was studied, and the beauty which, by
that means, he was able to obtain simply by the distribution
and proportioning of openings, and the position of string-
courses ; and in this art, which of all others, perhaps, requires
the highest mental power, he had, as we think, no rival in Eng-
land. Such work as he wished to do, however, requires much
time as well as thought, and of late years he had found it ad-

visable to turn his attention to a lighter class of design. At
first, like his friend Burges and several other architects of tal-

ent, he devoted himself to furniture, and most of our readers
know the quaint and pretty devices which he produced so

easily. Later,, however, he became interested in the decora-
tion of theatres, and theatrical scenery and costuming, and
soon found constant employment in this sort of design, which
he succeeded in nearly revolutionizing. At first he contented
himself with arranging costumes for certain plays which inter-

ested him, and as this led him to study the archaeology of his

subject, the scenery and stage-setting came to be included in

his ideas, and were placed under his control, until he became
one of the most important factors in the production of several

plays which won very great success; the best known, perhaps,
being the famous " Claudian." In the midst of this work, the

hurry and excitement of which perhaps overtasked his nervous

strength, his vital powers failed, and he died in the prime of

his intellectual capacity, leaving a name which, by the few who
knew him intimately, will be cherished as that of one of the

most thorough artists of his time. Among students of archi-

tecture, to whom he was always kind, and for whom he wrote
most instructively, he will be remembered in a different,

though not less pleasant way, and we hope that for their bene-

fit some of his admirable criticisms and suggestions, together
with as many as possible of his beautiful designs, may be col-

lected and placed within their reach.
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ORIGIN OF MALARIAL EPIDEMICS.*

fHE modern theories of the

etiology of diseases, and

especially the germ theory,
must compel us to recast our

views of the origin of malarial

fever.

Whoever pretends that ma-
laria arises de novo from the

conjunction of heat, moisture

and vegetable decay, although

supported by the evidence

of competent observers in

many countries, and by the

great weight of authority of

the best medical and sanitary

writers, who recognize these

/j^. three as essential factors, must
~"

encounter many strange and

inexplicable contradictions,
and find himself compelled to

show, not that under certain

conditions of soil-moisture and

temperature malaria had un-

doubtedly arisen, but to explain why, under precisely similar condi-

tions in countless instances for a long series of years, it may be a

century, this disease has been unknown in localities where it has sud-

denly appeared as an epidemic.
On the other

hand, he who
denies, in toto,

that these three

factors have any
agency whatso-
ever in the eti-

ology of ague, is

forced to a.dmit

that his chief

arguments are
based upon ex-

ceptions and ne-

gations, and that

a single positive
fact may scatter

them to the
winds.

It is believed

by the writer
that tbe epidem-
ic at Framing-
ham offers an

unexampled op-

portunity for the

study of the nat-

ural history of

malaria.

The connec-
tion of intermit-

tents with the

erection of dams,

especially upon
winding streams,

having broad
margins of mead-
ow and wooded swamps, where the flow is impeded and the water
becomes stagnant and the land " drowned "

this connection is well

known ; while instances are numerous enough not to require citation,

where, not only in other countries and along our western rivers, but
here in New England the disappearance of malaria has been with
undoubted justice attributed, not to time alone, but to the removal of

dams and obstructions, and the draining and cultivation of wet lands.

It is unnecessary to quote the opinions of writers, sanitary and medi-

cal, upon this point. We must admit the value of such testimony.
But in order to narrow the question somewhat, and to give this paper
a local character, a table is annexed showing the views entertained

by the various observers of previous epidemics in Massachusetts,
taken from the admirable essays on this subject of Drs. Holmes and
Adams, to which reference has been already made.
We will now pass to a consideration of the conditions in Framing-

ham.
At the close of the year 1874, the city of Boston decided to take

the Sudbury River as an additional water-supply, and for this pur-

pose began the work of excavating for three large dams upon that

river and one of its principal tributaries, called Stony Brook. Soon

after, work was begun upon a conduit from Farm Pond to Chestnut
Hill Reservoir. In constructing the dams, the river was diverted

and its old bed laid open to the sun and air. Great quantities of

1 Portion of the report by Dr. Z. B. Adams on " Malaria in Eastern Massachu-
setts " in the Supplement to the Seventh Annual Report of the State Board of

Health, Lunacy and Charity of Massachusetts.

-
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alluvial mud were exposed and dug up in every direction. The exca-
vations for the foundations of the dams were deep and extensive,

long wings being required by the porous nature of the soil. This
work was chiefly done in the summer. Tbe foundations were in

some cases twenty or thirty feet in depth. The men who performed
this work lived in miserable barracks or shanties, temporarily put up
as near to the places of labor as possible. They drank the water of

the more or less stagnant river, and passed their days and nights in

the midst of its mud and fogs.
The Chestnut Hill Conduit was constructed directly through and

upon the meadows supposed to be the seat or nidus of the malarial
infection of the epidemic of 1885. Here again very extensive up-
heavals and removals of muck and marsh deposit were made, it

being necessary to find below the ooze a solid basis upon which to

build. 2 The peat and mud were removed from the whole width of
the cutting and replaced by gravel, or when no firm bottom could be
reached, as happened in parts of Guinea Meadow (the swamps in

question), piles were driven and planking laid. A more extensive
and thorough turning up of wet and decaying vegetable matter (more
or less mixed also with the sewage of the neighboring village, which

gravitates to this meadow), it would be difficult to conceive of.

Several hundred men were employed upon this construction, there
was quite a numerous population in the territory north of the line,
and scattered houses in every direction. Much of the work was
done in the summer, the time of draught and small rainfall, when
the water was lowest in the meadows. These are drained by Beaver
Dam Brook, a sluggish, obstructed stream, having a slow water-shed

of three thousand acres.

Here then were present in the highest pei-fection in the precise

locality of the

epidemicof 1885
in South Fram-

ingham, the con-

ditions assigned
as the probable
cause of malaria
in certain re-

ported cases in

Massachusetts,
besides number-
less instances in

this and other

countries where

epidemic's have
been attributed,

by competent ob-

servers, to dig-

ging and remov-

ing the soil in

the construction
of streets, sew-

ers, etc., etc.

All the work
above described
was completed
at least seven

years before the

epidemic ap-
pearance of in-

termittent fever
in Framingham.
The summers

of 1870-1871
were periods of

drought and low

wells, and also those of the years 1877-78-79-80, and especially 1883,
when the total fall of water in June, July, August and September
was only about half that of 1882 and 1885. This condition has been
cited by some observers as having a connection with malaria.

Much of the picturesque beauty of Framingham, for which it ia

so justly celebrated, is due to the many pieces of water which meet
the eye at every turn. Besides the larger lakes and the river Sud-

bury, which winds through the middle of the town from the south-

west corner to the northeast, there are numerous smaller ponds,
streams and brooks; some of the latter being winding and stagnant,
others rapid and quick. These, in spring freshets are apt to rise and
overflow their banks and cover the meadows in all directions. Sev-
eral times within the memory of the writer, such a freshet has
occurred upon Stony Brook and the Sudbury River and their tribu-

taries, tearing away culverts and roads, choking up the natural

drainage of meadows with vast quantities of gravel and silt, and
leaving behind pools of stagnant water, which, having no outlet and
escaping chiefly by evaporation, remained green, slimy, and fester-

ing far into the summer. In the end of March, 1876 (the year of

the commencement of the work of construction of dams by the City
of Boston), such an overflow took place. This condition has been

assigned frequently as one of the contributory causes of the epidem-
ics of malaria.

In 1872 Lake Cochituate became very low, and in order to draw
water into it from Farm Pond and tb.3 Sudbury River, a connection

1 In one case the mud was removed to a depth of twenty feet.
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was made by means of an artificial ditch or canal discharging into

Beaver Dam Brook, which was, however, abandoned the next year.
It was again opened in 1875 and used until 1878, when the connec-
tion with Farm Pond was completely severed, and, the brook being
obstructed, this canal became stagnant and has since remained so.

It receives the drainage of perhaps forty houses, and its wooden sides

have fallen in. It is especially in the vicinity of this stagnant ditch

that malaria has been rife during the epidemic. It is proper to

remark that this condition of things has been in existence since 1879.

Of variations purely atmospheric there is little to say. The mean
summer temperature of 67-68 remained unchanged in 1885. In
the months of August

* and September the days are apt to be very
hot and the nights cool, damp and foggy, especially in low grounds
and near streams or meadows. The Guinea Meadows contained
rather more stagnant water than is usual throughout the summer, in

1885, but the difference was not material. The rainfall during the

last days of July and in August of that year (the time of especial

prevalence of malaria), was unusually great 7.34 inches in thirty

days. If this had any effect whatever, such a rainfall must have

acted, we should suppose, to abate the epidemic influence. The
interesting fact is noted, however, that on the days immediately suc-

ceeding a heavy rain an increase in the number of fever cases was

observed, suggesting a direct connection of cause and effect.

But it is preeminently in and around the reservoirs and dams of

the Boston Water Works that those precise conditions prevailed
which are assumed to have direct association witli the origin of ma-
larial epidemics. Saturation of soil and vegetable decay, foul exhal-

ations and effluvium arising from organic matter decomposing in con-

nection with heat and moisture, the effect of the sun upon
" drowned

lands," associated usually with the presence of dams and artificial

reservoirs of water, these are suggested or referred to in some way
or at some time, in explanation of the appearance of intermittents

in twenty-five of the thirty towns enumerated in the accompanying
table.

In Framingham, as has been already said, about 850 acres are

occupied by these reservoirs. The town covers say 14,000 acres, of

which more than half, being on a much higher level, we ma)1 assume
to be beyond the reach of any malarial influence arising from this

source. About one-eighth, then, of the area of the town liable to be

affected, whether by soil-water or by exhalations from these basins,
is covered by the flowing of the reservoirs when the dams are closed.

The Sudbury River watershed is much of it low and covered with
wood and bog, and, when raised, the water covered lands which had
been fanned and manured for a century. The water had always a

yellow color and a pondv taste in consequence.
In 1878-79_the wood was cut and the brush removed, leaving, how-

ever, large areas of swamp, covered with stumps and muck, to await
the slow processes of chemical change. The dams were completed
and the basins allowed to fill. In 1881, during the late summer, the

season having been a very dry one, Basin Number 3, containing by
far the largest area of flowage, fell so as to expose one-half or two-

thirds of its surface, which was largely composed of swamp, covered
with rotting stumps of trees, black mud and decaying vegetation.
The peculiar effluvium of " drowned land

" was almost insupportable
in its vicinity. This had been submerged more or less constantly for

more than two years. A rank vegetation of fungi and sphagnum
appeared. Marsh gas could be seen bubbling up in the stagnant
pools. The same condition of things again occurred in 1883, after two

years' submergence. In this latter case everything was exposed ex-

cept the bed of the original stream.

In Basin Number 2, in 1883 and 1884, after four or five years' sub-

mergence, the water was drawn down in the same thorough manner,
and much work was done in clearing out the mud from the bottom,

filling up
" dead ends," etc. Large quantities of muck were removed

and placed upon the shores.

Basin Number 1, of very shallow flowage, was often very low and
smelled badly, but was never drawn so completely down as the

others. The water in the gate-houses gave out a strong sulphuretted-

hydrogen smell at all times.

Farm Pond was drawn down seven feet in 1881, and a temporary
ditch or channel was made around its edge, connecting the conduits

independently. At that time its water had the " cucumber "
taste

already spoken of, and was offensive to the smell. " Professor Ira

Rernsen, of Baltimore, attributed the objectionable taste to the pres-
ence of a species of fresh-water sponge, which was found in small

quantities on the gravelly or stony parts of the bottom of the pond."
" After a short time the bad taste in the water of the pond disap-

peared."
2 In 1884, Farm Pond was drawn down two feet, and in

1885 four feet, in order to construct the new conduit marked upon
the map, and the southwest portion, being nearly cut off from the

rest of the pond, became covered with a rank growth of grass and
weeds. There was, however, no complaint of any foul odor from
this pond during 1885.

In Basin Number 3, in 1879 (the year of first flowage), the water
was contaminated by a growth of minute algse, similar to that found
in the Mystic River supply. The temperature of the air was high
at the time of its appearance, and that of the water especially so,

cccasionally being even warmer than the air, and this at a depth of

twenty feet, which, of course, suggested chemical action as its cause.

1 August, 1886, was exceptionally cold.
' " Additional Supply from Sudbury Uiver." by A. Fteley, Resident Engineer.

Boston Water Works, Boston, 1882,

Speaking of these algas, Mr. Fteley says :
" these minute plants,

which appear to be uniformly distributed throughout the water, flow

with it, and are of such small bulk that they cannot be separated by
screens ;

the wind has a noticeable effect on them, and often blows
them towards the lee shore, where they accumulate and form a solid

scum of a sharp green color. When in the fresh state, they emit a very

peculiar musty odor
;

if stranded by the action of the wind they
soon decay t nd form a bluish-green mass, which develops a smell as

of organic matter in the process of decomposition. Of the forma-

tion of the alga?, or of their origin, little is known
;
but it is remark-

able that they appear very suddenly, and in large quantities ;
shallow

flowage, it is said, favors their development, probably on account of

the higher temperature which the water attains in such conditions

when heated by the sun
;
but they are formed very rapidly, also, in

deep water. I have observed several times that large quantities

appeared in a very short time equally distributed through hundreds
of millions of gallons of water, twenty feet deep, several hundred
feet from any shore, and in very calm weather. . . . The formation
of the algse appears to follow the temperature of the water, increas-

ing and diminishing with it."

These alga appeared in Basin Number 1 in 1880, but have since

nearly or entirely disappeared.
It is only necessary to add to the above description, that the pecul-

iar sickening effluvium arising from the decay of these minute organ-
isms was distinctly perceptible in the air at a considerable distance
from the reservoirs.

It seems unnecessary to follow this vein of investigation any fur-

ther. It suffices to say, that for nine years the three factors of heat,

moisture, and vegetable decay, which, it is assumed, can de novo pro-
duce malaria, have been present in the greatest activity in Framing-
ham, while none, or rare and doubtful cases of intermittent fever
have arisen

; whereas, in the summer of 1885, during an epidemic of

the disease, few, if any, cases appeared in the vicinity of the great
reservoirs and dams, where the three factors had been present in the

highest degree.
But, on the other hand, to deny in toto the agency of heat, moist-

ure and organic decay in the development of malaria is to utterly

reject the evidence of experience and observation. The germ the-

ory enables us to reconcile these conflicting opinions.
All organic life requires these three elements for its growth and

propagation, and the higher the development of the organism, the

more of these it requires. Hence we may conclude that the malarial

germ is a living thing and somewhat highly organized. It cannot
be simply chemical, nor magnetic, or telluric. That it differs essen-

tially from the so-called zymotic ferments may be assumed from the

fact that in the human organism a first attack does not procure im-

munity from a second, and that certain races of men, as well as cer-

tain individuals, show little susceptibility to its influence. Its natural

history, too, seems to be more open to study and observation than
that of most of the germs of infectious diseases.

It would appear that the malarial germ requires stagnant water
for its growth and development. It will not live in running streams,
nor in large moving bodies of water. If you drain the water from
the swamps where it exists, and cultivate, that is aerate, the soil,

you destroy the germ. You do not draw it into a new location, you
kill it outright. Whether this results from mechanical or from chemi-
cal causes we will not stop to inquire.
The germ has a certain weight and size

;
it obeys the laws of

gravitation, is blown about by winds, and is stopped by obstacles.

It requires a certain temperature, and is benumbed, possibly killed

by cold. It is true these statements admit of question, but they are

not mere assumptions. They are gathered from the study and
observation of a host of facts, collected by competent scientists.

As to the question of the spontaneous disappearance of malaria,

this, like its epidemic appearance, we cannot explain ; but the same
is true of all the germs of epidemic and zymotic diseases, which pre-
sent this characteristic. A detailed account has been given above
of the sudden appearance and disappearance of the anaboena, a

species of algae, in the water of the reservoirs. Here is an organ-
ism of easy identification, found swarming in the water, and then

going out of existence, unaccounted for, without known origin or

cause, its only condition of existence being a rather high water tem-

perature. A similar, but not identical, growth has been discovered
in another artificial reservoir many miles away, and having no known
connection with the Sudbury basins. Many grosser pests, familiar

to agriculture, have this character of periodicity of appearance and

disappearance, among which may be cited the seven-year locusts, the

canker-worm, the blight, the rose-bug, and many others.

By what avenues is the malarial germ introduced ? Two methods

suggest themselves
; namely, rain-storms and underground-water.

Malaria is supposed to rise and be carried to and fro in fogs and
mist. This may account for its introduction through the medium of

clouds and rain. Thus may occur those occasional appearances of

malaria upon high ground far removed from any swamps or meadows.
But the underground movement of water is a factor which has

not, perhaps, been sufficiently considered in this question. How
often can we know the source of water in deep wells ? Many wells

are known to remain full in long droughts, or to fill suddenly with-

out the actual presence of rain-storms. There are springs in this

country, called "
barometric," that, running dry, burst forth and flow

in full volume many hours before any rain is seen to fall in their

immediate vicinity. Whence comes the head of water, unless it be
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a fall of rain which has saturated the earth and reached the under-

flow at some considerable distance away ?

What do we know of the extent of the substratum of quicksand
of varying depth and full of water, found everywhere, it is believed,

in Framinghain, and extending indefinitely beneath the soil in the

adjacent towns? That this is something more than an underground
lake of vast extent is very probable. It is believed by many that

this water has a certain gradual and imperceptible flow. Whence
and whither, we cannot say.

Professor Cantani 1 believes that the malarial parasite enters into

the blood more frequently by way of the stomach than by the respira-

tory tract
;
that drinking water is the vehicle of the infection more

surely than any other means. It is uncertain if it ever enters by the

air alone. He suggests, also, that vegetables or fruits which ripen

upon the ground may introduce it into the human stomach in some

cases.

There are occasionally cases of ague whose etiology is so obscure

that none of the explanations here offered can make it clear. They
may serve as examples of exception to the rule.

In the epidemic in Framingham there was no case which furnished

an atom of evidence to show that the disease was communicated by
direct infection or contagion from one individual to another.

The truth, long suspected, now so generally accepted, that malaria,

like other infectious diseases, never arises spontaneously, but that the

introduction of a germ is necessary, is affirmed. That this germ is

a living organism, capable of development under certain conditions

of heat and moisture, and of propagation within the body, where it

produces the phenomena of chill and fever, then dies and is elimi-

nated, is probable. The theory seems well founded that in the

healthy individual this may be the end
; while, in many cases, some

of the germs remaining uneliminated, propagate again within the

body, and thus, after a certain number of hours, produce a recur-

rence of the ague fit.

The opinion is held that germs once introduced may remain dor-

mant within the human body awaiting favorable conditions for devel-

opment or propagation.
2

During the winter of 1885-6 some of the chronic manifestations

of malaria appeared, a few being in individuals not known to have

had chills and fever, and in March, 1886, the disease began to show

itself among those attacked during the preceding summer, and also

SOLID EXCRETA.

Every adult male person voids about 1,750 grains (or 4 ozs.) of
'jeces daily, of which 75 per cent is moisture. The dry fascal matter
Dassed daily is therefore about 1 oz. per adult head of the popula-
;ion. Of this dry faecal matter, about 88 per cent is organic matter
'of which 6 parts are nitrogen) and 12 per cent inorganic, of which
4 parts are phosphoric acid. Of this dry fascal matter 11 per cent is

soluble in water.

Taking a population of 10,000 adults, it follows that the moist
r

;ecal matter passed daily is equal to 2,500 Ibs. (= 1 ton, 2 cwt., 8

Ibs.) or 1.116 ton, whilst the dry fajcal matter is equal to 625 Ibs. (5
cwt., 2 qrs., 9 Ibs.)
The facts, therefore, respecting the excreta of a population of 10,-

000 adults may be thus tabulated :

FAECAL MATTER PASSEI

Moist fjecal matter excretet

Dry
" " "

Soluble in water =
Insoluble in water -

URINE AND FJECES P/
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15s. and 1 6s. per ton. The dry solid matters of the urine have a

theoretical value of about 18 16s. per ton.

The quantity of ammonia per year voided by the average individ-

ual in the urine has been stated as from 10 Ibs. to 11.32 Ibs., having
a value on the lower quantity of 6s. 8d., and on the higher of 7s. Sd.

Fsecal matter, in its moist and natural condition, has a theoretical

value of l 7s. Gd. per ton. The dry solid matters of faeces have a
theoretical value of 5 17s. Id. per ton.

The quantity of ammonia voided per year in the faeces, by an av-

erage individual, is estimated at 1.64 Ibs., having a value of about
Is. 3d.

The estimates given above are based on the agricultural values of

the nitrogen calculated as ammonia, together with the phosphoric
acid and potassium salts, these being materials of sparing occurrence
in land, but entering largely into the composition of every variety of

agricultural produce. Lime, magnesia and iron, equally essential to

plant development, occur largely in most soils. The details are

stated in the Table on p. 1129 :

Respecting the value of the nitrogen, however, of sewage, Voelcker

regards it as at least of 10 per cent less value than the nitrogen of

ammoniacal salts ready formed.
Authorities differ between 6s. 6d. and l in estimating the annual

value of the excreta of one adult. Thudichum gives it at l
;
Hof-

mann and Witt at lls. 9^rf.; Voelcker at 9s.; Lawes and Way at 8.s.

5Jrf. ; Anderson, of Glasgow, at 8s.

In the Table we have estimated the mixed excreta of the popula-
tion as worth 15s. 8d. per ton in their natural condition, and the
solid matter of such mixed excreta as worth 14 15s. 4d. per ton.

In this Table, moreover, no corrections are made in stating the

value of the solid constituents, either for the loss of ammonia that

would occur during evaporation, or for the soluble phosphoric acid

of the fresh excreta becoming insoluble by its combination with lime

after drying. No doubt the loss from these causes is considerable,
and tend to show that, when used as a manurial agent, sewage should

be applied to the land in its fresh state.

COMPOSITION AND ESTIMATED VALUE OF THE SOLIDS OF URINF.
AND FAECES, AND OF THE MIXED EXCRETA OF A POPULATION.

Constituents per ton.
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be tightly secured before removal to prevent escape of offensive efflu-

via during transit.

[For a full description of the Goux system, as carried out at Hali-

fax, see remarks by Mr. Councillor Pollard, Society of Arts Confer-

ence, 1877, p. 2.] The tubs are packed with screened ashes, soot

(cost, 50s. per ton) or peat charcoal (3 per ton), shoddy or mill

refuse (cost 2s. 6d. to 7s. per ton), street sweepings, to which some-

times disinfectants are added. The closets are cleared every eight

days, except when there is fever in a house, when it is removed

every two days. The packing of each tub will absorb from six to

eight quarts of liquid. It is said to work satisfactorily. The cost is

about 18s. 6d. per annum per closet, whilst the material fetches from

3s. to 7s. 6rf. per ton. Dr. Syson (Peterborough) and Mr. Haviland

(Northampton") speak in favor of the system, the latter contending
that where it has been adopted, the death-rate showed improvement.

Any good absorbent that can be obtained at a cheap rate on the spot

may be used, e. g., tan. The material after emptying has little smell.

III. PAILS USED FOR THE JOINT COLLECTION OF ASHES AND
EXCRETA.

Of this method the system adopted at Nottingham is a case in

point. Here the tub takes the place of the midden pit. It is to be

noted that the ashes are of less quantity in summer time, when the

chance of nuisance is greatest.
With respect to the mechanical appliances suggested for sifting

the ashes, so as to apply only the smaller breeze to the excreta, prac-

tice proves them somewhat unsuccessful.

The compost is removed every two or three months and conveyed
to the manure wharf, where it is emptied into barges and sold at a

price that covers two-thirds of the cost of scavenging.
At Birmingham, where galvanized pails are used to the extent of

some 40,000 (representing a population of 250,000), the contents are

collected weekly. These arc emptied into a vat at the place of de-

posit, and some sulphuric acid added to fix the ammonia. The con-

tents are passed into a drying-machine, consisting of a steam-jacketed

cylinder, within which are revolving arms, the necessary heat being
obtained by burning the cinders and garbage collected in the town.

The clinkers are utilized for various purposes.
The process adopted at Manchester, devised by Mr. Leigh and

carried out by Mr. Whiley, was described in detail by Mr. Alliott, of

Nottingham, at the Society of Arts Conference, 1877 (p. 7, also 37).

The objects are (1) the disinfection of the pail contents by the use

of charcoal, produced by charring street sweepings ;
and (2) the re-

duction in bulk of the matters so collected. For the purpose of

reducing bulk, the liquid in the pails is drained off, and concentrated

by a low heat to the consistency of treacle (about one-tenth the origi-

nal bulk). The heat necessary for effecting evaporation is obtained

by passing the products of the combustion of house refuse over the

surface of the liquid. (Fryer's concreter.) A certain amount of

sulphurous acid is thus generated, which serves to prevent the mate-

rial from becoming alkaline, whilst the temperature, it is said, is suffi-

ciently kept under to prevent loss of ammonia. The liquid thus ob-

tained contains nine to ten per cent of ammonia. (Angus Smith.)
A second variety of manure is made from the fecal part of the pail

stuff, which is also evaporated down to a certain extent. A third

variety is prepared from the carbonized refuse, saturated with some

of the concentrated urine, mixed with fecal matter
;
and a fourth

variety of manure from the fish and slaughter-house refuse, mixed

with ashes, urine and feces.

I do not propose discussing the pneumatic system of collecting ex-

creta. In certain places on the Continent (Paris, Milan, etc.), the

sewage is collected in water-tight cesspools. These are emptied by

atmospheric pressure, the contents being forced into movable ex-

hausted iron tanks, through flexible tubes lowered into the cesspool
for the purpose. By this means the escape of noxious effluvia is sup-

posed to be prevented.
The cost of removing the excreta at Paris is about 5 per house

per annum. The material is converted at Villette into poudrelte,

great nuisance resulting (Society of Arts Conference, 1877, p. 14).

The arrangements of Liernur (which have been adopted in Amster-

dam, and to a certain extent in Prague), are, in many respects, sim-

ilar. Liernur suggests cesspool tanks being placed in the middle of

a street, each tank communicating with from fifteen or twenty houses.

The systems of Berlier, partly in use in Paris since 1881, and of

Shone, a method of pumping sewage by small pneumatic pumping-
engines, the power being generated at a central station, need only be

mentioned.
As general rules we consider :

1. That the removal of the pails should be under the control of the

local authority.
2. That on an average they should be renewed once a week, a

clean, well-washed pail being substituted for the full one.

8. That air-tight covers should be fitted to the pails before

removal, and that they should be conveyed in air-tight vans to the

depot.
The utilization of the excreta collected in pails is a matter of great

difficulty.
1 At best a low class of manure results, unless some form

of concentration be adopted.
Voelcker states that having examined every form of night-soil

i For an account of Milburn's drying machinery, see Society of Arts Confer-

ence, 1877, p. 52.

manure, he never found one having a theoretical value greater than

1 per ton, unless the manure had been specially fortified with guano,
or superphosphate, or sulphate of ammonia, etc. The better varie-

ties he valued at from 15s. to 17s, 6d. per ton, whilst those less care-

fully prepared were not worth more than from 7s. 6d. to 12s. 6d.

THE EARTH-CLOSET.

The disinfecting power of earth has been known from remote an-

tiquity. In China, the formation of a manure by mixing earth with

the excreta is of ancient date.

In this country, Rosser, in 1837, proposed the admixture of urine

and fecal matter with earth, lime, etc. The suggestion took no

practical shape until 1858, when the Rev. Henry Moule, the vicar of

Fordington, investigated the disinfecting and deodorizing power of

earth on privy soil. As the result, he invented his earth-closet. At
his own vicarage, where the cesspool proved to be dangerously near

the well, he abolished the cesspool, and placed buckets beneath the

pans. Their contents were, in the first instance, mixed with dry
sifted earth, earth afterwards- being placed in the bucket itself, and
the compost left to consolidate in a shed. After five or six weeks
he found that the material had entirely lost its offensive odor, and
was sufficiently dry to be used again. Thus eventually lie not only
disinfected his sewage, but produced a manure containing one-third

its weight of dry excrement. The next point was the mere mechan-

ical construction of a closet, worked by a handle, with contrivances

to secure the application of a proper proportion of dry earth. The
earth may, however, be thrown into the closet in one application

daily, a method adopted in the latrines at Lancaster, which are under

the control of the local authority.
As regards the earth best adapted for the purpose, a well-dried

clayey earth, that is, a heavy soil loaded with clay, holds the first

place ; peaty earth comes next, although for efficiency a long way
behind a clayey earth. The peaty earth used at the Wimbledon

Camp in 1867 was not satisfactory, as it produced a wet and sour

compost. Sand and clay are found to have very little deodorizing

power, and are therefore ill-suited for the earth-closet. The clay
soil must be well dried artificially (for in a damp condition its absorb-

ent power is inferior), and after drying, powdered and sifted.

About 4 Ibs. of dry earth per head per day (i.e., 1$ Ibs. for each

visit, three visits being allowed for each person), is required to ob-

tain a consolidated and unoffensive compost. This quantity was

ultimately used at the Dorset County Gaol, the 3 Ibs. per head of

earth used in the first instance being found insufficient. A village

of 1,000 persons would need, therefore, about 2 tons of dry earth

per day. The dry earth system was used at the Dorset County
School, at the villages of Halton and Aston Clinton near Windover,
in Lancaster, and at the Wimbledon Camp. In this latter case Dr.

Buchanan closely investigated the working of the process.
After the removal of the earth it may be dried and returned to the

closet until its manurial value justifies its sale.

As regards composition and value of the product, much will

depend on the demand, and on the method adopted in working (i.e.,

how many times the material had been used). At Lancaster the

compost fetched 7s. Sd. to 10s. per cubic yard. At Dorset County
Gaol it reached l per ton, and at the Dorset County School 2 to

3 per ton. Perhaps 10s. per head of the population annually might
be taken as an approximate value.

The dry-earth system has certain definite advantages over the

water-closet. The first cost is less. It reduces the quantity of water

required by each household. The closet is less liable to go wrong,
to suffer injury from frost, or to be damaged by improper substances

being thrown into it. No doubt an intelligent person can manage it,

but if it be used in villages it should be managed by the local author-

ity, easy access to the closets by the scavengers being, in such case,

indispensable. Of course, a dry-earth system does not supersede the

necessity for some independent means of removing slops, rain, and
subsoil water.

A still further advantage claimed for the earth-closet is the manu-
rial value of the compost, and the ease with which it may be stored

until required.
No doubt the earth-closet has its objections. Of these, a certain

filthiness (real or imaginary), and the difficulties of supplying the

necessary quantity of dry earth and of removing the compost, are

those chiefly urged. No doubt the collection of material that may
be more or less foul as the closet has or has not been attended to by
the scavengers, and the after distribution of the compost, compare,
at first thought, unfavorably with the cleanliness of water, and the

ease with which it serves to convey the filth from the closet to the

field. But this assumes (1st) no misadventure of the water-carried

sewage between closet and field
; (2d) a farm and a crop ready at

all times and seasons wet or dry, summer and winter to receive

and to appropriate it
;
and (3d) no escape of noxious effluvia and

miasms, no spread of disease, and no pollution of water courses.

How far such assumptions are realized I shall consider presently.
Earth-closets have been largely used, and their use is rapidly ex-

tending in India, where the drying of the earth is a comparatively

easy process. The authorities in India, in 1867, reported to the

Secretary of State that Moule's system, which was then generally

employed in the barracks, gaols, hospitals, and public institutions of

the three presidencies, had been found to be a great public benefit.

I can, myself, bear testimony to the excellent results of the dry earth
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system where the closets are properly attended to proper earth

used and the materials properly dried.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost."]

NOTE : After our text pages had gone to press last week we
found that Plate XXX of the series of the Rotch Travelling Scholars,
issued only with the Imperial edition, promised to be so unsatisfac-

tory that we decided to withhold its publication until a better impres-
sion could be secured.

EARTHQUAKE EFFECTS AT CHARLESTON, S. C.

[Gelatine print issued only with the Imperial and Gelatine editions.]

BY the kindness of Messrs. Walker, Evans & Cogswell, of Charles-

ton, S. C., we are allowed to reproduce these views from the interesting

collection of similar views published by them.

THE NEW EDDYSTONE LIGHT-HOUSE.

FOR description see our issue for October 9 last.

THE ARCH OF CONSTANTINE, AFTER AN ETCHING BY PIRANESI.

IT will be interesting to compare this plate with the photo-caustic

print of the same arch published in our issue for July 10 last.

HOUSE FOR HARVEY PEAL, ESQ., CORNER OF FORTY-SEVKNTH

STREET AND CHESTNUT AVENUE, PHILADELPHIA, PA. MR. R.

G. KENNEDY, ARCHITECT, PHILADELPHIA, PA.

A COUNTRY HOUSE. MR. JOHN CALVIN STEVENS, ARCHITECT,

PORTLAND, ME.

M\

EXTRACTS FROM PRIVATE LETTERS RELATING TO
THE CHARLESTON EARTHQUAKE.

CHARLESTON, September 2, 1886.

Y dearest L.

You will

see by all the pa-

pers the terrible

earthquake which
has visited the

whole South, and
I have sent yester-

day's Charleston

papers to H. with

im perfect accounts
of its ravages in

this city. Painful

as they are, the pa-

per tells but a por-
tion of the calam-

ity, and none was
issued to-day, on
account of the ru-

inous condition of

the building,which
makes them fear

to use the heavy
printing-press.
Many lives have
been lost, and peo-

ple are in an anx-
ious and unsettled

state ;
but you will

rather hear of our-

selves, so I begin
from the begin-

ning of our own

experiences. The
afternoon was ex-

tremely sultry. Neither on Mr. Y's piazza nor on the Battery, where

we went to find a car, was there a breath of air. We sat down on

the Battery to admire the sunset
;
the clouds looked heavy and sul-

phurous. B. said they seemed to have a storm in them. The whole

evening was sultry. B. and W. sat down to their lessons, and I,

bein<* tired, bade them good-night and went up stairs. I walked

to the north end of the piazza and looked down the street
; then,

turning to go into my room I heard a heavy rolling sound, and im-

mediately after felt the violent rocking of the earth, and caught
hold of the little door to support myself. It moved backwards and

forwards in my hands
;
then the room filled with white dust, and I

looked to see if the plastering had fallen. Just at that moment J.,

who had been in bed, rushed into the room and seized hold of me,

and I heard E. scream,
" Oh, save my child ;

"
then she and D., with

K. in his arms, seemed to stop right at my door. They were all in

their night-clothes and completely bewildered with fright, yet wa.it-

Soldier5~~7
v\onumenl

Tore si -Hilli

ing for me to go first. I heard myself say,
" take the child down,"

and J. ordered them to go down, and they rushed into the yard and
we followed. W. said he thought it was a tornado, but he got B.
out into the yard, then ran back and caught K. out of D.'s arms

; but
where was uncle J. V I went back to call him and found him making
a leisurely toilet after a bath, and apparently the coolest of any of us.

W. and B. went up into the second story and gathered shawls, shoes,
etc., for those in need of them. We stood, and afterwards sat in the

yard until there seemed a respite from the shocks the servants with
us then we went into the piazza and sat during the night there or
in the dining-room. K. slept a little on the sofa, though the least

sound awoke her, and I think was more excited than frightened,
though some heard her praying softly in the yard, "please, dear

Lord, don't let the dreadful thing come again." Dreadful it really
was; I cannot describe the sensation, and could only express it as,

Oh, how awful ! applied only to the dreadful rocking motion. After
a while we went out in front to see the condition of things ; several
of our neighbors came to us, for the rush had been to the wide streets,
and groups of negroes were gathered, some praving or singing very
earnestly, but with a subdued excitement very unlike their usual noisy
zeal. The whole of Aikin's Row rushed to the park and spent the

night there in the open air; some improvised tents by throwing bed-

spreads or pieces of carpet over a support, as shelter for the child-

ren
; none ventured to go back into their houses

;
all the chimneys

and many walls were shattered, especially the out-buildings ;
some of the

houses were quite unsafe. As we were kept in constant excitement

by the recurring shocks we spent a great part of the next day on the

parks, and arranged to spend the night there
;
Mr. M. had got a long

canvas and offered us a portion of its shelter
;
we sent out two

lounges, etc. Ellen and Dick 1 were dreadfully alarmed, and would

hardly enter the house for more than a few minutes at a time, though
thus far our injuries are light compared with many, and we were

mercifully preserved from fire, for, although our entry lamp fell over
and shade and lamp were broken, while we were out of doors, it must
have gone out in the fall. Many houses caught fire from this cause,
and there were several large fires in the city to add to the misery of

the night ; fortunately, it was deathly still, which saved the fires from

spreading. Our chimneys are all down and our plastering very much
cracked, but they think the walls are secure, which is a great com-
fort. We spent two nights camping, but hope to stay at home to-

night unless there is further alarm. Dr. Wilson, of St. Luke's

church, and Mr.s. Wilson, were like good spirits in our camp, so kind
and sympathizing to every one. The doctor held a little service

every night ;
on the first he made a short address on the dreadful

peril which had brought us all together, said a few of the church

prayers and the creed, and then Mr. Burgess made a solemn prayer.

Through all of this my heart was with our darling K., so sepa-
rated from us, and with her sick husband, and hearing the dreadful
rumors from Summerville where her home and children are yester-

day morning B. and T. determined to go to her. We took the East

Bay cars and passed down through great destruction on each side to

Tradd Street, when we got out and walked through the narrow
streets filled with brick and mortar, houses apparently ready to fall

on either side, so that we were glad to reach the wide space of

Meeting Street, though that section is a mass of ruin, the Guard
House down, and St. Michael's torn and riven in all directions. The
Scotch church looks as if crumbling in every part, and the destruc-

tion is heart-sickening to look at. ... H. came to us this morning
with the dreadful accounts from Summerville, where the earthquake
was at its height, and scarcely a house has escaped partial or entire

destruction. Mrs. P.'s house is a wreck, and our dear H. is without
a home.

J.'s is more severely wrecked than any the great, strong chim-

neys coming down with a crash
; you see how none can help the

others except by sympathy. All the Summerville people are camp-
ing ;

the shocks still continue there, though lessened in force. They
think Summerville is the centre of the earthquake. The M.'s house
is down, and poor C., in her sickness, is sitting in the street. They
all camp out, but it is so still to-day I hope they will make some
better arrangement. J. G.'s house is so safe that J. is acting the

Good Samaritan, and has mattresses spread for the many who come
to her begging leave to rest there for a little while, some bringing
their children. Some of our friends have sought shelter in boats.

. . . The upheaval in Summerville was very great. Three springs
of clear, sweet water burst up in J.'s yard, though their well filled to

the top with horribly-smelling black mud. In our yard in Charleston

little holes opened, throwing up water with yellow sand.

In the street was quite an opening from which water and sand
were thrown out and flowed some distance. This occurred in many
places. A man told me it was hot water, but it was not so when I

put my hand in it by daylight.
But you will be weary of these details. From your loving

MOTHER.

SUMMERVILLE, September 3, 1886.

My dear C. I feel that I must write to you and let you know
how we got off in our fearful visitation of the 31st of August, when
we all expected in a few seconds to be launched into eternity. I am
thankful to say we all escaped and succeeded in getting out almost in a

i Negro servants.
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miraculous manner with the eleven little ones. It is useless for me to

tell you that our home is a perfect ruin, and N.'s in so dangerous con-

dition from the cracked chimneys that she, with her little ones, is in

our yard. I had been sitting the evening with her, and had just en-

tered our yard when the earthquake struck us. I got no further than
the front door, and could only cling to it for support, L. rushing to

me and throwing her arms around me, expecting to be killed any sec-

ond (which seemed longer than minutes) by the falling timbers from
the piazza.
When morning came we found every chimney down, all the brick

pillars down or cracked throughout, and all that was keeping up the

house was a few blocks which S. had put up last summer to support
a weak sill, and

" The everlasting arms," which are always around
us. As soon as S. could get help he propped up the house with tem-

porary blocks to try to save it from further ruin.

When God sends to man a visitation like this, he puts it into the

hearts of his people to send relief, and I know your city will not be

behind in sending help to Charleston. What I want you, dear friend,
to do is, to let them know of our utter ruin, that we, too, may get some

help, for without it I do not know what is to become of us, individ-

ually. I am so affected that I do not know how 1 have worded this

letter. As I write I can hear from the earth the same sound as

during the bombardment of Charleston. . . .

SUMMERVIT.LE, September 28, 1886.

Thank you, dear A., for your sweet letter, so full of sympathy.
Our community is, as a general thing, calming down, but yesterday
afternoon, at five o'clock, we had a sharp shock, which unnerved us

all for a little while. When a shock passes off 1 feel so thankful that

it is over without further damage. S. tells me that in the country,
on the Ashley River, about fifteen miles from here, the ground is

ploughed with furrows, and in one place his horse's feet sunk so deep
in the bed of sand thrown up from the fissure that he would not ven-
ture nearer than about four feet, so could not see from there the

depth of the opening, and that extended about half a mile in ridges

up and down. The people are gathering up the sand, gravel and
other things which have come up. Some pieces shown me resembl
old pottery, hut I did not see anything of that kind from the open-
ings in Summerville. I wish you could see them

; they are curiosi-

ties. The pieces I saw were got at Lincolnville, just below our rail-

road depot. . . . We are still sleeping in our out-houses. I think I

wrote you that S. and M., with their six children, are in the store-

room; L., with her five, in the old kitchen. Mrs. S. has a tent

pitched in our garden, where she sleeps at night with her five chil-

dren. So you see we are quite a little settlement sixteen children
in all. We have a light in the yard and the children have a splen-
did time camping ;

we old folks sit under the large trees and talk

over our experiences. But you must not think us woe-begone under
our trials, for every one bears up with patience and cheerfulness,

hoping it is over, and believing the noises and shakes we still have
"the settling of the earth," or anything else the scientific men tell us.

The old family mansion at Goose Creek (built in 1090) is destroyed,
and S. went down on Saturday and had as much of the furniture as

could be got out removed
;

it leaves them without a home.
You will be glad to learn that it is hoped the steeples of St. Mich-

ael and St. Philip may be saved. They thought the latter must be
taken down immediately it was so unsafe, but some smart engineer
from the Custom House showed the people how to cut out the injured
part and put in supports, and they found strong arms and willing
hearts to do it.

PARIS CHURCHES. II.

THE SAINTE-CHAPELLE.

OUIS IX, King of France, died on
the 25th August, 1270, twenty-two
years after the consecration of the

Sainte-Chapelle, a building as per-
fect amongst churches as the King
was perfect amongst men. His love
of his mother was intense, and re-

flected well upon her for the careful

way in which she had brought him
up. A touching anecdote is recorded
of Queen Blanche, which would
make an excellent subject for an his-

torical picture. It is related that
one day at the court the Queen no-
ticed a beautiful youth with long,

fair hair, and asking who he was, she was answered,
" Prince Herman,

the son of the sainted Elizabeth of Hungary." On hearing this, Queen
Blanche rose from her seat, gazed at the youth, and said to him,

" Fair

youth, thou hadst a blessed mother ; where did she kiss thee ?
" The

youth blushing, replied by placing his finger on his forehead between
his eyes. Whereupon the Queen reverently pressed her lips to that

spot, and looking up to Heaven, breathed an invocation,
" Sancla Eliz-

abeth, Patrona nostra dulcissima, ora pro nobis."

It must be remembered that in the Middle Ages humility was a
virtue which was highly cultivated. When we read of St. Louis car-

rying the holy relics from Sens to Paris, barefooted, we must look

upon it as a practical demonstration of real feeling. In these days
we are apt so much to pray in our closets, and to do our alms away
from the sight of men, that it is sometimes doubtful whether we pray
or give alms at all. In St. Louis's time this was not so, and even
Voltaire sums up his character by saying, "II n'est guere donned
I'homme de pousser la vertu plus loin !

"
Gibbon, too, allows that he

united the virtues of a king, a hero, and a man. There is no evi-
dence whatever, to prove that he was simply a fanatic, or in any de-

gree a hypocrite. He was of a highly religious temperament, and an
enthusiast

;
and he remodelled his conduct upon his ideal of what

the life of a Christian prince should be, practising in all simplicity
what he preached; a very rare virtue in these latter times.

Before the reconstruction of the eastern part of the Palais de Jus-
tice under Louis XVI, an elegant little edifice was attached to the

chapel, which served as its sacristies. In the upper one were strong
closets, containing the treasures which had accumulated since the
davs of St. Louis.

The first stone of the church was laid by St. Louis in 1245, and
three years later, on the Sunday after Easter, Quasimodo, 25th

April, 1248, it was consecrated by the Pope's legate Eudes de Chat-
eauroux, Bishop of Tusculum, under titles of the Chapel of the Holy
Cross and the Holy Crown. On the same day, Philippe Berruyer, Arch-

bishop of Bourges, celebrated the same ceremony in the lower church
putting it under the patronage of the Blessed Virgin. It seems strange
that Joinville should not speak of this event, and yet it must have been
an imposing sight; but he does not once mention the Sainte-Chapelle
in his life of St. Louis. Perhaps this may be accounted for by what
he thus relates. "At Easter-tide, in the year of grace 1248, I sum-
moned my vassals and retainers to Joinville, and on the Easter-eve
. . . was born John, my son, Sire d'Ancarville. . . . We had
feasting and dancing all that week, in the course of which my
brother, the Sire de Vaucouleurs and other rich persons who were
there gave banquets one after the other on Monday, Tuesday
Wednesday and Thursday ;

"
and then he goes on to say, that he

went to Metz on business before he started for the Holy Land
therefore we may suppose that private affairs kept him away from
Paris, and that not being present himself, he did not consider it nec-

essary to give an account of a ceremony that he did not witness.
Two charters dated Paris, 1245, and Aigues-Mortes, 1248, respec-

tively, give the terms of the endowment by the King. The number
of ecclesiastics who first formed the college was fixed at twenty-one
five principal priests or maitres chapelains, each having an assistant

chaplain, priest and a deacon, and three beadles who had as many
clerks under them. The number was modified from time to time
during five centuries, and latterly it consisted of a treasurer, twelve
canons and nineteen chaplains. The office of treasurer was gener-
ally filled by some important personage, and he had the privilege of

wearing the mitre, and other insignia of the episcopate, and of giv-

ing the Benediction upon great festivals
;
but he was not allowed to

bear the crozier.

Pierre de Montereau lived eighteen years after the completion of
his chef-d'oeuvre, and doubtless assisted at some of the splendid cer-
emonies held in it. He died March 17, 1266, and was buried in the

chapel of the Virgin belonging to the religious of St. Germain-des-
Pres, where a splendid monument was erected to his memory. Some
of the finest buildings belonging to the convent were his work; and
up to the last century a stone was to be seen over his burial-place
upon which he was represented with a rule and compass in his hands.
His epitaph gives him the titles of fleur pleine de bonnes mceurs and
of docteur des architectes. Another stone recorded the name of his
wife Agnes, and on that he is termed, in old French, mestre Pierre
de Montereul. The chapel has disappeared, and with it all trace of
the tombs

;
but the one at Reims, erected in honor of Hu<*ues Liber-

gier, architect of the celebrated abbey church of St. Nicaise, who
died in 1263, gives us some idea of what those of Pierre de Monte-
reau and his wife must have been.

The most important event of the thirteenth century connected
with the Sainte-Chapelle was the translation of St. Louis's bones from
St. Denis, where they had been laid twenty-seven years before, on
their arrival from Tunis. They had been placed behind the altar of
the Trinity, near the tomb of Louis VIII, and of Philippe Augusts.
The bull of canonization was promulgated by Pope Boniface VIII
in 1297, and in the following year the body was exhumed and en-
closed in a silver chasse ; but it was not until 1306 that Philippe le
Bel succeeded in placing the remains of his ancestor in the Sainte-

Chapelle. The translation took place in the Mav of that year ac-

companied by all the picturesque pomp of the fourteenth century.
The fifteenth of May, 1843, an interesting discovery was made in
the chapel. Some workmen, in lifting a stone of the pavement of
the apse, found a box containing the remains of a heart, and uproots
verbal, stating that it had previously been discovered on the 21st

January, 1303. Although the spot where it was found indicated that
it had belonged to some distinguished person, yet there was no clue
to its owner no inscription, or name, or date. The box was in
the style of the thirteenth century, but it is seemed doubtful that had
the heart been that of St. Louis, such an important relic would have
been lost sight of, and no record of it have been given by the Bene-
dictines at St. Denis in their inventory of treasures. The matter
was referred to the Acaddmie des Inscriptions et Belles Lettres, and
:ully discussed, but no decision could be arrived at, and consequently
the box was replaced where it was found.
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While the Kings resided in the Cite
1

the most brilliant ceremonies

succeeded one another in the Sainte-Chapelle ;
it was, in fact, the

chapel belonging to the adjoining palace now the Palais de Jus-

tice. The Queens Marie de Brabant, second wife of Philippe le

Hardi, Marie de Luxembourg, second wife of Charles le Bel, Jeanne

d'Evreus, third wife of the same prince, and Isabelle de Baviere,
wife of Charles VI, were all crowned here. The marriage of the

emperor Henri VII and Marguerite de Brabant, and the betrothal of

Isabeau, eldest daughter of Charles VI, and Richard II of England
were also solemnized here. Here, in 1332, Philippe de Valois held

a great assembly of prelates and barons, to announce his project of

another crusade against the Infidel a project which was never

carried out. On the feast of the Epiphany, 1378, Charles V, the

Emperor Charles IV, and his son Wenceslas, King of the Romans,
offered gold, frankincense and myrrh, after the manner of the three

Holy Kings. Every time that the sovereigns convoked an assemblage
of the clergy, the prelates first asked the blessing of the Holy Spirit,
while prostrated before the relics. In 1483, when Louis XI was dying,
he hoped to prolong his life by surrounding himself with the most
sacred relics of his kingdom so reluctant was this de'vol to die !

The holy Ampulla was brought by the religious of St. Remi from

Reims; the canons of the Sainte-Chapelle took the Cross of Victory
and Moses's Rod out of their treasury, and a grand procession of

clergy and laity was formed on August 1, to carry them from Paris

to Plessis-les-Tours. But alas ! to no end
;
for on the 30th of the

same month the poor creature finished his earthly career of hypo-
crisy.

Boileau gives an amusing account in his poem,
" Le Lutrin," of an

unseemly squabble between the canons. One Sunday, in 1667, one
of tliem, who was a singer, found a huge desk placed in front of his

stall. He protested against it, and the other canons took his part,

ordering it to be removed. But the treasurer took the part of the

beadle who had placed it there, and the discussion waxed fierce.

Thereupon the decision of the president was demanded one Guil-

laume de Lamoignon, and the end of it all was that the singer con-

sented to abide behind the desk an entire morning during mass; and
the treasurer, satisfied by the acknowledgment of his authority, had
it removed before vespers.
An order of the Conseil d'fitat, dated March 11, 1787, sequest-

ered all the gbods of the chapel, suppressed the chaplaincies and

canonries, and ordained that the services should be continued by the

king's ordinary chaplains. Three years later it shared the fate of all

the abbeys, chapters, and religious foundations, and soon after St.

Louis's beautiful chapel was closed. The relics were sent to St.

Denis, in honor, to be brought back later on in dishonor, and the

other objects were dispersed to the national museums. Propriete
Nationals d Vendre was written up on the building, a piece of infor-

mation which has only disappeared in our time. Under the Direc-

toire a club held its meetings there, and later it was converted into a
warehouse for corn and Hour. Towards 1800 a few ecclesiastics

hired it and celebrated mass there, but in 1803 it was further pro-
faned

;
the upper chapel was turned into a depository for the archives,

and the lower one became the depot of the Cour des Comptes. In

vain Louis XVIII and Charles X tried to restore it to its proper
use; and it was only in 1837, in the reign of Louis Philippe, that its

restoration was decided upon. MM. Duban, Lassus, Viollet-le-Duc,
and Boeswilwald were commissioned to undertake the work at a cost

of 2,000,000 francs, a sum nearly equal to the original value of the

treasures (2,800,000 francs), while it exceeded by nearly two mil-

lions the original cost of the building -800,000 francs. The 3d

November, 1849, the work was efficiently advanced for the ceremony
of the institution of the magistracy ;

and each succeeding 3d of

November a mass has been said, accompanied by the original chants
in use in the chapel in former times, and in presence of the judges
and members of the Palais de Justice. This is the only occasion on
which any religious ceremony is held there.

Some strange customs prevailed in former times, connected with

the chapel. On the feast of the Holy Innocents, the acolytes were
in the habit of vesting themselves as canons, and receiving homage
as such a custom of travestying holy offices which prevailed in

many churches in the Middle Ages.
On the Good Fridays of each year the chapel scarcely sufficed to

contain the crowds of sick persons who flocked to it from all parts of

the city. All maladies were supposed to be curable through the vir-

tues of the holy relics, but specially that known formerly as le mat
caduc. At midnight the cross was exposed, and at the same moment
the chapel was filled by the most fearful shrieks. The afflicted

threw themselves about, foamed at the mouth, and fell into convul-

sions, invoking the aid especially of St. John the Baptist and St.

Spire. The people were convinced every year that some wondrous
miracle had been wrought; but the abuses were so great that in 1781

Louis XVI interdicted the nocturnal exposition of the cross. At the

present time the legendary relics of the True Cross and the Holy
Crown are exposed at Notre Dame during Holy Week, and carried

in procession on the evening of Good Friday. It is not known when
the archives were first installed in the treasury of the Sainte-Cha-

pelle ;
but in 1615, when an inventory was drawn up by Pierre

Dupuy and Theodore Godefroy, there were three hundred and fifty

drawers, t'wo hundred and sixty registers, fifty-two bags, forty-two
shelves and fifteen coffers. This inventory consists of eight volumes
of manuscripts in folio. In 1783 the sacristy was sacrificed to the

love of symmetry in the new cour d'honneur, and the archives were

removed to the Chaneellerie du Palais. At the present time some of
them are in the Bibliothfeque, but the greater part are at the Archives
Nationale in the rue Rambuteau.
The state of dilapidation into which the chapel had fallen when

the restoration was commenced was terrible. The tracery of the
windows was destroyed, the glass was broken and filled up with

plaster, ibzjleche and gargoyles had disappeared, and the interior
was filled with shelves and woodwork for the storage of the archives.

It was the same class of destruction that had taken place in the

chapter house of Westminster Abbey, and which makes us wonder
if our ancestors were deficient in all love of the beautiful.
The dimensions of the building are as follows :

Length of exterior 36 metres.
Length of interior 33 "

Width of exterior 17 "

Width of interior 10.70
"

Height of exterior from the ground of the lower chapel to
the point of the gable of the f.^ade 42.50 "

Height of the fleclie to the summit 33.25
"

Height of the vault of the lower chapel under the key-stone 6.50 "

Height of the vault of the upper chapel 20.50 "

M. Viollet-le-Duc in his " Dictionnaire raisonne de I'architecture,'
thus describes the building :

" De la base au faite, I'edifice est entiere-

ment construil en pierre dure de choix, connue sous le nom de liais

cliquart (Portland stone) ; chaque assise est cramponnee par des

agrafes defer coulees en plomb ; les tallies et la pose sont ezecutees avec
une precision rare ; la sculpture en est composite et ciselee avec un soin

particulier, sur aucun point ou ne peut constater ces negligences qui ne
sont que trap souvent le resultat de la precipitation." At page 401 of
the above work is an explanation of the system of courses employed
by Pierre de Montereau

;
a manner of strengthening which was in

use before the masonry thirteenth century but which was im-

proved upon by the architect of the Sainte-Chapelle. It is very
similar to the system now in use.

The only communication between the lower and upper chapels at

the present time is by means of the small turret staircase
;
but for-

merly the upper church was approached by a wide exterior flight of

forty-four steps. It was reconstructed many times, and the last, in

Egyptian style (!) was dated 1811. The demolition of this is no
cause of complaint, but it seems a pity it should not have been re-

placed by one in better taste, as the only approach to the upper
chapel (except the turret stairs) is through the corridors of the Pa-
lais de Justice.

The first thing that strikes the visitor is the enormous size of the

windows, which occupy the entire space between the buttresses, and
rise to the base of the roof. All the weight of the vaulting rests,

therefore, upon the exterior buttresses, but not the slightest flexure
has ever taken place. The church is built truly east and west. The
entrance to both chapels is by two portals. The only modification
the exterior of the building has sustained since St. Louis's time is

the addition of a little oratory attributed to Louis XI, and the re-

building of a part of the fa9ade in the fifteenth century.
The porch of the lower chapel is divided into two bays by a pier,

on which is a statue of the Blessed Virgin, while above in the tym-
panum is a Coronation of the Virgin. This and the entire ornament
of the doorway is the work of M. Geoffrey Dechaume. The original
statue had the reputation of working miracles

;
and it is related that

when, towards 1304, Jean Duns Scot, a celebrated theologian of the

University of Paris, was praying at its feet, it bent its head in ap-
proval of the doctrine of the Immaculate Conception, which that
learned doctor taught, and that since that time it always remained in

the same position. The portal of the upper chapel is of the same
character as the lower one, but richer in its decoration. It is nearly
all new, for the old had not only been mutilated, but completely
chiselled off. The subject in the tympanum is

" The Last Judg-
ment." The voussoir is a mass of sculptures single figures, groups,
and ornament. The figures are forty-four in number, and complete
the central subject : angels conducting the elect to heaven, angels
censing and bearing crowns, martyrs with the instruments of their

passion, and the damned surrounded by the flames of hell. Happily
the sculptor had some old work upon the portals of Notre Dame and
St. Germain 1'Auserrois to study, and the execution is a marvel of

patience and knowledge. Each figure has been fitted into its place
upon the lines of the original, wherever any trace was left.

The plan of the church is a parallelogram, terminating in a polyg-
onal apse. The buttresses reach to the parapet, and terminate in

pinnacles surrounded by gargoyles, ornamented with the most gro-
tesque beasts. The windows of the nave are divided into four lights,
with foliated circles in the heads very similar to those of the chap-
ter-house at Salisbury. The first fleche fell in the reign of Charles

VI; the second was burnt in the great fire of 16 July, 1630; the
third was erected by Louis XIII, in the ogival style of that period,
and remained until the seventeenth century. When it was destroyed,
in 1791, it contained five bells which had been cast in 1738 the

Dauphin, the Due d'Orleans, the Due de Chartres, and the first Pres-
ident of the Chambre des Comptes being their sponsors. The pres-
ent fleche was erected in 1853, and is in the style of the fifteenth

century. It is wood covered with lead, and consists of three octago-
nal stories supporting the spire. On the lower story are colossal

statues of the twelve apostles. The St. Thomas is a portrait of the

sculptor Lassus. The gables of the upper story support angels with

the instruments of the Passion. The crockets of the spire are fleurs-
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de-lys, and the whole is resplendent with gilding. The summit of the

chevet is surmounted by a huge angel holding a processional cross.

There was an idea, never carried out, of making the statue turn

round mechanically upon a pivot during the twenty-four hours, that

it might present the symbol of salvation successively to all quarters
of the city. The statues are all portraits so, too, are the masks
the portraits of the artists and workmen engaged on the work of

restoration. The oratory erected by Louis XI, between the two but-

tresses of the fourth bay on the south side, is easily distinguished
from the thirteenth-century work.

The vaulting of the lower chapel is supported by fourteen col-

umns. At the east end is a cheve.l. The bosses are of wood. The
two columns without capitals were added at the same time as the

apsidal tribune in the upper chapel. The decoration is in imitation

of the original thirteenth-century work. In removing the remains of

some later work in a style utterly at variance with the architecture,

by Martin Fre'minet, painter to Henri IV and Louis XIII, a little of

the original painting was discovered. This is a fragment of an

Annunciation. In 1691 the tracery of the windows and the stained-

glass were destroyed and replaced by white, to give extra light.

The pavement is a mass of inscriptions, almost the only ones which

exist at present at Paris
;
but the whole floor is laid with matting?,

so that it is impossible to study them. Formerly there were seven

altars and a font in the lower chapel, and Boileau, whose father had
a house in the court of the palace, was baplized there in 1636.

The upper chapel is one of those buildings which one never tires

of admiring. When we wind our way up the turret stairs, and
enter it from semi-darkness, it strikes us as the most exquisite blaze

of color imaginable. Add to the beauty of the chapel all the asso-

ciations which crowd upon one's memory St. Louis's beautiful

faith and noble life, his enthusiasm for God's work and man's wel-

fare, all the ceremonies and processions, the lights, the flowers and
the incense and one's imagination forms a picture that no hand
could adequately paint. The chapel is composed of four bays for

the nave, and seven smaller for the apse. The vault is groined and
is supported by clustered columns; the capitals are ornamented with

foliage. The windows occupy the entire space between the support-

ing columns, and are filled with most beautiful stained-glass, while

below them is an arcade supported by a stone seat. The capitals of

the columns are most exquisitely carved in imitation of the flora of

France; the quatrefoils between the arches being filled with a kind

of decoration which is as rare as it is effective. The designs were
drawn upon the stone, and the backgrounds filled in with incrusta-

tions of blue glass and gold. The subjects are taken from the lives

of the martyrs. Most of them have been restored
;
but very wisely,

two or three have been left in the state in which they were discov-

ered. Between the arches of the arcade are angels with out-

stretched arms, who seem to be crowning the martyrs in the quatre-
foils. At the third bay of the nave on each side are recesses which
formed reserved places for some privileged persons during mass;
and it is thought that they were probably occupied by the king and

queen the former on the gospel, the latter on the epistle side. On
the south wall is a slanting recess, which formerly must have served

as a chapel, as there was an altar at the end of it, having a painted
reredos representing the interior of the great chasse with all its con-

tents ranged in proper order, and St. Louis praying before it. It is

supposed that Louis XI may have used this niche as a place where
he could pray, and see the altar and relics, without being seen himself.

It was always the custom, at the consecration of a church, to place
a cross wherever the sign of the cross had been made by the bishop.
The architect of the Sainte-Chapelle conceived the happy idea of

placing the twelve Apostles as pillars of the church, supporting these

crosses, which are in the form of monstrances. The pedestals on
which the figures stand are affixed to the pillars. The statues, like

the entire church, are painted and gilt, and those of the thirteenth-

century are marvellous examples of the sculpture of that period.
After the closing of the chapel, these statues were sent to the Musee
des Monuments Francais

;
but when the Museum was suppressed,

they were dispersed or broken up. St. Peter was discovered in frag-
ments in St. Denis; another was given to the church at Creteil,

where it passed as St. Louis
;
four were given to the missionaries, for

their Calvary at Mt. Valerien. These were in perfect preservation
and the color had not disappeared. They remained at the entrance
of one of the chapels of the Way of the Cross until 1830, when some
senseless vandals threw them down and broke them. All the frag-
ments that remained are now in the garden of the Hotel Cluny, a
" museum of fragments." The rest were replaced in the chapel, and
are the fourth and fifth on each side facing the altar. The others

are new.
The pavement is modern incised stone, with crustations of color,

and representing geometrical patterns, animals and flowers. In the

apse are subjects, the four rivers of Paradise and the seven sacra-

ments in the form of rivers. The altar is an exact copy of the origi-
nal one. Above it is the tribune and canopy where the relics were

exposed, with a spiral staircase leading up to it; the northern one is

ancient, and was found by Alexander Lemoine in the Musee des

Petits-Augustins, where for half a century it had been attached to

the facade of the chateau de Gaillon, a sixteenth-century work now
in the court of the Kcole des Beaux-Arts. But we are not allowed

to think of St. Louis mounting these steps, for they must be placed
amongst the additions at the end of the thirteenth century. On one

side of the apse is a very beautiful piscina. Part of the baldacchino
is the original, and the rest has been- restored from old drawings.
Formerly several statues occupied places in the chapel : one a

terra-cotta Notre Dame dePitie', by Germain Pilon, which is now in
the chapel of the military school of St. Cyr. A sixteenth-century
jube, with altars attached to it, marked the nave from the chancel.
The retables of these altars (now in the Louvre) were in enamel,
signed and dated Leonard Limousin, 1533, and contain portraits of

Fran9ois I and his second wife, Ele'onore d'Autriche, sister of Charles
V, and of Henri II and Catherine de Medicis, all kneeling. The
choir was filled with carved stalls of the time of Henri II. At the
four corners of the altar pavement, Henri III elevated bronze angels
upon black marble pillars. On the retro-altar was a silver-gilt model
of the chapel, three or four feet high, executed in 1631 by Pijard,
orfe'vre, which contained some of the relics. It was considered a

very fine work of art and cost 13,000 livres. There is an excellent

drawing of the original altar in Viollet-le-Duc's dictionary. Canon
Moraud tells us, in his history of the chapel, that the'ciborium,
which is usually placed in the tabernacle, was here suspended in a
cross over the altar probably on the retro-altar, as in the engrav-
ing of the high altar in the canon's b> ok there is no representation
of it. All the furniture of the church has disappeared.

St. Louis ordained, in his foundation charters, that the offerings
received by the priests at the altar should be devoted to the repara-
tion of the glass, and that if it should not be sufficient, the neces-

sary funds should be taken from the Tresor Royal deposited at the

Temple. The restoration of the windows is now com; lete, and was
the work of MM. Steinheil and Lusson. These artists have done
their work so well, and matched the colors so perfectly, that it is dif-

ficult to distinguish the new from the old. The rose-window is of

the fifteenth century, the others thirteenth century. The subjects
are from the Old and New Testament, and from the life of St. Louis.

Some of these latter are original. As it is probable that the artists

assisted at these ceremonies, it is also possible that the pictures may
be true portraits of the personages represented. The subjects of the

rose-window are all taken from the Apocalypse. S. BEALE.

BUFFALO SOCIETY OF ARCHITECTS.

'TTT an adjourned meeting of this society, held October 19, the fol-

r"\ lowing officers were elected for the present year : President, Cy-'
rus K. Poeter

;
First Vice-President . Geo. J. Melzq;er ;

Second

Vice-President, L. Bethune; Secretary, W. W. Carlin
; Treasurer, R.

A. Bethune. Paper for next mdeting (November 2) on " When and

by Whom was the Arch Invented," by Mr. J. R. Poeter. Question
for discussion,

" Birch." W. W. CAULIN, Secretary.

PALLADIO'S FIVE ORDERS.

CHARLESTON, S. C., October 20, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Please inform me in your next issue, or by mail,
what price would buy the following work : "A Short Treatise of
the Fine Orders," and other matters, by A. Palladio. London, 1721.

Published by John Darby. Plates by John Vantack. Four volumes
in two books. I can get the first volume (only one volume) and want
some idea of the value of same. An early answer will greatly oblige,

Yours respectfully, E. B. IIUTLEDGE.

[B. T. BATSFORD'S catalogue quotes the price at 18 shillings and 6 pence.
EDS. AMERICAN ARCHITECT.!

MATERIAL FOR ROUGH-CASTING.
NEW YOKK, October 22, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Will you please inform me through your paper what
material is be t suited for rough casting with half timber work, the

rough cast to be done on brick work
;
also whether it can be colored

in the mass, or painted after being applied.
I am yours truly, E. HADDEN.

[CEMENT, either Rosendale or Portland, is the only material that can be

depended upon with any certainty to stay on brickwork. Sawdust mixed
with the cemeut is said to make it hold more firmly. The cement oau be
colored in the mass with any mineral color not affec'ted by the cement. la
onr experience, however, the color in the mass seems to encourage :i slight
efflorescence which injures its effect, and it is necessary to be prepared for
a little disappointment. Painting on the surface is easier and neater than
the other method, but less durable. Eos. AMERICAN ARCHITECT.]
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IGNITION BY HEATED STKAM-PIPUS. With each recurring fall and
winter the question of the possibility of fires from steam-pipes becomes
one of importance. As the most insidious diseases are usually most to

be feared, so the most occult causes of fire are among those which
should be most carefully looked after. The apparent paradox of steam

the vapor of water heating iron to such an extent that it will pro-
duce ignition in a contiguous combustible substance, is, of course, hard,

man thinks that tl(fe most successful attempt at a reconciliation of the

apparent inconsistency of scientific fact with practical experience yet
made public is contained in a recent article in Glaser's Annalen. The
writer, it believes, has arrived at a correct solution of the difficulty. It is

very well known that wood, after remaining for some time in contact with

steam, hot-air, or hot-water pipes, becomes carbonized on the surface,

and to a short distance below. The charcoal, of course, readily oxi-

dizes. When steam is not in the pipes the charcoal will absorb moist-

ure. When again heated the moisture is driven out, leaving a vacuum,
into which the fresh-air current, circulating around the pipes, readily

penetrates. It imparts oxygen to the charcoal, causes a more rapid rise

in the temperature, till finally the point of ignition is reached. The

rusting of the pipes, if it occurs, might also conduce to the same

result, the rust being reduced by the heat of the steam to a condition

in which it will absorb oxygen to the point of red heat. The Investi-

gator.

THE ORIGIN OF CYCLONES. In a recent paper on the " Conservation

of Energy in the Atmosphere," Dr. Werner Siemens gives the follow-

ing theory of the origin of cyclones : The comparative vacuum formed
at the centre of a cyclone can produce suction only in the direction of

the axis of the cyclone, thus either raising the water upon the surface

over which it rotates, or drawing down air from the higher regions of

the atmosphere. The existence of sucli a descending current of air

within a tornado is confirmed by the clear sky and quiet air often ob-

served at its centre. We must imagine, says Dr. Siemens, a local

cyclone as produced by an impulse of superheated air, due to some
local cause or other, given at the boundaries of an uppnr and lowor

tract of disturbance of the neutral equilibrium of an atmosphere at

rest, which reaches the boundary of the upper cooled strata of air,

which have a tendency to descend. We must thus have an outer

descending current formed round the ascending one, by means of which
as mucli air descends as has been carried up by the ascending current.

If the disturbance of equilibrium embraces extended upper and lower

strata of air, the descending masses will produce an increase of pres-
sure in the neighborhood of the cyclone, gradually extending to the sur-

face of the earth, and on the other hand into the highest regions of the air,

and transfer its vis viva continually into new superheated masses of air

which ascend in the cyclone, whilst a part of the descending external

cyclone circulating in the same diretion, ascends a.gain with the inner,
and transfers to it a part of the vis viva gained in the higher regions of

the air. The course of the centre of the cyclone is then determined by
the direction of the mean velocity of all the air masses forming the

cyclone, and its duration is that of the disturbance of the neutral

equilibrium of the atmosphere which called it forth and maintains it.

The local ascending current, by carrying dust and particles with it,

may also produce rain by condensing the aqueous vapor of the higher
strata. Engineering.

PUDDLING CLAY. It is stated in the Aberdeen Free Press that Mr.
Thomas Fraser, of King Street, Aberdeen, has discovered a new method
of preparing clay for preventing leakage in reservoirs, water-tanks, etc.,

and has taken the necessary steps to have his invention patented. Hith-

erto it has been the general practice, when clay has been used in con-

nection with the construction of water-works, and for other similar pur-

poses, to apply it in a thoroughly wet and plastic condition. From a

series of scientifically-conducted experiments, Mr. Fraser has come to the

conclusion that far better results can be obtained by drying the clay,
and reducing it to a fine powder, before applying it to the bed of a res-

ervoir or to anything which it is desired to render water-tight. A long
connection with the brick and tile business led him to study closely the

properties of clay, especially when used as a preparation out of which

a variety of articles had to be manufactered. He learned from obser-

vation that in a wet state clay had reached its extreme point of expan-

sion, and that water would then filter through it. Having ascertained

this fact, he concluded that if clay were used for puddling in a dry, com-

pressed state it would absorb a certain percentage of water, expansion

naturally following, and rendering the layer water-tight. The greater
the pressure of water the more satisfactory the results are said to be.

Mr. Fraser began his experiments by selecting his clay from a special

bed, out of which he cut a square. The specimen was carefully meas-

ured and weighed. After it was thoroughly dried, its dimensions and

weight were again taken, when it was found that the clay had lost 25

per cent in weight, while the shrinkage was 10 per cent. Clay in this

dry state is extremely hard and compact, and if put into water and not

allowed to expand, it would require a long time before water would pen-
etrate to the centre of a 3 inch tube. Another specimen of clay, from
the same bed as the former one, was dried and reduced to a fine powder.
In this loose condition it absorbed about 75 per cent of the water, which
filtered through it. When the clay was prevented from expanding, it

was found to absorb 50 per cent of water, which filtered a little. Pow-
dered clay to the depth of 6 .inches was pressed into a tube 8 feet long

by 3 inches in diameter, and having 2 inches of perforated zinc at the

bottom. The tube was then filled with water, with the result that the

clay absorbed 35 per cent, but there were no traces of filtration. Mr.
Fraser is confident that the method he has hit upon, besides being more

efficient, is also more economical in every way than the manner of using
puddled clay now in vogue. He is sanguine that it could be benefic-

ially applied in covering arches, in preparing a perfect bed for street

causewaying, or, in fact, for the prevention of leakage in any descrip-
tion of work that has to be made waterproof from internal or external
pressure.

THE conclusions arrived at by writers of financial business articles in

many of our daily papers throughout the country, are that industrial and
commercial activity, which set in early in September, will, in all probabil-
ity, continue throughout the winter. The opinions of the authorities in

building interests are to the effect that the winter building perhaps will be
more extended than it was last winter. The views of leading railway
authorities are that more railway mileage will be built during the next six
months than was built during the last season. The views expressed under
serial statistics are that we will shortly have an improving trade in spite of
the fact that the surplus serial supplies are larger than last year. Their
opinion is that with this larger stock prices would improve. They give as a
reason that the demand and consumptive requirements are greater this

year, and nothing greater than the increased supply to testify their opinion
of higher prices. Our leading machinists throughout the New England
and Middle States have recently expressed the opinion that the demand in

machinery during the next six or twelve months will so far exceed the
demand of the past like periods as to allow a very satisfactorv increase iu
the margins on the work. They say, though it looks as if it were mere
guess-work, that there will be no labor troubles this winter, and that the
improving demand will allow for wider margins. In a few specific cases
contracts have been placed for railway, mining and agricultural machinery,
and for machinery 1'or textile and rolling mills, which certainly warrant
the conclusions above referred to, that prices will be better. As far as
organized labor is concerned, the opinions entertained by leading employ-
ers, manufacturers, and managers of our large industrial and railroad

enterprises are probably correct that there will be a vast amount of prepar-
atory work done in general. The high bidding in machinery building and
in railroad work is a fact which is apparent to all those who have given a
moderate degree of attention to these matters. The reason for this active
activity in preparation is that there is a widespread feeling that prices for

material, and prices in many lines of merchandise will probablv advance
early in the spring. Orders have been given very largely during the past
two or three weeks upon this supposition. Contracts have been made for
raw material in its various stages to be delivered along through the winter
and .spring as wanted. Half raw contracts have been placed by iron and
steel makers. The largest wool contracts placed for years have been
placed upon the cloth manufacturers. In building circles large contracts
have been placed for lumber and even for brick. This unusual procedure
is based upon two things, first, the fear of advance in prices, and a certain

knowledge that the material wanted by this activity, would at other times
produce a speculative advance, and is just now producing a very opposite
result. The manufacturers, builders, and others are ordering material at
current rates in order that they will not be obliged to pay higher prices
later on.
Two or three of the highest railroad authorities in the State, no later

than tills week, say that their instructions to their agents have been to liber-

ally provide for the full requirements; lumber stocks, iron and steel sup-
plies, and rolling-stock requirements, including cars and locomotives.
Some of our best-posted builders in New York, Philadelphia and Chicago,
well recognizing the strong undercurrents in trade and industries, have de-
clined to assume the risks involved in making contracts, three or fonr
months sooner than necessary. As before stilted, however, there are a few
exceptions. These observations cover a general trade and industrial situa-
tion. To go into details: the European iron-markets are improving. The
iron-markets throughout the United States are stronger this week than they
have been for three years. Most of the locomotive works are better sold

up than they have been for the same periods iu past years. Four works
are running nine hours per day. As far as our advices go, every properly-
equipped car-works in the United States has all the business in hand that
can be safely handled. In the coal interest one advance in anthracite has
already been made; another will shortly go into effect. The anthracite
productions for November are estimated at $3,500,000. jn railroad circles
we have the past two weeks between seven hundred and eight hundred
miles of new road projected concerning the construction of which there is

no doubt whatever. They are short lines of road ranging from twenty to

sixty miles, several of these lines are in New York, Pennsylvania and Ohio,
and there are indications, if statements can be relied upon, that syndicates
are about being permitted by which New York and Boston will be benefited
in the development of the trans-Atlantic traffic, which will bind the far
West and the Dominion in more intermediate commercial relations with
those two States. Great railroad improvements are projected by the lead-

ing trunk lines in the near West, by which distances will be shortened, and
new regions opened up. All these facts go to substantiate the predictions
made by railroad managers, that the coming year will be the most active

year in railroad construction ever known. The projected constructions are

perfectly legitimate and traffic is waiting for it, instead of as formerly
building roads, which must wait for the development of traffic. These
facts are referred to in order to analyze the opinions of some of our best

building authorities, both in the East and the West, and also to understand
the logic of some projectors, which has been customary in the formation of

syndicates for large manufacturing propositions, particularly in the West.
A great deal of Boston and New York capital has united for the purpose of
our industrial propositions on a large scale. In the wake of projected rail-

road construction the lumber trade has been very active during the past
week or two. The window-glass manufacturers are endeavoring to form
some sort of a national organization for the double object of maintaining
prices and securing better control of labor. The hardware interests are
still suffering from bids growing from analogies, but in spite of this, more
capital has been invested in hardware manufacturing the past year than
in former years. Real estate is improving in ,1 few of the larger cities.

Building activity is quite active in New York, Philadelphia and Chicago.
It is impossible to obtain satisfactory information from many of the smaller

cities, but as far as the scattered replies indicate, there will be a greater
activity in house and shop building. At present, building labor is in very
urgent demand. Labor of all kinds is employed. A serious lockout is

threatened in Philadelphia on November 3. Leaders of labor organizations
are more active in their efforts to arbitrate and consolidate than are em-
ployers in many cases.
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TITHE next Convention of the American Institute of Archi-

JL te.cts, which will be the twentieth since the foundation of

the Institute, is to be held in New York city on the first,

second and third days of December next. Messrs. E. T. Lit-

tell, A. J. Bloor and O. P. Ilath'eld have been appointed a

Committee of Arrangements, and a detailed programme of the

meetings is in course of preparations. Meanwhile the Com-
mittee earnestly requests those who will be able to be present
at the meetings to notify the Secretary, Mr. Geo. C. Mason,

Newport, R. I., as soon as possible, so that provision may be

made for their comfort, and it desires also to secure the coop-
eration of the profession in proposing subjects for discussion,
and in preparing papers of professional interest, together witli

drawings, sketches and models for exhibition at the meetings.
New York, being, so to speak, the central point of the United

States, has always been a popular place for Conventions of the

Institute, and it is to be expected that there will be a full at-

tendance, and as matters affecting the profession, if any action

is to be taken upon them, need to be discussed and decided by
as large a number of representatives as possible, it is particu-

larly desirable that the vital questions which must very soon

be dealt with by architects here, as they already have been

abroad, should be placed at the head of the list of subjects to

be discussed this year. The Western Association of Architects

has done good service to the profession in attacking some of these

questions with both zeal and discretion, and, although is is proper

enough for the older body to move more slowly, it is time for it

to give authoritative expression to the general feeling in favor

of a more satisfactory code of professional ethics. So far as

its strength as a representative body is concerned, the Insti-

tute is better able than ever to secure the respectful attention

of the public to its opinions. During the past two or three

years its growth in numbers, although quiet, has been very

rapid. The limit of seventy Fellows, which was thought not

long ago to provide ample margin for the additions of many
years, has been far exceeded, and the newer members, we are

glad to say, are nearly all residents of the Western States.

The element of enthusiasm and enterprise which these new
members may be expected to introduce into the deliberations

of the Convention cannot fail to be of great value, and it is to

be hoped that nothing may prevent a large proportion of them
from attending the meetings.

0NE
of our correspondents asked the other day for informa-

tion about the care and preservation of bronze statues,

fountains and other decorations, which, as he says, are get-

ting to be much more numerous in this country than they were

a few years ago. To tell the truth, a very large part of the

fountains and statues in this country, which those who sub-

scribed money to pay for them imagine to be of bronze, are

made of cast-iron, colored to imitate the more valuable metal

either by means of oil heated on the surface, or by some sort

of paint or varnish, while many more are of cast-zinc, disguised
in a similar way. Concerning the methods of preserving the

patina on works of art of this sort we are unable to give any
advice, except to recommend that a judicious house-painter be
commissioned to keep watch of the sculptures, and touch them
up occasionally, in time to prevent oxidation from getting too
firm a hold upon them. With the much rarer objects which
are made of real bronze less care is necessary, as there is no

danger of their rusting away, but the effect of age and weath-

ering on them is not always so satisfactory as it might be.
The so-called antique bronze, which contains nothing but cop-
per and tin, in the proportion of eight parts of the former to

two of the latter, acquires by weathering a beautiful green
coating, or patina, the production of which may be considera-

bly hastened by oiling the statue occasionally. Modern bronzes,
however, are apt to contain zinc, and this impurity prevents
the formation of the green patina, and in time produces a disa-

greeable-looking black rust. Efforts have been made to rem-

edy this in the case of statues made of bad metal, but we think
that they have not yet been successful. A great deal might,
it would seem, be done in the way of improving real bronze
work by architects or other persons of influence. The Japan-
ese and Chinese, for instance, make a bronze of a splendid
black color out of eighty parts of copper, ten of lead, four of
tin and two of zinc, the remaining four parts in one hundred

consisting of iron, nickel, silver, gold and arsenic, perhaps pre-
sent as impurities in the original ores. This bronze, the beau-
tiful color and texture of which are well known, the Orientals

inlay most effectively on a small scale with gold, silver, copper
and brass, and there is no reason why the same thing should
not be done on a large scale, using, perhaps, instead of gold
the gold-colored aluminium bronze, which is not extremely
costly, and preserves its brilliancy indefinitely. Mere surface

coloring of bronze is easily effected by exposing it to the ac-

tion of sulphur, or of various metallic sulphides, particularly
those of antimony and arsenic, which are applied in sol. tion

in ammonia. With these, tints varying from red to steel-blue and
black can be obtained, and the colored film is tolerably perma-
nent, although it may in most cases be removed by strong am-
monia. Bronzes of this sort, as well as those of zinc, or, as it

is often politely called, "white bronze," or of cast-iron, must
be cleaned, if they become dirty, witli a good deal of circum-

spection, or the "bronze" will be removed, but articles of real

metal, whether covered with patina or not, may be scrubbed
with potash, dissolved in water, which removes soot, grease
and organic substances without injuring either the metal or its

handsome oxidized surface.

121

TA SEMAINE DES CONSTRUCTEURS, among the
other excellent things which it offers to its readers, pub-

lishes from time to time what it calls "Consultations Tech-

niques," upon various questions of professional interest. One
of these, which appeared recently, was devoted to certain

properties of plaster-of-Paris, and in the course of it several

observations were made which are of considerable interest to

those who use that material. The immediate occasion of the

discussion was the experience of one of the subscribers of the

journal, an architect in Paris, who was employed to direct some

repairs and alterations in a house at Montmartre. The rear

wall of the house, as is often the case in Paris, was of half-

timber work, consisting of a wooden frame filled in with

rubble, and the whole plastered on the outside. In repairing
this the old mortar was cleaned off, and a new coat, made, as

such coats usually are in the city, of plaster-of-Paris, was put
on ; and at the same time the new apartments in the building
were plastered, and cornices run, in the same material. After

waiting two months for the interior work to dry, and four

months for the outside work, the plaster was painted. Some
six months later, after the work had been finished and ap-

proved, the exterior plastering was found to be so porous as

to allow rain to beat through it, and to be cracked in all direc-

tions, while the interior plastering proved to be so soft that it

could be easily scratched away with the nail. The contractors,
on being applied to for an explanation of this phenomenon,
gave the usual diversity of reasons. One thought that the

plaster had been mixed with too much water; another denied

this, and said that it wat properly mixed, but had been insuffi.
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ciently calcined ;
while a third claimed that the burning and

the mixing were well done, but that the stone from which it

was originally made was bad. The contractor who did the

work maintained that the plaster was of excellent quality, but

that the modern plaster, calcined with coal, was inferior to

that u-ed by our ancestors, which was calcined with wood;
moreover, he claimed that it was well known that an old, half-

timbered wall, on being freshly plastered, underwent certain

contortions, which tended to crack the new plastering, while

the incipient decay which lurked in the ancient timbers in-

fected the plaster and made it grow soft; and as to the inte-

rior work, the painter had, he thought, injured the plastering in

sand-papering it, after the successive coats of paint, to say

nothing of the fact that by finishing the rooms with a gloss,

although he saved himself the expense of the flatting coat, he

made all irregularities or defects much more visible than they
would be in rooms painted in the usual way. These explana-

tions, which will amuse architects, most of whom have listened

to long strings of similar ones, seem to have made a certain

impression on the owner, who finally compromised with the

contractors, by requiring the mason to pay the value of the ex-

terior plastering, which was applied toward the cost of cover-

ing it with metallic shingles; while the painter went over the

interior work with putty, filling up the cracks and holes, and

re-painting. The architect, who did not feel called upon to

share in these labors, was dismissed in disgrace, for having
been so careless in superintending the work as to allow bad

plaster to be used.

'ITS it happened, however, instead of neglecting his work, he

f\ had been so careful as to test the plaster brought to the
'

building, by taking some of it to his house and mixing it

with water, which, in his hands, gave an excellent mortar.

Unable, therefore, to understand the real cause of the softening
of the work at the building, he applied to La Semaine for an

explanation more satisfactory than any of those advanced by
the contractors. M. Detain, who seems to direct this portion
of the journal, furnished him with this by observing that the

change in the condition of the plastering seemed to be rather

the result of using it too fresh than of any defect in the burn-

ing or in the quality of the original stone. According to him,

the ancient practice, by which the calcined gypsum rock was

laboriously pounded to powder at the kiln, is now superseded

by much more rapid processes, so that the rock, often calcined,

to save time, at a high heat, is taken from the kiln and thrown,
while still hot, into a mill, from which it issues, still warm, in

powder ready for use, which is packed in bags, and often sold

and delivered at the place where it is to be used before it has

quite lost the heat of the kiln. When plaster as fresh as this

is mixed with water, it sets with great energy, and with the

evolution of much heat, but on cooling and drying the mass

shrinks, softens, cracks in all directions, and becomes weak and

disposed to crumble. To guard against -this effect, which is

as serious with good plaster as with bad, it is necessary to

make sure that the material is properly cooled, leaving it, if

there is any doubt on the subject, exposed to the air for sev-

eral days before using. Unfortunately in small establishments

there is often no room to store the plaster, and it must be

thrown into the mixing-pen as soon as it arrives at the build-

inf, for want of any other place to put it; so that the safest

course is to make sure that it has been kept on hand for sev-

eral days or weeks at the manufactory.

HE Builder gives an account of a paper read before the

British Association last month, by Mr. Conrad W. Cook,

describing a method for increasing the brilliancy of gas-

lights by placing in them a solid mass of some refractory sub-

Btance, which shines by incandescence. For some time a light

of the kind has been produced by means of cylinders of mag-
nesia, which are placed near a gas-jet, and the gas first lighted
and then, when the cylinders have become hot, turned off, and

then turned on without re-lighting. Under these conditions

the gas, striking the incandescent magnesia, burns in its pores
without smoke, but with an intense heat, raising the magnesia
to a dazzling brilliancy, the light emitted from it being much

greater than would be produced by the same amount of gas
burning with a flame. The magnesia cylinders, however, seem
to be rather unsatisfactory, and various substitutes have been

proposed for them. One of these, which was described by Mr.

Cook, has been patented by Dr. Carl Auer von Welsbach, of

Vienna, and consists in the ash of cotton cloth, saturated with
solutions of alkaline earths. The cloth is made into a hollow

cylinder, and soaked in a liquid composed of solutions of zir-

conia and oxide of lantheuum, and, after drying, is burned.
The organic portion is immediately destroyed, but the earthy
ash retains its form, and, being very porous and incombustible,
answers admirably as the refractory source of the light of in-

candescence. The cylinders are used just like the magnesia
cylinders of the earlier lamps, and the light from them is said
to be from two to three times as great as would be obtained by
burning the same quantity of gas with a flame, while the cylin-
ders last from eight hundred to one thousand hours in good
condition for use. If the experiment has not been already
made, we would suggest the trial for this purpose of cylinders
made of magnesia and sawdust, after the method employed in

manufacturing the porous terra-cotta so common with us. By
varying the proportion and degree of fineness of the sawdust,
almost any texture and amount of porosity might be obtained
in the calcined cylinders, at the smallest possible expense, and,
if desirable, lime, alumina or any other earth of difficult fusi-

bility might be substituted for the magnesia.

TITHE Revue Industrielle describes and illustrates a simple
JL machine for making

" wood wool," or, as we should call

it, "excelsior," out of chips and refuse pieces of wood.
The use of this sort of fibre, for filling mattresses, for bedding
animals, for filtering liquids, and for packing, is now so univer-
sal that there is a constant demand for it, and the refuse pieces
which encumber wood-working shops can be made into wool,
and sold at a profit over the cost, while the usual mode of dis-

posal, which consists in burning the chips under the boiler,

simply gets rid of them by allowing them to replace about one-
fifth their value of coal. The new machine, which promises
to effect an important economy in wood-working shops, partic-

ularly in those where furniture is manufactured and packed, is

provided with rollers, by which bits of any size or shape are
seized and pushed under a plane, which takes off a shaving of
a thickness regulated by a set-screw. This shaving, continuing
its course, is then brought into contact with a row of blades,
which divide it into filaments, of a width easily regulated, while
the original block returns to the starting-point to be shaved

again by the plane. With a single-acting machine a thousand

pounds of fibre can be cut in a day, and the product can be

nearly doubled, with little increased expenditure of power, by
arranging the machine with a double-acting set of planes. At
present prices in France the material can be produced at a cost
of four-tenths of a cent per pound, and sells readily at one cent
a pound or more, according to the market. It does not appear
whether the American fashion of using the wood fibre instead
of hair in plastering mortar has yet been introduced in Europe,
but with us a large amount would probably be consumed in

this way, and a good deal more might with advantage be used
for oiling and rubbing, in place of cotton waste, which costs
ten times as much, and is said to be no better.

TITHE Sanitary Engineer reports perhaps the worst case of

J. ignorant specifying for plumber's work that has ever been
recorded. According to a correspondent who writes from

Nebraska, and signs himself "
Plumber," the architect of a

certain public building erected in Kansas not long ago ordered,
in his specification for the building, that all the waste pipes
from the different fixtures in the building, including water-

closets, urinals and wash-basins, should be carried to the base-
ment and entered into a sewer-pipe, which should be laid in

the basement to receive them, and should " conduct same to

cistern outside of building." The same sewer-pipe was also re-

quired to be prepared to receive rain-water from the roof, and
another clause in the specification provided that a tank, for fur-

nishing water to the house, should be built in the tipper story,
and "

supplied with water from the above-mentioned cistern'."

The Sanitary Engineer very properly remarks that "in all

probability the so-called architect who was responsible for this

stupidly dangerous specification is no more entitled to be con-

sidered an architect than many men who pretend to do plumb-
ing work are entitled to be considered plumbers," but we do
not see how this circumstance affects the conclusions to be
drawn from the story as to the care with which the selection of

architects for public buildings is made in Kansas.
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Pilgrim^Hall, Plymouth, Mast.

PURITANS GOING TO CHURCH.

1ITHE most popularly attractive illustration of the danger of Indian
*l attacks in early settler life in America, is George Boughton's

picture of " Puritans Going to Church." The picture does not

depend entirely upon its name for an explanation of its meaning. At
the first glance, the intention of the artist is understood, and the im-

pression the picture is made to produce, is at once felt by the ob-

server and the first glance is about the extent of attention or study
that is given to works of this kind. The sympathy is awakened, and
the mind trusts to history for a confirmation of the true value of the

picture as a delineation, and of its merits as a logical representation
of the subject.
A slight analysis of this picture is sufficient to show that the artist

considered the elements of danger, and the means of defense, if he
did not arrange them in a perfectly harmonious proportion. The
woods and underbrush in the near background afford an ample hid-

ing-place for the evil-disposed Indians to make a severe, if not over-

whelming at-
\l .

VHr/ I

H ,' ,wtack upon the
devotional pro-
cession, and
from a point
from which the

innocent Puri-

tans are evi-

dently not ex-

pecting one. It

is rather from
the spectator
that danger is

a p p rehended,
as the only in-

dication of ex-

pected sur-

prise, mild
though it be, is

seen in the
faces of two
men and the

girl, all three

looking out of

the picture.
The group-

ing of the fig-

ures so closely together is happily calculated to assist the young and

inexperienced members of an attacking party in the uncertain aim of

their arrows.

The elements of danger, so far as good accommodations for the

Indians are concerned, are perfect in this picture. They are, in

fact, unquestionably, too perfect, for there is not the shadow of a

savage to be seen anywhere. The absence of " the Indian foe," also

serves a double purpose. It shows that the object of the picture is

attained by the use of accessories, while the vital reason of its exis-

tence remains in the dusky seclusion of his wigwam. It is a clear

case of picturesque delusion
;
of aggravated emotional results pro-

duced by partially non-existent causes. And yet there is a reason
for this that we shall discover as we go along, for it will be remem-
bered that this picture is entitled,

" Puritans Going to Church," yet
not a soul of these fourteen forlorn and self-abnegating creatures

budges an inch. Every one of the fourteen feet that are visible, are

as immovably fixed upon the surface of the snow, as though frozen

by the heartless rigors of a New England winter. And the bodies

are also stationary, none has ever moved, nor will ever move. There

they are set up like so many manikins, to scare away the savages.
The extreme care with which each foot is painted, the absence

of foot-marks on the snow, the uncovered hands and warmly-clothed
bodies, the dreary and well-painted wintry landscape, excite sympa-

thy for these unfortunates, who turn a good piece of painting into a

wax-figure show.

Puritans going to Church.1

i Continued from page 156, No. 562.

By the courtesy of Messrs. Knoedler & Co. we are allowed to reproduce
Boughton's picture In outline.
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STANDISH MEMORIAL."

The Standish monument at Duxbury, Mass., seems to have been

completely forgotten, even by those who were formerly connected with

it, for it was only after repeated inquiries that the writer could find out

anything about it. It is probably the most unfortunate monument
scheme ever undertaken in the United States, with the exception of

that to the memory of the Father of his Country, at Washington, D. C.
" The Standish Memorial Association," including in its member-

ship a large number of the foremost citizens of New England, was
formed at Duxbury, Mass., December 21, 1870. Its object was the

erection of " a suitable and proper memorial monument, obelisk, or

tablet, to the memory of Captain Miles Standish, on or near Cap-
tain's Hill, Duxbury, Massachusetts."
The spot finally chosen for the monument was Captain's Hill, an

elevation within the limits of the old Standish farm in Duxbury,
where the Captain lived, died, and is believed to have been buried.

"The farm was given him by the Colony about 1630, and remained
in the family until the middle of the last century. The hill is one
hundred and eighty feet high, and overlooks Plymouth and Duxbury
bays, and is now much used as a sighting point by navigators enter-

ing Massachusetts Bay. When the shaft is up, it will be most use-

ful to the coast survey, as well as to navigators."
The height of the monument was intended to be one hundred and

fifty feet, including
" a probable statue in bronze, of the Captain,

twelve feet high, which will be a truthful likeness." The octagonal
base, twenty feet in diameter, rises to the height of twenty feet,

thence to the top
"

it will be perfectly round." The whole structure

was " to be built of irregular rough granite blocks, and plastered on
the inside." The top of the monument was to be reached by a stair-

way running around between the inside the monument and outside

of a " brick cone
"

that extended from the base to the summit in the

centre. The contemplated cost of the completed structure was esti-

mated to be from $50,000 to $80,000.
Work on the monument ceased in 1874, leaving it in its present

condition, at the height of seventy feet. About $23,000 have thus

far been expended. It is "expected that next year will see it rise

to the height of one hundred feet. Five acres on the top of the hill

were given f^r the site of the monument by Stephen M. Allen, Esq.,
,
;

of Duxbury.
/ . The ground

was consecrat-

ed to its in-

tended purpose
on the 17th of

August, 1871,
and the corner-

stone was laid

on the 7th of

October, 1872.

The design was
f u r n ished by
Mr. A 1 d e n

Frink, a Bos-

ton architect.

These are all

the facts, use-

fully dry, that

we have been
able to gather
concerning the

Pilgrim Cap-
tain's Memo-
rial.

The design,

though looking
more like an enlarged pepper-box than anything else, is quite as much
a work of art as the large majority of similar objects. It is really an

unfinished empty pepper-box, whose historic, intellectual and artistic

value is fully illustrated on one of the keystones of the arch of the

doorway, where the abbreviation of the name of a New England State

is engraved thus M. E.

It should be added that the projectors of this enterprise made no

mention of an intention to erect either a work of art, or " the great-
est monument in the world."

PILGRIM HALL, PLYMOUTH,

was erected by the Pilgrim Society, in 1824, as a monumental hall

to the memory of the Pilgrims. It contains memorials of the Pil-

grims, and the town library.
" The iron railing in front of the Hall, enclosing a part of the

'

Plymouth Rock,' has inscribed upon it the names of those who

signed the ever-memorable Compact on board the Mayflower, in Cape
Cod harbor.

"In the year 1775, the people of Plymouth, to render available the

*A meeting of the Standish Monument Association was held Wednesday, at
the room of the Webster Historical Society, Old South. It was voted to go on
with the erection of the monument on Captain's Hill, Duxbury. so that, if pos-
sible, It may be finished in 1887, the two hundred and fiftieth anniversary of the
charter of the town. It is now seventy-two-and-a-half feet high, and it is to be
carried up to one hundred and ten feet besides the statue. One gentleman has
offered to contribute 81.000 toward the finishing. It will be one of the largest

private memorial statues in the United States, and has cost so far $25,000.
Boston Advertiser, July 30.
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patriotic associations connected with the rock, undertook its removal
to the town square, with the intention of placing over it a liberty

pole, as an incitement to vigorous efforts in the approaching revolu-

tionary struggle, and to quicken the zeal of such persons as hesitated

to join the standard of independence. In this attempt at the removal,
the rock split asunder, to the great surprise of the people present ;

Th Miles Standish Monument, Duxbury, Man.

and by some it was construed into a favorable omen, indicating the
final separation of the colony from the mother country. This unex-
pected incident led to some hesitation among the excited group as-

sembled, and the conclusion was to leave the lower part of the rock
in its original bed, and remove the other part to the town square,
where the far-famed liberty pole was speedily erected over it, on
which an appropriate poetic effusion of some ardent son of liberty
was placed, urging the citizens to renewed effort in the cause of their

country."
It remained at the foot of the liberty pole until 1884, when it was

removed to its present resting-place.

CANOPY OVER PLYMOUTH ROCK.
The memorial canopy over the " Rock "

upon which the forefath-
ers landed is thirty feet high and fifteen square, and built of granite." It is surmounted by a scallop shell, indicative of the Pilgrim char-
acter of the enterprise of the Fathers." In the chamber formed by
the

upper part of the structure are deposited the remains of some of
the pilgrims who died the first year after the landing.

CU8HMAN MONUMENT.

This monument was erected by the descendants of Robert Gush-
man, a fellow-exile with the pilgrims in Holland, afterwards their
chief agent in England, and finally a resident of Plymouth from
1621, until his death in 1625. It was consecrated July 16, 1858, to
the memory of Robert, and his son, Thomas Cushman, who was
"
ruling elder of the first church in Plymouth for more than forty-

two years." It is made of Quincy granite and is twenty-six feet

high. It stands on the spot where Elder Cushman was buried in
1691.

The original tablet, of slate, placed at the head of his grave in

1715, was brought from England, and is now deposited in the
museum of the Plymouth Society of Plymouth. It bears the follow-

ing record :

HEBE LYETH BURIED Y" BODY
OF THAT PRECIOUS SERVANT OF
GOD Mr THOMAS CUSHMAN, WHO
AFTER HR HAD SERVED HIS
GENERATION ACCORDING TO
THE WILL OF GOD, AND
PARTICULARLY THE CHURCH OF
PLYMOUTH FOR MANY YEARS IN
THE OFFICE OF RULING ELDER,
FELL ASLEEP IN JESUS I)KCEM r -

Y 10, 1691, & IN Y
84 YEAH OP HIS AGE.

BURYING HILL, PLYMOUTH.
" On the brow of one of the highest eminences in the old town of

Plymouth," says Dr. Shurtlcff,
"

rest the mortal parts of many of the
Pilgrim Forefathers too many of them, alas I without even a humble
gravestone to mark the spot of their sepulture. The turf in gently-
rising mounds, indicates what tradition alone besides, in the absence
of all written testimony, makes more certain, that there the fatherg
are sleeping from their labors.

" When the modern pilgrim finds his way to Plymouth, and, with filial

veneration, directs his step to the sacred
spot where rest the fathers of

New England, he is peculiarly struck with the remarkable objects
which are presented to his view. When he has ascended the high hill,

and looks around upon the innumerable gravestones which affection

has placed as the last tribute to the memory of departed parents, rela-

tives and friends, he seeks in vain for an ancient memorial to mark the

graves of the '

Mayflower
'

Pilgrims of 1620. In vain he inquires for

the graves of those who came in the ' Fortune '
in 1621, in vain for

those of the
' Ann ' and '

Little James '
in 1623. In vain he asks, in

vain he seeks. Of all these, Thomas Cushman alone of the ' Fortune'
and Thomas Clark alone of the ' Ann ' are remembered by tablets.

Their graves alone were surely designated by gravestones on Burying
Hill. One of the old comers, Phineas Pratt, was similarly remembered
in the old burial-ground in Charlestown. Uncertain tradition, how-

ever, has attempted to point out the burial-places of a few others, and
modern memorials have been erected to their memory.
"In an elevated position in one part of this field of the dead may be

seen the shaft erected in memory of William Bradford, not only em-

phatically the governor of the Plymouth colony, but the faithful chron-
icler of the Pilgrims, his associates in the great enterprise. In another
direction is the large slab commemorating the life and services of the

venerable John Howland ;
and still, in another portion of the field, the

monument which the filial regard of the Cushman family has raised

over the grave of their pious ancestor, the excellent Elder. These, in-

deed, are modern erections, but not the less honorable. . . .

" Close beside the green hillock subsequently selected as the grave-lot
of the venerable Elder, the fathers, in earlier days, built thtir humble
sanctuary small, indeed, hut then the only one in New England, and
that one their own, and untrammeled by the yoke of anti-Christian

bondage. . . .

"
Here, still earlier, stood the scanty fortification of the peaceful

little band of Puritans a simple platform, with slender roof and un-

pretending battlements, hewn from native forests. Slight as was the

structure, it served well to protect them from the sudden inroads of

savage beasts, and as a defence against tike hostile attacks of the more
wily and barbarous Indian foe. It served another and a holier purpose

it was the place of prayer, the place of worship the first rudi-

ments of the first building of the first church of the Pilgrim Fathers.
" While standing within this ancient cemetery, the stranger is forci-

bly struck with the appearance of the large number of monumental
tablets and burial-mounds which he notices on all sides, compared with
the smaller number of buildings in the village at its base that the

dwellings of the dead far outnumber the dwellings of the living. The
immediate scene presents a vast assemblage of the past and a more
limited population of the present the quiet remains of other days
above, and busy and bustling life of to-day below. Here is where the
forefathers lie with their children of more than two centuries, gathered
together in family clusters, awaiting the call of the last great day.
And where could they lie more appropriately than in the chosen land
of their American pilgrimage ?

"

BRADFORD MONUMENT.

The marble obelisk in memory of Gov. William Bradford, the
second governor of the colony, with its untranslatable Hebrew text,
and its Latin inscription :

" Do not basely relinquish what the
Fathers with difficulty attained," was erected in 1825. The oldest
stone on Burying Hill is that to the memory of Edward Gray (1681),
one of the wealthiest men of the colony.
John Howland's grave-stone bears the following inscription :

" Here ended the pilgrimage of JOHN HOWLAND and ELIZABETH,
his wife. She was the daughter of Gov. Carver. They arrived in

the Mayflower Dec., 1620. They had 4
sons and 6 daughters, from whom are de-

scended a numerous posterity.

"1672, Feb. 23d. JOHN HOWLAND,
of Plymouth, deceased. He lived to the

age of 80 years. He was the last man
that was left of those that came over in

the ship called the Mayflower, that lived

in Plymouth."
PLYMOUTH MONUMENT.

In an article published in this journal
in July 1881, under the title of "Civic
Monuments in New England," we spoke
at length of the above structure. Since
then a granite object, called by the en-

nobling name of "
Education," and a bas- Marb i<. Monument to VYm/Brad-

relief in marble, entitled,
"
Signing of the ford, Second Governor of Ply-

Social Compact in the Cabin of the May- mouth Colony, Plymouth, Man.

flower," have been added to it. They
were the gifts of Roland Mather, Esquire, of Hartford, Conn. A
in previous descriptions of this terrible pile of granite by those who
caused its erection, so in the description of the statue of Education,
the amount of material and the weight thereof, have been duly em-

phasized as the proper recommendations to respect for it as a com-
mendable work. As an interesting and significant item in the his-

tory of this monument, and as a just illustration of its relation to

art and the kind of intelligence that has been directly and success-

fully engaged in its erection, we give below a copy of an advertise-

ment that is published on the back of a photograph of the upper part
of the Statue of Faith :
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"STATUE OF FAITH, FOR PLYMOUTH MONUMENT.

"The Statue of Faith, a part of which is here shown, crowns the



NOVEMBER 6, 1886.] The American Architect and Building News. 217

National Monument, being erected at Plymouth in honor of the Pil-

grims. This statue is thirty-six feet high, and comprises the cubic con-

tents of two hundred and sixteen life-size statues. It rests upon an

octagon pedestal forty-five feet high, thus making the monument one of

the grandest and most imposing of its kind in the world. She stands

with her foot upon a portion of
'

Plymouth Rock '

;
in her left hand

she holds an open bible ;
with the right uplifted she points to heaven.

Looking downward, as to those she is addressing, she seems to call them

to trust in a higher power.
" The figure is the work of the Hallowell Granite Company, Hallo-

well, Maine, from their celebrated white granite. The work of quar-

rying the stone was begun in June, 1876.
" The blocks of granite of which it is composed, when taken from

the quarry weighed more than four hundred tons. In its finished con-

dition it is estimated to weigh two hundred tons. The process of

making the figure, in which the skill of the most gifted sculptor was

necessary, was one of great difficulty. The contract for cutting it was

let to Joseph Archie, a Spaniard, who is probably one of the most

skilful carvers and sculptors in the land. The time occupied in the

execution of the work was one year, it being completed July 10, 1877.

The upper portion of the figure was on exhibition at the yards of the

Company for four days, and was visited by many thousands of people.
' "

Every person contributing $1 to the Monument Fund will receive

this photograph and a steel engraving of the entire monument, includ-

ing a view of Plymouth from the bay.
" Communications should be addressed to Rev. W. M. Harding, Gen-

eral and Financial Agent, 3 Tremont Row, Boston, Mass.
"
Copyright 1877, by W. M. HARDING."

r, / yi'V/'. *<;,/ "i

'//

'

l/iii
1

all' ulnM

National Monument to the Forefathers, Plymouth, fv'i^ti.

For additional particulars concerning the size of this figure we
copy from the back of a photograph showing the present condition of
the monument. " The outstretched arm measures, from the shoulder
to the elbow, ten feet, one and one-half inches

;
and from the elbow

to the tip of the uplifted finger, nine feet nine inches. The head
measures around, at the forehead, thirteen feet seven inches

; from
under the chin to the top of the head is fourteen feet, five inches.
The points of the star upon the forehead are just one foot across.

The length of the finger pointing upwards is two feet, one inch, and
it measures one foot, eight and one-half inches around. The length
of the nose is one foot, four inches."

It is estimated that $100,000 have been thus far expended on the
monument. The statues of "Law" and "Freedom," with their

accompanying bas-reliefs of " The Landing at Plymouth
" and " The

first Treaty with the Indians," are yet to be executed.

Judging' from the persistent energy displayed in completing it to

its present condition, the enormous increase of public preference for

size and weight, as the all-sufficient qualities in the construction of

monuments, the total indifference to the principles and facts of art,

that characterize the great monuments of the world, the complete ab-

sence of respect or care for what really makes a monument, there

seems to be no reason why this one will not be completed in due time,
in accordance with its great character.
When it is remembered that the great monuments of the world

were made by artists who were as eminent in their professions, and
as great as men, as those who were concerned in the events which
those structures commemorate; and as great as the statesmen, ora-

tors and poets who celebrate those events, it might seem to the criti-

cal observer that the granite-cutters who hewed out the National Mon-
ument to the Forefathers would not bear a satisfactory comparison.
Between the artists who made the monument lately erected in Flor-

ence, in commemoration of Count Cavour, and those who made the

Plymouth monument, there would seem to be something of a dis-

parity. Those who made the former are known in France as men
eminent in their professions ;

while the names of the authors of the

latter are buried beyond mention under the hundreds of tons of

merciless stone, by the enthusiastic care of a financial agent.
If the curious student of art and history should, on beholding this

monument, and especially the view of
" Faith "

given in the illustra-

tion, call to mind the great Americans who have spoken, written and

sung the fame and reverential remembrance of the Pilgrim Fathers,
from 1820, when Daniel Webster spoke, to the present day, he might

say that, if this structure was an expression of American genius to

be compared to those uttered by statesmen, orators and poets, there

would need to be some additional recommendation of its merits

beside the unlettered encomiums of a rustic photograph-vender and
the startling announcement of the length of a nose. He might also

ask if those men who have caused its erection were not amenable to

a higher and more exacting tribunal than the impressive precincts of

the Hallowell granite yard.
The Plymouth monument represents the most reprehensible meth-

ods that can be employed in such enterprises.
" The practices and

the productions of our sculptors, working at home or in Italy," are

not more reprehensible, though some of them are undoubtedly more

cunning and more adroitly conducted. The architects and workmen
who have been connected with this monument are already forgotten,
but it will stand for centuries as an expression of the taste and intel-

ligence of the men who have been active in its construction. It hai
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received the sanction and approval of the most eminent citizens of

the country. It will be regarded as their work and that of no others.

Fortunately its situation is such that it will never be brought into

critical comparison with the large monuments of the world that are

known as works of art, and the American people will be spared the

mortification that would then result.

It is interesting to read what was said at the time this monument
was projected. The Hon. Richard Warren concluded his address,

on the occasion of laying the corner-stone, with the assertion that
" We are now about to lay the corner-stone of a structure grander
than any of the kind the world has ever witnessed. . . ."

The Pilgrim almanac of I860 says, in an article on the proposed
monument, that "

History will look in vain for a greater event to

chronicle ;
art will never again for us have the opportunity or the

occasion to embody themes so simply grand, so peculiarly significant.

It is worthy, then, of all that art can offer as a testimony."
Hammatt Billings, the designer of the monument, wrote as fol-

lows :
" The National Monument to the Forefathers, which is just

about to be commenced under the auspices of the Pilgrim Society, is

intended to be the grandest work of the kind in the world. Raised in

commemoration of the great starting-point in our history, it is the

idea to make it, as far as possible, worthy of the great event which

it will record. In size it will be the greatest of modern works, and

onlv equalled by those vast monuments of Egyptian power and

gra'ndeur which remain to us, the most wonderful triumphs of mere

mechanical skill."

The difference between the proportions and general effect of the

original design and the above enthusiastic words are not so unpleas-
ant as that shown in the comparison of the original design with the

present structure. Thomas Clark's gravestone has more art in it

and is more interesting to the artist, than the great monument.

Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.]

THE CONVERSE MEMORIAL LIBRARY, MALDEN, MASS. MR. H. H.

RICHARDSON, ARCHITECT.

[Gelatine Print issued only with the Imperial Edition.]

INTERIOR OF THE SAME.

[Gelatine Print, issued only with tho Imperial Edition.l

STABLE FOR MR. H. G. IIARWOOI), ESQ., NATICK, MASS. MR. W.

FRANK HURD, ARCHITECT, BOSTON, MASS.

TTfHIS stable, which will be completed this fall, is being built by
J It day-work. It has Milford granite, split underpinning, and best

pressed-brick, vaulted wall up to the Longmeadow stone belt

under first-story windows. The second floor has mill framing, and

the moulded panels between floor-timbers have hard-pine sheathing ;

also the walls above the brickwork. The stall portion and the drive-

way of carriage-room will have paving of pressed bricks on edge.

FOR A $5,000-HOUSE, SUBMITTED BY
" Lawn Tennis."

COMPETITIVE DESIGN

MASOSRY.

Preliminary,
Execration,
Footings,
Foundations,
Underpinning,
Hatchway or area,
Piers and partitions,
Chimneys, mantels and grates,

Lathing and plastering,
Uellar bottom,
Drains,
Cistern, catch-basin and cesspool
Miscellaneous,

Total of masonry, $1

CABPENTKY.

Frame,
Frame covering,
Roof,
Cornice,
Cellar hatchway,
Windows,

$15 00]

34 50 !

20 OOi
219 15|
56 40
17 20
3 CO

321 60!

339 90 I

65 44
15 00

,
20 00
10 00

127 79

463 87
468 67

240 14

54 48
14 34

412 OS

Dormer windows, J15 00

Veranda, 163 10

Floors, 369 SI

Closets and store-room, 41 76

Doors, 451 86

Stairs, 156 00

Wainscoting and base, 71 31

Pantry and butler's pantry, 20 36
Kitchen sink, etc., 13 61

Bath-room, 52 20

Mantels, 180 00

Book-cases, 48 00
Washstand and slop-sink, 13 10

Dressers, 19 20

Cold-air duct, 16 82

Coal-bins and partitions in cellar, 21 48

Miscellaneous, 25 20

Painting, 342 00

Heating, tinning, slating and gal-
vanized ironwork, 276 00

Plumbing and gas-fltting, 186 50

Total for house, *5,264 22

HOUSE FOR P. 8. KINSEY, ESQ., NEWARK, N. J. MR. CHARLES ED-

WARDS, ARCHITECT, PATERSON, N. J.

HOUSE AT WAVE-COAST PARK, FAR ROCKAWAY, L. I., FOR E. H.

HARRIMAN, ESQ. MR. W. GIBSON, ARCHITECT, ALBANY, N. Y.

UNION PASSENGER RAILWAY STATION, OGDEN, UTAH. MESSRS.

VAN BRUNT A HOWE, ARCHITECTS, BOSTON, MASS.

AMERICAN ARCHITECT COMPETITION FOR HOUSE
COSTING SS.OOO. 1 X.

TTTHE eight following designs have all worse plans than any of the

J|t others', and although the exterior may be somewhat better than

some of the preceding, these have been placed near the end of

the list on account of extremely poor planning.

"Dan." Dining-room inconvenient. No direct way of getting to

front door from kitchen. Too many chimneys. Waste room in pas-

sages. Exterior : too high-shouldered ;
details of architect's vernac-

ular of ten years ago and carpenter's vernacular of to-day hard
and stiff, without good outline or proportion. Rendering somewhat

stiff, but clear, direct and good.
" Black and White." Nursery should not be on first story nor

near living rooms. Details thin and poor. Truncated gables are

always bad. Otherwise, house is simple, but common-place.
"Romantic." Servants obliged to pass through sitting-room to

get to front door. Library badly placed. No provisions for nursery
or novelist. No details except on perspective, where there are too

many, all of which are designed with no idea of scale, purpose or out-

line. Rendering poor. Stones look woolly, shadows are scratchy
and foliage very bad. Design has no sense of simplicity of treat

ment or of anything except a desire to string together a lot of would-

be picturesque units.

"Don Quixote. To make library and study open through dining-
room and parlor is not good planning, nor is a long, narrow corridor

in second story. No constructive details
;
other details heavy, ex-

cept staircase, "which is better, but thin. Exterior badly roofed. No'

dominating roof. Dormer very bad in form. Rendering hard and

stiff.

"JNota Bent." A nursery next to dining-room and entered through
it is a peculiar but not praiseworthy feature. Details bad

;
no pro-

portions or sense of line. Exterior spotty ;
needs concentration of

motives. Rendering unskilful.

"A. T." Basement kitchen calls for extra servant. To have

children's room next to dining-room is not desirable. Dining-room
is reached only through sitting-room, and servant has to come up
stairs and pass through two rooms to reach front door. Details stiff.

General masses and scheme of exterior very good, but badly carried

out. Lacks proportion of caves and mouldings. House could have

more than one chimney with advantage.

"Long Mow." Staircase arrangement is very poor. No head-

room for cellar-stairs, if rooms in first story are on a level, as they
seem to be, and, in fact, the staircases are in a perfect snarl and are

very dark. Much waste room in centre of house. Exterior simple
and uninteresting. Rendering scratchy and unskilful.

"Eureka." No provision for novelist. Staircase ineffective.

Upper hall dark. Details very poor. Exterior is a collection of

unrelated parts. No sense of mass, proportion, light and shade, sur-

face or detail. Rendering very poor and weak evidently the work
of a very new hand.

"Tobacco." No bedroom should open from a dining-room. De-

tails drawn to unnecessarily large scale and are bad throughout. De-

sign is roofed well, but otherwise is the work of one who needs a

great deal of study, and is of that perfectly innocently-ignorant class

of work that defies criticism. To this class also belongs
" Home A,"

and the design with the long Latin motto,
" Hall Faciemtur," etc.

SAFE BUILDING. 1 IX.

GRAPHICAL METHOD OF CALCULATING STRAINS. NOTATION.

i Notation. THE calcu-
lation of strains in trusses
and arches is based on the

law known as

the "Paral-
lelogram of

Forces." Be-

P"fore going in-

to same it will

b e necessary
to explain the

notation used.

If Fig. 16 rep-
Fig. 16.

resents a truss, and the arrows the loads, and the two reactions (or

supporting forces), we should call the left reaction O A and the right
reaction F O. The loads would be, taking them in their order, A B,
B C, C D, D E and E F. The foot, or lower half, of left rafter would
be called B K, the upper half C I, while the respective parts of right
rafter would be G E and H D The King post (tie) is I H, and the
struts K I and H G, while the lower ties are K O and O G.

In the strain diagram, Fig. 17 (which will be explained presently),
the notation is as usual

;
that is, loads A B, B C, C D, etc., are rep-

resented in the strain diagram by the lines

ab, be, cd, etc. Rafter pieces B K, C I, D H
and E G are in the strain diagram b k, c i,

dh and e g (g and k falling on the same point).
I H in Fig 16 becomes i h in strain diagram.
K I becomes k i, II G becomes h g, O K

becomes o k, G O becomes g o, O A becomes
o a and F O becomes fo.

Or, in the drawing of the truss itself the

lines are called, not by letters placed at the

ends of the lines, but by letters placed each

side of the lines, the lines being between ;
it

is also usual to put these letters in capitals to

distinguish them from the letters representing the strain diagram,
which are, as usual, at each end of the line they represent.

Fig. 17.

i Ooatinue'l from N<>. 562, p*ge 158.
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One thing is very important, however, and that is, always to read

the pieces off in the correct direction and in their proper order. For

instance, if we were examining the joint at middle of left rafter we
must read off the pieces in their proper order, as B C, C I, I J,
K B, and not jump, as B C, I K, C I, etc., as this would lead to error.

Still more important is it to read around the joint in one direction,

as from left to right (Fig. 18), that is, in the

direction of the arrow. If we were to re-

verse the reading of the pieces, we should

find the direction of the strain or stress re-

versed in the strain diagram. For instance,

if we read K I and then find its correspond-

ing line k i in the strain diagram, we find

its direction downward, that is, pulling

away from the joint, which would make
K I a tie-rod, which, of course, is wrong, as we know it is a strut. If,

however, we had read correctly i k it would be pushing upwards,

which, of course, is correct and is the action of a strut.

When we come to examine the joint at O, however, we reverse the

above and here have to read k i, which is in the same relative direc-

tion for the point O, as was f k for the point at centre of left rafter.

Fie. 18.

Fig. 19.

The arrows in the accompanying figure (19) show how each joint
must be read, and remember always to read the pieces in their proper
succession.

It makes no difference with which joint or with which piece of the

joint we begin, so long as we read in correct succession and direc-

tion, thus : for joint No 1 we can read

A B, B K, K O and O A
or K O, O A, A B and B K,
or B K, K O, O A and A B, etc.

In the strain sheet of course we read in the same succession, and
it will be found that the lines, as read, point always in the correct

direction of the strain or stress.

PARALLELOGRAM OF FORCES.

Parallelogram
of Forces.

If a ball lying at the point A, Fig. 20, is propelled

by a power sufficient to drive it in the direction of B,
and as far as B in one minute, and at B is again propelled by a power
sufficient to drive it in the direction of and as far as the point C in

another minute, it will, of course, arrive at C at the end of two min-

utes, and by the route ABC.
If, on the other hand, both powers had been applied to the ball

simultaneously, while lying at A, Fig. 21,

it stands to reason that the ball would
have reached C, but in one minute and

by the route AC. A C (or E D), is,

therefore, called the resultant of the forces

A E and D A. If, now, we were to apply
to the ball, while at A, simultaneously with

\ the forces D A and A E, a third force (E
N

D) sufficient to force the ball in the oppo-
site direction to A C (that is, in the direc-

tion of C A), a distance equal to C A in

one minute it stands to reason that the

ball would remain perfectly motionless at

A, as C A being the resultant (that is, the

result) of the other two forces, if we op-

pose them with a power just equal to their own result, it stands to

Fj 2Q

A Q><'

Figi. 22 nd 23.

*<i ,

Q

reason that they are completely neutralized. Now, applying this to

a more practical case, if we had two sticks

lying on A E and D A, Fig. 22, and holding
the ball in place, and we apply to the ball a
force E D= C A and in the direction C A,
we can easily find how much each stick must
resist or push against the ball. Draw a line

e d, Fig. 23, parallel to E D, and of a length
at any convenient scale equal in amount to

force E D
; through e, Fig. 23, draw a e par-

allel to A E, and through d draw d a paral-
lel to D A, then the triangle eda (not cad)
is the strain diagram for the Fig. 22, and d

a, measured by the same scale as e d, is the .,

amount of force required for the stick D A' pig. 2 1 .

to exert, while a e, measured by the same scale,
A

x is the amount of force required for the stick A
/ \ E to exert. If in place of the force E D we had

/ \ had a load, the same truths would hold good, but

/ /> we should represent the load
' / tf- by a force acting downward

i

^,' ,''[
^-

in a vertical and plumb line.

/ / ,' i Thus, if two sticks, B A and
A C, Fig. 24, are supporting
a load of ten pounds at their

summit, and the inclination

of each stick from a horizon-

tal line is 45, we proceed in

the same manner. Draw c ft,

Fig. 25, at any scale equal to

ten units, through b and c

draw b a and a c at angles of 45 each, with c ft, then measure the

number of (scale measure) units in ft a and a c, which, of course, we
find to be a little over seven. Therefore, each stick must resist with

a force equal to a little over seven pounds.
Now, to find the direction of the forces. In Fig. 24 we read C B,

B A and A C, the corresponding parts in the strain diagram, Fig. 25
;

are c b, b a and a c.

Now the direction of

c i is downwards,
therefore C B acts

downwards, which is,

of course, the effect

of a weight. The di-

rection, however, of b

a and a c is upwards,
therefore B A and A B
must be pushing up-
wards, or towards the

weight, and therefore

they are in compres-
sion.

The same truths

hold good no matter how many forces we have acting at any point ;

that is, if the point remains in equilibrium (all the forces neutralizing
each other), we can con-
struct a strain diagram
which will always be a
closed polygon with as

many sides as there are

forces, and each side

equal and parallel to one
of the forces, and the

Asides being in the same
succession to each other
as the forces are. We
can now proceed to dis-

sect a simple truss.
Flg- 26 ' Roof Trusses. Take a

roof truss with two rafters and a single tie-beam. The rafters are

supposed to be loaded uniformly, and to be strong enough not to ive

way transversely, but to transfer safely one half of the load on each
rafter to be supported on each joint at the ends of the rafter. We
consider each joint separately. Take joint No. 1, Fig. 26.

Figs. 24 and 25.

GLOSSARY OF SYMBOLS. The following letters,
in all cases, will be found to express the same mean-
ing, unless distinctly otherwise stated, viz.:

a = area, in square inches.
b = breadth, in inches.
c = constant for ultimate resistance to compression,

in pounds, per square inch.
d = depth, in inches.

,= constant for modulus of elasticity, in poonds-
inch, that is, pounds per square inch.

factor-of-safety..
r= constant for ultimate resistance to shearing, per

square inch, across the grain.

0i z^ constant for ultimate resistance to shearing, per
square inch, lengthwise of the grain.

A = height, in inches.
i = moment of inertia, in inches. [See Table I.]

k = ultimate modulus of rupture, in pounds, per
square inch.

I = length, in inches.
in = moment or bending moment, in pounds-inch.

n constant in Kankine's formula for compression
of long pillars. [See Table I.]

o = the centre.

p the amount of the left-hand re-action (or sup-
port) of beams, in pounds.

q the amount of the right-hand re-action (or sup-
port) of beams, in pounds.

r = moment of resistance, in inches. [See Table I.]
s = strain, in pounds.
t = constant for ultimate resistance to tension, in

pounds, per square inch.
u = uniform load, in pounds.
v = stress, iu pounds.w = load at centre, in pounds.
x, y and z signify unknown quantities, either in pounds

or inches.
6 total deflection, in Inches.

p' = square of the radius of gyration, in inches. (See
Table I.I

v = diameter, in Inches.

r radius, in inches.
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;r = 3.14159, or, say, 3.1-7 signifies the ratio of the cir-

cumference awrf diameter nf a circle.
If there are more than one of each kind, the second

third, etc., are indicated with the Unman numerals!
as, for instance, a, a lt an, am, etc., or b, b,, b,,, 6Jn , etc.

In taking moments, or bending moments, strains
stresses, etc., to signify at what point they are taken'
the letter signifying that point is added, as, for in-
stance :

m = moment or bending moment at centre.
OTA =

ms "

mx "
s = strain at centre.

SB = "
point B.

sx = "
point X.

v = stress at centre.

VD = ''
point f>.

vx = '*
point X.

w = load at centre.

?A = "
point ^.

point A.
points,
point JT.
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We have four forces, one O A (the left-hand reaction), being

equal to half the load on the whole truss
; next, A B, equal to half

the load on the rafter B E. Then we have the force acting along
B E, of which we do not as yet know amount or direction (up or

down), but only know that it is parallel -to B E; the same is all we

know, as yet, of the force E O. Now draw, at any scale, Fig. 27,

No. 1, o a = and parallel to O A, then from a draw a b = and par-
allel to A B (a ft will, of course, lap over part of o a, but this does

not affect anything). Then from b draw ! e parallel to B E, and

through o draw e o parallel to E O. Now, in reading off strains, be-

gin at O A, then pass in succession to A B, B E and E O. Follow

on the strain diagram Fig. 27, No. 1, the direction as read off with

the finger (that is, o a, a b,

b e and e o), and we have

the actual directions of the

strains. Thus o a is up, there-

fore pushing up ; a ft is down,
therefore pushing down ;

ft e is

downwards, therefore push-

ing against joint No. 1 (and
we. know it is compression) ;

lastly, e o is pushing to the

right, therefore pulling away
from the joint No. 1, and we
know it is a tie-rod. In a

similar manner we examine

the joints 2 and 3, getting
the strain diagrams No. 2

and No. 3 of 'Fig. 27. In

Fig. 28, we get the same re-

sults exactly as in the above

three diagrams of Fig. 27,

only for simplicity they are

combined into one diagram. If the single (combination) diagram,

Fig. 28, should prove confusing to the student, let

him make a separate diagram for each joint, if he

will, as in Fig. 27. The above gives the principle
of calculating the strength of trusses, graphically,
and will be more fully used later on in practical

examples.
Should the student desire a fuller knowledge of

the subject, let him refer to " Greene's Analysis of

Roof Trusses," which is simple, short, and by far

the best manual on the subject.

Line of Pressure ID ro f ar"^ ot 'lcr trusses the line

Central. o pressure or tension will always
be co-incident with the central line or longitudinal
axis of each piece. Each joint should, therefore,

be so designed that the central lines or axes of all

Fig. 28. the pieces will go through one point. Thus, for in-

stance, the foot of a king post should be designed as per Fig. 29.

In roof-trusses where the rafters support purlins, the rafters must

not only be made strong enough to resist the compressive strain on

them, but in addition to this

enough material must be added

to stand the transverse strain.

Each part of the rafter is

treated as a separate beam,

supported at each joint,
and

the amount of reaction at each

joint must be taken as the load

at the joint. The same holds

good of the tie-beam, when it

has a ceiling or other weights

suspended from it; of course
f

.

these weights must all be shown by arrows on the drawing of the

truss, so as to get their full allowance in the strain diagram. Strains

in opposite directions, of course, counteract each other
;
the stress,

therefore, to be exerted by the material need only be equal to the

difference between the amounts of the opposing strains, and, of course,

this stress will be directed against the larger strain.

A TALL CHIMNUY. A chimney was built in 1885 fora lead-smelting

works at Pueblo, Cal., which is 319 feet in height, 10 feet in diameter

in the clear from the foundation up. It rests on 10 feet of smelter slag,

which was poured in a liquid state in the ground 16 feet deep, and

allowed to cool and solidify. On top of this, and above ground, is a

second foundation 16 feet high, made of brick. The stack proper,

which is 287 feet high, is made of iron and lined with fire-brick. It is

the largest stack west of the Missouri River.

FIRE FROM HEATED ASBESTOS. Fire originating from heated asbes-

tos intended as sheathing is noted by a patrol inspector in Philadelphia.

In one or two recent instances the combustion chamber of a regenera-

tive gas lamp was too near certain woodwork, and asbestos was in-

serted between, but the heat soon penetrated the stratum of asbestos

and set fire to the wood. In the other case the sheet-iron top of a port-

able heater was within a few inches of the joists of first floor; asbes-

tos was placed on the heater, but heat passed through and the joists

took fire. Heat was always above 300 Fahrenheit, and confined. No
fires were noted from steam-pipes sheathed in asbestos. The inspector

recommends as a safeguard from the heating of the non-inflammable

fibrous stone an unobstructed air-current between the source of the heat

and the asbestos covering. Iron Age.
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TAKING OUT QUANTITIES.

1JLTHOUGH the following rules

F\ apply to English practice, they
/ seem so comprehensive in

themselves as to make it worth
while to reproduce them in extenso.

The Manchester Society of Ar-

chitects has just issued a revised

edition of their General Statement,

originally published nearly fourteen

years since, of the methods recom-
mended to be used in taking quan-
tities and measuring up works. It

is thirteen years since the last re-

vision was undertaken, and al-

though in some matters the direc-

tions cannot apply all over the

country, we think the Statement is

worth reproducing, and that the

Manchester Society of Architects

has done well to reissue it.

In taking quantities it will always
be desirable to bear the character

of the works in mind, and so to

measure and describe them as to

give parties estimating the clearest

idea, and at the same time in the

most concise manner, of their cost

and character. In measuring up
works already executed it is, of

course, only necessary to ascertain

on what principle of measurement
the prices have been determined,
and then proceed accordingly.

GENERALLY.

Fees to corporation, hoarding, propping sides of foundations or

walls, and use of water for the different trades, to be mentioned in

the trade that has to provide them, or under the head of charges to

be borne by the general contractor. (If the right of advertising on

hoarding is to be reserved by the proprietor, it should be so stated.)
Each trade to provide its own scaffolding, unless specially mentioned.

Each trade to provide its own mortar. Protecting masonry with

slabs, etc., to be put by preference in carpenter's work. Expense of

watchman, making good damaged work, etc., to be inserted as occa-

sion may arise. Each trade to provide for the expense of the attend-

ance on the other tradesmen, and for cutting holes, and making good,
etc. When the general contractor is expected to be responsible for

damage by fire, an item for insurance to be put in the quantities, by
preference in the carpenter's work. Any provision of sums of money
or values for articles shall denote the net cash to be paid by the

builder, exclusive of his profit and the cost of materials and labor

required for fixing, which, however, should be fully stated. Clerk-

of-work's office and custody of drawings to be provided for.

EXCAVATOR.

1. Stripping surface-soil deep, and wheeling in heaps yards
run, to be measured in superficial yards. 2. Excavating to be

given in cubic yards, measured to three inches beyond the outer edge
of footings; with extra beyond for batter of sides of excavation,

depending on depth and nature of soil. State whether material is

to be left on the ground or carted away ;
and if wheeled, state the

distance. Extra price for wheeling every twenty yards run addi-

tional. The excavating for each successive depth to be kept sepa-

rate, and the nature of the material to be excavated to be mentioned
if possible. 3. Excavating to trenches for walls, etc., to be meas-

ured in cubic yards, and to be kept separate from the above, as also

for underpinning or any special work that has to be executed sepa-

rately. 4. Filling in and ramming to foundations, to be given as an

item, or, if thought desirable, to be done by day-work. 5. Clearing

away rubbish from time to time, to be given as an item. 6. Filling

in, or forming foundation for paving and flagging, to be taken in

superficial yards, and state depth and material
;
or add this to the

item of paving or flagging in mason's work. 7. Drains to be given
in lineal yards with description thereof, to include cutting trenches

and laying ; describe method of jointing and filling in
;
and state

average depth of each kind, and, when practicable, mention whether
in rock or other kind of ground. 8. Junctions, bends, etc., to be

counted extra beyond the length of drains. 9. Cutting trenches and

filling in to gas and water pipes (see Plumber), to be given in lineal

yards. 10. Wells, cesspools, eyes, etc., to be given with proper par-

ticulars, as the work may require. 11. Keeping foundations clear

of water beyond ordinary rainfall, or for propping to streets or

adjoining buildings, to be given as items.

BRICKSETTER.

1. Give description of materials and mortar and quality of work.

The work, unless otherwise mentioned, to be reduced to one brick

thick, and called "
brick-length walling," in yards superficial. If

sand, gravel, or water, on the spot is not intended to be used, state
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go. If there be much work of half a brick only it is desirable to

mentien it. Where a building is lofty it is desirable to divide the

work into stages vertically. 2. To obviate any misunderstanding as

to so-called trade usages, with regard to other materials, as stone,

etc., built in, it is proposed to measure the net quantity of brick-

work to be executed ; deducting entirely all labor and materials in

openings having more than 100 square feet "face" measure and

deducting materials only (leaving
" hollows

"
for labor) on the fol-

lowing :

(a). All other openings than the above, the shape they are actually

executed, provided they are openings in the walls and built above with

the same materials.

(6). All sills, strings, cornices, etc., and other masonry or dressings
built in, and being six or more inches high. The "hollows" thereon

being assumed to pay for the labor in providing proper bed therefor,

filling up thereto, and pointing up.

(c). Fireplace openings from underside hearth, and all flues, to be
deducted as "hollows," and the lineal dimensions of flues (with size, if

various), to be given for extra labor forming, pointing and coring out.

3. Joists and beam-ends, wall-plates, door-frames, band and gud-

geon-stones, codge-stones, beam-stones of ordinary dimensions, not to

be deducted if built in with the work. 4. All walls finished with a
bevelled upper edge, as to gables, eaves, etc., to be measured to three

inches above the average height ;
and the lineal dimensions of

" beam filling
" between spar feet and of "gable cutting" given.

5. Any work intended to be whitewashed, to be measured "
superfi-

cial," over all openings for pointing. 6. All splay cutting (with
width), bevelled arrises, moulded arrises, bands of fancy work (with
description), cutting to any shape not square, for ramps, hood-moulds,
etc., etc., double or other shaped reveals, to be given lineal. 7. Stops
to chamfers, and other single points requiring special labor to be
counted. 8. All brickwork in projecting bands, cornices, etc., to be
measured as walling, the labor as above in number 6. 9. Facing to

be measured superficial for "extra price over common;" and the

net quantity executed only to be given, after deducting all strings,

sills, etc., etc. All openings less than 100 feet to be deducted and

kept separate as " hollows for extra labor over common work," to

pay for the labor, plumbing, and setting out. Reveals to be meas-
ured for facing separately. 10. Cavity walling to be measured the

actual thickness of the bricks, as, for instance, to be measured at one
and one-half bricks or two bricks, etc., as the case ma}' be

;
and the

superficial dimension of the wall measured across all openings under
100 square feet, as " extra labor and extra materials for bond, form-

ing cavity walls." The nature of the ties to be mentioned. 11.

Work in cement or other material than the general run, to be taken
for " extra price over mortar," and the description of the material

given. 12. Backing up to ashlar walling to be kept separate from
the ordinary walling. 13. Wrought-iron bond, if used, to be given
in lineal feet. 14. Common relieving arches to be counted with aver-

age span, and separated into various thicknesses of wall, and number
of rims in depth, and this to cover all extra labor and materials.

15. Arches in facing to be either counted, with spans, depth, and
soffit given, and this to include all extra labor and materials, includ-

ing skewbacks, and cutting super-imposed work to fit the rake
;
or

else measured superficial as executed, for " extra labor and materials

over facing ;

"
girthing the face and soffit net, and measuring sepa-

rately the skewbacks, and cutting super-imposed work to fit the rake,
when the shape of the arches requires it. 16. Ordinary arching to

fireproof floors, etc., to be measured stuff and work in square yards,
with description and thickness, girthing along the line of average
thickness, and measure the lineal feet of skewbacks with description.
Groins to be measured lineal. Allow for cutting and fitting to iron-

work. 17. Trimmer arches to be counted, with average size, for
" stuff and work," including backing-up, and state whether solid or

concrete backing is intended. 18. Backing to arches that have been

measured, as in number 16, to be taken superficial, with average
thickness and description of material. 19. Damp-proof courses to

be given lineal with widths. 20. Risers for slopstones, steps, flag-

shelves, etc., to be counted for " stuff and work,'' or, if measured as

walling, to be kept separate, and so stated. 21. Wine-bin divisions

measured superficial, with thickness, and kept separate, or with the
above. 22. Eyes, air-grids, chimney-pots, setting-grates, or other

special items, to be counted, with description, and the mode of exe-

cuting the work. 23. Covering walls to protect them on special occa-

sions, and manner of doing it, to be added to the bricksetter's con-
tract. 24. Items : to cleaning down, making good, pointing, etc., at

finish. 25. It would be well to call the contractor's attention to the
fact that his price must include making good any damage done by
frost. 26. Concrete in foundations to be measured by the cube

yard.
MASON.

1. Plain ashlar walling and parpoint walling to be measured super-
ficial, net work, for " stuff and work," giving the kind of face, and aver-

age sizes and bed of stones
;
allowance to be made where square blocks

have to be cut to suit shaped openings, ramps, etc., and defining the num-
ber and dimensions of the through stones. Reveals to be measured
extra. Rubble walling up to eighteen inches in thickness to be meas-
ured superficial and described ;

above that thickness to be measured in

the cube and described. 2. Other masonry to be measured as here-

after mentioned, keeping the stone and labor separate, or when con-

ducing to the better understanding of the work, as in strings, etc.
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to be measured in lineal feet,
" materials and labor," with sufficient

Earticulars

to enable the number of joints to be included; count the
lir ends, quoins, etc. 3. Work in chimneys, or cornices, etc., re-

quiring special appliances for hoisting, or at considerable heights, or
of extra dimensions, to be kept separate, so far as the material,
hoisting, and setting are concerned

;
the labor, when done on the

ground, may be thrown in with the rest. 4. Under the head " stone
"

must be included the labor in hoisting and setting, and state approx-
imately the quantity to be set above forty feet from the ground.
5. Special appliances for hoisting, such as travelling-cranes, etc., to
be specially mentioned. 6. In measuring the cubic feet of stone for
other than the work previously mentioned, one inch each way beyond
the net dimensions of each block, when worked, to be added. 7. In
measuring the labor, the necessary operations of the workman to be
followed. The beds and joints of each block to be measured, and
kept under that head; and it will conduce to more easy pricing of
the work when these can be given in lineal feet, with the average
width, particularly for strings, cornices, architraves, jambs, etc. S.
The work exposed to sight to be classified under its different heads,
mentioning whether basted, tooled, or polished, and giving plain
work, sunk, moulded, sunk and moulded (this when the straightedge
will not work the block from a mould applied at each end), weathere'd,
sunk and weathered, and the various kinds of fancy surfaces, and
clearly distinguishing from straight work that which is raking, cir-

cular, circular on circular, etc. 9. Raised or sunk panels will require
that face of the block to be first measured for plain work (for setting
out on), then the face work, and the lineal feet of margin of its pai
ticular kind. 10. The points from which to girth moulded work will

be best ascertained by a consideration of the manual process fol-

lowed in its execution; in some strings it will thus have to be firthed
from wall above to wall below

;
in other instances, as cornices, where

the top is measured for sunk and weathered work, the moulded work
will girth from the nose only. 11. All mitres to be counted, with
the girth of the mould, etc., they belong to, and state whether inter-
nal or external. 12. Throats to be clearly given, either separately
in lineal feet, where the soffit has been measured as a "bed," or, in

other instances, girthed in with the moulded work. 13. The back
of masonry will not generally require any notice, except where it

shows through a wall that is not plastered, and in some quoins that
bed more than the thickness of the walls, where the sinking must be
taken into account. Tooling or rubbing backs of architraves, mul-
lions, etc., to bed frames against, to be measured lineal, and all check-

ing out for the same purposes to be measured in the same way. 14.

Holes for flues, timbers, etc., to be counted. 15. Rough sinking down
as a preparation for the carver to be given superficially, girthin<*
round the cap, truss, etc., etc. 16. All carving to be clearly set forth
with reference to the drawings or special marginal sketches

;
run-

ning ornaments to be given lineal with the girth ;
but caps, bosses,

trusses, modillions, patera?, etc., numbered. State if carver is to
find his own scaffolding. 17. Ordinary window sills to b numbered,
with dimensions. 18. Others than these to he taken cube, and the
labor taken out as before, and in addition the seats counted for

jambs, mullions, etc. 19. As tracery will generally be of a descrip-
tion between the work of an ordinary mason and that of a carver,
the most satisfactory way would appear to be to measure one face
over all the work as plain work for setting out on, and then number
each piece of tracery with its dimensions and reference to the draw-

ings or special marginal sketch for the remainder of the labor, but

measuring separately any groove or rebate for glazing. 20. Mul-
lions and other work with little material, as compared with the

labor, to be measured lineal, "stuff and work," with particulars or

sketch, .and give general indication of the lengths. 21. Columns to

be girthed for circular work (with or without entasis, as the case

may be), and flutes measured lineal with sketch, and number of stops
counted

;
if in extra lengths, keep both materials and labor under a

separate head. 22. Rustics and other channelled work to be meas-
ured lineal (after the surface and beds have been fully measured),
with sketch. 23. Cramps and dowels to be counted, with average
size or weight, if metal, and letting in and running; and state
whether mason is to find lead. 24. Copings, where worked out of

flags or thin material, to be measured lineal, and net as fixed, with

proper description of each face and mode of jointing. All knees,
apex, and foot-stones to be counted with sketch or particulars of

labor thereon. Any perforations for flues, etc., to be counted. 25.

Flagging to be measured net, in square yards, with proper descrip-
tion of materials, average and minimum size of flags, method of

jointing and laying ;
and whether mason to provide bed and mortar,

and if so, describe same. All exposed nosings to be measured lin-

eal
;
and any perforations or notchings cut to fit special corners or

other objects, to be counted or measured, and the portion so notched
out of any flag included in the gross measurement. 26. Flags, if re-

quired to be above twelve feet superficial, to be kept under the head
of "

landings." 27. Any special mode of jointing flags or landings,
as lap or joggle joint, to be measured once along the joint. 28.
Hearths to be given in superficial feet, and if the fore and back
hearth be in one piece, state "

large sizes," and count the notchings
for jambs. 29. Paving to be measured net, with description of sets

and method of laying, and whether mason finds the bed or not. 80.

Keep each kind of tiling to floors separate, and state whether and
what kind of bed is to be provided. 31. Bond and gudgeon stones,

codge stones, beam and pillur stones to be counted, with dimensions
and particulars of work thereon, and whether mason has to let it and
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run any iron work therein, or to find lead therefor. 32. Steps,

where practicable, are best counted, with dimensions and particulars ;

solid steps may be taken lineal, with average length, and count the

number for pinning in, and also the worked ends. All letting m of

balusters, newels, etc., to be clearly given, and joggle or notched

joints measured. 33. Landings, half spaqes.etc., to be either counted

with description or taken superficial,
with all joints, worked edges,

and soffits measured. 34. Letting in of grids to drains, coal-places,

areas, etc., to be counted, and state whether lead to be found, and if

the stone or curb has to be rebated state so. 35. Area and other

curbs to be taken lineal, and if cramped, so stated, with average

lengths of stone. 36. Dubbing out with Hags, for cornices, etc., for

theVasterer ' to bo taken lineal >
with width and tllickness >

and an
.
v

special labor. 37. Slopstones, etc., to be either counted with partic-

ulars, or measured superficial, with the labor, the sinking to be

girthed bottom and sides each way ;
mention the hole for grid, and

whether to be fixed by the mason. 38. Mason's work generally

requires very minute subdivision in measuring, and a knowledge of

the method of working stone is essential to the proper performance

of that duty. Each necessary operation of the workman should be

taken into account, although it may appear that the same surface (as

in panelled or enriched work, etc.), has to be measured more than

once for different descriptions of work. 39. Clean down and leave

all perfect at completion as an item.

CARPENTER AND JOINER.

1. Unless a special provision be made that timber and joiner's

work must finish net to the dimensions given (the waste being cal-

culated then in the price), it must be understood that all work will

follow the original marking or "
pricking

"
for sawing ;

thus each sawn

face would reduce the scantling by nearly one-sixteenth of an inch,

or half the width of sawcut, and each wrought face would entail a

further reduction of about one-sixteenth of an inch. A twelve by

six inch scantling would thus measure eleven and seven-eighths inches

by five and seveTi-eighths inches full, and a two-inch door would fin-

ish one and three-fourths inches full. 2. Labor, framing and nails to

be measured superficial, in square yards, for floors, roofs, and ceiling

joists; keeping the different descriptions, whether for single-joisted

or framed, separate, and defining the mode of framing, and taking

the dimensions over the extremities of the timbers, or the timber may
be taken cube and to include the labor. 3. Labor framing principals

to be measured the length of span, with wallhold, and separating the

different kinds
;
the samo with framing trussed partitions. 4. Or-

dinary studded partitions, and filling-in to the above, to be taken

superficial, in yards, for " stuff and work," with scantlings and dis-

tances apart. '5. Labor framing hips and valleys in lineal feet. 6.

Gutters lineal, or, if wide, superficial, and state if with bearers;

count cesspools, with dimensions. 7. The timber to be taken cube

when sawed to scantling, keeping as far as practicable, large scantlings,

as beams, purlins, Urge joists, etc., separate from small, as spars,

plates, etc. Beams are best given in lineal dimensions, and when over

thirty-five feet long should be kept separate. 8. When conducing to

the better understandins: of the work, however, large timbers, or

those with special labor, to be measured lineal and properly described.

9. Deals, planks, and battens, used for joists, etc., to be taken super-

ficial or cube. 10. Planing or other special labor to timbers meas-

ured superficial or lineal in feet, and stops to beads or chamfers

counted. 11. All timbers to be measured net lengths as fixed, and

trimmings for hearths, wells, skylights, etc., counted. 12. Angle

beads, staff beads, and tilting fillets in lineal feet. 13. Bolts, dogs,

straps, etc., of iron to be counted, keeping joint-bolts separate from

others. 14. Nogs and templates to be counted or kept separate

under a cube or lineal dimension. 15. Snowboards, in lineal feet,

with width and description. 16. Ridge and other rolls, and hip

and valley boarding, in lineal feet, with width. 17. Centreing, in

square yards, except centres for doors and window-openings, etc.,

which are to be counted, with span and width. In extensive fire-

proof works, a small quantity of centreing will often suffice if
"
taking

down and refixing
"
be given, together with the necessary staying.

18. Cornices and face-boards in lineal feet, with description and par-

ticulars of bearers, etc., and count mitres to the former. 19. Ordi-

nary flooring in square yards net; mitred margins to be counted.

20. Pugging to floors, measure across the timbers and state descrip-

tion, whether on slabs and fillets, or laths, and if filled in, describe.

21. Skirtings in lineal feet as fixed, with dimensions and descrip-

tion, and slate whether to include grounds; where above seven

inches, count all mitres and ramps, and labor of housing to archi-

traves, chimneypieces, etc. ;
if tongued to floor-board, state so. 22

Door-casings and frames in lineal feet (allowing length for tenons

etc.), and
=
state whether framed, and number of rebates; count

frames for dowelling. 23. Doors, grates, etc., net size, in superficia

feet, allowing for rebate in folding-doors, keeping each description

separate, and state if flush-beaded at meeting edges, or for double

margins, etc. ; hanging to be counted and described, locks and other

fittings at a price each and labor fixing; bolts to dimensions, anc

ditto." 24. Architraves in lineal feet, net measure, and state if will

grounds, and, except for single moulds up to three inches, count al

mitres, or special adaptations; blocks to be counted in pairs, includ

ing all labor-fitting architraves thereto. 25. Window sashes au<

frames to be measured full size of frames
;

if not square headed, state

BO, or else count the heads for extra price, with description; state i"

extra strength be required in any part of frame, or any particular

way of working weatherings, sinkings, etc. 26. Casement sheets

and frames to be measured separately and as above, with scantlings.

27. State if holdfasts or other particular mode of fixing frames be

required. 28. Skylights to be measured full size. Any portion of

, sheet made to open, to be measured again in addition, if it is a sep-

tate piece of framing, and any grooving, whether fillets, etc., ac-

counted for. 29. Window backs and elbows, and soffits, and linings,

worked one side only, to be kept separate from shutters, and state if

o have grounds; if linings are under nine inches wide, take lineal,

with the width. Plinths and capping and flush beads to be measured

ineal. Hanging sheets and casements to be counted, with particu-

ars of pulleys, cords, weights, hinges, fastenings, etc. Hanging
shutters and backlaps ditto. Window bottoms lineal, and count re-

urned ends. 80. Bracketing for cornices in lineal feet, with girth

jr sketch of brackets, and distances apart. 31. Coves, superficial

eet for stuff and work. 32. Cradling round beams, superficial for

stuff and work. 33. Bridging for floors in lineal feet, and state

whether slab or herring-bone bridging, also whether tie-rod or hoop
s to be used. 34. Wall-boarding and dadoes in superficial feej, and

give lineal feet of grounds, and also fitting to architraves, etc. 35.

All casings to underside beams, gutters, cistern, etc., in superficial

'eet, with description, or else lineal, with girth and number of beads.

36. Pipe-casing, ditto, and state if to be fitted with screws, for tak-

ng down at pleasure. 37. The different items of water-closets to be

se'pt separate, and state if fitted with screws, etc., to take down ;

seat and bearers, fall and frame, riser, all superficial ; skirting,

superficial or lineal, according to requirements ; capping separate.
Holes cutting, falls hanging, hinges, paper boxes, etc., and attendance

on plumber to be counted. 38. For bath framing take riser and

skirting as for water-closets; bearer for curb lineal; curb lineal, with

average width or superficial. 39. French polishing to be, where

practicable, measured separately in superficial feet. 40. Fixtures

equire careful measurement in detail; skeleton-fronts for drawers

and small cupboard fronts separate from the fronts themselves
;

rearers, false-bottoms, drawers fitting with stops, hanging-doors,

tnobs, and other fastenings, divisions, guides, etc., all to be taken

into account; shelves with widths and bearers or brackets, also hook-

rails, all lineal. 41. Stairs, in ordinary cases, to be counted, with

dimensions, and state whether returned nosings and cut-string boards,

notch boards, and number of carriages ;
measure hand-rail and bal-

usters, and newels separate; and casing and nosing, hand-rails and

Dalusters along landings; count ramps, scrolls, curtain-ends, and cir-

cular corners to wells ; give spandrel framing separate from square
Framed work; state French-polishing; landings to be taken superfi-

cial in feet, including bearers and nosings, etc., at the edge, to be

taken lineal. 42. All other items of ironmongery to be counted, with

particulars, or price and labor fixing in addition. 43. All circular

work throughout to be kept separate from straight work. 44. Enter

up reserved amounts, provisions of materials, or cash, etc., and

clearly state if such are to include contractor's profit or to be de-

ducted in full. 45. The carpenter generally undertakes the fixing

of the ironwork, and in many instances it might be desirable to put
the fixing and staying during erection in his quantities, giving the

weight of cast and wrought iron beams, etc., and counting the bolts,

rods, etc. 46. Insurance, if to be provided for by the carpenter, to

be entered.

PLASTERER AND PAINTER.

1. State description of materials, and keep the work of each kind

separate. 2. Plastering on walls to be measured from the floor

upwards, or from the point where each description of work com-

mences. 3. Where cornices are lathed on brackets, measure ceiling

and walls to the edge of the brackets only. 4. Where cornices are

not bracketed, measure the ceiling full size of room, and the walls up
to ceiling ;

all in superficial yards. 5. Deduct all openings 100

square feet and over; deduct materials and add labor (hollows) for

net sizes of doors, windows, fireplaces, and other openings under 100

feet superficial. 6. Where ceilings are panelled and coffered, or

coved, girth round all portions that are lathed, keeping circular

work separate. 7. Ceilings plastered between spars, etc., to be

measured across the spars and purlins, and even then kept separate,

and described as such. 8. All work run with a mould to be meas-

ured lineal on the wall and the girth given, as cornices, rustics,

strings, architraves, soffits, quirks, etc.
;
count all mitres, with the

"irth of mould they belong to ;
count mitres in panelled work. 9.

All cornices, etc., lathed on brackets to be kept separate, and

described as such. 10. All cast work to be counted, except running
enrichments. 11. Enriched members to be measured lineal, with

girth. 12. Modelling of enrichments to be, if special, so stated, and

the models to be the property of the architect. 13. Ceilings-or walls

covered with panels, formed by small moulds, to be measured super-

ficial, with illustration or drawing, for " extra price over plain

work ;

"
larger panelling or special decorative features to be meas-

ured in detail. 14. Angles to pilasters, etc., if specially formed in

cement or otherwise, to be so measured, lineal and extra to plaster-

ing. 15. Door and window frames, bedding, and pointing, to be

counted, and state materi)! to be used; also flushing to inside of

frames after fixing, or behind casings, window-backs, or other work

to be given. 16. Marking goods generally, and after plumber, gas-

fitter, bell-hanger, etc., and chimneypieces, as an item, stating num-

bers. 17. Coloring and whitewashing walls, etc., to be in superficial
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yards, measuring over all openings under 100 superficial feet; if the
work lias to be pointed by tlie plasterer, state so. 18. Painting to
include stopping and knotting, and to be given in square yards.
Priming to be separate, if on work painted before being fixed.

Painting to be girthed round all exposed surfaces, except as below.
19. Balusters, if ordinary square, and grids, gates, and other metal-
work painted on both sides, with bars about five inches to six inches

apart, to be measured one surface only; if closer or slightly orna-

mental, one and one-half surfaces
;
and for very close or very orna-

mental work, two to two and one-half surfaces. 20. Windows to be
measured each surface over full size of opening for painting frame
and sheets, or else the frames counted, and the sheets, if large
squares, counted; but if in small squares (as old-fashioned crown-

glazing), then count the squares instead of the sheets. 21. Fancy
or ornamental painting to be measured in detail, with lengths of

mouldings picked out, gilt, etc. All work in parti-colors to be kept
separate from plain work.

PLUMBER AND GLAZIER.

1. The lead to be reduced to weight, and the different kinds of
work kept separate, as gutters, (lashings, valleys, and ridges, and
flats; the work requiring solder, as cisterns and cesspools, dressing
over finials, and other fancy work

;
allow proper lap, as specified, to

flashings, drips and rolls; the net quantity of lead, as fixed, only to

be measured. 2. All water-supply, service, waste, or other pipes,
to be given in lineal feet, with the weight per foot or thickness

;
the

dimensions stated to mean in all cases, whether specified or not, the
clear internal bore. The price to include all soldering aud forming
joints, wall-hooks, and fixing. 3. No allowance to be measured
for sockets and joints in iron-piping, down-spouts, etc.

;
but state

whether Manges or holdfasts are to be included. 4. If pipes are to

be laid in trenches in the ground, state so, and how, and whether

plumber is to do the excavator's work. 5. Count all traps, and also
all bends ami shoes to down-spouts or soil-pipes, spitters from cess-

pools to spouts, rain-water heads, taps, plugs, overllows, wastes with

plug aud washer, water-closet, and bath fittings (the pipes thereto
and therefrom measured with the other piping), wash-basins, urinals,
hot-water cisterns, and other special fittings, and in ail such instances
to give a clear, unmistakable description of what is required, or the

price, exclusive of fixing. 6. Iron-gutters and down-pipes to be
measured in lineal yards; no allowance for joints, but elbows,

stopped-ends, etc., to be counted and described. 7. The different

descriptions of glass, with thickness or weight per foot, to be given
in superficial feet, assorting each into different average sizes, and

keeping bent sheets separate. Curved or other special edges to be
measured lineal, the glass being first measured the size such special
shape has to be cut from. Special descriptions of work, such as lead-

lights, etc., to be described. 8. Pointing to flashings to be measured
lineal and described. 9. Making good and leaving all perfect at
conclusion of works, as an item.

IRONFOUNDER.

1. The most suitable method is to reduce each description of

work to weight, keeping columns separate from beams, small castings
from large, and intricate ones, as railing, grids, etc., separate from

plain ones; the cost to include pattern making; any fancy work to

be specially mentioned, and the castings from each such pattern

kept separate from others; the metal to be taken at 40 pounds
per foot superficial, one-inch thick. 2. State whether price to

include fixing. ( Vide No. 45 in Carpenter). 3. Special labor, as

turning columns, coupling boxes, etc., to be given in detail. 4.

State whether beams are to be tested, and if at contractor's expense
and risk. 5. Bolts and other small fittings to be counted and des-

cribed, with the labor necessary in preparing for and fixing them.
6. State whether lead or other material is to be found for running
lugs, etc., and indicate the number of them. 7. Long-bolts, tie-rods,

etc., to be measured lineal, with allowance for head and nut, and
count the number of nuts, and screwing, and washers. 8. Swing-
sheets', gates, etc., and their fittings, hangings, and fastenings to be

fully described and counted, both for materials and labor. 9. In

measuring wrought-iron beams and frame-work, ascertain the weight
of metal in plates and other shapes, adding the rivets and bolts, with
the labor separate on any particular forgings or cuttings. 10. All

wrought-iron rolled or built girders to be fully described aud given
in lineal lengths, with section. 11. If painted before fixing, to be
measured in full.

SLATER AND TILER.

1. State size and description of slates or tiles, nails, and battens,
and whether and how pointed underneath, and amount of lap. 2.

The usage varying with respect to allowances at eaves for double

course, and hips and valleys for waste, the Manchester Society of

Architects purposes to measure slating net as finished, and to give
the length of eaves for extra price of double course, and the length
of each bevelled edge at hips and valleys, etc., for "single bevel cut-

ting and waste," and also the bevel cutting where so done to land-

gutters, etc. All openings of 100 feet to be deducted entirely, and

any others, but allowing for labor as "hollows," below that amount
down to six feet superficial, below which no deductions to bo made.

Any special cutting, as close hips, etc., to be separately mentioned
and described. 3. In tile-roofs, hips and valleys to be measured

lineal, and fitting included. 4. Ridge-tiling to be fully described

and given in lineal yards, and state how to be bedded and. pointed.
5. Pointing to overhanging eaves or gables, in lineal feet. 6.

Sweeping and cleaning out gutters, leaving all clean am! perfect. 7.
Circular slating, fancy courses, slating to spires, or other ipecial
work, to be kept separate and fully described.

SUNDRIES.

Floor or wall tiling, paper-hanging, cooking and heating apparatus,
bell-hanging and gasfitting, are generally matters of separate arran<re-
ment with the tradesmen. If requisite to include the two latter
bell-hanging may be given at so many bells with one pull, and so
many with two, the furniture beins described and counted

; gasfit-
ting at so much per position, exclusive of meter, for piping andbras8,
bits, or else measured in detail as for waterpiping.

COUNTERFEIT ANTIQUE " FURNITURE.

fRUQUAGE,.*
although a

term probably
unfamiliar to

many readers,
nevertheless de-
serves to rank

among the finer

y$ arts of modern
civilization, such
is the ingenuity,

industry and skill

with which it is

carried out.
Burns' cotter

mother was chiefly admirable for the skill with which she "n-ar'd
auld things look maist as weel as new

;

"
but the truqueur devotes him-

self, on the contrary, to the art of making new things look quite as

good as old. The stock in trade of the French truqueur and his Eng-
lish congener, quite as expert as he, need not be large. Walnut juice,
which gives an agreeable mellowness of tone, and nitric acid are neither
of them expensive. The latter imitates pretty closely the ravages of

ants, and holes bored with a fine auger easily give the worm-eaten
appearance which appeals to the lover of the antique in carved fur-

niture. A correspondent was informed by a workman's wife that
her husband was one of those solely employed in the boring or auger
business; but in Paris live worms are kept to do the work, and do it

better and to order, which is more surprising. New oak can be
stained by a solution of old iron in hot vinegar, which darkens it to
a deeper tone; it is then carefully oiled and polished. The price
demanded is such that bargains can be boasted of by the inexperi-
enced, while really fine work always commands its value in the open
market.

Any of the pieces of furniture which have to date from the six-

teenth century are severely beaten with a heavy bludgeon, which
serves to give them the worn appearance necessary to three centuries
of existence. A common device is to paint the panels of cupboards,
roughly carved on the premises, with white paint; they are then
dried in the sun, and after keeping some months are washed in pot-
ash, which removes the paint in patches, and the exquisite finish of
the carving beneath is apt to be taken for granted by the buyer, who
is aware that in the last century much good paneling was thus

painted and preserved to our generation in consequence in all its

pristine freshness of cutting and outline. Buhl of a very ordinary
description is ornamented by French dealers with brass scroll-work
after the design of Gillott, who succeeded Buhl. In porcelain and
faience one can only say,

" Caveat emplor," so clever are the tricks

by which even the learned are deceived. At Cage's manufactory at
Versailles the faience de Nevers is reproduced to perfection; but
here all is fair and open dealing. If the buyer prefers his purchase
"antique," Mr. Cage will bake it for him until the glaze crackles;
it is further mellowed in a manure heap, and a slight extra charge is

imposed. The special marks of favorite potters are easily imitated,
and as much pains is taken with the spurious ware with intent to de-
ceive as would suffice to give value to real specimens. The character
of the early decoration is carefully preserved, the even white of the
Moustiers ware, the dead, dull white of the Marseilles and the care-
ful finish of the old Delft potters.
At Venice the reproduction of the old palatial furniture is a thriv-

ing industry, and the same at Florence; but it possesses little or no
artistic value. The ebony is black-stained wood

;
the stipi are bone,

and not ivory; the shapes and patterns are carefully copied, and the

prices are not excessive. Good patterns are a distinct gain in furni-

ture; but the modern productions will not have the lasting qualities
of the old. Ivory triptychs are manufactured at Versailles. The
golden tint is gained by boiling in oil, then plunging into boiling
water, and drying before a hot fire which cracks the ivory to perfec-
tion. These require a very skilled eye to detect, as the carving is

often meritorious. Even works of the highest art do not escape the

truqueur. Clodion, the late eminent French sculptor, discovered a

jroup bearing his signature that had been sold for 4,500 francs.

Legal proceedings were instituted accordingly. It was brought toE-oup
bearing his signature that had been sold for 4,500 francs,

egal proceedings were instituted accordingly. It was brought to

light that the work in question was due to one Lebroc, who had made
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Millet, Cliapu and Guillaume, after careful examination and in spite

of the signature, decided that in their opinion it was not the handling
of Clodion. So the sales were annulled, and damages were not al-

lowed by the courts. Clodion's real name was Michel and some of his

earliest and finest works are thus signed. The famous vernis Martin

can still be bought at Paris, very like the old, but still not genuine ;

and at present the secret of the real Martin vernis remains as impen-
etrable as ever.

In buying old oak furniture the buyer should notice the presence
or absence of the " ties

"
or cross-bars near the floor, which are inva-

riable in the construction of the seventeenth-century joiners. The

forger is apt to forget this and thus himself brand the work as spu-
rious. Decoration was formerly the proper art of a guild of Floren-

tine artists in the fourteenth century. Painters, jewelers, engravers
and metal-workers lived in a happy state of co-operative harmony,
so that a coffer or casket might bear the successive impress of many
clever hands, as the enamel, the setting, the lock, the jewel-work,
would each be executed by an artist craftsman skilled as Dello, or

Cellini, or Ghiberti. Lumber World.

LIMEWOOD FOR CARVIXG. The old Dutch carvers, of whom Grin-

ling Gibbons was the acknowledged head, largely wrought in lime-

wood, anil, as this wood is not free from the attack of worms, a great

part of tliis old work has been destroyed, or has liad to undergo pre-
servative processes, details of which will be found in T. A. Britton's
" A Treatise of Dry Rot in Timber."

PURGATORY IN A COCK LOFT. The old Dominican church at Nice,
known as St. Dominic, is now used as a bakery for the French army.
A few days ago, when the architect was employed to make some ex-

amination of the roof, he discovered in the garrets over 000 skeletons

that had been flung in without order or arrangement. The medical ex-

perts declare they must have been buried in the church three or four

centuries ago. When Nice was occupied by the French soldiers in 1792

the monks were driven out of the church, which was used for military

purposes, and it is supposed that in making certain changes in the floor

the skeletons were thrown up in the garrets. The majority of the

bones are those of women, and among them there is no doubt the skel-

eton of a Duchess of Savoy, who was buried in the church. All the

remains have since been buried in one of the cemeteries of Nice.

Exchange.

INCREASING THE HARDNESS OF BRICKS. For obtaining products that

will offer greater resistance to humidity, etc., than ordinarily is the

case, an improved process of manufacturing bricks lias been brought
forward in Germany. After drying and grinding the clay, a mixture is

made of 911 parts of the latter, 8 parts of iron-filings, 2 of table salt,

li of potash, and 2 of elder or willow wood ashes. The whole is

heated to a temperature varying from .3362 to 3632 Fahrenheit ;
at the

end of from 4 to 5 hours the argillaceous mixture is run into molds,
then rebaked in the ovens always protected from the air at a tem-

perature of 842 to 932^ Fahrenheit. The product may be variously
colored by adding to the above quantity 2 parts of manganese for a vio-

let-brown, 1 part of manganese for a violet, 1 part of copper ashes for

a green, 1 part arsenite of cobalt for a blue, 2 parts of antimony for

yellow, and li parts arsenic and 1 part oxide of tin for white. Ex-

change,

SOME FACTS ABOUT REDWOOD. The producers of redwood lumber
are just beginning to understand a fact in regard to the Eastern require-
ment that is of vital importance to them as far as building up a per-
manent trade with the East is concerned, which is that their lumber is

sawed too thin. The mills in the redwood districts aim to saw just one
inch in thickness. The allowance made for surfacing is three thirty-
seconds of an inch for each cut, so when surfaced on two sides the lum-
ber is three-sixteenths less than an inch, whereas, the rule in Chicago
and other markets is that lumber, whether dressed on one or two sides,
must be full seven-eighths of an inch thick. The reason why the thin

lumber will not answer is that when used with other kinds of lumber it

will not match. Moreover, in house-finish, some of it is to be dressed
on one side and some on two; but the two are worked into the same job,
and therefore redwood is not consistent with itself. The difficulty is

the same with one and one-fourth inch and one and one-half inch; but
two inch and over is all right, as the allowance made here is greater on
the thick. Another thing the Westerners should understand is the

penchant that consumers here have for bright and fresh-looking lum-
ber. For that reason the pine wholesalers never dress their lumber
until it is shipped. In California, however, lumber is dressed on one
side as it comes from the saw: it is then piled and allowed to dry, and

AN OBSIDIAN MOUNTAIN. One of the forthcoming reports of the

Geological Survey will contain a paper by Professor Joseph P. Iddings
upon an obsidian cliff in Yellowstone Park. This cliff is an elevation
half a mile long by from 150 to 200 feet high, the material of which,
Professor Iddings says,

"
is as good a glass as any artificially manufac-

tured." Its colors and structure not only make it highly interesting to

the visitor, but furnish to the scientific investigator phenomena of im-

portance. The cliff presents part of a section of surface flow of obsid-

ian, which poured down an ancient slope from the plateau lying east.

It is impossible to determine what the original thickness of this flow
was. The dense glass which now forms its lower portion is from 75 to
100 feet thick, while the porous and pumiceous upper portion has suf-

fered from ages of erosion and glacial action. A remarkable feature
of the cliff is the development of prismatic columns, which form its

southern extremity. These are of shining black obsidian, rising from
the talus slope, and are from 50 to GO feet in height, with diameters

varying from 2 to 4 feet. The color of the material of this cliff is, for
the most part, jet black, but much of it is mottled and streaked with

bright brownish-red and various shades of brown, from dark to light

yellowish, purplish and olive green. The brilliant lustre of the rock
and the strong contrasts of color with the black are very striking. In

places the glass, in the process of cooling, has been broken into small

angular pieces, which have been again cemented by the later flow, pro-
ducing many colored and beautiful breccias. In some places the material
shows a fine satin lustre, while in others a deep golden sheen is noticea-

ble, which, under the lens, resolves itself into thin beams of red and
yellow light. Through the black and red glass are scattered dull blu-

ish-gray patches and bands, and round gray and pink masses, the effect
of which is to still further vary the appearance and beauty of the rock,
and make it the most conspicuous and characteristic variety of volcanic
lava known.
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by he time it is ready to ship the old dressing makes a sharp contrast
, 8tatementof the last nine months' progress in fourteen Southern States

IN almost every industry, and in every commercial channel, there is a
marked Increase in business, during this fourth quarter of the year, as far
as it lias gone, over the same time last year. The increase ranges from ten
to twenty-five per cent. The Improvement does not show itself very fully
in the ordinary statistics relied upon. Yet there is a vast improvement in

every direction. For several weeks this expanding volume of business was
not followed by a corresponding improvement in prices. An improvement
in this respect has at last set in. It was heralded by announcements in
trade journals of advances before actual advances had taken place. The
shrewder industrial managers early took alarm, and placed enormous
orders for material, and thus laid the foundation for the present improve-
ment. The full scope of the improvement is not apparent, because manu-
facturers, railroad-managers, and others are devoting most of their improv-
ing margins and not a little of new capital to the expansion of facilities of
one kind or another, and of productive capacity. The railroad companies
are especially following this policy. All of the trunk lines are making
Improvements, extensions, and additions of one kind or another. The
Western and Southern railroad companies are spending more money in

rails, lumber, cars, locomotives, terminal facilities and feeders than was
ever expended in the same time before. The iron and steel makers are in-

creasing their manufacturing capacity, but they did not begin this policy
until after orders began to accumulate at a. surprising rate. As compared
to six mouths ago, prices are higher in all the great industries. On as much
as one-fourth of our railway system freight-rates have been increased, not
on all classes, however. Railway-managers contemplate a general increase
of freight rates, as business expands. The textile manufacturers have per-
mitted themselves to be led into large contracts for winter and spring deliv-
ery on the basis of low frdl quotations, but most of them are now insisting
upon an advance of from ten to twenty per cent on spring deliveries.
Jobbers everywhere are quietly quoting higher prices, convinced that it is

not only necessary from a mere business standpoint, but necessary in order
to prevent a rushing in of orders of a speculative character. Consumers ot
all kiuds. of material for manufacturing, railroad, and building operations,
are ready to take advantage of opportunities for covering spring and later

requirements. The present advance has induced them to delay the placing
of orders which would go very far to create a booming tendency in the
market. This is one serious danger which we have just passed through, or
rather, through which we are passing safely. Within six months from this
time the produciiig-capacity of the country will have been largely increased
in a variety of directions, and the necessity for an advance in prices will
have been thereby largely overcome. During the past thirty days contracts
have been placed for no less than one hundred thousand toils of steel rails,
for immense supplies of brick, lath, shingles, lumber of all kinds, for cars,
locomotive-ensriues, and stationary-engines of all degrees and capacity. For
all kiuds of building-material, builder's hardware, and for steam and elec-
trical machinery. Meanwhile trade combinations have been perfected,
manufacturers of machinery, of textile goods, of hardware, of pipes and
tubes, of agricultural implements, and in some other branches, have come
together and have perfected their trade organizations iu the East and West
by which their mutual interest can be more efficiently subserved. There is

a scarcity of freight cars on most roads, and of coal cars on all of the lines

largely handling that fuel. There is an upward tendency in prices which
is stimulating confidence in trade and commerce. The development of in-
dustrial activity in the South shows no abatement. A presumably correct

with a fresh surface, if the order happens to call for lumber dressed
two sides. As finishing-lumber is used the best side out, and as either
the old or freshly-dressed side may contain imperfections, the result is

a variega'ed appearance which is not desirable In fact, the freshly-
dressed surface determines the character of the stuff, whether good or

cull, and the chance for selection is destroyed. In another point the

green-dressed surface is at a disadvantage. In drying there is a more
or less unequal shrinkage of the fibres, so that the grain of the wood is

marked in little ridges, and the same result is reached as would be by
poor surfacing. The evidence all goes to show that the redwood men
should allow their lumber to dry before dressing. Northwestern Lum-
berman.

gives the investment of $84,000,000, in round numbers, in a multitude of
small industries; besides this, large sums have been invested in railway
construction. Our latest advices from Great Britain go to fhow that the
worst is over. One leading iron-master said recently that it would not
be very long before the demand for hematiteore would go beyond the capa-
bility of that country or any other. The industrial depression in Great
Britain seems to be steadily dying out. Confidence is being reestablished.
This condition of thiogs will react favorably upon the industries of the
United State*. The labor question will become less and less troublesome,
notwithstanding the apprehensions of employers and that class of minds
which do not recognize that labor has a right to think. The crowth of

power will be accompanied by a wiser use of it. Strikes will diminish in

number, and lockouts will be resorted to onlv in the extremes! cases.
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0NE
of the matters which we hope will engage the attention

of the Convention of the American Institute of Architects

is the provision of better and cheaper facilities for the con-

veyance of drawings by mail. At present, by a ruling of the

Postmaster -General, drawings and tracings must pay letter

postage, and where drawings are sent in pasteboard cylinders,

or on wooden rolls, as is absolutely necessary to preserve them

from the rough handling of the letter-carriers in cities, the cost

of forwarding them by mail, although (jnly
one-half of what it

was last year, is still very considerable, especially as compared
with that of sending parcels of merchandise or printed matter;

and architects are in consequence usually obliged to entrust

their plans to the express companies, which, in country towns,

are apt to be slow and uncertain in delivery. Even where an

architect, for the sake of having his drawings transmitted

through the most direct and recognized channel, goes to the

expense of sending them by mail, he is, under the present sys-

tem, by no means sure that they will arrive safely, and he has

no redress against the Government in case of their loss or de-

struction. Most of us have had repeated experience of the

loss of plans in the mails, and we remember one occurrence,

more annoying, if possible, than the total loss of such property,

where a city letter-carrier, to save himself the trouble of tak-

ing upstairs a valuable plan, which, unfortunately, had not been

rolled on a cylinder, deliberately crumpled it up and pounded
it until he could force it throagh a half-inch slit into a little

letter-box in the hall-way of the building where he was to de-

liver it, and there it was discovered, some weeks later, after a

great deal of time had been spent in trying to find what had

become of it. Our post-office system is none too good, in any

case, but we rarely hear of losses of merchant's samples, or

other things of the kind, which pay for transportation only a

small fraction of the tax levied on architects' drawings, and so

long as architects pay exorbitant rates for such service, they are

certainly entitled to demand that it should be done with de-

cent care and despatch. The fact is that in the whole matter

of transmission of parcels our post-office is at least twenty years
behind that of any other civilized country. In England, France

or Germany it is now as common to take a box or parcel to

the post-office for forwarding as it is with us to mail a letter.

Anything, not dangerous to other property carried with it, is

accepted, prepaid by stamps at what seems to us an absurdly

low rate, and sent by the next mail, and delivered to the con-

signee. There is a limit to the size of the parcels received,

but in England, anything can be sent, we believe, which does

not exceed seventy pounds in weight, or which does not meas-

ure, by adding the length to the girth, more than six feet. As

these limitations admit a trunk of tolerable size, nearly all the

transportation for private individuals which with us is done by

the express companies, inconveniently and expensively,] is

there carried on by mail, and the service is so efficient and

profitable, even at the low rates charged, that the various Euro-

pean countries are at this moment actively engaged in arrang-

ing for the extension of the "parcel post" to include service

from one country to another. Here, as each nation has its own
custom-house regulations, it is necessary to provide for examina-

tion at the frontier, and for the collection of the duties, but this

has been successfully arranged, and the international parcel post

is already in operation between England and Belgium, and will,

according to the official announcement made last summer, be

very soon extended to Germany and Holland, if it has not been

already established. Between England and her colonies pack-

ages of merchandise have been transmitted by mail for some

months, at rates which must make Americans who do not own
stock in express companies rather envious. The last parcel

which came to us across the ocean was a box, about fourteen

inches cube, containing some books, and the bill for transpor-

tation from Liverpool was about five dollars. The same par-

cel, if we understood correctly the tariff of rates of the Colo-

nial parcel post, which we saw in various places in England,
would be carried from any post-office in England to any post-

office in New Zealand, and delivered to the consignee, for

thirty cents. Now, New Zealand is exactly on the opposite

side of the earth from London, and the distance, by the

shortest mail route, is about fourteen thousand miles, and if

the English mail-steamers are glad to carry such a box

fourteen thousand miles for thirty cents, it would seem

as if a charge of five dollars for conveying a similar box, in

the same steamer, less than one-fourth of the distance, must

allow, to say the least, a considerable margin of profit. In a

less degree the same discrepancy in cost between having a

thing done on a great scale for the public benefit, and on a

small scale for private profit is to be observed in inland trans-

portation, and it is quite time that the people in this country
out of whose pockets comes the difference should have the ben-

efit of such economies as are now in operation elsewhere. Al-

though architects do not have to pay out a very large portion

of their substance for the carriage of their plans, their express

and postage bills generally amount to a very respectable sum

by the end of each year, and as they have the advantage of

being able to speak their minds through the deliberations of a

highly-respected organization, representing all portions of the

country, whatever they might say on the subject would be sure

to command attention.

HE State of Maine has recently established a Board of

Health, which, to judge from its first Annual Report, vies

in zeal with any board of the kind in existence. When we

say that among the subjects treated of in the first report are

small-pox, vaccination, cholera, yellow fever, scarlet fever,

diphtheria, contagion, typhoid fever and consumption, it will

be seen that the Board does not propose to lose any of its fel-

low-citizens during the year through its want of faithfulness in

providing preventive suggestions against disease, and it must

feel a comfortable consciousness of having covered the ground
of contagious maladies pretty thoroughly. In general, the

essays on these and the other principal topics are necessarily

similar to those which appear in other reports of the kind, but

the Maine Board has, besides these, collected a great number of

reports from medical correspondents all over the State, which

are extremely interesting, and in many cases valuable. There

are few better observers to be found anywhere than country

physicians. Thanks to the laws regulating medical practice,

and to the many excellent professional schools in this country,

one is sure to find in every village at least one careful and ex-

perienced man, fortified by his scientific training against hasty

theorizing or one-sided observations, sufficiently versed in mod-

ern sanitation to write intelligently on the subjects to which it

relates, and intimate, as only a good physician can be, with the

methods of life of those among whom he dwells. It would

hardly be possible to imagine a better or more trustworthy

source of information than the experience of these men, and

the Maine Board of Health, in the long series of little reports

which it gives, offers hardly more than a suggestion of the ben-

efits which sanitary science is some time to derive from such

sources.
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TTANY curious quotations might be made from the letters

I XA of the Maine doctors. According to their unanimous tes-

timony, consumption of the lungs is the most prevalent
serious disease in the State, and many of them seem to have

devoted an unusual amount of time to the study of the circum-

stances under which it arises. Among these, most believe that

inheritance is the principal predisposing cause, but next to this

nearly all put bad ventilation and dampness. One physician
believes that, next to hereditary influence, the breathing of

vitiated air at night is the most potent cause of consumption.
He acknowledges that " the bad air of school-houses may have

something to do with causing it, but not one-tenth as much as

that of close sleeping-rooms." Most of the others, however,
are inclined -to attribute worse effects to school-room air than

to that of bed-rooms. Even one who says that "
heredity is

the principal cause
"

of consumption in his town, remarks in

the next sentence that " the most serious troubles with the

schools are poor ventilation of the buildings, and dampness of

the soil under and around them," and many, with reason, as it

would seem, ascribe rather to the damp, ill-aired and often

filthy school-houses, in which children pass their days, at least

the depression of the vital forces which provides easy victims

for the inherited or communicated disease, which in most cases

makes its attack either during the period of school life or soon

afterward. It would take too much space to quote half the

interesting observations made in these letters, and the almost

unanimous testimony which they contain to the wretched con-

dition of the Maine school-houses would be best left for the

private consideration of the citizens of that State, so we will

finish by mentioning only a curious case, in which two young

girls came on the same day to consult a certain physician about

what seemed to be pulmonary trouble. Both appeared to have

the same symptoms, which were those of incipient consumption,
and subsequent visits only confirmed the impression made by
the first. The doctor, as it happened, was provided with a good
microscope, and finally examined with this the matter expecto-
rated by each patient. In one case the matter was found to be

swarming with the rod-like bacilli, while in the other case they
were altogether absent. On being urged to give his opinion in

regard to his patients, the doctor predicted that the latter

would recover, and in a few weeks the inflammation of the

lungs had run its course, and the girl was as well as ever ;

while the other patient grew steadily worse, and died in a few

months of consumption.

TITHE Sanitary News, with its customary energy, has been
**

devoting its attention to the sanitary condition, or rather,

prospects, of the Indiana State Capitol, and has been put
in possession of some curious facts. Fortunately for their fel-

low-citizens, the people in Indiana who know something about

building do not hesitate to inquire whether the huge structure

for which they pay is being properly constructed, or to speak
their minds if they find anything going wrong ; and in the same

way, at a meeting of county health officers, held some months

ago, it was voted to investigate the plumbing and drainage of

the building, which was suspected not to be quite what it should

be, with the view of calling the attention of the Capitol Com-
missioners to anything that might be found objectionable.
The investigation resulted in showing that a brick sewer, four

feet in diameter, passed directly under the building ; that it re-

ceived on its way the various waste-pipes from the rooms

above, all of which were, for a portion of their length, of

glazed earthenware, imperfectly jointed, and buried under the

cellar floor, while the remaining portion was of iron, jointed

with hydraulic cement into the glazed pipes ; that two of the

soil-pipes were vented into brick flues, one of which had an

opening into the attic ; that no back-vents were provided to

the traps of urinals or wash-stands ; that there was no fresh-

air inlet to any of the soil-pipes ; and that the waste-pipes were

too large, the urinals, for instance, being provided with four-

inch outlets. The Commissioners were duly notified of these

variations from the principles of house-drainage now current,

but, instead of being grateful for the correction, they replied by

asserting that " the plumbing had been arranged in accordance

with the cardinal requirements of perfect house-drainage," and

that they had employed a sanitary engineer
" of national repu-

tation," Mr. Levi R. Greene, of Boston, who had "made plans
and specifications for plumbing in state-houses, hospitals, penal
institutions and hotels in various parts of the country," and

that this gentleman had pronounced the arrangement "alto-

gether satisfactory and successful." Fortified by this opinion
from their renowned expert, it is hardly necessary to say that

the Commissioners paid no further attention to the investigat-

ing doctors, who were reduced to console themselves by de-

scribing their case to the Conference of State Boards of

Health, which met at Toronto not long ago. Of course the

Conference agreed entirely with the medical men, and com-
mended their public spirit in endeavoring to have the State-

House drainage made to conform with the present practice of

intelligent engineers, but that, we suppose, will be the end of

the matter, and the Indiana Capitol, that monument to a cheap
architect, its ruined contractor, and an expert who, if the Com-
missioners represent him correctly, may at least be called old-

fashioned, will finish, like so many others of the public buildings
which discredit this rich and intelligent country, by quietly

poisoning the people who pay for it, until, years hence, the

public discontent makes it necessary to overhaul and recon-

struct two-thirds of the plumbing, at immense inconvenience

to the occupants of the building, and at a cost far exceeding
that of the most perfect arrangement, put in at the proper time.

TTTHE Grand Prize in Architecture at the French School of

X Fine Arts, has been awarded this year to M. Defrasse,

pupil of M. Andre\ The second place was awarded to M.
Louvet and Ginain, and the third to M. Sortais, pupil of MM.
Daumet and Giraud. It is worth remarking that M. Andre,
whose pupils receive a large proportion of the recompenses in

the School of Fine Arts, was the master of our own lamented

Richardson, who enjoyed for about seven years his counsel and
instruction. The subject for the prize design was a court-

house, on a grand scale, the programme calling for a large cen-

tral hall, the Salle des Pas Pert/us of the French and Belgian
court-houses, around which were to be grouped four small

court-rooms, and a large public hall, for the announcement of

decisions of special interest, while a hundred or more offices

and consultation-rooms were to be accommodated in specified

portions of the building, and a storehouse for records was to be

designed in close connection with it. M. Rivoalen, who con-

tributes to La Semaine des Gonstructeurs an interesting review
of the prize works, compliments highly several of them, dwell-

ing particularly upon the plans, which always seem to a French
architect the most important portion of a design.

THE
Deutsche Bauzeitung describes an absurdly simple

piece of machinery, which, for all its simplicity, might
often be made of great use, especially on those occasions

when ingenuity is required to make the most out of ordinary
materials. In this case the object to be attained is the drag-

ging of a heavy weight up an incline, and the materials neces-

sary consist of one long stick, one short one, one long rope,
and one short one, and a handspike or bar of any sort. The
apparatus is put together by sharpening the long stick, and

thrusting it two or three feetdeep into the ground, somewhere
near the upper part of the hill. It is best to incline the pole
away from the object to be hoisted. The short rope is then
fixed at one end, by a loop, to the top of the pole, and at the
other end to the short stick, which is driven into the ground
on the side of the long pole opposite to the direction of the ob-

ject to be dragged up the hill. One end of the long rope is

finally turned once or twice around the pole, near the ground,
and knotted over the handspike, and the other end is carried

down the hill and attached to the load to be hoisted. If the

top and bottom of the pole have been previously well rounded,
it can readily be turned by the handspike, winding up the rope,
and pulling the load up the hill. Almost any amount of power
can be obtained by lengthening the handspike, and if the ma-
chine should give way by the pole being dragged out of the

ground, it is the work of a few minutes to set it again in an-
other place. It is hardly likely that such a rude device would

supersede entirely the windlass or capstan, but for such pur-
poses as helping a tired horse up a hill, or pulling an overturned
vehicle out of a ditch, where nothing but improvised machinery
can be had, it is admirably adapted.

'TJS the building-season for the current year has practically

fl closed, so far as the beginning of new structures is con-

cerned, we can accommodate in our Saturday's issue the
most important of the building items we usually publish, and
hence the publication of the mid-week number will, for the

present, be suspended.
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ARCHITECT, BUILDER AND OWNER BEFORE THE
. I.

THERE
is

an old pro-

verb, that
" he who under-

takes to be his

own lawyer has

a fool for his

client" ; and if

one who essays
to be his own
architect usual-

ly purchases at

a very high

price a very im-

perfect knowl-

edge of some

portion of the

art of building,
the man who

imagines that

by reading a

law-books
will be en-

abled to get the

better of his

less instructed
> i i

*

tellow - citizens

is likely to haveTho Pilgrim Rock, Plymouth, Masr.

his illusion removed still more suddenly and unceremoniously.

Nevertheless, as by knowing something of the art of construc-

tion persons of intelligence are led to greater respect for those

who devote their lives to the study and practice of that art,

and, by understanding their counsels better, derive greater ben-

efit from their services, so may a layman, by knowing some-

thing of the legal rights and responsibilities which belong to

his position, be enabled to avoid the misunderstandings which

lie at the bottom of nearly all business disputes, at the same

time that he is forewarned against the errors by which he will

incur the penalties of neglect of duty, and fortified, if neces-

sary, in his endeavors to resist intentional fraud, or to enforce

just claims. Among all the business relations which men enter

into, there are none, perhaps, more complex than those which

are involved in the construction of a building, by the cooperation

of a multitude of contractors, journeymen, and dealers in mate-

rials, under the supervision of an architect, for the owner of the

land on which the building is erected, who is also the employer
of the architect ; and it speaks more for the general honesty

and good faith with which such operations are carried on than

for the prudence of the persons who engage in them that there

are hardly any two classes of men whose legal status, in regard

to other people, is so undefined as that of architects and

builders.

Of these, the architects seem to have had the least occasion

to appeal to the law in defence of their rights. Perhaps a

million building contracts, taking the world over, are carried

into execution every year, and it would be strange if, out of all

these, disputes enough should not arise to make the list of

building cases decided in the courts a tolerably long one ; but

architects are not only less extensively employed than builders,

but appear to be even more peacefully inclined, and cases to

which architects are parties are rare. For this reason, much

that relates to the legal position of architects must, for want of

judicial decisions bearing precisely on the point, be inferred, or

at least illustrated, by the comparison of cases belonging to the

history of somewhat similar professions, yet, scanty as is the

material for fixing his exact relations to other persons, the

architect is so important a factor in building contracts carried

out under his care that it is best to begin by defining those re-

lations as carefully as circumstances will allow, taking up first

the mutual duties and obligations of the architect and his

client, the owner of the future building, and afterwards those

which exist, or may, under certain conditions arise, between

the architect and the builder.

An architect may be employed m two different ways to

render professional services. He may be hired, at a given sal-

ary, payable by the day, or week, or month, or year, to perform

certain duties, or he may be simply engaged to do a certain

piece of work, either for a fixed sum, expressed or implied, or,

as is more usual, for a small percentage on the cost of the con-

struction carried out under his charge. His engagement to

render service in either of these ways forms the subject of a

contract between him and his employer, and as it is upon this

contract that he must rely for obtaining his compensation, he

cannot be too careful to have the terms of the agreement

clearly understood by both parties. In consideration of the

liability of the human memory to error, and to
prevent^

inno-

cent persons from being imposed upon by people professing to

have claims against them, founded on long-forgotten conversa-

tions, the laws of all civilized countries provide that no court

shall recognize, or assist in enforcing, any agreement for services

which are not to be performed within one year from the time

of the making of the agreement, unless the agreement, or some

memorandum of it, shall be in writing, signed by
" the party

to be charged," that is, by the one from whom payment is

sought. This rule is strictly applied in the case of hiring sal-

aried employes, and when a man is, let us say, appointed city

architect, or engaged as assistant engineer,
" for one year from

the first of next month," or " for twelve months from the

beginning of the next financial year," he may be dismissed,

without fault on his part, at any time before the expiration of

that period, and will be without redress, unless he can show a

contract, or a memorandum of his appointment, or some other

unmistakable evidence of the terms of the understanding be-

tween him and his employer, expressed in writing, and signed.

in some manner satisfactory to the court, either by the em-

ployer or by an authorized representative. There are many
instances of the application of this rule, which is one of the

sections of the Statute of Frauds, and appears, in nearly the

same words, in the statute-books of all our States, as well as in

those of other countries ; but one or two illustrations will be

enough. In a certain case a land-owner, on the twentieth of

July, hired a steward, agreeing verbally to employ him for a

year, but allowing him a few days to make arrangements for

his change of place. The steward entered upon his duties on

the twenty-fourth of July, and afterwards found occasion to

call upon his master to perform his part of the agreement, but

failed, the court holding that the contract of hiring was void

tinder the Statute of Frauds, for want of writing. So where a

journeyman wagon-builder
1

verbally agreed to work two years

for a certain firm, for which he was to receive one hundred

dollars, or fifty dollars a year, and, after working for them six

months, became tired of his bargain, and left them, it was held,

when his employers sued him for breach of contract, that the

agreement, not being in writing, was void under the Statute of

Frauds. It is worth noticing, however, that it seems to have

been the condition that the agreement was to be for two years,

for one hundred dollars for the term, which brought it unmis-

takably within the statute, and if the contract had been, let us

say, for services for two years at a dollar a week, there appears

to be some doubt whether it might not have been enforced,

although not attested by any written paper. In the discussion

of the same case before the Supreme Court of the State of New

York, reference was made to another,
2
in which the defendant

had verbally promised to pay the plaintiff, a minister, a salary

of two dollars a year for his services. The services were duly

rendered, and the defendant, probably thinking that the min-

ister could not bear the loss of interest on his salary so well as

himself, paid him a dollar every six months, instead of waiting

until the end of the year before paying him his two dollars.

This went on for several years, until differences arose between

the minister and the capitalist, and the former had to bring

suit to have the contract fulfiled by the other party. His

claim was resisted on the ground that the agreement, being for

services not to be performed within a year, was void under the

Statute of Frauds. The court, however, decided that in the

absence of any written contract or memorandum, the fact that

the minister had got his dollar every six mouths was evidence,

the value of which might be estimated by a jury, going to show

that the real intention of the parties was to have the minister do

six months' work at a time, and get his pay for it as soon as he

had earned it, and if the jury concluded that this was the actual

intention, the Statute of Frauds was inapplicable to the con-

tract and it might be enforced. Fortunately for the minister

the jury did come to this conclusion, and he recovered the

amount of his claim. It has been decided in Connecticut, also,

where an engagement was made with a man to work in a

1 Drummond vs. Burrell, 15 Wend., 307.

'Moore vs. Fox, 10 Johna. K., 244.
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factory a year, at a dollar a day, and the agreement was after

wards repudiated, that as there was no time agreed upon fo

the man to begin his work, he might have begun it immedi

ately, and as the Statute of Frauds only refers to contracts

which in their nature cannot be carried out within a year, it die

not apply here.

Although the courts do not assent to any evasion of the law

they will accept a written and signed memorandum, made sub-

sequently to the verbal agreement, and intended to refer to it

as a good substitute for it, and this written memorandum may
be made at any time before the contract is completed. A goo(

example of this is to be found in a case where a verbal contrac
was made for the sale of some coal,

1 which was afterwards re

pudiated by the seller, and a suit for damages was contested 01

the ground that the contract was void by the Statute of Frauds
It was proved that some time after the verbal agreement o:

sale was made, the purchaser wrote to the agent of the defend-

ants, asking for "a statement of our coal engagement," anc

received an answer, recounting the quantities and prices that

had been agreed upon. This reply was signed by the agent
and the court held that it was a sufficient memorandum, anc

that the signature was sufficient to make the contract binding.
Where there is no attempt at fraud or extortion, the courts

are disposed to interpret the Statute of Frauds as favorably as

possible for the party who would suffer by its strict enforce-

ment. Even in the matter of the signature which the statute

requires, a very liberal interpretation is allowed. In one case,
where a contract had been written in the common form, recit-

ing that "
I, A. B." agree to some matter, but had not been

signed in the usual place, on the line left blank for the purpose
at the bottom of the page, the enforcement of the contract was
resisted on the ground that it was not signed, and was therefore
void ; but the court, finding that the agreement was filled out
in the defendant's handwriting, held that his insertion of his

own name, although not in the usual place for a signature, was
a sufficient signing to satisfy the statute, and that he could not

escape from his agreement.

THE PARIS SCHOOL OF FINE ARTS. PAST AND
PRESENT.2

THE INSTITUTION.
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Original Sketch by Pils for a panel over the Grand Staircase of the Paris

Opera-House.

WHEN
Louis XIV was weeping at the death-bedside of his

prime Minister Mazarin, this last told him he would not be
much loss, as Colbert remained behind. This compliment was

not exaggerated, as it is due to this great man and public benefactor
that France to-day owes its present National Institution of the Fine
Arts.

It was founded by Louis XIV in 1648, and in 1671 he added an

Academy of Architecture
;
after a century and a quarter of exist-

ence, in 1793, the year of the Revolution, the two were suppressed,
but two years later, 1795, the schools of painting, sculpture and
architecture were reunited in one and given the name of School of

Fine Arts, and made 'independent of the Academies, known as the
Institute of France; and in 1819, Louis XVIII developed a system
of instruction which was not interfered with until 1863, under the

second empire. It was divided into two sections : painting and

sculpture, and architecture. In the first department were twelve

professors seven painters and five sculptors who came daily to

the school, to explain the human figure as drawn from the antique
and living model, while three of these professors had special courses
in anatomy, perspective and history. In the second division of

architecture the tasks were divided between four professional archi-

tects, one for theory, one for practice, one for the history of the art,
and one for mathematics : while they were assisted in their decisions

of the competitions of emulation by a commission of twenty honorary
members selected among the most distinguished architects of the

1 Williams vi. Bacon, 2 Gray, 391.
1 A. paper read before the Uotbam Art Students, New York, by Mr. Henry O.

A very, architect, graduate of the Paris School of Fine Arts, and Member of the
,Ncu York Chapter of the American Institute of ArchitecU.

time, by the assembled professors of the school. There were a direc-

tor, secretary, and five members for the actual administration, all

selected yearly, among the Counci^ By this arrangement the school

was endowed, by the decree of 1819, witli great prerogatives, and
controlled itself by an elected council, which taught as it saw best,
without ministerial interference; but in 1868 the Imperial Govern-
ment completely changed this organization, and relegated to itself

the control of this most important branch of public instruction. Its

argument was that the school being a national institution, the Minis-

ter of Fine Arts was held responsible for it to the Emperor, and it

was not just if he were not allowed to penetrate in the councils of the

school, and there impress some of his ideas for its existence, and,
while admitting that a body of savants should be recruited among
themselves by election, yet it held the School of Fine Arts was not a

learned body, but a service of the State, whose management should

enter into the attributions of a ministerial department, regulated and
administered by the same rules and principles ;

while it further con-

tended that the system of self-elective professors had, as an inevi-

table result, the perpetuation of doctrines and theories more or less

absolute, which jarred with the principles of the Empire, which pre-
tended to have no system or fixed and prejudiced ideas, but judged
all without prevention, only too happy to encourage originality. Of
course their arguments wore entirely justified by every theory of Im-

perialism. No painting had before been taught, nor engraving on
metal or gems ;

while in the architectural department, the classical

traditions and instruction that prevailed and were insisted upon pre-
vented any fresh and vigorous individuality from receiving encour-

agement or recognition.
So on the 13th of November, 1863, the Emperor signed a decree

re-organizing the School of Fine Arts, in which the administration

was confined to a director, named for five years, who was chief over
all the subordinates, and the interpreter of the wishes and decisions

of the Minister, and all his administrative regulations. The service

consisted of a secretary, a treasurer, a librarian, and a keeper of the

casts; the corps of instructors included seven lecturers and eleven

heads of studios ;
while there was instituted a superior council com-

posed of the superintendent of the fine ails, the director of the ad-

ministration, two painters, two sculptors, two architects, one en-

graver, and five members appointed by the Minister.

A list of the studies is pertinent to the subject, as well as to give
an idea of the importance of the school as a national institution of

learning. For the painters, sculptors and engravers, there were the

history of art, anatomy, perspective, costumes, ornament and aesthet-

ics, and for the architects some of the above, as well as architectural

history, architectural theory, building, legislation, physics, chemistry,
universal history, literature, archeology, decorative composition, con-

struction, botli theoretical and practical, plain and descriptive geom-
etry, stereotomy, and mathematics from the first principles of arith-

metic to the highest branch of mechanics.
This so radical reform of the old system of artistic instruction

aroused violent recriminations. The Institute of France saw with

great displeasure escape from it attributes that gave it a role and
considerable importance. Ingres bitterly contested the arguments
of the Imperial Government, believing it tended to destroy the

former good organization of the school, that it attacked rights

acquired by time and respected by all, and a manner of instruction

based on classical traditions, to give in return one only founded on

fantasy and adventure, with incompetent judges falsely directing the

studies. The newspapers were filled for weeks with protestations,

though hundreds of professional men sided with the Emperor, and

recognized that the liberal principles on which were based the terms
of the decree, opened to young talent a new horizon, and placed the

instruction within the requirements of the period and the progres-
sive spirit of the century. As by this decree the Institute of France
lost absolute control of the official instruction of art, and placed it in

the hands of the Imperial Government, the forty
" immortals " were not

slow in announcing their opinion of the sagacity of the act, though
since, they have been willing to concede that this transfer of author-

ity was for the best interests of France and art.

THE PRIZES.

As there are over one thousand students, the school has instituted,
:or their encouragement and emulation, a large number of medals,
hile endowments have been made from time to time, until now there

are twenty-six cash prizes given by the school and Institute, amount-

ng to 32,145 francs, but the highest gift in the hands of the Govern-
ment is the Grand Prize of Rome. To not mention it would be an

versight, as it is entirely conducted at the school, though the subject
s given and the award made by the Institute of France. The hos-

jitality of the school, which was offered to foreigners for the first

ime under Louis Philippe, was extended under the Empire, to com-
ict it ion for all the medals and cash prizes except this prize of Rome.
In 1666 a lull in the storm of rivalry that existed among the

irtists in the French Academy and its disagreements outside, was
ibtained chiefly by the efforts of Colbert, who asked the painters to

assist him in his endeavors to raise the character of the fine arts,

and no man had a better right to a respectful hearing than the Min-

ster, who at that moment was urging the king to purchase a palace
at Rome, for the reception and instruction of young prizemen, to

make permanent that intercourse with Italy, which had already been

requent though desultory, for Louis XIV had, at his own cost, sent

tainters, sculptors and architects to Rome, for the purposes of study
and comparative observation, and he now determined to recompense,
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each year, those students who carried off the royal prizes, by the estab-

lishment in Rome itself of a branch academy, in which twelve art-

ists could be lodged and boarded at the king's cost, each for a term

of five years. Such an extension of the functions of the Academy
in Paris conduced to greater harmony in the conditions of its affairs

and greater emulation among its members than had ever existed be-

fore. The rise and pi-ogress of the Academy at Rome has been un-

checked for two centuries.

This travelling scholarship consists of a five years' residence in

Rome, though the student is expected during the second year to visit

the principal citi-'S of Italy, and even go to Greece, where there is

also an Academy at Athens. The list of successful students is a

long one, and to give it would be but to repeat many of the greatest

names that have figured in the history of European art. In the esti-

mate of their attainments and developments, the list suggests the

obvious result which systematic training in a particular line must

have produced, not only on the art of France, but on the nation at

large.
THE PROFESSORS.

Ingres in the first half of the century, and the celebrated and

world-renowned trio, Cabanel, GeVome and Pils, under the second

empire and republic, have shaped the art of France and made its

progress sure and unchangeable. Classicism culminated in Ingres,
and the present generation of professors have in a great measure re-

spected its traditions, while consecrating their time to the services of

art and their country.

Ingres, born in the last part of the past century, was a pupil of

David, and received under him the Grand Prize of Rome, and be-

came the champion of his classical teachings, so much so, he was
accused of searching the ideal in tlie past and not in the present cen-

tury, but the verdict of his contemporaries and admirers was that lie

was so great he wa-i eternal, and not of his time and period ;
he is

considered the greatest draughtsman of his century; his drawings
can be compared to the finest period of Italian art they are the

maximum of science in art, energetic without ostentation, precise
without minutiae, full of masculine dignity without pretension in a

word, perfection. He produced a tremendous work, by incessant

labor, as he considered that incessant genius depended on the will.

He was short, stout, with strong features, low forehead, broad nose,

severe mouth, with a jaw of iron, and black, snappy eyes. Every-

thing in this extraordinary man was robust, and prepared him to

enter the arena of life and for sixty years meet the attacks of the

colorists, who disdained anatomical truth and drawing. No man had
more enemies, but he survived them all and left a work that will

never perish.
Cabanel was born in 1823, and received the Grand Prize of Rome

at the age of twenty-two. He had already obtained, two years be-

fore, a gold medal, which was but the forerunner of a long series of

successes and honors, that terminated in his election to the Institute

of France, the highest gift of his country. Like many other famous

men, he was a pupil of Picot, who infused in all his pupils such

sound and profound qualities. Not satisfied with his five years of

study of the old masters at Rome, he afterwards went to Florence to

study Ghirlandajo. and there absorbed what was best in him, copy-

ing him servilely, attempting to discover the source and truth of his

realism and the spirit of the life of his time. He worked inces-

santly, with the self-imposed task of assuming rank among the great-

est, and he arrived there by an ardent will, seconded by eminent dis-

positions. He is an artist of very rare talent, while personally he is

elegant, handsome and distinguished, which accounts for the title of
" aristocratic brush," which was given him by the critics. He be-

came a professor, with the new organization of the school, it being
the year he succeeded Horace Vernet in the French Academy. His

many historical canvases will remain the finest pages in the book of

modern art.

Gcr6me was born the year after Cabanel, but, unlike him, he never

had the Grand Prize in Rome, though he followed him to Italy,
where he continued his studies under Paul Delaroche. He had as

many other distinctions in life conferred on him as his colleague, and
was also made a member of the Institute, and Commander of the

Legion of Honor, a grade of that decoration that but six painters
have ever had. He had a great success with his first picture, when
only twenty-three. It is owned by the Government, who placed it in

the Museum of the Luxembourg. He is a man of great talent and

resources, well read, and a learned archaeologist, and as such always
selects subjects that require research and great qualities of study
and observation. He has travelled across southern Europe, and into

lower and upper Egypt ;
his reputation is universal, and no collec-

tion of renown is without his work; he shows the fidelity of a savant,
with the intuitions of a poet ;

his classical pictures, though somewhat
labored, evoke the souvenir of ancient Greece and Rome, and if his

pictures are always well ordinated and clean, yet he is fine and dis-

tinguished, pure and good, laborious but exquisite, and never in sym-

pathy with those of his countrymen who have given in to the

caprices of the time to paint from imagination. In person Ger6me
has a bony face, dead eyes, large forehead, once black but now griz-

zly hair, yellow complexion. He walks erect and stiff, is irreproach-
able in his dress, with his coat tightly buttoned, his cravat geometri-

cally tied, his moustache trimmed and straight, all of which helps to

explain the man's temperament as revealed in his work.

Pils was born in 1815, and took the Grand Prize of Rome at the

same age as did Cabanel, and immediatelv after his return to France
he made a brilliant ddbut at the Salon. His medals were numerous,
and other successes continued, until, in 1868, when he succeeded his

own master, Picot, at the Institute. His first really great picture
was "Rouget de 1'Isle singing the Marsellaise,"and popularized by the
well-known engraving. This was a patriotic inspiration, painted
during the Revolution of 1848, and led to the military subjects that
made his reputation and to which he owes the celebrity of his name.
His artistic career culminated in the " Battle of Alma," which will

always keep his name illustrious. Pils in later life was weak and sickly,
which obliged him to abandon all outside work while he was doing
the four enormous panels for the Ope'ra of Paris. He worked on
them with his habitual energy, against the protests of his friends, but
succumbed just as he signed them. He virtually gave his soul, with
his ebbing life, to this last great artistic effort. As a military painter,

though, he will figure in history. He excelled in painting the dead
and dying, the wounded and convalescent, while a sincere pity and

profound emotion animated his canvases and gave them the senti-

ment and poetry of military life; he made you hate war but love the

soldiers, through their sufferings and deprivations.
And last, though not by any means the least, I may be pardoned if

I speak of my own master, Jules Andre', who has figured prominently
in the architectural department for one quarter of a century, which

began with the new organization of the third Napoleon ;
his studio

has always been the most popular, and it obtains regularly two-thirds

of the medals and other prizes, and sends more men to Rome than

any other; he is a man with the purest taste and the sentiment of

classic art, and has contributed to maintain this art in the route it

has followed for more than a century. Though a thoughtful and
learned archaeologist, his knowledge does not stifle his inspirations,
for he always brings out the grandeur of the style and its monu-
mental character, while he has communicated his enthusiasm to an
entire generation; he received the Grand Prize of Rome in 1848,
the year of the Revolution, and at once undertook to bring out the

physiognomy of the Roman monuments and the aesthetic character
that belongs to each

;
while also studying the moulded marbles, gilded

by the sun, the picturesque effects, the sombre richness of the Etrus-

can tombs, the lovely coloring of Pompeii, the dignity of Pajstum
and the beauty of the Sicilian temples. This group of restaurations
was exhibited at the Universal Exhibition of 1885, and delighted
architects, artists and connoisseurs so much the government was asked
to publish them, which resulted in a publication that represents
heroic efforts, fatiguing journeys for distant researches in Greece, of

discoveries impregnated with talent and intelligent discipline in the

investigations of the principles and traditions of antiquity. His
latest and greatest work, the Museum of Natural History in Paris,
carried him to a seat among the forty

"
immortals," and gave him the

grade of Officer of the Legion of Honor.

THE BUILDINGS.

By a decree of the Convention, the convent of the Little Augus-
tins, which was founded by Margaret of Valois, first wife of Henry
IV, was converted into a museum of French monuments. The archse-

ologist Alexander Lenoir, who had made the suggestion first,

was made director, and opened it September 1, 1795, with a zeal
and perseverance beyond all praise. He succeeded in uniting
more than five hundred monuments of ancient France, includ-

ing architectural fragments, statues, bas-reliefs, tombs, divers

tablets, etc., that were chronologically arranged in ten halls, built

themselves with the ddbris of other and similar monuments
;
he

did even more, for he compiled with a sagacity that is rare, the

descriptive catalogue of this precious collection, a book so valuable
to consult on any subject that relates to the ancient history of France,
that it is considered an authority with archaaologists. The govern-
ment of the Restoration destroyed the Museum of French Monu-
ments, and returned to the churches and convents the majority of

the objects which had been taken from them during the turmoils of

the Revolution. To utilize this vast site thus made vacant, it was
decided to instal there the school of Fine Arts, and a well-known
architect of his time was selected to adapt the locality to its new
destination, but he thought of nothing better than to demolish all the

buildings of the old convent, except the chapel, and erect in their

place and gardens the edifices that to-day are called by the somewhat
ambitious name of Palace of the Fine Arts. The plan is very irregu-
lar, and consists of a series of buildings and courts, the principal
one of which is separated from the street by a handsome railing,
with stone posts, holding the busts of Poussin, the painter, and

Puget, the sculptor, whom the French consider the greatest masters
of their respective art. The sides of the court are covered with
blind arches filled in with paintings or enamelled lava, after Raphael,
while at the end is the principal front of the Chateau d" Anet, which
serves now as an entrance to the old chapel, out of which proceeds
a long corridor that leads to the several amphitheatres, where lec-

tures are given. On the fourth side of the principal court is the

gateway of the Chateau of Cardinal of Amboise, and through it can
bo seen the principal front of the school, two hundred and fifty feet

long ; this is in the correct and elegant style that prevailed in the six-

teenth century ; it contains an enormous covered court in the centre,
with rooms around and depending on it, for a collection of casts,
the largest and finest in the world, representing the Greek, Roman
and Mediaeval ages, and called collectively the Gallery of Casts; on
the second floor are the library, with several thousand volumes, the
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Louis XIV room, with portraits of all the Academicians of his cen

tury, the Council-room, with portraits of the directors, the Model

Hall, where is a remarkable collection of models of
Egyptian,

Greek
and Roman art in cork, mostly entire buildings, the Gallery of Prizes

where can be seen all the grand prizes of Rome since 1721. On the

side of the river, and facing the Louvre, are the vast Exhibition

Rooms, used for the competitions of the school, the largest room ol

which, tho Hall of Melpomene, is a splendid room rising to the roof,
from which it is spaciously lighted. Here are the famous copies
from the Vatican, and the penetration of the ceilings give the cele-

brated sibyls and prophets of Michael Angelo ;
the Sixtine Chapel

is next to tin
,
and is so called because of the splendid copy of the

Last Judgment, on canvas, the size of the original. The chapel con-

tains casts of the Renaissance, among which are the tombs of the

Medici, the Ghiberti Gates, and other famous pieces. The hall and

chapel are poetically joined by the Pompeian Court of the Mulberry
Tree, under the arches of which are fine old copies, from the antique,
some having been made under Louis XIV, by his pensioners at

Rome. The freize of the Parthenon is here very finely introduced

in the walls on a background of dark reds
; here, also, was placed

the monument of Henri Regnault, who was killed during the war of

1870, and last, but not least, is the famous semi-circular room known
as the Hemicycle.

THE

The Hemicycle is the title given to the composition which decorates

the semi-circular wall of the amphitheatre of the school, which is set

apart for the delivery of inaugural discourses and the distribution of

the prizes awarded to the students.

The chairs of the professors occupy a semi-circular niche, which

takes almost the diameter of the large hall, while the semi-circular

benches for the students are in front; around and above them
extends the wall already mentioned, which is well lighted from above.

In the year 1837 it was suggested to the government of Louis

Philippe that this wall should be decorated with some appropriate

subject, instead of being left bare. The idea was followed out by
the Minister of the Interior, and the commission was given to Paul

Delaroche. His first sketch which comprised only twenty-four fig-

ures was approved, and the contract signed for $15,000, the picture
to be finished in one year. Inspired by a noble ambition to leave

behind him a work that should connect his name honorably with

those of the great men who had gone before him, and justify the

choice of his country and the applause of Europe as his was

already a European fame Delaroche, while adhering to his first

conception, gradually enlarged it, till the twenty-four figures had

extended to seventy-five, and, after nearly four years of incessant

study, the magnificent composition was unveiled to the public. It

received a large amount of admiration and applause, and was con-

sidered one of the greatest, if not the greatest, production of modern

times; and it is proper to state that on its completion the artist abso-

lutelv refused any further remuneration than that which he at first

stipulated for, a sum which scarcely repaid the cost of labor and

material, while the thought and time were virtually munificently con-

secrated to art and to his country.
The space covered by the painting measures not less than fifty

feet in length by fifteen in height. The figures in front are colossal
;

those further removed are life-size
;
the painting is in oil. All the

personages are still; the animation is in the expression and attitude,

without movement ;
the subject, as conceived by the painter, is the

distribution of the prizes awarded to successful talent in the pres-

ence of an assemblage of the greatest artists of every age and coun-

try, from the era of Pericles down to that of Louis XIV. They are

placed in a Temple of Fame, on the throne of which are seated

Apelles, the painter, Ictinus, the architect of the Parthenon, and

Phidias, the sculptor, who preside by right of their antique fame,
below them four female figures that represent collectively the theory
of art, and separately personify the four great influences which have

developed into form in the fine arts, that is, Greek art, Roman art,

Gothic or Mediaeval art, and the Renaissance
;
while in the centre,

beautiful and bold, is a half-kneeling female figure, representing the

Genius of Fame distributing laurels.

This central feature of eight figures as compared to the rest of the

composition is a sort of vision, combining the real and the ideal.

The architects are grouped together, as well as the sculptors and

painters, these last being divided into draughtsmen, designers and
colorists without any attempt at chronological order, as Delaroche

considered that these men, assembled in friendly convocation, have

already taken their place in the Temple of Immortality, where

earthly distinctions of time and place are at an end.

THEORY OF INSTRUCTION.

In the departments of painting, sculpture, and engraving, no

attempt was ever made to reduce the instruction to formula, the

leaders of each generation knew that art eludes any attempt to

analyze it, or fix its principles by logical deductions, and that the

standard of truth should be fixed by the consent of persons of correct

judgment and refined tastes, though the present training of the

school can be aid to be expressed in the art that culminated in the

leadership of Ingres. In the architectural department until recent

years the training was purely classic, though the Renaissance has

now stamped its own peculiar forms upon all the work.of the school,

the classical traditions of the early teachers were adhered to, .until.

the Second Empire allowed the men to give full scope to all the

ability and originality they possessed. In this rapid progress towards
truth and unity, were seen the advantages of the national school,
as the men were equally well educated, and worked together in their

professional life, while rapidly perfecting a new style of architecture
of which the New Opera-House and the Trinity are the latest, and

perhaps the most complete types; if there is to be a new style of

architecture this school will produce it; the conditions that created
the old styles are realized and appreciated, while being adapted to

the requirements of our modern and advanced civilization.

Under the Second Empire enormous sums of money were spent in

beautifying the capital and provincial cities
;
entire quarters were

demolished, new boulevards cut through, streets widened and ex-

tended, elegant and costly residences replaced old ones torn down,
hotels, houses, churches and public edifices were erected, all on a
scale of magnificence hitherto unknown in the history of the world.

THE RESULTS OF THE WORLD'S CREATION.

Before the forming of the school the painters only walked in the

paths opened for them by the Florentine and Roman masters. The
Dutch and Flemish schools were enjoying great prestige, and though
it had produced some great men, yet it taught art without thought,
imitation without ideality or poetry, while encouraging a servile

copying of nature with extraordinary minuteness of workmanship
that lessened the artistic faculty, while the French at once saw and
felt that art should be elevated by thought, poetry, philosophy and
Christian sentiment, and the school created a species of art which
was truly and conspicuously original.
As the three Louis were great patrons of ecclesiastical art, their

dynasties developed the religious ideal, the Revolution created the

philosophical ideal, which was followed under Louis Philippe by the
Romanticists who fought against the large canvases of the First

Empire and produced the Orientalists, from whom outgrew the
Realists of our day. With all these struggles France has always pos-
sessed a true school, which produced a succession of great men, who
have ever upheld its traditions, men who united nobleness and dignity
of form to the most conscientious adherence to nature, who brought
to the service of their realism a profound knowledge of coloring, a
correctness of design and truth of expression, which won for them
the highest positions in the hierarchy of art; they have created a
school which is poetical in the lyric sense of the word, possessed
with great religious feeling, a high appreciation of nature, and, above

all, historical in the highest degree, endeavoring to record with

pencil and brush, the ideas, manners, and events of the times in

which it existed, and have, since its existence, created the most orig-
inal, the most varied, and the most national school in the whole his-

tory of art.

Contributors are requested to send with their drawings full and
adequate descriptions of the buildings, including a statement of cost.]

STAIRCASE IN THE HOUSE OF THE LATE HENRY W. LONG-

FELLOW, ESQ., CAMBRIDGE, MASS.

[Oelatlne print issued only with the Imperial and Gelatine editions.]

THE ASTRAL APARTMENTS, GUEENPOINT, N. Y. MESSRS. LAMB A

RICH, ARCHITECTS, AND MR. E. L. ROBERTS, CONSULTING ARCH-

ITECT, NEW YORK, N. Y.

the " Stewart Home for Working Women " was started in

New York man}' years ago, attention has been repeatedly called

to the great need of a good, comfortable home, not only for work-

ing women, but for a large class of people who want a home near
their work, or business, in which they can live with comfort at a small

cost. It has not been difficult to find such a place for those who could

pay from $75 to $150 per month rent, but the difficulty has been to

find a good home with plenty of light, pure air and pleasant surround-

ings at a rent of from $12 to $30 per month. The classes which it is

desired to accommodate are : The widow who has lived in affluence

but has been reduced in circumstances and feels that she must make
a home for her children ;

for the shop-girl, who has to go early and

stay late at her work, and for the clerk, or tradesman, who needs to

save from his salary or small capital. There is also a large class

whose circumstances, from one cause or another, require a comforta-

ble home at a moderate rent. The number embraced in this class is

much larger than would appear, perhaps, on first thought. Added to

the above is the great body of first-class mechanics who have fami-

lies, often cultured to a high degree and who can appreciate a home
with cheerful surroundings. But how can it be had within easy reach
of their business, where, within an hour's nooning, they can take their

mid-day meal at home V

Mr. Charles Pratt, of Brooklyn, has, for a number of years, been

ndeavoring to practically supply this great want by the erection of

a building or buildings which would be the best and most perfect pos-
sible solution of the working-man's hpme problem and to alleviate in

some measure the suffering caused by a lack of proper home conven-
ences. In the solution of this problem, with all its difficulties, his
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architects, and others employed expressly for this purpose, have vis-

ited the different cities of our country, and made careful study of

what has been done in London by Hon. George Peabody and others,

as well as the many excellent homes, either detached or in compart-
ment form, in other parts of Europe. Thus, from the best experience
of the past the aim has been to see how the greatest home comfort

could be had for the smallest rent, and the conclusion arrived at has

been, all things considered, that an apartment-home, properly con-

structed, would best attain this result. Having fixed upon the style

of building, the next object was to secure a location which would be

the nearest approach possible to the largest number to be benefited.

It must be in a healthy and unexceptionable neighborhood, and to

this end, as a result of much careful thought and investigation^ plot

of land was secured on Franklin Street, on the highest ground in

Greenpoint, with excellent drainage and on good, natural, gravel-soil

bottom, within five minutes' walk from the Tenth and Twenty-third
Street ferries from New York, and situated in the centre of a large

population, convenient to schools, churches and every means of refine-

ment.
The building is to be known as " The Astral Apartments," and it

may seem needless to say that every detail has had thoughtful consid-

eration. The construction of the building was put in the hands of

the Morris Building Company, who have been constantly at work for

more than two years in the preparation of plans, etc. The edifice is

rapidly nearing completion and may be described, briefly, as follows :

The principal features of the construction are perfect light, ventila-

tion and sanitary arrangements. Buildings of a like nature, al-

though on a smaller scale, have been examined with a view to remedy
the defects which experience has brought to light, and it is believed

that the present building will be the most perfect example of an

apartment-house in the country. The apartments are totally isolated

from one another by fire-walls; they have outside light and ventila-

tion to every room, the means of escape in case of fire are ample, and,

above all, the sanitary arrangements are absolutely perfect, and of

sufficient extent to give every occupant the proper conveniences of

living. A study of the plan will serve to show how perfectly these

requisites have been carried out.

The building fronts on Franklin Street 200 feet, on Java Street

135 feet, and on India Street 75 feet, and it will be noticed that at

intervals in each fapade are openings extending from basement to

attic, which, while enclosing the staircases, leave them open for per-

fect ventilation and light. They will be seen to divide the building
into different sections with six distinct sets of staircases, which are

built of stone between massive fire-walls. Added to this, to make
assurance doubly sure, regular fire-escapes have been placed in the

rear of the whole system, connecting each story from roof to base-

ment. From the landings of main staircases the different apartments
are entered through separate hallways, and each set of rooms is con-

nected with a large lift built in a brick shaft and supplied with metal

doors at each story.
An examination of the apartments themselves will show that they

consist of from three to five rooms each, thus giving accommodations

for large or small families. The English system has been adopted in

the culinary departments, giving a good-sized
"
living-room,"off from

which is the "
scullery," containing the sink, a set of wash-trays and

a large fuel-box, besides access to the water-closet, every one of which

has direct outside light and air. By an ingenious location of the

chimneys, they are also made to serve as direct ventilating-flues from

each closet. All the plumbing is Cms brought into direct lines through
the stories, and the pipes are laid so as to be exposed for cleanliness

and inspection.
In the basement, on India Street, is a large reading-room and li-

brary, open from side to side for light and ventilation, containing an

immense terra-cotta chimney-piece, to give it a home-like appearance.
On the corners of the first story are stores, designed to be conducted

upon some cooperative plan as a source of revenue to reduce the rent.

From a view of the exterior it will be si>en that the tremendous size of

the building has led the architects to the massive round-arch style of

architecture, and the doorways are thus formed by the noble Nor-
man archways, the central fa$ade on Franklin Street being rock-face

stonework through the first and second stories, and running up in a

double bay, projecting four feet, are united again at the top by an

arch and covered cornice of terra-cotta. Each corner, also, of each
facade is flanked by projecting bays of brick, and the whole building
is capped by an aroaded cornice of brick and terra-cotta, the gables

having massive flanking chimneys. Brownstone is used as the foun-

dation of the first story up to the window-sills, with the central fa-

cades of the same material
; otherwise, the whole structure is of brick,

the ornamentation being quiet and refined in stone and terra-cotta.

The cost of the entire property will be from $250,000 to $275,000.
The building is being erected by Van Dolsen & Arnott, builders.

"THE WARREN," ROXBURY, MASS. MR. CARL FEHMER, ARCHI-

TECT, BOSTON, MASS.

SKETCHES MADE IN THE VATICAN MUSEUM, ROMK, BY MR. C. H.

WALKER, ARCHITECT, BOSTON, MASS.

DOORWAY OF CHURCH, CORNER OF THIRTY-SEVENTH AND CHEST-

NUT STREETS, PHILADELPHIA, PA. MR. T. P. CHANDLER, JR.,

ARCHITECT, PHILADELPHIA, PA.

THE TREATMENT OF SEWAGE. 1 II.

Old CoH&ge
Port/mouth . /M -H

SEWAGE.

WE
now turn to water-carried sewage its composition, value

and treatment.

By the phrase
" the sewage of a town "

is implied :

(1) The excreta (solid and liquid) of the population.

(2) The refuse from kitchens, laundries, etc.

(3) The drainings from stables, slaughter-houses, etc.

(4) The liquid impurities resulting from various trade operations

(breweries, dye-houses, fellmongeries, etc.)

(5) The washings of public thoroughfares, etc.

(6) Domestic and subsoil water.

To speak broadly, we may define sewage as " the refuse of com-

munities their habitations, streets and factories."

It is manifest, therefore, that it is not possible to define broadly
what constitutes

"
average sewage." The quantity and quality of

the sewage of a town will be influenced by the following, amongst
other conditions :

(1) The number and nature of the manufactures and trade opera-
tions peculiar to the place, and which are drained into the sewers.

(2) The existence of an excessive number of stables (such as re-

sult from the presence of barracks).

(3) The volume of water supplied to the inhabitants.

(4) The proportion of rain or surface water admitted into the

sewers.

(5) The quantity of subsoil-water that leaks into the sewers.

(6) The density and general habits of the people.

(7) The season of the year.

(8) The time of day.

Sewage may be subdivided into

1. Domestic sewage.
2. Manufacturing refuse.

8. Rain and storm water.

We shall find, when we come to discuss the treatment of sewage,
the first great difficulty is the large quantity to be dealt with. It has

been suggested to meet this difficulty of quantity by adopting a du-

plicate set of sewers, the one for sewage proper (domestic and manu-

facturing) and the other for storm and rain water, or at any rate for

the larger part of the rain-water. For irrigation purposes, no doubt,
it is desirable to have the domestic sewage as little diluted as possi-

ble, but for chemical treatment dilution within certain limits is not

an evil. A separate system must be more expensive, besides which
it robs the sewers of one means of natural and effective flushing, such

as occurs after heavy rains. It also excludes from the sewage to

be treated many materials (e. g. road-washings) that certainly need

treatment as much as, if not more than, any sewage proper. To
limit the water for removal of filth to its smallest quantity is a sound

principle, but there is a danger in over-reduction. The most earnest

advocates of the separate system scarcely see their way to exclude

from the public sewers the rain falling on private property, as this

would for the most part necessitate two sets of house drains. It mav
be admitted that both the separate and combined systems have their

merits and defects, and that certain local conditions may determine

the choice of the system.
The arguments used in favor of a separate system are :

(1) Greater uniformity in the quantity of sewage conveyed.

(2) The prevention of deposits, the dimensions of the pipes being

capable of more accurate adjustment, permitting them to be daily
filled to their maximum at the hour of maximum flow.

(3) If the sewage has to be pumped, expense will be saved by the

limitation of quantity.

i A paper by Dr. C. Meymott Tidy, read before the Society of Arts, April 14,

1886, and published in the Journal of the Society. Continued from No. 5t>6 page
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(4) Prevention of floodings from the capacity of the sewers being
overtaxed, or from obstruction taking place in the surface channels

during times of heavy rain, or on the occurrence of a rapid thaw
after a long period of snow. Danger arising from the gases in the

sewers being forced by the rush of water thus filling the sewer, being
driven through the nearest outlet, and possibly through house con-

nections, will be avoided.

(5) Prevention of precipitation, and so of deposit in the sewers,
from earthy matters (such as building lime) being carried in at storm

time, together with road detritus, leaves, etc., and which, under ordi-

nary conditions, might not be removed until the next heavy rain.

(6) If obstruction occurs, a comparatively small volume of water
will be sufficient to flush the sewers effectively on account of the rel-

ative smallness of pipes.

(7) That with small pipes, good ventilation of the sewers may be
more easily effected.

(8) That the nuisance arising from organic matters being carried

into the pipes at the time of storm, and putrefying on the upper por-
tions of the sewer-pipe, where, under normal conditions of flow, it

forms a slimy coating and develops swarms of organisms, will be pre-

vented, the sewers being filled daily to their maximum working ca-

pacity.

(9) That the quantity of sewage to be dealt with would be greatly
decreased.

On the other side it is urged that, however sound it may appear in

theory, to urge
" the rainfall to the river, the sewage to the soil,"

there are manifest objections to the separate system :

1. That it is practically impossible thus to separate rain-water and

sewage, things that ought not to be in the rain-water pipes being cer-

tain to get there.

2. That the road-washings and filth making the first wash of a

heavy storm is most often far more filthy than the very worst sew-

a<*e, and, therefore, specially requires treatment.

3. That storm-water is the natural flush-water for the sewers.

It may be said that the third objection may be met by automatic

flush-tanks; the second by effective scavenging; the first by educat-

ing the people. We have not yet attained the ideal of sanitary
work. A separate system would, I fear, mean the intermittent pollu-
tion of our water-courses. There are legal difficulties, too, in carry-

ing it out, which I will not discuss.

I do not deal with the question of cost, except to say that the mere
size of pipe is not the only, nor is it the main question to be consid-

ered in laying pipes, the excavation, paving, etc., being practically
the same, whether pipes be large or small.

COMPOSITION OF SKWAGK.

Sewage, we have said, is a complex (luid : no absolute average
analvsis can therefore be stated. It will, however, be a good start-

ing point to regard the average sewage of London as a standard, and
to speak of sewage of greater polluting power as a strong sewage, and
of less polluting power as a weak sewage.
A large number of samples of London sewage were examined by

Dr. Frankland and myself between 1883 and 1884. The following
are certain average details worthy of record. The results are stated

in grains per gallon of 70.000 grains :

Maximum. Minimum. Average.

Matters in solution 49.77 28.42 45.213

Matters in suspension 163.9 21.4 48.65
Ammonia 6.527 2.518 3.012

Chlorine 8.33 6.67 7.21

Organic carbon 2.847 2.118 3.069

Organic nitrogen 2.676 0.964 1.738

Average ratio of N to C 1 : 1-77.

These results, however, take no note of true storm sewage.
Whilst an assistant of Dr. Letheby, I made, jointly with him, a

very large series of analyses of sewage from ten of the large city

sewers, the rate of flow being, on an average, 3,500 gallons per min-

ute. The following are average details :
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in order to prevent the solid matters from collecting. The ventila-

tion of the sewers is again a question of importance upon which
authorities differ, and no wonder, seeing how formidable are the

difficulties.

DISCHARGE OF CRUDE SEWAGE INTO RIVERS.

Nothing is more certt-in than that the discharge of crude sewage
into a river is unadvisable. It is, in fact, a method of shifting a nui-

sance from the nuisance-producer to his immediate neighbor. The
evils arising from such discharge depend mainly upon the suspended
matter in the sewage. This, first of all, floats about near the outfall,

certain portions of the organic matter combining with aluminous

compounds from alluvial mud raised by tides and steamers. In time,

deposition takes place. In the course of flow the various ingredients
are found to deposit more or less in the order of their specific gravity.
The first deposits are mainly mineral, with small quantities of or-

ganic matter carried down at the same time. The later deposits
are mostly finely divided organic matter, along with a small quantity
of mineral matter. Thus there occurs, as the result of flow, a natu-

ral sorting of the matters in suspension.
The organic impurities of the sewage in this manner collect in the

bed of the river and ultimately putrefy. The gases developed and
bottled up in time render the solids sufficiently buoyant to rise to the

surface where the gases of putrefaction (sulphur and phosphorus

compounds for the most part) are given off, the solid matter again

sinking to undergo fresh putrefactive changes.
Thus the nuisance from the discharge of sewage into the river

may be far more offensive at a short distance from the outfall, than

at the outfall itself. Further, at a point of slack water, the nuisance

arising from these solids in suspension may be greaily aggravated.
As regards the matters in solution, provided the sewage be sulli-

ciently diluted and allowed a certain How, complete purification will

be effected by oxidation; This fact is nowadays admitted liy nearly
all chemists, and need not detain us further. The self-purification
of running water is, however, not to be regarded as an argument in

support of allowing crude sewage to be discharged into a river.

Before dealing in detail with the value and the treatment of sew-

age, a few historical details may be permitted.
A Royal Commission was appointed in 1857 (known as " The

Sewage of Towns Commission ") to inquire into the best mode of

distributing the sewage of towns, and applying it to beneficial and

profitable uses. Their deliberations lasted for eight years, a prelim-

inary report being made in 1858, a second in 1861, and a final report
in 1865. Their conclusions were in favor of irrigation, their belief

being that irrigation processes might be made more or less profitable.

They say :

"
1. The right way to dispose of town sewage is to apply it continu-

ously to land, and it is only by such application that the pollution of

rivers can be avoided."
"
2. The financial results of a continuous application of sewage to land

differ under different local circumstances
; first, because in some places

irrigation can be effected by gravity, while in other places more or less

pumping must be employed; secondly, because heavy soils (which in

given localities may alone be available for the purpose), are less fit

than light soils for continuous irrigation by sewage."
"

3. Where local circumstances are favorable, and undue expenditure
is avoided, towns may derive profit, more or less considerable, from

applying their sewage in agriculture. Under opposite circumstances,
there may not be a balance of profit; but even in such cases a rate in

aid, required to cover any loss, needs not be of large amount."

In 1862 (i. e., during the life of the previous Commission) a select

committee of the House of Commons was appointed (called Select

Committee on the Sewage of Towns) to inquire into " the best

means of utilizing the sewage of the cities and towns of England,
with a view to the reduction of local taxation, and the benefit of

agriculture." They reported in April and July of 1862.

In May, 1865, the first Rivers' Pollution Commission was appointed
" to inquire into the best means of. preventing the pollution of rivers."

They made three reports, the first in 1866, and the second and third

in 1867. In February, 1868, their commission was revoked, a second

Rivers' Pollution Commission being appointed in April of that year.
The subjects embraced in the reports of the two Rivers' Pollution

Commissions may be best stated in the language of their commissions.

They were appointed
" for the purpose of inquiring how far the

present use of rivers or running waters in England for the purpose
of carrying off the sewage of towns and populous places, and the

refuse arising from industrial processes and manufactures, can be

prevented without risk to the public health, or serious injury to such

processes and manufactures, and how far such sewage and refuse can

be utilized and got rid of otherwise than by discharge into rivers or

running waters, or rendered harmless before reaching them ;
and also

for the purpose of inquiring into the effect on the drainage of lands

and inhabited places, of obstructions to the natural flow of rivers or

streams, caused by mills, weirs, locks, or other navigation works, and

into the best means of remedying any evils hence arising." This

Commission made six reports, the first in 1870, and the sixth in 1874.

In 1875, a committee of the Local Government Board was ap-

pointed to make special inquiry into the practical efficiency of the

chief systems of sewage disposals then in operation, and for which

loans had been sanctioned by the Board. It reported in 1876 (Sew-

age Disposal, Report of a Committee, 1876) :

"4. That most rivers and streams are polluted by a discharge into
them of crude sewage, which practice is highly objectionable.""

5. That, as far as we have been able to ascertain, none of the exist-

ing modes of treating town sewage by deposition and by chemicals in
tanks appear to effect much change beyond the separation of the solids
and the clarification of the liquid. That the treatment of sewage in
this manner, however, effects a considerable improvement, and, when
carried to its greatest perfection, may in some cases be accepted."

"6. That, so far as our examinations extend, none of the manufac-
tured manures made by manipulating town's refuse, with or without
chemicals, pay the contingent costs of such modes of treatment ; neither
has any mode of dealing separately with excreta, so as to defray the
cost of collection and preparation by a sale of the manure, been
brought under our notice."

"7. That town sewage can best and most cheaply be disposed of and
purified by the process of land irrigation for agricultural purposes,
where local conditions are favorable to its application, but that the
chemical value of sewage is greatly reduced to the farmer by the fact
that it must be disposed of day by day throughout the entire year, and
that its volume is generally greatest when it is of the least service to
the land."

"
8. That land irrigation is not practicable in all cases; and, there-

fore, other modes of dealing with sewage must be allowed."

This being the sewage with which we have to deal, our object is

twofold :

(1) To make use of any valuable constituents that it may contain
;

and

(2) To purify it.

Sanitary requirements, however, demand that no nuisance should
result in the course of the operation of treatment.

THK VALUE OF SEWAGE.

The basis on which the theoretical calculation of the value of sew-

age may be determined is, authorities suggest, simplicity ilself.

It may be conceded that the animal excreta are, practically, the
only constituents of manurial value.

Having determined the value of the excreta of a mixed population,
it is only necessary to know (1) the population of any given town,
and (2) the quantity of sewage produced (luring the twenty-four
hours, to estimate the manurial value of the sewasie. It may appear
strange, however, the question being one, we are told, of such sim-

plicity, that authorities before the Select Committee of the House of
Commons (1862) should have stated it so variously as from

$il. to 9(1.

per ton. Certain details upon which these money estimates were
founded may be noticed.

The Rivers' Pollution Commissioners, who fix its value at about 2d.

per ton, say,
" The money value of these constituents (combined ni-

trogen, phosphoric acid and salts of potash), dissolved in 100 tons of

average sewage, is about 15s., whilst that of the suspended matters
is about 2s. That is to say, that 100 tons of average sewage are
worth 1 Is., or about 2rf. per ton."

Hofmann and Witt arrived at a similar conclusion. Six-sevenths,
they say, of the valuable matters in sewage are in solution. Reckon
that 700 tons of sewage contains one ton of solid matter, havin<* a
total money value of 6 Os. 3d. (5 5s. for dissolved matters, and
15s. 3d. for suspended matters), it follows that the one ton of sewage
is worth about 2rf.

Lawes and Gilbert arrive at a similar conclusion. Reckoning the

dry-weather sewage of London as 24 gallons daily per head (= 40
tons per head per annum), and the ammonia as lO'lbs. per head per
annum, the money value would be 2d. per ton, whilst if the ammonia
be taken at 12 Ibs. per head per annum, it would be 2rf. per ton.
Take it, says another authority (Mr. Bailey Denton), that the fer-

tilizing elements of one person (worth, let us say, 8s. 4d. per year)
are diluted with 61 tons of water (an average quantity contributed

by each individual to the outflow from town?), the value cf sewage
is 8s. 4rf. divided by 61, or ]</. per ton.

Such are some of the estimates.

But there were those who desired to be still more precise in their
calculations. Authorities who desired to be cautious valued the
London sewage, when the population was 3,000,000, at 1,000,000
sterling, that is at the low estimate (ridiculous to many people of 6s.

8d. as the annual value of each person's excreta). The two chairmen
of Parliamentary committees (Mr. Brady and Lord Robert Montagu),
after a long inquiry, came to the conclusion that London sewage is

equal in manurial value to 212,842 tons of Peruvian guano, with a
market price of 2,890,000. Hofmann and Frankland considered
that 1,250 tons of London sewage contained the fertilizing matters
of one ton of Puruvian guano, whilst a very great authority indeed,
one before whom the chemical world justly bows in admiration would
listen to nothing less as the annual value of the metropolitan sewage
than 4,081,430.

2

Such being the teaching of science as to the value of sewage, noth-

ing was more natural than to urge upon authorities its application to
land. And here let me say at once, that I distinguish between utili-

zation of the sewage and it's purification. I consider them together,
but they are totally different questions.

Seience had its story to tell. The land acts, first, as a mechanical
filter, and, secondly, as a chemical laboratory. As a filter, the larger
insoluble particles are arrested on its surface, whilst the smaller are

2 See Voelcker's report on the "Commercial Value of Sewage and Soil Ma
nures," pul lifbed in the ripon of Metsre. Rawlinson and Head to the Loca
Government Board.



234 The American Architect and Building News. [VOL. XX. No. 568.

entrapped a few inches down. The water is absorbed, i. e., each

earth particle becomes covered with a liquid coating. Now follows

the work of the chemical laboratory. The enormous surface of liq-

uid thus formed is favorable to coercing the combination of oxygen
with the organic impurities of this subdivided sewage -water, car-

bonic acid and water together with nitric acid, oxidation being as-

sisted possibly by the presence of certain micro-organisms resulting.
The organic matters on the surface soon undergo slow burning. The
nitric acid is your plant feeder.

The process of slow burning is the work of oxygen, whilst that of

nitrification, as the researches of Pasteur and Warrington have

shown, is due to the combined work of oxygen and of certain lower

forms of life. Hence, to purify, you need not only a flow of sewage
but a flow of air, that is, constant movement regulated in its order.

As regards the lower organisms, they may be already in die soil or

be provided by the sewage. The purifying power of a soil, however,
is peculiar to itself. You cannot completely control aeration, al-

though drainage and loosening of soil will promote it, and an excess

of irrigation stop it. In fact, the soil as a purifying agent, is to say
the least capricious.

Purification, the action of the soil, is greatly assisted by the action

of vegetation. In winter time, when there is no vegetation, the soil

only must do the work.
Enthusiasts full of faith were found to embark in private sewage-

farms, whilst local authorities, anxious to save the rates, offered the

sewage to farmers in their neighborhood for a corresponding return.

It was not long, however, before a certain unpleasant awakening
occurred, owing to the farmers declining even to accept the sewage.

Reasons for this were sought. Was it due, as was suggested, to

the ignorance of farmers, and their blind attachment to old-fashioned

ways? This contention was scarcely feasible, seeing how keenly
they appreciate newly-invented manures (e. g., superphosphate, alka-

line nitrates, etc.), new implements, new methods of subsoil drain-

age, etc.

Men began to suspect one of two things, either that there was (a)
some obstacle to the agricultural use of sewage ;

or (h) that its theo-

retical value was very far from being its practical worth.

But other facts than those adduced by the mere working farmer,

presented themselves in the failure of the farming attempts of enthu-

siastic irrigationists. Despite the statement of Mr. Edwin Chadwick,
who, in 1844, propounded his views with the authority of the Board
of Health, that liquid manure was at all times preferable to solid

manure, and suitable for all crops and all soils, we have to record
one long series of miserable failures in the attempt to find experi-
mental proof of theoretical estimates. The failure of Mr. Smith's
farm (Deanstone), of Mr. Neilson's farm, of Mr. Telfer's farm, of

Mr. Kennedy's farm (Myremill), of Mr. Huxtable's farm, of Mr.
Chamberlain's farm, of Mr. Littledale's farm, and of Mr. Mechi's
farm (all of which cases have at various times been held up as won-
derful illustrations of the money success of irrigation) supply the un-

answerable answer to Mr. Edwin Chadwick and his school.

The Rugby farm was pronounced
" unremunerative

"
by its first

manager (see Mr. Campbell's letter, Times, November 18, 1864),
whilst it was abandoned by Mr. Congreve, and by Mr. Walker who
succeeded Mr. Campbell. The story of one and all sewage-farms is

a history of commercial failure.

The irrigationists, however, still pointed those who doubted the

commercial success of sewage farming to the Craigentinny meadows
in Edinburgh. We were told (correctly, no doubt), that in good
seasons 20 to 30 worth of green produce had been realized per
acre (say 25 average). But it is no secret,

(1) That in these meadows the quantity of sewage used has been
from 10,000 to 13,000 tons per acre, in other words, taking the prod-
uce as worth 25, the sewage employed had a value, irrespective of

rent and farming expenses, of less than $d. a ton.

(2) That the sewage was not used continuously, and when not
wanted on the land, was diverted into the sea.

Nothing is more certain than that the theoretical value calculation

of sewage, based on the supposition that the manurial elements of a

sewage, extracted and dried, are their value in solution must be

regarded as an extravagant dream of enthusiasm. Such calcula-

tions have entirely overlooked the effects of dilution, and the pres-
ence of a mass of worthless material. Nay, more, the "

profligate asso-

ciates," as they have been called in sewage, are not merely worthless,
but worse than useless. Sewage in this respect is not singular. Thus
whilst rotten farmyard manure may have an estimated value of 15.,
its practical value rarely exceeds one-half its theoretical. No doubt
the enthusiasts of a few years ago have learnt a lesson at some cost.

Mr. Bailey Denton, admitting the fallacy of old calculations, still

clings with praiseworthy consistency to some of his old ideas of value.

"Even," says he, "with such a greatly diminished value (i. e., lrf.
to \d. a ton), the country has a valuable property which it is our

duty to preserve."
We are constantly reminded, moreover, of the success of irrigation

in India, Egypt, Persia, etc. The simple application of water to the
soil in dry and warm climates increases fertility. Moreover, we
must admit that sewage has a higher manurial value than mere
water. But the cases are not comparable; a climate having the

temperature of our own with frequent rain (rain falling 150 days, on
an average, out of 365), is not to be compared with one of tropical
heat and of long-continued drought. The sandy soil of Gennevilliers
or of the Dantzie farm are no cases in point. Admitting as a fact a

certain manurial value in sewage, the English farmer, it is certain,
would sooner sacrifice the manurial value than be compelled always
to have the water. For two difficulties stares him in the face (and
a sanitary authority demands these conditions), first, to be compelled
to take the sewage at all times (day and night, Sundays and week
days) all the year round (summer and winter) whether his soil wants
it or not, or whether he has any crops or not that can profitably use

it, at all stages of their growth, seed time and harvest, and, secondly,
so to utilize it as to produce an effluent which at all time, all the

year round, shall neither produce a nuisance, nor pollute a public
watercourse. In times of frost during the heavy rains of spring
and autumn the farmer finds he has no alternative (his land being
practically impenetrable) but to let the sewage pass away unpurified
into the nearest stream. He finds, too, that the use of sewage again
is prejudicial during the maturity and ripening of the crops. These
difficulties were grasped by the Parliamentary Committee of 1862,
who reported, that "

it was desirable that those using sewage should
have a full control over it, so that they might apply it when and in

what quantities they may require."
Local authorities have, indeed, learnt the truth of these statements,

since when they adopt an irrigation scheme they know that it is nec-

essary for them to acquire land, and not trust to the farmers in the

neighborhood.
I am aware that the difficulty of frost is supposed to be met by the

increased temperature of the sewage. If time, however, be allowed
for the ground to be aerated, and the weather be so cold as to freeze

it, some of the sewage at least must flow over frozen ground. This
is the dilemma. Adopt means to aerate your ground, and it will be-

come frozen. Neglect to aerate your ground, and it is useless, or

practically so. The difficuly of storm-water is said to be met by a
certain portion of land being kept for storm sewage, and possibly

planted with osiers. But this does not meet the case. Your osier

beds can become water-logged as well as your farm. It is no doubt
an advantage to have a reserve, but it only meets a part, and a very
small part, of the real difficulty.

In considering the question of working cost, quite apart from the

expense of preparing the land, it is stated on good authority (Local
Government Board Report, p. 33) that sewaged land requires more
horses and double the amount of manual labor than ordinary arable

land. This means greater capital.
" To properly stock (I am quot-

ing from the report) and work a sewage-farm upon which the main

produce is consumed, quite five times the usual amount of money
will be needed."
There is another point to be recorded, the enormous care needed

in the management of a sewage-farm. Dr. Carpenter understands

this when he laments " how mischievous people often break down the

carriers and other works, and let the sewage run where it ought not

to go in that way, getting into the effluent water."

We have admitted a certain manurial value in sewage. Before we

proceed to consider the question of producing a good effluent, some
other points bearing on its fertilizing powers come before us, viz. :

(1) The methods of applying sewage to land.

(2) The soil best suited for irrigation.

(3) The crops most suitable for a sewage farm.

(4) The value of the crops so grown.
[To be continued.!

MODERN CAMEO CUTTING.
TTTlIE substance of which a mod-
J I ! ern cameo is made is a piece

of sea-shell. Every one must
have noticed that while the out-

side of many shells is rough and

unseemly, the interior is per-

fectly polished, and often of a
brilliant color. If the shell be

broken, the way in which the two

layers lie upon and pass into

each other may be clearly seen.

The species used by the trade

will be described farther on, but

we may here premise that they
are chosen on account of the

thickness and hardness of the

layers, of the contrast of color

between them, and the presence
of knobs on the exterior surface

which render it possible to work
in relief.

When a cameo is begun, a

'piece of the shell, rather larger
than the ornament is intended to

be, is cut out and affixed to a wooden holder by means of a substance

which looks like a coarse kind of sealing-wax, and seems to the touch

as firm as stone, but at once yields to any high degree of heat. The
inner surface of the shell is of course the lowest, and on the gray
outside the master draws a rough outline of the design, and places

the work in the hands of an apprentice, who reduces the knob by
means of a file to the requisite height, and with the same instrument

removes all the gray matter that lies outside the boundary lines, and

dresses the whole of the irregular surface. In this condition a cameo
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looks like an irregular piece of chalk rising out of a small plate of

colored glass. It is now returned to the master, who again draws
the design in pencil upon it, but more carefully this time, as the

places in which the dark background has to be seen through the

white mass must be indicated; and from him it passes to another ap-

prentice or workman who has already learned the use of the bulino

or burin. This is an instrument which is present in at least twenty
forms in every work-shop of importance. The coarser almost resem-

bles a stone-cutter's tool
;
the finer are nearly as delicate as those used

by an engraver. Thus, from the beginning to the end, the work is

always submitted to the master's eye, and always passes into more
skilful hands, until he himself adds the finishing touches.

It has of late years become the fashion to have cameo portraits
taken. This form of art is chiefly patronized by the Americans.

When such a portrait is made, the whole work, except the mere fil-

ing down, is usually done by the master's own hand. The likeness

may be taken from a photograph, but the cameo-cutter greatly pre-
fers a study from life. As a rule, he demands three sittings, of about

a quarter of an hour each. In the first, he makes a general outline

of the face; in the second he adds dignity, loveliness and expression ;

in the third he adds or corrects details. It must be confessed that

these likenesses are often striking, always clever, and generally abom-
inable. All the resources of the master's art somehow fail to make
Brother Jonathan look like a Greek hero, and, as the cutter has some
classical hero always in his mind, his work is apt to become an un-

conscious satire. We speak of Brother Jonathan, but must confess

that John Bull and his wife are not free from the same vanity. The
British matron considers such portraits exquisite ; they are for her

the criterion of all art, the ne plus ultra of truth and beauty, the

touch-stone by which to test good taste
;
but we cannot defer to her

opinion.
The great fault of most modern cameos is an excessive fondness

for detail. The more labor that is spent upon a piece the more val-

uable it becomes. Besides this, the master takes a pleasure in the

exercise of his skill
;
he is proud of showing his work through a lens

and pointing out the fineness of the single lines, and the perfection
of the whole execution. This exactly suits the taste of many of his

best customers, and so the general purpose of a design is often hid-

den under a crowd of minute felicities. It is because the Neapolitan
workmen are comparatively free from this fault that their work ranks
so highly as it does ;

but even they fall into it at times, especially in

their portraits, the cheapest of which are usually also the best.

The shells used by the cameo-cutter are of three kinds. The most

valuable, Casis tuberosa, is known in the trade as Concliiglia serpen-
tina. When the shell is perfect, the external layer is of a spotless

white, while the lower one seems at the first glance to be black
;

it

is in fact of a dark gray tint, something like unpolished steel, with
brown reflections. But such specimens are exceedingly rare, as

much as twenty-five francs being sometimes paid for a single one.

In imperfect examples, the white layer is either too thin, or is spoiled

by yellowish spots, while the black one is wanting in thickness and
hardness. These shells are bought by the hundred at the price of

from six to eight hundred francs. About a third of the number are

worthless, while only single parts of many of the rest can be used,
and then only for inferior articles. London Saturday Review.

APPLICATION OF THE MARKING SYSTEM TO SPEECH.
WASHINGTON, D. C., November 3, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, I read with interest in No. 566 of the American Arch-
itect your remarks on the system of points devised by the Societe Cen-
trale des Architectes de Belyique to assist committees in judging of the

relative merits of architectural drawings submitted for competition.
This system resembles very closely that in use by the United States

Civil Service Commission for marking candidates for government po-
sitions ;

in fact, there are many special applications of the idea which

you can readily call to mind. However, the first person whom I

know who proposed to apply this system to general use was a distin-

guished officer of the Corps of Engineers, U. S. A., and more than

thirty years ago he claimed it as his own discovery, and described it

in a magazine article under the title of "A new system of English
grammar." He explains it as follows :

" This system is exceedingly simple and easily explained in a few
words. Let us represent by the number 100 the maximum of every
human quality grace, beauty, courage, strength, wisdom, learning

everything. Let perfection, I say, be represented by 100, and an
absolute minimum of all qualities by the number 1. Then, by ap-

plying the numbers between to the adjectives used in conversation,
we shall be able to arrive at a very close approximation to the idea

we wish to convey.
" Let this system be adopted into our elements of grammar, our con-

versation, our literature, and we become at once an exact, precise,

mathematical, truth-telling people. It will apply to everything but

politics ; there, truth being of no account, the system is useless. But
in literature how admirable I Take an example : As a 19 young and

76 beautiful lady was 52 gaily tripping down the sidewalk of our 84

frequented street, she accidentally came in contact 100 (this shows
that she came in close contact) with a 73 fat, but 87 good-humored
looking gentleman, who was 93 (i. e., intently) gazing into the win-
dow of a toy-shop, Gracefully, 56, extricating herself, she received
the excuses of the 96 embarrassed Falstaff, with a 68 bland smile,
and continued on her way. But hardly 7 had she reached the
corner of the block ere she was overtaken by a 24 young man, 32

poorly dressed, but of an 85 expression of countenance, 91 hastily
touching her 54 beautifully-rounded arm, he said, to her 67 surprise:" '

Madam, at the window of the toy-shop yonder you dropped this

bracelet, which I had the 71 good fortune to observe, and now have
the 94 happiness to hand to you.'"

(Of course, the expression
' 94 happiness' is merely the young

man's polite hyperbole.)
" She thanked him, and with a 57 deep blush, and a 48 pensive air,

she turned from him, and pursued, with a 33 slow step, her prome-
nade."

" P. S. I regret to add that having just read this article to my wife,
and asked her opinion thereon, she replied that '

if a first-rate mag-
azine article was represented by 100, she should judge this to be
about 13; or if the quintessence of stupidity were 100, she should
take this to be in the neighborhood of 96.' This, as a criticism, is,

perhaps, a little discouraging, but as an exemplification of the mer-
its of my system it is exceedingly flattering. How could she, I should
like to know, in ordinary language, have given so exact and truthful
idea? how so forcibly expressed her opinion (which, of course, differs

from mine on the subject) ?

"As Dr. Samuel Johnson learnedly remarked to James Boswell,
Laird of Auchinleck, on a certain occasion,

'

Sir, the proof of the

pudding is in the eating thereof.'"

The author of the above was Lieut. Geo. W. Derby, Corps of Top-
ographical Engineers, U. S. A., and the article appears in his book
"
Phcenixiana," now, unfortunately, out of print, which contains much

valuable and interesting information on a variety of subjects.

Respectfully yours, D. P. HEAP.

A WARNING TO EXHIBITORS AT THE PARIS SALON.
PARIS, October 22, 1886.

To THE EDITORS OF THE AMEHICAN ARCHITECT:
Dear Sirs, Permit me to bring to your notice an affair, of which

a considerable number of architects having exposed in the Paris

Salon, have for some years past been the victims.

The publishers of a monthly journal, known as the Recueil d'Ar-

chitecture, which journal has, I believe, a more or less extensive cir-

culation in the United States, have the custom of selecting among the

divers works exposed at the Salon, and of obtaining the permission
of their authors to publish the same in the above-mentioned journal,
with the assurance that the original shall be restored to the owners
in a few days.
The recompense generally offered is a single lithographic copy.

My personal experience, which is only one of the many who have
fallen into the trap, was that, after several fruitless demands for the
restorations of my drawings, I was obliged to resort to legal proceed-
ings in order to obtain them, which I finally did, some three months
after the close of the Salon.

By way of recompense, I received a very insulting letter from the

publishers, who, nevertheless, continue to publish the designs under
their own name.

I hope you will kindly give this place in the columns of your
journal, in order that any American who exposes in the Salon in

future may be warned to protect himself against such knavery.

Very faithfully yours, JAMES ACKEUMAN.
A rchitect.

THE CATHEDRAL OF MALTA. Of course, one of the chief attractions

in Malta is the grand old Cathedral of St. John the Baptist, and I must
confess that, as with other things of which we have heard high praise
before seeing them, the first impression was disappointing. I entered
St John's at the hour of vespers and felt chilled. There was a very
small, inattentive congregation. Two men who sat close in front of me
(poor tradesmen), were discussing their worldly affairs so audibly that

an acolyte was sent down from the altar steps to silence them. The
architecture seemed to me stiff and cold. It was not till I returned to

Malta, on my homeward route, and had spent delightful weeks under
the stone roof of the old Grand Masters, that, overshadowed by their

spirit, I could realize something of the poetic beauty of their old cathedral

and learn to tread with more reverence on that sacred pavement,
because each stone is emblazoned with heraldic devices, or other memo-
rial, of some brave warrior who knelt here at his devotions and now
sleeps in the crypt below. But for this association, the pavement of

Pietra Dura, in oblong compartments (in memory of divers knights),
is very like a great piece of patchwork, and the effect of those inlaid

marbles lack repose. All round the great church are side chapels,
where the knights of each nation worshipped together. These, like their

eight palaces, or, rather, auberges, were set apart for the knights of

France, Provence, Auvergne, Arragon, Castile, Italy, Germany and

Anglo-Bavaria. Each chapel, of course, has its great altar and crucifix,



236 The American Architect and Building News. [VOL. XX. No. 568.

before which some worshippers are always kneeling, heedless of pass-

ers-by. There are second-rate pictures and heavy monuments with-

out number. Of these last, by far the most attractive to me is the

beautiful statue of Comte Beaujolais, a name endeared to me by old

family ties. The cathedral is said to have been formerly very wealthy,
but the French stole great quantities of gold and silver plate and

jewels from its treasury. Among other thefts was that of a most pre-
cious relic, namely, the right hand of St. John, which had been pre-
sented to the Grand Master by the Church of Santa Sophia, at Con-

stantinople. A magnificent diamond ring was transferred by Napoleon
from the skeleton hand to his own, and the relic was then restored to

the Grand Master, who, being no longer able to give it honor due, sent

it to Paul, Emperor of Russia, who built a church over it at St. Peters-

burg. Nothing escaped the rapacious invaders. AT. Y. Times.

THE COST OF CREMATION. According to a report read at a recent

session of the Berlin Cremation Society, the minimum cost of the in-

cineration of a Berlin "
subject" at Gotha amounts to 430 marks, ex-

clusive of church fees, singing, bell-ringing, mourning-coaches and urn.

An urn may be deposited, free of expense, in the columbarium for

twenty years, at the expiration of which term its safe keeping is to be

paid for, or tli3 urn will be properly interred, unless otherwise disposed
of by the relatives. If the incinerated remains are to be interred in a

Gotha cemetery immediately after being cremated, such interment
must be paid for like any other

; they may, however, be taken away in

a tin case by the family, if so desired. The quantity of coal required
for an incineration, as included in the fore-mentioned specifications, is

2i tons at 20 marks each ;
if several incinerations take place on the

same day only 11 tons are cliarged after the first. American Register.

WIRE AND ITS URES. We directed attention some time since to the

increasing importance of wire in various directions. One of tlie elec-

trical engineers, in speaking to the same point, indulges in the following

language :

" In no part of economy are we divorced from wire. It is

our slave, and an ever-present master. Sleeping, we repose on wire mat-

tresses. Eating, we see food which has passed through sieves, and which
is sheltered from insect appetite by wire covers. Calling, we pull wires

to ring curled-wire gongs. Travelling, we are conveyed by cable or

electric railways, hoisted by elevators hung on wires, and hurried over
wire bridges. We announce our coming by telegraph or telephone
wires, and we tread our way by night through streets lighted by means
of electric cables. Across our fields are strung thousands of miles of

barbed wire. Our clocks are set by wires, our watches run by wires,
our books are stitched by wires, our pictures hung by wires, and our

politics managed by wires. Forty years ago there was not a telegraph
office in existence. To-day they number over 60,000. Ten years ago
the telephone was not in existence. To-day there are 330,000 in use in

the United States alone." Metal Worker.

THE STATUE OF JOSEPH BRANT. The statue of Joseph Brant

(Thayendanegea), which was unveiled at Brantford, Ontario, on the

13th ult., is by Percy Wood. Brant stands erect, with his head turned

toward the left shoulder, a tomahawk poised in one hand, as if he were

alluding to it, and the other hand at his side, with fingers spread in ges-
ture. He has an eagle feather in his hair and rings in his ears, a buck-
skin coat with broad sash, buckskin trousers and moccasins. A long
cloak, fringed about the neck with bears' claws, hangs from his shoul-

ders and rests on the pedestal. The latter is square and has two groups
of three Indians each; those that stand reach to the level of Brant's
feet. The statue was made from cannon granted for the purpose by the

Canadian Government, and is nine feet high. The six flanking figures

represent the Mohawk, Tuscarora, Oneida, Seneca, Onondaga, and

Cayuga nations, typified respectively by a scalping knife, spear, pipe
of peace, bow and arrows, club and flint-lock gun. The bear, wolf and
tortoise, tokens of the chief clans, are also represented. On the two
broad sides of the pedestal are trophies of Indian weapons and imple-
ments of the chase, while about the base are two large, bronze bas-

reliefs, representing fifteen Indians in a dance and Brant addressing a

meeting of chiefs. Of the $16,000 which this, the first monument
undertaken in honor of an Indian, has cost, $5,000 came from the Six

Nations, 5,000 from the Dominion, and $2,500 from the Provincial

Government, the rest being added by individuals, the county of Brant,
and the city of Brantford. Boston Transcript.

WATER-GAS FUEL. A large number of the various schemes for

utilizing waste fuel in its different forms, to which prominence has
been given within the last three or four years, have had in view
the production or fuel-gas of some kind, principally water-gas, and
it is to tliis latter, therefore, that special attention has been given.
Even cursory examination, however, of the principals involved in some
of these undertakings have demonstrated in a most conclusive manner
that the requirements of water-gas manufacture are not generally so

well understood as might be supposed, and the result has been that
either those who had financial interests at stake suffered more or less

heavily, or there was a collapse before opportunity had been given to

the originators of such enterprises to successfully practise any great
amount of deception. It may not be amiss, therefore, to briefly point
out again, even in the absence of anything new or startling, some of the
main features of the water-gas process. Water, as is well known, con-

sists of hydrogen and oxygen combined in the proportion of two of the

former to one of the latter. These gases have a great affinity for each

other, and readily combine if, when mixed in the proper proportions, a

light be applied to them. If, however, the mixture be highly heated

throughout, no combination will take place. The precise point at which
this result occurs, known as the temperature of dissociation, has not
been certainly determined, though it is generally accepted as being
between 3,000 and 4,000 Fahrenheit. There is reason to believe
that the more highly the gases are heated below this point tho less is the

affinity which they have for each other. Thus, at a temperature of

about 2,000 the affinity of oxygen for carbon is much greater than its

affinity for hydrogen, and if, therefore, a current of steam be passed
through a coal fire, the steam will be decomposed, the oxygen will go
to the fuel, and the hydrogen will be set free, the result being a mix-
ture of carbonic oxide and hydrogen, quite free, or nearly so, from
nitrogen. The process is so simple and the economies ascribed, among
other things, to the gain of hydrogen are apparently so great that the
favor with which this method of gas manufacture has been received is

not difficult to explain. Yet practically there are some drawbacks con-
nected with it which make it appear in a less favorable light. The
work done in dissociation cannot be performed without some loss of
fuel beyond that theoretically necessary, and the hydrogen cannot be
recombined or burned so as to give out its full effect, representing a
waste of energy not to be overlooked. Convenience, however, is a
point which may well be urged in favor of using some kind of fuel in
the gas form, and to it there is reason to look as a cause of much devel-

opment which may be recorded in this line of manufacture. Iron Age.

THE latest summary of building-trade statistics in seven of the larger
cities exhibit a rather surprising activity and a very gratifying outlook for
the coming six months. The greatest general activity in building is exhib-
ited throughout the West and Northwest. In the city of Chicago the value
of permits for the first nine months of this year was $15,953,950 against
813,770,130 for 1885. The value of the permits of last week against the
previous week's permits is nearly double. The building statistics of St.
Louis exhibit a smaller increase, but at the same time a very gratifying one.
In Kansas City, Omaha, Duluth, St. Paul and Minneapolis, the increase in

permits and in their value certainly points to an active winter, and a more
active spring. Building material of all kinds is very firm in prices and in
numerous cases contracts have already been entered into for building sup-
plies for the spring. There is also an encouraging degree of building
activity in a number of manufacturing and business enterprises between
the lakes and the Ohio Valley. Reports from Springfield, Joliet, Indianap-
olis, Columbus, Cincinnati, Toledo, Cleveland and from the manufacturing
strip along Eastern Ohio, as well as from. Wheeling, Pittsburgh and from
Central Pennsylvania, all justify the general and safe conclusion that an
extraordinary amount of preparation is being made for building for the
coming season. A great deal of the activity will be in manufacturing.
There is an urgent demand for more capacity, in iron and steel making,
in glass-making, wagon and carriage making, tool and implement manu-
facturing, and, in fact, in all the industries connected directly or indirectly
with iron and steel using. The building-trade conditions farther East are
sufficiently familiar. The local building authority in New York city fur-
nishes statistics showing that 3704 buildings have been planned in that city
between January and October, costing 853,119,068, against 2874 buildings
last year costing under $40,000,000. The total number of conveyances is

put at 11,242 against 0,195 for same time last year. The corresponding
amounts of money are 201,826,369 and $149,511,513. The number of
mortgages recorded in New York city are stated by the same authority to
be 10,150 as against 8,4:53 for same time last year, representing in round
numbers 8117,000,000 and 886,000,000 respectively. The building statistics
of Philadelphia exhibit a similarly active condition in house-building,
manufacturing, and shop-building, and in real-estate transfers. Real estate
throughout Pennsylvania has been in active demand, and authorities there
state that the sale of lots for building purposes to people able and intend-
ing to build has been far in excess this year of any previous year. 'The
same activity is found to exist in Western Pennsylvania. A great deal of

manufacturing capacity is seeking sites there, attracted by the economical
advantages of natural gas. A vast amount of house-building is projected
by local capitalists for the coming year. Rolling-mill capacity is being in-
creased. New mills and furnaces are either projected or under way. The
entire natural-gas region will, it is evident, become the greatest manufac-
turing centre upon this continent. Through Ohio, especially within reach
of the natural-gas region, there is a great deal of new building projected.
The Ohio Valley is maintaining its prestige as a manufacturing region, but
the greater part of the new euterprises are small concerns involving an
expenditure of 5,000 to S100.000. It is probable that there will be no seri-
ous advance in iron and steel or in their products. While trouble is proba-
ble in the building trade it is scarcely possible in the iron trade. The two
classes of mill-labor are controlled by yearly contracts, one which expires
in January and one in June. All kinds of iron and steel are high and firm
in price, but prices are not likely to be jeopardized by any speculative
influences.
The distribution of all kinds of lumber has been remarkable. Mills in

the Northwest are, in numerous cases, operated day and night to accumu-
late stocks sufficient to meet the requirements which the development of
the past two months have shown to be necessary. Freights have been ad-
vanced both by lake, rail and coastwise. Dealers have advanced quotations
correspondingly, and buyers are still making haste to cover winter require-
ments. No scarcity is probable. Saw-mill capacity in the Northwest and
South has been largely increased and presumably, therefore, the future
supplies will be greater. Lumber manufacturers have been hopeful all

along that the cut now nearly over would not crowd the market. It is only
the extraordinary demand which keeps prices at anything like remunera-
tive limits. The industrial situation generally is strong. Fuel is in active
demand, shop-capacity is oversold, capitalists feel more inclined to extend
their investments in industrial directions, and in view of the general activ-
itv and strengthening of prices. The wonderful expansion going on
North and South will meet the extremest requirements of the country.
Foreign and steel markets are improving, and large orders are now in hand
for rails, blooms, billets, crude iron and other products. The American
rail-makers have sold one-third of their producing capacity of next year,
and the car and bridge builders are hurrying in orders. Both at home and
abroad the industrial revival is significant. The activity abroad means
higher prices here next year.
The labor question continues to occasion distrust. Employing interests

desire a settlement of wages during the winter, yet they do not feel inclined
to ask their employe's to meet them for that purpose. Organization among
employers is growing in many industries. The compacts made have been
maintained and are restoring confidence. The unfortunate eight-hour
strike at Chicago revives distrust as to the probable future course of the
Knights of Labor, but employers generally have faith that so far as that
organization is concerned there will be no official recognition or aid given
to a general movement to that end.
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IT
seems that the law which was passed a year or more ago

in New York, limiting the height of dwelling-houses to a

maximum of eighty feet from the sidewalk, has, like so

many others of the statutes which we pay our legislators for

composing, proved a dead letter. It is not quite settled yet
whether it was born dead, or died immediately after birth, but
it is certain that it never showed any signs of life, and some
doctors in the law assert that it never possessed the organs
necessary to vitality. According to these learned men, the

statute neither contained any provision for its own enforcement,
nor mentioned any penalty for its violation ; while, even if it

had been fortified by these weapons, it was plainly unconstitu-

tional, since it undertook to limit men in the enjoyment of

their real estate, which, in legal theory, extends from the sur-

face of the ground on which its boundaries are drawn to that

heaven where titles and taxes have no place ; and moreover,
even if it had been originally constitutional and vigorous, it

was repealed immediately after its passage, by the passage of

the General Building Law of 1885, which contains precise pro-
visions for the thickness of walls in dwelling-houses more than

one hundred and fifteen feet high, under the rule that a subse-

quent statute abrogates and repeals all provisions inconsistent

with it which may be contained in those previously existing.
We have our doubts as to the unconstitutionality of laws re-

stricting the height of buildings, but our readers will observe
that a law which never had any life in it, nor possessed any
vital parts, and which could not exist, if it had possessed them,
in the pure, constitutional atmosphere of New York, and which,

moreover, was killed immediately after it was born, need have
no great terror for them, and, in practice, the people who wish
to do so build houses a hundred feet high or more with just as

much freedom as they did before the statute was passed. For-

tunately for the people of New York, the lofty apartment-
houses once so popular are coming into disfavor. Their great
cost, as compared with that of humbler structures, made them
doubtful investments in any but the most fashionable localities,

and the infirmities of construction which some of those more

carelessly or ignorantly designed have displayed, perhaps cast

discredit on the rest, so that a twelve or fifteen-story flat in a
second-rate situation in New York is just now not a very de-

sirable piece of property to own, and it will be many years be-

fore the fever for building them comes on again.

T/-AN NOSTRAND'S ENGINEERING MAGAZINE
adds a little to our knowledge of the properties of steel

by means of three articles, two quoted from the Engineer, and
the other from Iron. The first two are devoted to the consid-

eration of the effect produced upon steel by working at black

heat. According to these, a large part, at least, of the " unac-

countable
"

failures of steel plates and bars, which, as it says,
have caused many engineers to regard steel as " a treacherous

material," are found to have been due to the bending or ham-

mering of the metal while at a " blue
"
or " black

"
heat. " It

should by this time be known," one of the articles continues,
" that this is the most injurious treatment to which steel can

possibly be subjected," and the effect of the same treatment

on ordinary iron is somewhat injurious. To obtain some defi-
nite data on the subject, three hundred and thirty experiments
were made, in which plates of moderately hard steel, of mild
steel, of very mild steel, and of Lowmoor iron the best and
purest in commerce were repeatedly bent, until they broke,
some of the samples undergoing all their bending while cold,
and the others being first bent once while at a black heat, and
again after cooling. The pieces bent without heating did not
differ very greatly in their flexibility, as shown by the number
of bends that they would bear before breaking. Strangely
enough, the mild steel samples were the least ductile, usually
breaking, if bent without any heating, about at the thirteenth

bending, while the very mild steel bore twenty-six bendings,
the Lowmoor iron twenty, and the moderately hard steel twen-

ty-one. If, however, any of the steel plates were heated to a

point below redness, and then bent twice, they lost their duc-

tility so completely that three-quarters of them broke with a

single blow of a hammer, while three only, out of twelve sam-
ples, retained ductility enough to bear one or two subsequent
bends. The Lowmoor iron, though injured by the bending
while hot, was much less affected than the steel, and, after two
bendings while hot, still retained ductility enough to be bent
ten times more before it broke.

WHEN only one preliminary hot bend was given, the Low-
moor iron could be bent twelve times subsequently be-
fore breaking, while the very mild steel bore eleven

bendings, the moderately hard steel three, and the mild steel

two, or a fraction more ; or, stated in another way, a single
bending while hot deprived the iron of two-fifths of its ductil-

ity, the very mild steel of three-fifths, the mild steel of five-

sixths, and the harder steel of six-sevenths. It must be re-

membered that these experiments were made with steel so

lightly carbonated as to be naturally softer and more ductile
than the purest commercial iron, so that, as the result of the

experiment shows, all the steel plates bore bending while cold
better than the iron, yet bending twice while hot, while it only
diminished by one-half the ductility of the iron, rendered the
steel samples so brittle that nearly all of them broke, almost
like glass, at the blow of a hammer. The account says that it

still is a common practice among boiler-makers to heat plates
before hammering or bending,

" to take the chill out," but that
since scientific engineers have recognized and pointed out the

danger of doing so, it is becoming the rule in some of the best

shops to stop all hammering or bending of steel plates as soon
as they have cooled down so far from a red heat that a piece
of wood rubbed over them no longer leaves a glowing mark.
This rough test seems to distinguish the condition of redness,
in which either steel or iron can be wrought with safety, from
the blue heat in which any hammering or bending is followed

by the most serious consequences. Probably better tests than
this will be devised before long, but in the meantime it is im-

possible not to suspect that there may be a connection between
these results of what we are told is a common practice among
boiler-makers and some singular failures of steel structures.

We are not yet convinced that the loss of the Oregon may not
have been partly due to some such condition of its plates, which
served to increase in a moment a comparatively small injury
into a fatal lesion ; and the bursting of the Gravesend water-

tower, which is as yet unexplained, may well prove to have
been the result of some injudicious treatment of the steel plates
of which it was built.

*7T FEW months ago there seemed to be nothing in the com-

f\ position or structure of mild steel, as distinguished from
iron, to account for this singular difference in their beha-

vior under similar conditions of heating; but some examina-
;ions have recently been made at Creusot in France, by MM.
Osmond and Werth, the results of which indicate that them is

much more difference in texture between the two materials
than has hitherto been suspected. Nearly all the treatises on
the subject speak of wrought-iron as a fibrous mass of elongated
crystals of more or less impure metal, generally adhering by
,heir sides, but often separated by fibres of slag which had not
jeen worked out in rolling or hammering; while cast steel, of
the modern mild sort, is described as a homogeneous mass of

nearly pure iron, containing a minute quantity of carbon in
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solution. MM. Osmond and Werth, however, by placing very
thin sheets of cast steel on a glass microscope slide, and cov-

ering them with nitric acid, found, as the metallic iron dis-

solved in the acid, that a cellular skeleton was left, composed
of insoluble carbon, so distributed as to show beyond question
that this sort of steel, instead of being a uniform solution of

carbon in iron, is composed of an aggregation of cells of car-

bonate of iron, filled with soft iron, which contains no appre-
ciable amount of carbon. By trying in this way different sam-

ples of steel, it was found that a similar cellular structure ex-

isted in all, but that in the metal from the ingot the cells were

comparatively large, while remelted and wrought steel showed

them small and much broken up. It would be difficult to con-

nect at once this structure of mild steel with its behavior when

worked while at a certain temperature, or when punched or

sheared, but it seems by no means unlikely that there is a close

relation between the two things, and it would be in every way
desirable to have MM. Osmond and Werth 's experiments,

which are by no means difficult, repeated and extended wherever

scientific metallurgy is studied.

T EMILE TRlLAT, the distinguished architect and

I OA. writer on professional topics, sends to Le Genie Civil
*

*

a most instructive essay on the lighting of rooms in

dwelling-houses, with regard to the health of their inhabitants.

It is unnecessary to say that, like all modern writers on the

subject, M. Trelat regards light as an important factor in main-

taining health, and thinks that rooms should be so constructed

as to admit much more of it than is now usually the case.

The physical effect of ample light is, as he says, to increase

the action .of the skin, and with it that of the lungs, while it

nourishes and refreshes the nerves ; and the effect of living in

rooms insufficiently illuminated is to depress the spirits, to

weaken the eyes and the lungs, and to render the skin pale

and inactive.
*

Physicians understand this well enough, and

prescribe for their patients with depressed spirits and feeble

nerves, regular and full exposure to the sunlight ;
but it is the

habit of physicians to say little about matters beyond their

control, and if they cannot get their patients out of doors, or

into the sun-bath of a hospital, they content themselves with

making the best of such windows as they find, without giving

directions for altering them, or making over new the house in

which the patient lives. AVith architects, however, who can

direct the arrangement of new structures, the case is different,

and they may with profit keep in mind the most favorable dis-

position of openings in this respect. In general, as most archi-

tects know, the brightest light comes from the zenith, and the

amount of light which a window of a given size will admit

into a room depends mainly upon the height above the horizon

from which it receives its rays. According to Gwilt, an open-

ing in the ceiling of a room admits ten times as much light as

an opening of the same size in the centre of the side of the

same room. M. Trelat does not give the proportion in the

same way, but asserts that " the general rule for good lighting

is to raise the head of the window to the greatest possible

height." Especially is this necessary for rooms on courts or

narrow streets, where nearly all the light which enters them

must be obtained by reflection from the buildings on the oppo-

site side of the street. As M, Trelat earnestly says, "the

smallest ray from the zenith, if it succeeds in squeezing

through the window into the room, pours into it a direct light

a hundred times superior to the gray light reflected from the

opposite wall," and it is surprising that although we all acknowl-

edge in theory the truth of this, nine-tenths, probably, of the

windows in our city dwelling-houses and office-buildings are set

from one to two feet below the ceilings of the rooms which

they are intended to illuminate, so that the direct light from

the sky, which might easily have been admitted to all parts of

the room, finds its way only, in the best cases, to a small area

directly about the window-sill.

IF
the window heads are carried within a few inches of the ceil-

ing, as they should be, a sufficient amount of light, for rooms

of the ordinary shape, is usually obtained by making the

window-area one-fourth that of the wall in which the windows

are placed. Perhaps a better rule, since it provides for rooms

of all shapes, is that which requires that the window area shall

be one-sixth that of the floor of the room, but for most cases

the two rules would agree quite closely in their results. Hav-

ing secured openings of the requisite size, properly placed, the

architect, or the householder who wishes to have no nervous

sufferers in his house must next see that the light which he

has arranged to bring in is not shut out again by curtains or

draperies. It is unnecessary to say that the ordinary uphol-
sterer's pattern of window curtains cuts off about nine-tenths of

the light which would otherwise willingly enter through the

opening. The valance, or heading, which decorates the top of

the draperies, has most to answer for, since it intercepts per-

manently the upper rays, but the lower portions, which are

usually drawn back by a cord near the bottom, shut out nearly
all but the horizontal rays ; and even where circumstances pre-
vent the use of drapery curtains, heavy painted or dyed shades

are almost always kept drawn over the window, at least as far

down as the meeting-rail of the sash, cutting off perhaps five-

sixths of the light. M. Trelat, who complains bitterly of the
" ruin

"
caused to the proper lighting of rooms by the ordinary

disposition of curtains, which, as he says, is perfectly contrived

for making rooms gloomy and dim, gives an illustration of

window curtains sliding on a pole, like a portiere, or the little

silk curtains now often used over windows, which he regards
as much better than the old-fashioned upholsterer's pattern ;

and with these, supplemented by semi-transparent shades, for

shutting out too strong sunshine, a room may be so managed,
as he says, that its inhabitants shall find themselves always
within the salutary influences of the light, without being ex-

posed to discomfort from rays of too great force.

T 'ELECTRICIEN contains an extraordinary account of

some experiments in hypnotism, in which a telephone was

used, with the idea of seeing whether ideas could be communi-
cated to a hypnotized subject through this instrument, without

the aid of the personal influence of the operator. The hypno-
tism of the account is similar to what is known here as mes-

merism, and the hypnotic state, like the mesmeric state, is

brought on in susceptible persons by the mere effort of will of

another person, but in other cases by directing the eyes steadily
toward any bright object placed in front of them, and so far

above them that it can only be seen by turning the eyes up-
ward as far as possible. A few minutes of this exercise

usually throws the patient into a condition of insensibility, in

which, however, he perceives and obeys the will of one or more
of the persons about him. The will of the operator can be

communicated to the other either by words, or, in some cases,

silently, and the intention of M. Liegeois and his friends was
to see what would be the effect of interposing so material an

object as a loner wire between the two. With this idea a line

about five hundred feet long was prepared, by making connec-

tion, through the central exchange, between a printing-office
and one of the editorial rooms of a certain newspaper. A pa-

tient, or, as we should rather say, a victim, was then seated in

the printing-office, with a telephone at each ear, and the propo-
sition was made to him through the telephone that he should

go into the mesmeric sleep. After two or three minutes of

urging, he became insensible, still holding the telephone to his

ears, and M. Liegeois then told him, through the telephone in

the room, to stay just as he was until he waked him. He then

walked over to the editorial office, and, taking up the telephone
there, directed his patient, through the central exchange, to

wake up, which he immediately did. The experiment was
then repeated, and, instead of waking the patient at once,

M. Liegeois ordered him, through the telephone from the edi-

torial room, to go through various performances, such as sneez-

ing, singing, imitating drunkenness or paralysis, and so on, all

of which he did, with the obedient alacrity characteristic of a

mesmerized subject. Many trials resulted in the same way,
and, to judge from the account, either the telephone operators
or the psychologists, or both, are likely to have some rather

novel problems presented to them by those interested in follow-

ing up the subject.

EPLIES to the circular which we sent to our subscribers

on September 20, continue to reach us, so that we hesi-

itate to begin the comparison and compilation of the vote

for the list of "the twenty books an architect can least afford

to do without." Still we can say that unless more opinions
are expressed, the result will be far from conclusive, as at least

ninety per cent of the books named must be classed as " scat-

tering." If any one did not receive or has mislaid his circular

we shall be pleased to send him a copy. The replies to the

companion circular issued at the same time contain much inter-

esting, and, to us, valuable informatics, and to this, too, we
should like to receive a greater number of answers.
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ANCIENT AND MODERN LIGHT-HOUSES.' V.

BELL ROCK LIGHT-HOUSE.

BELL
ROCK

is a most
d angerous

sunken reef on

the northern
side of the en-

trance of the

Firth of Forth,

Scotland, and,
consequently, a

direct danger to

all vessels enter-

ing the Firth of

Tay. The near-

,est land, at Ab-

'erbrothok, is

eleven miles

distant.

It is uncertain how the rock came to bear its name, possibly on

account of its shape, which somewhat resembles a large bell
;
but

the tradition is that an abbot of Aberbrothok caused a bell to be

erected on the rock which, by means of a floating apparatus, was

rung by the motion of the waves, and that this bell was carried off

by pirates. On this legend is founded the ballad of Sir Ralph the

Rover, one of Soiithey's minor poems. It should be mentioned that

in old charts this rock was called Inch Cape, or the Inch or Island

of the Cape, referring to the Red Head, the highest and most remark-
able on that coast.

Southey's ballad is as follows :

No stir in the air, no stir in the sea,
The ship was still as she could be;
Her sails from Heaven received no motion;
Her keel was steady in the ocean.

Without either sign or sound of their shock,
The waves flowed over the Inchcape Rock;
So little they rose, so little they fell,

They did not move the Inchcape Bell.

The Abbot of Aberbrothok
Had placed that Bell on the Inchcape Rock;
On a buoy in the storm it floated and swung,
And over the waves its warning rung.

When the rock was hid by the surge's swell,
The mariners heard the warning Bell;
And then they knew the perilous rock,
And blest the' Abbot of Aberbrothok.

The Sun in heaven was shining gay;
All things were joyful on that day;
The sea-birds screamed as they wheeled round,
And there was joyaunce in their sound.

The buoy of the Inchcape Bell was seen,
A darker speck on the ocean green:
Sir Ralph the Rover walked his deck,
And he fixed his eye on the darker speck.

He felt the cheering power of spring;
It made him whistle, it made him sing:
His heart was mirthful to excess,
But the Rover's mirth was wickedness.

His eve was on the Inchcape float;

Quoth he,
" My men, put out the boat,

And row me to the Inchcape Rock,
And I'll plague the Abbot of Aberbrothok."

The boat is lowered, the boatmen row,
And to the Inchcape rock they go;
Sir Ralph bent over from the boat,
And he cut the Bell from the Inchcape Float.

Down sunk the Bell with a gargling sound;
The bubbles rose and burst around :

Quoth Sir Ralph, "The next who comes to the Rock
Won't bless the Abbot of Aberbrothok."

Sir R'llph the Rover sailed away;
He scoured the seas for many a day;
And now, grown rich with plundered store,
He steers his course for Scotland's shore.

So thick a haze o'erspread? the sky,
They cannot see the Sun on high;
The wind hath blown a gale all day;
At evening it hath died away.

On the deck the Rover takes his stand
;

So dark it is they see no land.

Quoth Sir Ralph,
"

It will be lighter soon,
For there is the dawn of the rising Moon."
" Canst hear," said one,

" the breakers roar?
For methinks we should be near the shore."" Now where we are I cannot tell,
But I wish we could hear the Inchcape Bell."

They hear no sound; the swell is strong;
Though the wind hath fallen they drift along,
Till the vessel strikes with a quivering shock:" O Christ! it is the Inchcape Rock! "

1 Continued from page 168, No. 663.

Sir Ralph the Rover tore his hair,
He curst himself in his despair:
The waves rush in on every side;
The ship is sinking beneath the tide.

But, even in his dying fear,
One dreadful sound could the Rover hear,
A sound as if, with the Inchcape Bell,
The Devil below was ringing his knell.

At high water of spring tides the southwestern reef is about six-

teen feet under the surface of the water, while that part of the rock
on which the light-house is built is about twelve feet below. At low
water of neap tides hardly any of the rock is visible, but at low
water of spring tides the general level of the northeastern end,
where the light-house is built, is about four feet above water, and
occasional points are six feet above. Owing to the contrary tides

the peculiar position of the rock and its dangerous character, ordina-

rily invisible, the need of a distinguishing mark upon it was early
seen, and in 1793 Sir Alexander Cochrane made an official applica-
tion to the Commissioners of the Northern Light-Houses, and they
considered it an object of primary importance that one should be
erected whenever funds should become available.

In the mean time public advertisements were inserted in the

papers calling for some suitable plan. Several propositions were
received. Notably Captain Joseph Brodie prepared a model of a
cast-iron light-house supported on four pillars, strongly braced

together. The design was not altogether approved by the Light-
house Board, but the projectors had so much confidence in their plan
that they erected, at different times, two temporary wooden beacons

which, unfortunately, were immediately washed away.
The merchants of Leith, pleased by their perseverance, subscribed

150 toward the erection of a stronger temporary beacon, built of

four strong spars, well braced and fastened with iron straps. The
feet of the spars were let into the rock and also held to it by iron

cemented to the rock with lead. This structure was erected with

great difficulty in July, 1803. In the following December it entirely

disappeared.
Mr. Robert StevenSon, the designer of the Bell Rock light-bouse,

paid the first visit to the rock in August, 1803
;
as he was favored by

both tide and weather he was enabled to land on the rock and remain
there long enough to make a good sketch of it, during which time

the boatmen devoted themselves to hunting for articles of shipwreck,
and to such good purpose that before the tide overflowed they had
collected a couple of hundred pounds of old metal of a miscella-

neous character, among them being a kedge-anchor, a stove, a shoe-

buckle, several pieces of money, a ship's marking-iron, etc.

These relics of disaster eloquently spoke the need of a light to

mark this spot. The result of this visit was that Mr. Stevenson was
convinced that the proper kind of tower to be erected here should

be of stone in preference to the pillar form, as there was ample room
for a large base, and besides, the tides rose so high that a vessel

might come full sail against any erection made there were the

structure pillar-formed it might readily be damaged but if the

building were of solid stone it is not likely that the vessel would
have any effect upon it.

The design was, therefore, made the same in principle as the

Eddystoue, and is shown on the plate. [See Illustrations.]
Various petitions were made to the Light-house Board, setting

forth the danger of this rock and the great necessity there was of prop-
erly marking it, and though the Board recommended it, it was not

until the year 1806 that the act of Parliament passed, authorizing
its construction and appropriating a sufficient sum for its erection.

A clause had been introduced into the bill authorizing the collec-

tion of light-house duties of one penny half penny per register ton

from British vessels, and three pence per ton from foreigners as soon

as a ship or vessel was moored or anchored, and a floating or other

light exhibited at or near Bell Rock.
In order that shipping might have the benefit of a light while the

work was in progress, and also to have the benefit of the duties, a

light-ship was fitted out
;
she was a Prussian fishing-vessel, captured

by a British cruiser during the war of 1806, flat bottomed and
rounded at both stem and stern

;
her capacity for rolling and inca-

pacity for steering became proverbial, and later, when she was used
as a storeship for the work, occasioned much trouble and uneasiness.

The first work on the rock was to clear it from sea-weed, and to

trace the sites of the beacon-house and light-house on the rock
;

after this was done the first landing for erecting the beacon-house

was made, which event was celebrated by three cheers and the regaling
of each man with a glass of rum. Little work could be done the first

day, but the holes for the holdfasts of the beacon were commenced,
and the smith laid out a site for the forge.
The tide only allowed the men to remain two hours on the rock

;

when they returned on board they were variously employed in fish-

ing, reading, drying their wet clothes, and listening to two or three

companions who played the violin and German flute. They were
blessed with reasonably good weather, and successfully bored all the

dove-tailed holes for the iron holdfasts, and then commenced the cut-

ting of the rock to receive the first course of masonry of the tower.

It was quite a problem as to the best method of landing the large
stones for the light-house, and various plans were suggested, such as

to attach a cork buoy to each stone and float it to the rock, or to use

an air-tank as a float, to load the stones in light-draught, flat-bottomed

vessels which could sail over the rock at high tide and drop the
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stones overboard
;
to build so much of the light-house ashore in a

sort of coffer-dam as would raise the
building

to the level of the high-
est tide, and, having prepared the foundation to receive it, to tow

the coffer-dam to its site and lower it to its place.
The method decided upon was to bring the vessels loaded with

stone conveniently near the rock and to moor them, and then to

transfer the stones to smaller deck boats, called praams, and to tow
the latter to the rock at low tide, while the artificers were at work
and ready to lay the stones in their proper positions. This method
succeeded admirably ;

and when the first stone was landed all hands

collected to welcome it and greet it with three cheers, and a glass of

rum was served to each man. This formality accompanied every im-

portant step of the work. The next day after the first stone was

landed, there occurred what might have been a most serious disaster.

Soon after the workmen landed in the morning, the tender's boat and
crew put off from the rock to examine the tender's moorings. The
boat had no sooner reached the tender than the latter went adrift carry-

ing the boat with her; as it was blowing hard it was with great

difficulty that the crew could set the sails, and by the time this was

done she had drifted some three miles to leeward, rendering it impossi-
ble for her to return to the rock until long after it would be overflowed.

The situation was indeed crilical ;
there were thirty-two men on the

rock, and only two boats which could carry in pleasant weather

twenty-four men. For a long time the disaster was noticed only by
Mr. Stevenson and the landing-master, as the men were busily em-

ployed at their respective tasks. When, however, the tide rose and
the" work of necessity stopped, the men went toward their respective

boats, and to their astonishment found but two instead of three
;
no

one uttered a word, the men looked at each other and at Mr. Steven-

son
;
each man fully aware of the gravity of the occasion, and appar-

ently calculating the chance of escape.
Mr. Stevenson had been considering various schemes by which to

save the men, and attempted to address them
;
but his mouth was so

parched that he could not utter a word ;
he stooped to get a little

sea-water to moisten his throat, and as he rose he heard the cry of

"a boat! a boat!" and on looking round saw through the haze a

large boat coming toward the rock. This proved to be the pilot-boat

from Abroath with letters ;
half the men were put on board of her,

the other half took the two boats and after a hard row, for the wind

had increased to a gale, arrived on board worn out and drenched to

the skin.

The next morning but eight of the twenty-six workmen reported
for duty, the rest had not got over their scare. When the eight re-

turned from the rock, they saw the other eighteen on deck ; but as

the boat approached they went below ; ashamed of their conduct.

This was the only instance when the men refused to work, except
the case of four Scotchmen, who would not work on Sundays.

After various untoward accidents, and a narrow escape from ship-
wreck of the whole party during a most violent storm the wooden

temporary beacon was finally successfully erected
;
this was a most

important proceeding, for the workmen could now safely remain at

the rock all day ; and the blacksmith could have his forge and bel-

lows on a platform above the reach of the tide. When the beacon

was finished, a small flag was displayed from its top
"
by which its

perspective effect was greatly improved." The event was celebrated

by three hearty cheers, and the custom of serving a dram of rum to

each man was not forgotten. This closed the first season's work,
and the workmen returned to Abroath. During the first season the

actual working time was but thirteen-and-a-half days.

During the following winter the stones were cut to shape, and as

may be seen by the plan, were dovetailed together ;
the outside shell

was to be of granite to a height of thirty feet on the solid part of

the structure ;
the rest of the building was of sandstone.

Various experiments were made as to the kind of mortar to be

used, and it was found that a mixture of pozzolano and lime in a

state of dry, impalpable powder, and clean sharp sand in equal pro-

portions by measure, mixed with sea-water, formed a mortar equally

good in all respects as when no sand was added.

Ordinarily it would have been difficult to obtain a sufficient number
of good men to go on with the work, but as the men were exempt
from the danger of being impressed on men-of-war, Great Britain

being at war with France at the time, the work became very popular.
The men were furnished with a ticket descriptive of their persons, to

which was attached a silver medal having on one side a figure of Bell

Rock Light-House, and on the other the word " medal." The Impress
officers generally respected this.

On the 25th May, 1808, the workmen again embarked for the rock

and landed ; on the next day, the light-house colors were hoisted on
the beacon.
The first course for the foundation of the light-house was finished

at the stone-yard on the 4th June, the birthday of King George III.

Work was carried on briskly at the rock, and by the 9th of June the

foundation pit was completed and the first stone landed. At 11 A. M.

the next day the stone, on which had been chiseled "
1 808," was

securelv placed, and Mr. Stevenson pronounced the following bene-

diction*:
" May the Great Architect of the universe complete and

bless this building," on which three hearty cheers were given, and
success to the future operations drunk with the greatest enthusiasm.

By the 26th of July, the eighteen detached pieces of stone form-

ing the foundation-course had been laid, and the whole surface

brought to uniform level.

As the other courses when laid would be under water at high tide

their weight was not alone relied upon to retain them in place, but

they were also held by oaken treenails, as described in the construc-

tion of the Eddystone tower.

Bv the end of the season the base of the tower had been built to a

level with the highest part of the foundation pit, or about five feet

six inches above the lower end of the foundation stone. The men
were at work during low water two hundred and sixty-five hours,

only eighty of which were employed in building. During the storms

of the following winter but slight accidents happened to the beacon,
and these admitted of easy repair.
The first thing done the next season was to fit up the wooden

beacon as a temporary residence. Work was commenced laying
the stones, and by the 8th July the work was so far advanced that

the high tide for the first time did not overflow the building, and the

usual cheering and rum were indulged in.

On August 25 the last stone of the solid part of the building was

laid, and the work on the tower closed for the season ; this event also

was observed with the usual ceremonies. The tower was now thir-

ty-one feet six inches above the foundation course and seventeen feet

above high water. In the next year the last stone was laid on July 30.

During the year there had been various accidents and several nar-

row escapes, but fortunately no loss of life.

It is sufficient to show how high the waves would run up this tower,
when it is stated that the men were occasionally driven from their

work, even when the tower had reached the height of eighty feet.

When the stonework had been completed, the tower was one hun-
dred and two feet six inches high, and had reached the lintel of the

door of the lantern. The lantern was built and glazed by the 25th

of October. This closed the season's work.
Two light-keepers were left in the tower in October ;

the following
November, when an additional supply of water and provisions were
taken out to them, they were asked as to their experience. One of

them stated that in storms when particular seas struck the light-

house would tremble, and reminded him of the effect produced when
a round log was hit sharply with a mallet, and though he had every
confidence in the stability of the building, yet it

" made a man look

back upon his former life."

The lamps and reflecting apparatus were safely placed in the

tower in December. 1810, and on the 17th of the month notice was

given that on the night of February 1, 1811, the light would first be
exhibited.

On the 30th July, 1814, Sir Walter Scott, Mr. Stevenson and sev-

eral other gentlemen visited the light-house. They took breakfast

in the library, and at the earnest entreaty of the party, Sir Walter,
after inscribing his name in the album or visitor's book, wrote the

following verse :

Pharos loquitur.
Far in the bosom of the deep,
O'er these wild shelves my watch I keep,
A ruddy gem of changeful light,
Bound ou the dusky brow of Night,
The seaman bids my lustre hail,
And scorns to strike his timorous sail.

In conclusion, it may be of interest to state that this important
structure contains 28,530 cubic feet of material, and weighs 2,076
tons.

THE TREATMENT OF SEWAGE. 1 III.

I. THE METHODS OF APPLYING THE SEWAGE TO LAND.

VARIOUS
meth-

ods have been

suggested, such
as simple broad irri-

gation, as practised
at Milan, converting
the field into a water-

meadow ; and subter-

ranean irrigation,

pipes being laid suf-

ficiently deep to be

beyond reach of the

plough. This may
be called upward ir-

rigation. Both of

these planshave been
tried and abandoned.

Irrigation by hose
and jet is no doubt
that method of ap-

_^_- plying sewage which

yields the best results

(Smith of Deanstone,
Chadwick, M e c h i ,

Telfer, Kennedy).
Professor Way says,

" If you ask me how to make, regardless of cost, the manurial ingred-
ients of the sewage into the greatest amount of produce of any kind, I

would put it on with pipes and hose in small quantities almost as I would

1A paper by Dr. C. Maymott Tidy, read before the Society of Arts, April 14,

1SS6, and published in the Journal of the Society. Continued from No. M8, page
m.
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in garden cultivation, as if I were watering it with watering-pots, but
it would never pay you to do it." And, apart from this, you would never
be able to get on the land the quantity that would meet the sanitary
difficulty. This failing, sewage has to be brought to the highest
points of the land to be irrigated, conveyed by carriers of a more or

less permanent character into some form of sewer channels. The
open carriers, or surface channels, may be mere trenches, or, if it be
desirable that they should be placed above the ground, constructed
of concrete or sheet iron, the sewage flowing in large or small vol-

ume, as required, upon the surface of the ground. Sometimes mova-
ble troughs are used (Carlisle), but usually the sewage is run through
open carriers, and merely the land more or less flooded by the car-

riers being dammed up at certain parts. Simple contrivances only
are required to turn on or turn off the sewage, as needed. The land

must, of course, be so levelled and drained that the sewage may now
over different portions of ground, and not into hollows where it

would become stagnant, or pass away without undergoing the needful

purification.

II. THE SOIL BEST SUITED FOR IRRIGATION" AXD FILTRA-

TION.

We may distinguish three cases :

1. Very porous soils. A purely sandy soil has had its advocates,
on the ground that it becomes richer every year that sewage is

applied to it. irrigation thus serving to convert poor into productive
land (Way). Bag>hot-heath has found favor as sewage land with

some, on the ground of its porous, sandy, and sterile character

(Lawes: Paxton). In such soils, however, the effluent is generally
very impure. A coarse, gravelly soil mav be '

free," but it most

certainly, as a rule, discharges the sewage imperfectlv purified, on
account of its non-retentive nature.

2. Heavy clay soils, or rather, soils containing a notable propor-
tion of clay, were approved by Liebig, on the ground that clay was
the most effective soil for absorbing the valuable constituents of

sewage, viz., the ammonia, phosphoric acid and potash. Liebig con-
sidered the success of the Craigentinny meadows to be dependent on
the clay in the soil. It was his opinion that if the Maplin sands
were to be used as irrigation land, 2,000.000 tons of clay would be
needed to give them fertility to the depth of one inch.

A soil containing such a proportion of clay as to retard over-much
the passage of the sewage through it, acts injuriouslv; in other

words, it is over-retentive the fact being that, to set the best effect

of filtration, the filtration must not be too slow. 'The effluent is in

such cases usually turbid and discolored.

A clay soil (e. g., London clay, the stiff clay beds of the new red
sandstone, and the boulder clay overlying the Oxford clav) is im-

pervious to water. Such ground may be utilized by burning and

mixing, although the cost of such treatment is considerable.
With clay, therefore, we may have either very slow filtration, the

effluent being colored and turbid, or practically no filtration at all.

Further, such soils are specially liable to crack and fissure, both by
frost and extreme heat

;
in either case the sewage would run through

the soil in an absolutely unpurified condition.

3. Soils intermediate between sand and clay. Perhaps a sandv
loam or a loam with a small proportion of clay is that soil best fitted

to yield a good effluent where irrigation or filtration through land is

practised. Bailey Demon points out that the capacity of soils to

absorb water (e. g., a coarse, gravelly soil) is no criterion of its

cleansing capability. On the contrary, he says, a loamy soil having suf-

ficient sand to render it free and ' to fill it with close interstitial

spaces for aeration, will discharge a superior quality of purified water

by the under drains." The best results I have myself seen are in

the case of soils containing about 86 to 90 per cent of sand with a
little clay.
The value of a plant-bearing soil as an absorbent, and possiblv as

an elaborator of plant food, is worth considering. Way supposed
the absorbent action of a soil to be dependent on the chemical action
of certain silicates of lime and alumina, which fixed the alkaline
bases and allowed the acid constituents (phosphoric acid excepted)
to pass in combination with lime. Liebig states that an acre of com-
mon clay soil, 4 inches deep, in the neighborhood of Munich, would
absorb 2,076 Ibs. of ammonia, 1,910 Ibs. of potash, 888 Ibs. of phos-
phoric acid, and that, like the stomach which fitted food for the wants
of the animal, such a soil fitted sewage for the wants of the plants.
Clay, in his experiments, was the best soil for irrigation, sand the

worst, turf and peat being intermediate. Voelcker found that clay
absorbed potash salts and ammonia freely from its solution, but
never completely, the ammonia absorbed being, in great part, but not

entirely, capable of removal by washing. Sand absorbed ammonia
and potash salts imperfectly. Chalky and marly soils absorbed and
rendered insoluble the soluble phosphoric acid more powerfully than
either clay or sand.

Voelcker's experiments on the action of various soils on ammonia
(Journal of the Royal Agricultural Society, xxviii, p. 544), show

A. As regards free ammonia :

1. That all soils absorb ammonia from their solution, but that no
soil absorbs it completely.

2. That the stronger the ammonia solution, the larger the absolute

quantity of ammonia absorbed, whilst the weaker the ammonia solu-

tion, the larger the relative quantity of ammonia absorbed.
3. That if, after the saturation of a soil with a weak solution of

ammonia, a strong solution be applied, the soil will absorb more am-
monia from the strong solution.

B. As regards salts of ammonia :

1. That the soil absorbs the ammonia, the acid of the salt combin-
ing with the bases (lime, magnesia, etc.) present in the soil.

2. That absorption is greater with strong solutions of ammonia
salts than with weak solutions.

The ammonia absorbed by the soil may be partly removed by
washing with water, but the quantity capable of being thus removed
is always relatively less than that' retained by the soil in other
words, the absorptive power of the soil to absorb ammonia is rela-

tively less than the solvent power of water to redissolve it.

These remarkable results are chiedy dependent on the alumina
and hydrated oxide of iron in the soil," and in lesser degree on the

presence of lime and other bases.

I wish to remark on the immense advantage in an irrigation-farm
of ferruginous earth. 1 have seen a case where a very good effluent
was obtained by the accidental circumstances of a small area (small,
that is, in comparison to the entire farm) containing a large quantity
of an iron deposit.
The composition of irrigated as compared with non-irrigated soils

has been, on many occasions, contentious matter in the courts, and
the subject of numerous investigations. The top few inches of an irri-

gation-farm present, no doubt, a very marked difference from the

underlying soil, such difference being dependent partly on the nature
of the soil, partly on the method of irrigation, but more particularly
upon how far the suspended matters have been removed before the

application of the sewage to land, and the extent to which intermit-

tency of action has been practised. If, however, the top inch of the
land be carefully scraped off, the difference of the composition of sew-

aged and non-sewaged ground will probably be found to be small.
As regards nitrates, phosphates, and chlorides, the difference is. as a

rule, absolutely nil. Perhaps there may be a slightly-increased
amount of oxidizable organic matter, but even this is bv no means
invariable, whilst at a depth of eighteen inches, it is a verv rare

thing to find any marked alteration of composition. It is certain,
therefore, that given land of ever so suitable a character as a sewage
purifier, its powers are not those, agriculturally, of a storage batterv.

Any excess of sewage over that which the plant can utilize at the
time is, so far as commercial profit is concerned, wasted, passing off

into the subsoil drainage partially or wholly unpurified. As a fact, the
land does not store up any quantity of the manurial elements for the
use of future crops. The fertility of a given area is not 10 times

greater by the application of the sewage of 1,000 persons than it

would be by the application of the sewage of 100. In fact, it is no
better and no worse. The difference is to be sought in the effluent,
not in the land. The Craigentinny meadows are still sandy and

poor, despite of all the sewage put upon them. The land, notwith-

standing all that has been done for it, still contains less than fifteen

parts of organic matter in a thousand.
But how far is absorption dependent on the strength of the manu-

rial fluid applied? Voelcker's investigations on this point have been
referred to in detail. His experiments show that when manurial
elements in a weak solution like sewage is applied to the soil, it

merely oxidizes the nitrogen and strains the fluid, the resulting
nitrates flowing away, unless vegetation is growing at the time, when
the elements of the sewage may be appropriated. But more than
this, his experiments show that a weak sewage may actually remove
from a soil upon which there is no vegetation the manurial ingre-
dients already present in it.

That the total soluble nitrogen of sewage may be found in the
effluent as nitrates when the sewage is applied to land where there is

no vegetation, or where vegetation is inactive, I have many times
verified by analysis. (See Table, third report of commissioners

appointed to inquire into the best mode of distributing the sewage of

towns, 1865, page 46, showing, as the result of sixty-two analyses,
that the drainage effluent water contained on an average the same
amount of organic and inorganic constituents as the sewage.)

III. CROPS MOST SUITABLE FOR IRRIGATION.

Nearly all agree that the most profitable application of sewage is

to pasture land, osiers, and Italian rye grass. Wav says that its

application to grass land is the only profitable way of dealing with
it in other words, by feeding it into milk or flesh, and so getting a

manageable manure.

Bailey Denton 1 holds a different view, considering that " the less

the sewage farmer has to do with stock the better." He is of opin-
ion that the cultivation of grass is unprofitable.
And here I may refer to the greediness with which cattle feed on

sewage-irrigated pasture. Mechi states that cattle will follow the
hose and feed on the grass wet with sewage. Many who gave evi-

dence before the Parliamentary Committee on the sewage of towns
testified to the same effect, the committee reporting that " the evi-

dence proves that cattle of all sorts appear to prefer sewaged grass
to all others, and will eat it within a few hours of its being dressed
with sewage." And I beg your attention to this fact in passing, for
I shall refer to it again when I speak of the dangers incident to

eating the meat of animals fed on sewage produce.
I would note, too, that there is evidence to show that a damp and

i See Lecture on Maictstone Farmer's Club on "
Sewage Irrigation as a Mean*

of Disposal of Town Sewage."
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sodden condition of ground, such as is common in a sewage-farm, is

peculiarly favorable for the production of the " liver fluke
"

of sheep

(Diatoma hepaticum), a disease occasioning great fatality. This dan-

ger of irrigation is not undeserving of attention.

Roots. Some have advocated irrigation for root crops in dry
weather (Campbell, of Rugby). The mangold-wiirzel does well in

a sewage-farm.
Miller, of Edinburgh, is against the use of sewage for roots, since

he found it made furrows and channels in arable land, and washed
the roots of plants bare.

Bailey Denton advocates the growing of roots (mangolds, beets,

turnips, carrots, parsnips, potatoes and onions) as better crops for

sewage-land than the cultivation of grass.
Cereals. Some consider sewage suitable for wheat. Mechi ad-

vocates its use, although not directly to the land so used (otherwise
the wheat grows too luxuriantly and fills to easily), but to a preced-

ing grass, root or clover crop.
The majority of authorities disapprove of its application to arable

land, or of its use for cereals, roots, etc. Voelcker says,
"

It is quite
unfit for cereals after the grassy state, because of its forming straw

instead of grain, and checking the ripening process." Lawes, Way,
Congreve (of Rugby), have expressed themselves to much the same

effect. (See also evidence before Select Committee of the Sewage
of Towns, 1862).

Its application to corn crops was tried at Watford, Rugby and

Alnwick, but abandoned.

Bailey Denton advocates the production of straw upon a sewage-
farm as advantageous for feeding stock, although the quantity of

grain is small.

Voelcker condemns its use for market produce,
" as it clogs the

soil and kills the plant."

Bailey Denton specially advocates the cultivation of cabbages on

sewage-farms. I remember being told that they had tried growing
rhubarb at Aldershot, but that they abandoned it because nobody
would eat it a second time, owing to its rank sewage flavor.

At the Brussels International Congress (1876), a collection of veg-
etables were shown, said to have been grown in fields irrigated by
the sewage of Paris. There was a curious silence as to the cost of

production.

Liebig, arguing on the quantities of ammonia and phosphoric acid

in sewage, in comparison to the quantity of potash, considers sewage
less adapted for grass crops than for pasture land. Say 4 tons of

good hay (= 12 tons of grass) are grown on an acre of land per an-

num : this 4 tons abstracts from the land :

Nitrogen 141.6 Ib3. (
= ammonia 172 Ibs.)

Phosphoric acid 72

Potash 124

To get 124 Ibs. of potash you must have 2,400 tons of sewage.
This contains :

Nitrogen 451.07 Ibs. ( = ammonia 547.73 Ibs.)

Phosphoric acid 109.6

Potash 124

Now, in accordance with the law that " the effect of all the con-

stituents of a manure is but the effect of that one of them which, in

comparison with the wants of the plant, is present in the smallest

quantity," it follows that 375.73 Ibs. of ammonia, and 37.6 Ibs. of

phosphoric acid, are not merely wasted, but act injuriously by clog-

ging the soil and killing the plants. On this ground he advocates

adding to the sewage potash and phosphoric acid in proportion to

the requirements of the crop, thus lessening the sewage required and

increasing general fertility. Thus Liebig argues that sewage should

always be used in conjunction with richer manures, guano being rich

in phosphates and ammonia, but poor in potash ; farm-yard manure

being rich in potash, but poor in phosphates and ammonia; sewage
occupying an intermediate position. The following table will serve

to illustrate his views :

193 tons of sewage yield

2,023 Ibs. of farm-yard manure... .

1,672 Ibs. of Peruvian guano

Potash.
Ibs.

10
10
10

Phosphoric acid.
Ibs.

8.8
9.0

200.5

Ammonia.
Ibs.
44.1
14.9

142.3

Voelcker scarcely endorses these views, for he says if the soil

itself contain the elements of fertility, sewage has no more value than

so much water; but if it be poor and barren, then the application of

sewage will produce crops of grass when nothing else of any agricul-

turalvalue will grow upon it.

IV. VALUE OF CROPS GROWN ON SEWAGE-IRRIGATED FARMS.

It must be admitted that the size and
weight

of roots and succu-

lent vegetables grown on a sewage-farm are often considerable. Thus
enormous cabbages, turnips, celery, etc., are often shown as sewage-

grown. But sewage produce is best described as dropsical, i. e., the

percentage of moisture in sewage-grown produce is far higher than

in the case of ordinary market produce. (This fact was proved by
Lawes in his experiments at Rugby Farm). This being the case,

sewage produce is difficult to dry and prone to decompose. It must

be consumed fresh, and on the spot, for it will not stand being carried

any distance to market. Dr. Voelcker is definite on this point.

Irrigated land, it is certain, does not yield so nutritious a product as

natural pastures. If you want good produce you must be content

with small quantity.

Passing to the solid matter itself, a larger proportion of nitrogen
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yield of 32 tons of grass only was obtained (Lawes). The conclu-

sion is irresistible. There is a limit to the quantity of manurial
elements that the soil and plants are capable of appropriating.
Exceed this limit and any quantity in excess must pass away in a
more or less unoxidized form.
As regards the quantity of sewage that is safe and proper to apply

to land, I find authorities differ between 100 tons and 40,000 tons

per acre per annum; a difference, in other words, between 2 and
800 persons per acre. Thus an authority

" of great weight
"

ex-

presses an opinion that 300 tons of sewage per acre per annum
would accomplish as much as the 10,000 tons he had applied.
Another authority considered the Rugby farm inferior to the Edin-

burgh meadows, because in the former from 3 to 9,000 tons of sew-

age per acre only was applied, whereas, in the latter, 10 to 12,000,
and even 30 to 40,000 tons have been used. Mr. George Sheppard
and Mr. Mechi considered 100 tons of sewage per acre per annum
sufficient (or the manure of two persons). The latter lived to find

his estimate erroneous, increasing his quantities at first to 500, and

finally to 3,000 tons per acre for green crops. Miles, of Bristol,

reported that two persons per acre gave good results, whilst Mr.
Thomas Ellis considered (and in this Mr. Brady, the chairman of

the Select Committee on Sewage, agreed), 600 tons of sewage (or
the produce of a dozen people) advisable.
Mr. W. Hope and Mr. Westwood, of the school farm at Anerley,

considered an acre of land was required for every twenty or thirty

people (1,000 to 1,500 tons of sewage per annum), for, said Mr.
Westwood, "if more than this be used, it runs away into the drains
and fouls the stream." This he found to be the case when 8,000 or

9,000 tons per acre was applied to land cultivated with rye grass.

Liebig considered 2,430 tons of sewage sufficient for meadow land
to yield 12 tons of grass (4 tons of hay) per acre. He adds, a
soil saturated with manure not only fails to increase the crop, but,
in the case of roots, is positively hurtful. The Earl of Essex

(Chairman of the Commission, to inquire into the best method of

utilizing; sewage), after many trials at Waterford, decided that 5,000
to 6,000 tons a year was desirable to each acre for Italian rye grass,
but that 600 tons to each acre was sufficient in the case of meadow
land. Voelcker fixes 2,000 to 4,000 tons per acre for better kinds
of land, and 8,000 to 10,000 tons to sandy soils, stating

" that he has
nowhere seen such small quantities as 300 or 400 tons per acre pro-
duce any remunerative effect." Way likewise fixes 100 persons to

the acre, provided the land be grass land, estimating that 30,000
acres of land would be required if the sewage of 3,000,000 people
had to be dealt with.

Sir R. Rawlinson states the case thus :

" The means which have been found in practice to answer are as

understated, namely, for flood irrigation about one statue acre to

100 of population of a fully water-closeted town, but there cannot
be any hard-and-fast rule." (Suggestions, 1878.)

In nineteen irrigated towns, according to Professor Robinson

("Sewage Disposal," p. 79), there is an average of 137 persons to each
acre (=to 5,128 gallons per acre per day, or 38 gallons of sewage
per head of the population per day). Mr. McKie, of Carlisle,
records the average of 53 towns as 98 persons to each acre (= to

3,826 gallons of sewage per acre per day).
Lawes and Rawlinson also agree that an acre of land is required

for every 100 people (or 5,000 tons of sewage per year), a view

agreed to in the main by Bailey Denton, who fixes 10*0 to 150 peo-
ple, according to the porosity of the soil, lighter soil taking the sew-

age more freely than heavy. In Bailey Denton's opinion, however,
extra land is needed for giving rest, and for permitting alternate

cropping.
The difficulties, it will be seen, are tremendous. For commercial

profit the sewage must not be less than 5,000 tons per acre for

sanitary efficiency (i. ., to prevent nuisance), the quantity must not
exceed 1,500 -f. e., a minimum of 100 is necessary to pay whilst
80 is the maximum to escape prosecution.

[Contributors are requested to send with their drawings full and
adequate descriptions of the buildings, including a statement of cost.']
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HOUSE TO COST $5,000, DESIGNED BY MR. F. W. BEALL, NEW
YORK, N. Y.

TTTHE arrangement will be found compact, with opportunity for
J I < a very neat and artistic interior. First, a "

reception-hall,"
'

with large fireplace under a 9' arch, the floor of the recess tiled

and a seat built in. A broad effect of staircase, with three windows

following the rise, looking from hall to parlor, and from this to dining-
room, which also connects with hall. You look from dining-room into

small conservatory, which can be seen from main entrance of house.

Butler's pantry connects dining-room indirectly with kitchen, with

back staircase to second floor and cellar. There is also an indirect

passage from kitchen to hall with lavatory under front stairs. Sec-
ond floor : four bedrooms, principal chamber connecting with spa-
cious bath-room containing good closet, also entering hall. All rooms,
one excepted, have fireplace and ample closet or toilet. Attic to
have billiard-room, servants' room and store-closets. Dumb-waiter
running from cellar to second floor. Base of octagon to be of brown
rock-face stone, laid up in red cement in irregular sizes; foundation
to rear and sides to be of good quality brick. The two chimneys,
where exposed, to be of good face-brick. House to be painted in
subdued color; sienna, yellow ochre, chocolate, dark green, several
tints of terra-cotta and indian-red trimmings. Hall to be neatly fin-

ished in oak (old) ; other rooms to be either white or yellow pine,
painted in subdued colors, "dead finish," with frieze and wainscot of

stipple work, with stencil pattern ;
to have neat picture-moulding and

stair-rail. Each room to have neat wood mantel, tile trimmings.
House to have furnace, running-water, gas, speaking-tubes, etc.

DKTAILS OF KING'S CHAPEL, BOSTON, MASS. MEASURED AND
DRAWN BY MR. F. E. WALLIS, BOSTON, MASS.

BELL ROCK LIGHT-HOUSE.

FOR description see article on "Ancient and Modern Light-houses
"

elsewhere in this issue.

STORE ON STATE STREET, CHICAGO, ILL., FOR B. HAGAMAN, ESQ.

MESSRS. ADDISON & FIEDLER, ARCHITECTS, CHICAGO, ILL.

THE VENTILATION OF FACTORIES AND WORKSHOPS. 1

fHE efficient ven-
tilation of facto-

ries and work-

shops is a very im-

portant branch of

practical sanitation,
and as I cannot find

that it has been dealt

with previously. I

venture to put before

you some considera-

jrrt??!:^- tions and suggestions
"' which are the result

experience in

this particular line of

^sanitary work. As
the chief trades

^-carried on in facto-

""ries are the textile

trades, it may be in-

teresting to know
that, according to the
census return of 1881,
the number of per-
sons engaged in those
trades in England
and Wales was over
a million

; of whom
530,000 were engaged
in cotton trade, and
233,000 in the wool-
len and worsted

OLD JTTAIRCAJE
AfTFH JnercH Y HCXi'X'

manufacture ; the remainder being engaged in the manufactory of

hosiery, silk, lace, linen, carpets, hemp etc. In the cotton manufac-
ture the proportion of the sexes employed was 164 females to every
100 males; in the woollen-cloth manufacture there were 102 females
to 100 males; and in the worsted and stuff manufacture 180
females to 100 males; in the silk and ribbon manufacture the pro-
portion of females was still greater, as there were 224 to 100 males.
As there is no doubt that a considerable proportion of factory oper-
atives are young persons, the importance of efficient ventilation
is further emphasized, and is generally admitted by every one in

theory. But, judging by the state of many factories and workshops,
its importance is very slight, in practice ; and the following extract
from the last report of the Chief Inspector of Factories and Work-
shops is interesting in this connection. He says :

" The injury
inflicted by an unfenced piece of mechanism cannot be hidden, and
inquiry as to its cause leads to a recommendation which prevent
accidents in future. But the evils which follow constant employ-
ment in overcrowded and ill-ventilated workrooms, are insidious in
their inception, rarely complained of openly by the sufferers, and do
not in their effects appeal so readily to the sympathy of employers,
as do the injuries to the person caused by machinery. It becomes
thus a more difficult matter for us to deal with overcrowding and
want of ventilation."

The particularly unhealthy conditions under which the textile
trades are carried on, are commented upon as follows, in the supple-
ment to the last annual report of the Registrar-general. He says :

"
Among the textile industries there are two in which the death-rates

1A paper by William Tattersall. read September 23, 1886, at the Congress of
the Sanitary Institute, held at York.
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are high, and unfortunately these are the two in which by far the

largest number of persons are engaged viz., the cotton industry of

Lancashire, and the woollen and worsted industries of the West

Biding. The comparative-mortality figures in these industries are

1,088 and 1,032 respectively. It can scarcely be doubted that the

main cause of the differences is to be found in the conditions under

which the industries are severally carried on, and especially in the

differences that they present in regard to the dustiness and the tem-

perature of their respective working-places. In the cotton factories

the temperature of the weaving-sheds is described in a recent (Octo-
ber, 1883) report, by Dr. Bridges, to the home secretary, as '

tropi-
cal and relaxing ;

' and dust, composed partly of filamentous parti-
cles of cotton and partly of mineral substances used for sizing, is

stated to be a notable feature in most of the sheds." It will be

found, also, on examining the tables, that the death-rates from dis-

eases of the respiratory organs are very high in the Lancashire and
West Riding towns, where the textile trades are mainly carried on.

As the following extract from the supplement previously mentioned

also indicates
; writing of the effect of dust on the respiratory

organs, he remarks: "More injurious than either coal-dust, wood-

dust, or the dust of flour, appear to be the filaments and fluff and
other dusts that are given off in textile factories

;
the mortality both

from phthisis and from diseases of the respiratory organs being

higher among workers in cotton and workers in wool than among
persons exposed to either of the previously-mentioned kinds of dust.

The workers in cotton factories fare worse than the workers in wool,

the comparative mortality from the diseases in question being 543 for

the former and 462 for the latter. It must be remembered, however,
that the air in the weaving-sheds of cotton factories contains not only
flocculent matter, but also a large amount of dust from mineral sub-

stances of various kinds used in sizing, and that the inhalation of

mineral substances, judging from industries presently to be consid-

ered, is much more injurious than the inhalation of textile filaments.

The deleterious effects of dust upon the air-passages is increased

both in the cotton and in the wool factories, and especially in the

former, by the high temperature in which the work is carried on,

and it is impossible to say how much of the lung mortality is due to

the latter cause, and how much to the dust.

So much then for the considerations as to the need of ventilation

in factories, and I take it that if they had been more efficiently ven-

tilated than appears to have been the case when the foregoing obser-

vations were made, and which, by my own observations, is the case

now in most factories, the presence of polluting matters would not

have been so evident, as they would have been got rid of as fast as

produced, and so the evils resulting from their presence would have

been much less.

I pass on now to the consideration of the means by which these

evils can be lessened by an efficient system of ventilation, and in

doing so I propose to consider the main sources of impurities sepa-

rately, and in each case the production, amount, effect and removal

of such pollution. The main sources of impurity in factories, I have
found to be as follows : and I say nothing further of the impurity

arising from or given off by the workpeople themselves, as that is

seldom or never the only or main source, and is merged into the

greater both in effect and removal. The principal impurities are

dust, fumes, excess of moisture and heat. Objection may be taken

to moisture and heat being considered as impurities, but in excess

their effects are probably as ill as those of the actual impurities, and
therefore they need removal.

In many cases several of these impurities are present together,

aggravate the nuisance and often make its removal more difficult.

Dust I have found to be the greatest impurity, and to be present,
more or less, in almost all the processes through which textile fabrics

pass in manufacture, and often where the stuff is made into clothing.
The rooms where the carding, combing, winding, spinning, etc., of

cotton, woollen, worsted and other textiles is carried on, all have their

air rendered impure by the dust and particles of fibre given off

from the material in course of manufacture, and, in addition, the

sheds in which cotton goods are woven, and especially with certain

classes of goods, the solid particles of the size with which the yarn
has been treated become loose, and in addition to particles of cotton,
float about in the air of the shed in considerable quantities ;

and to

prevent this result, and because more work can be got off in a cer-

tain time with a moist atmosphere, an apparatus known as a " humid-
ifier

"
is used, by means of which saturated air at a high temperature

is forced into the shed, keeping the air inside hot and moist, and to

prevent radiation of heat and condensation of the moisture, all aper-
tures that might admit fresh, cool air, are carefully stopped up,

including both inlets and outlets for ordinary ventilation, if any have
been provided, which in many cases they have not

;
some employers

simply blow steam into the sheds during meal-times, and trust to that

for keeping the place moist enough for their purpose during the rest

of the day. An artificial moisture is most needed during frost
;
the

effect of passing from the warm, moist air of the weaving-shed to

the cold, frosty air outside, must be very injurious, as may be imag-
ined.

A report on this subject was, I believe, made some years ago by
Factory Inspector Osborn, in which he came to the conclusion, that

by using proper ingredients in the preparation of size, there would
be no need to introduce moisture into the sheds, and as the principal

object of heavy sizing is, I presume, to give a fictitious weight and
value to the cloth, not much sympathy would, I think, be extended

;o manufacturers if they were forced to discontinue such an un-

icalthy system.
In the weaving-sheds of other textile trades, as woollen, silk,

worsted and llax, the impurities consist of dust and fine, loose parti-
cles of whatever material may be worked there

; with, in winter,

during a considerable part of the day, the impurities from a great
number of gas-lights, and in summer, great heat from the sun shin-

ng upon the glass roofs, and in some cases always, and especially in

lot weather, the foul smell from closets and urinals adjoining the

sheds, and not properly ventilated or constructed, or not regularly

emptied.
Carding-rooms, at particular times, when what is called grinding

the cards is taking place, and the preparing-rooms for silk are ex-

;remely dusty. The breaking-up rooms also for other materials,

such as waste, shoddy, and rags for paper makers, and esparto grass

leaning, and the rooms where these materials and wool are sorted

into different grades or qualities, are often so full of dust that the

workpeople, who are mostly women and girls, have to wear a band-

age over the mouth and nostrils to enable them to work at all. In

many of the workrooms enumerated above, there is a great excess

of heat, and in some very foul smell arising from the material; the

worst in this respect being probably silk-waste preparing-rooms, in

some of which the stench is frightful to a stranger, though it is said

that the workpeople become used to and do not perceive it after a

while. In many workrooms also, other than textile, there is a large
amount of floating dust to contend with, as in all dry-grinding pro-
cesses where'metal is ground on revolving discs, examples of which
are : the glazing of metal faces in machine-shops on emery discs, and
the pointing of pins for textile machinery, in which processes large

quantities of minute particles of metal and stone are set free and
float about in the air.

Excessive Heat. There are many workrooms in which this is ex-

perienced. The machine-rooms in calico-printing works, some of

which in summer get as high as 130 Fahrenheit. The machine-
rooms also in paper mills, and the rooms in which fine yarns, both

cotton, woollen and silk, are gassed, or run through flames produced
from a mixture of coal-gas and air to finish them smooth. These
rooms are the foulest that, in a considerable experience, I have
come across, and this is not to be wondered at when we know that

some thousands of gas-jets are burning, and the whole of the fine

particles that have been singed off the thread, are floating about in

the room, and produce an intolerably irritating effect on the throat,

nose, and eyes of strangers; and I have often seen the women and

girls forced to go outside and stay out a considerable time, to recover

from the effects of working in such an atmosphere. The finishing,

singeing, dyeing and pressing rooms for textiles have usually a very

high temperature. The rooms in which wool is washed, and cotton

and woollen yarns are sized and dried, and the drying-rooms for

wool, yarn, cloth, etc., are among the worst, and especially as the

excessive heat is accompanied with excess of moisture. I have
known many rooms of this kind to have temperatures from 150 to

200 with the air so full of moisture that a fall of 20 would pro-
duce saturation.

The combing and spinning rooms are kept above normal tempera-
ture and artificially moistened, but it is said that it is necessary to

produce good work.
In other than textile factories the ironing-rooms of steam - laun-

dries, and the making-up and pressing rooms of wholesale clothing

factories, in which much gas is burnt to heat the irons, are examples
of workrooms in which the temperature is excessive, and the air foul.

Steam or excess of moisture, as an impurity, has already been men-
tioned several times, besides which it is found in excess mostly in

dye-houses, where it is often produced in such immense volumes, and

so continuously as to be quite beyond the power of any appliance to

remove at a reasonable expense. In cold and foggy weather the

moisture becomes most visible, as the point of saturation is sooner

reached, and dye-houses become filled with thick fog for days together,
so that nothing can be distinguished at a few feet distant. As dye-
houses are generally of open and lofty construction, and there is no

excessive heat, the health of the workmen does not appear to suffer

much from their constant work among steam, and one hale old fellow

of seventy-five, to whom I spoke, seemed to think it beneficial.

The construction of factories or rooms will govern the application
of any system of ventilation to them. The ordinary method of ven-

tilating weaving and other sheds has, I think, usually been inefficient

by reason of the contrivances for exhausting the foul air being in-

adequate at their best, and uncertain in action when most needed,
and also because the inlets for fresh air were not under control as to

the quantity, temperature or direction of the air admitted.

The exhaust has usually been, by means of automatic ventilators

of various kinds plentifully sprinkled about in the roof, and without,
in many cases, any particular provision for inlets, or simply holes in

the walls which allowed the air to enter in gusts, and insured their

being speedily closed or stopped up with rags or anything else con-

venient. The lobster-back cowl, and other wind-driven ventilators,

are liable to get stuck and act as inlets, and the same remark applies
to other forms of ventilators which are driven by the wind, besides

which in hot weather, when most needed, there would very likely

be no wind to cause them to act. This last remark applies also to

induced-current ventilators, besides which none of those mentioned

produce, at the best of times, sufficient movement of air to carry

away the particles of floating dust, BO that, for this purpose, an
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appliance is needed which will move air in large volumes constantly,
and be under control, as to the quantity moved ;

this is found in a type
of exhaust-fan, dealing with large volumes of air at low pressure,
and requiring small power to drive, and which, placed near the cen-

tre of a shed, will exhaust air in proportion to the speed at which it

is driven, and may be regulated to suit the temperature and other

requirements, or amount of impurities existing. We thus get a cur-

rent of fresh air traversing the shed from all sides to the centre, and
there being constantly discharged, irrespective of wind or weather.

In some large sheds, several may be necessary, and in one very large
one I put four fans, having an aggregate displacement of 120,000
cubic feet of air per minute, or 7,200,000 cubic feet per hour, which

changed the contents about eight times per hour.

The best results have been achieved by placing one or more ex-

haust ventilators near centre of shed roof, and arranging the inlets

at regular distances around the walls. The amount of air to be

passed through will depend on the temperature and rate of pollution

inside, and the inlets may, if needed, be carried down from roof, and
the entering air warmed, cooled, or moistened at pleasure ; there are

plenty of appliances to be had by which air can be admitted without

draught. A series of rooms, one above the other, may, if not too

large, be dealt with by one exhaust ventilator, placed at the top of

a vertical shaft, extending through the. several stories and with out-

lets from each room
;
the inlets for fresh air to each room being so

arranged that the air may, in its course from inlet to outlet, traverse

the room, and especially that part in which the greatest source of

pollution exists.

It is obvious that a series of small rooms on the same floor-level

may be dealt with in a similar way, by a horizontal air-duct with

openings to each room, and inlets as suggested above. In storied

rooms too large to be dealt with in this manner, each room may be

treated separately, and many large workrooms are so treated, by
having one or more exhaust-fans placed on one side of the room, and
fixed either to discharge through windows or openings specially
made. The inlets in this case would be arranged on the opposite
side of room to fan, and possibly at the ends, if required, so as to

cause the current of air to traverse the sources of pollution, whether

dust, heat, fumes, or steam. Generally, the requisite effect in re-

moval of polluting matters is obtained by running the fans entirely
free from any kind of tubes or feed on room side ; and, where possi-

ble, this is best, as less power is needed to drive them, and more air

is moved when the area of feed is unrestricted. There are, how-

ever, some cases in which it is necessary, and many in which it is

advisable, to carry away polluting matters immediately they are set

free, so as to prevent their distribution in the atmosphere. In these

cases it becomes necessary to construct tubes with openings near the

source of pollution, and connected at the other, or exit end, with a

fan, which, when working, produces a powerful exhaust, and carries

away the polluting matter as fast as it is produced. This arrange-
ment may be, and is, applied with perfect success to remove dust,

heat, steam, and fumes of various kinds. The tubes may be carried

overhead, underneath, or level with the sources of pollution, and the

impurities carried away may be dealt with in a chamber, so as to re-

tain them and allow the air to escape pure. A good type of this

arrangement has been largely carried out for the prevention of what
is called " wool-sorters' disease." The men who sort the wool work
at continuous tables, which usually are fixed along the sides of large
rooms, close to the walls, and at which each sorter works opposite a

window, on account of the light. In sorting the wool, the sorter

takes a portion from the heap placed on the table near him, and
shakes it to loosen and open it out, so that he may judge of the

quality, color, etc.
;
and it is at this point that the greatest danger of

infection occurs, as the shaking sets free the dust, short fibres, and
other light matters, amongst which may be the bacillus, or germ of

infection. To prevent, or, at any rate, lessen the risk of infection,
there is made, opposite each sorter, an opening in the table, to which
is fixed a short, downcast tube, which is connected to a larger hori-

zontal tube beneath the table, at the extremity of which is working
a fan that produces a powerful exhaust current in the system of

tubes, and carries away the dust produced by the sorters shaking the

wool, which they do over the open ends of the small tubes.

In opening the bales of wool, also, a similar arrangement is used,
but on a much larger scale, as the quantity to be dealt with is very
much greater. In both cases there are wire gratings above the

tables to keep the wool out of the tubes and allow the solid, but not

floating matters to fall on the table for collection. This dust is most

successfully dealt with by being blown into a settling chamber, in

which a series of steam-jets meet and damp it, so that it is deposited,
and can be collected and burnt periodically.

I may mention, amongst other applications of this system, the

removal of dust from silk-dressing machinery, in which the main air-

ducts are carried overhead, with small vertical dependent tubes,

terminating in hoods, which cover the area of dust-production, con-

fining it and facilitating its removal.

The fine dust produced by dry-grinding processes, in which metal

is ground against rapidly-revolving discs of emery or stone, is also

removed by a similar arrangement, in which the main tubes are

about level with the grindstones, and have openings opposite each

stone in such positions as to catch the dust as it is driven off and

carry it away at once.

It will occur to any one acquainted with work in factories that this

system of extraction along tubes may be applied with great advan-

tage in many cases not specified in this paper. This is so
; but, to

avoid error, I have mentioned only such as I have designed and seen
carried out, and are now in operation ; and not all of these, by any
means.

In the construction of the air-ducts, the following points need atten-
tion

; and the suggestions I offer are the results of, and have been
verified by experience.
The best material for tubes is galvanized sheet-iron of a gauge

proportionate to the diameter of the tube
;

it is light and strong,
and is easily made into tubes of a circular section, which are smooth
inside, and reduce friction to a minimum.
Wood is the other material available for tubes, and the objections

to its use are, that it cannot be formed into a circular section, is

liable to warp, twist, and crack, and cause greater friction of the air,
and consequent loss of power. Its advantage is that it is cheaper
(about one-third) than galvanized-iron for tubes of same size.

In forming ducts inside walls or underground, the best materials
are : for large air-ducts, glazed-bricks set in cement

; or, for smaller
ducts, glazed and socketed earthenware-pipes jointed in cement.
Bends, and especially right-angled ones, should be avoided as much
as possible ; and, where unavoidable, should be curved to a laro-e

radius, or the tubes enlarged to reduce friction
; inspection-holes

should be provided near bends. Branch tubes should be connected
to main tubes by being curved in the direction in which the current
of air is travelling, and I have got the best results by bringing small
tubes, such as those connected to the wool-sorters' tables, into the
main tube at an angle of 45, and enlarging them at the junction.
The openings near the fan should not be made too large, so that

those farther away may get their due proportion of draught. If
this is not done the fan draws its supply of air from the^nearest

openings, and the farther ones are of no use.

No particular rules can be laid down to work to in proportioning
the sizes of openings according to their distance from the fan, a
much depends on the sizes, materials, section, number of bends, and
length of main tube

;
but a safe plan is to have each opening pro-

vided with a slide, so that they can be adjusted to give "equal
draughts, and then fixed to prevent tampering with by work-people,
who very often imagine, if they see an open tube, that they fet-l a
draught, and would rather, in many cases, stand the chance of in-
fection than have the temperature of the room lowered by a good
system of ventilation without heating. In one case I know the wool-
sorters employed by a large firm petitioned that the system of venti-
lation described above might not be applied to their tables until the
rooms had been heated by steam-pipes, which it took several months
to do, and during which time they were working in a constant atmos-
phere of fine dust. In many other cases I have known work-people
stuff up every opening, and even paste paper over every crack or
crevice that might admit fresh air. This sensitiveness is no doubt
largely due to the quiet, still nature of their work, which requires
very little moving about or exercise, and causes them to feel the
smallest movement of the air. At the same time there are many
work-people who are very careless of the way in which they expose
themselves or others to insanitary conditions, and will take their food
without washing their hands, or removing their working smocks, and
even take their meals seated on their work benches or table, and
amongst the unhealthy matters they may have been manipulating
and this in spite of the fact that special facilities have been afforded'
them in the shape of washing and dining rooms. Though many of
the operatives are no doubt very careless and ignorant as regards
sanitation, still there are some who appreciate its benefits, and credit
is due to those amongst the wool-sorters who agitated for compulsory
by-laws to compel the best-known means to be taken for the preven-
tion of the mysterious and fatal disease to which they are subject,
which agitation resulted in a series of regulations being drawn

up,'
and agreed to by the local authority, employers and operatives^
which, though not compulsory, are generally carried out, and must
contribute very greatly to the general health and comfort of the

work-people
Employers are not always willing to take the necessary steps, and

spend the necessary money to insure even moderately healthy condi-
tions in their workrooms, where there is not a direct and percepti-
ble result in better work turned out or more of it. This disinclina-
tion is to be traced in many cases to the fact that they have already
spent considerable money in that direction without getting adequate
results, and so become doubtful of any good result following further

expenditure, though no doubt the feeling of some employers on the
matter is similar to that of one who asked the cost of ventilatin<* a
room, in which the operatives complained of being nearly roasfed,
and on being told the cost, which was evidently much larger than he
imagined it would be, he simply remarked,

" Let 'em roast, then."
In conclusion, looking at the important bearing that the efficient

ventilation of factories and workshops, not only in the cases men-
tioned, but also in very many others, has upon the public health, it

seems to me that there should be some authority with power to co'm-

pel the best known (or at any rate a satisfactory) means of ventila-
tion to be carried out in what may be termed unhealthy trades. What
that authority should be, or the circumstances under which it should
act, I do not pretend to suggest, but think that the Council of the

Sanitary Institute might profitably consider the matter, and prepare
a recommendation on the subject.
The exhaust-ventilator mentioned in this paper is that known as

the Blackmail air-propeller.
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THE CHATEAU DE CHANTILLY AND ITS
TREASURES.

iwjf&g

IT
is some-

what sur-

prising
that although
nearly a

month has
passed since

the announce-
ment of the

Due d'Au-
male's testa-

mentary dis-

position was
made to the

French pub-
lic, so little

has been said,

so scant
praise has
been accord-

ed in every
Gravestone of Thomas Clark. Mate of th mention pub-

"Mayflower," Plymouth, Mass. Hshed of this

magnificent donation, whose real importance does not seem to be at all

appreciated. The Orleanist newspapers called attention to the mun-
ificence of the giver, but in terms where a substratum of regret that

it should thus go out of the family was apparent ;
the particular

organ of the Comte de Paris scarcely noticed it at all, whence the

conclusion that the Pretender was not pleased by this dereliction

from the traditions of a family whose motto has al ways been "
get all

you can, and keep what you've gotten," while cynical Henri Rochefort

sneeringly remarked that gratitude is inopportune, as in the first

place, the motives of the gift were visible, to wit: a hope that the

session of Chantilly to France might procure a rescission of the ukase

of banishment; and in the second place, that as the entrance into

possession of the legacy by the French Academy would be subse-

quent to the Duke's death, it would be better to wait and see if in

the meanwhile he might not change his mind.

Republics are proverbially ungrateful, but in this case it has not

been a question of republics ;
on all sides there has been a concert

of that faint praise which, we all know, is as damning to man as the

severest censure. Now, I am not an admirer of the Due d'Aumale,
whose military reputation is usurped, and whose literary reputation
and seat among the Immortals of the Academy are due solely to the

accident of his birth; but it is simple justice to the individual to say
that the act by which Chantilly has been turned over to the said Im-

mortals is irrevocable and cannot be rescinde 1
; that it was not made

with the view of having his banishment annulled
; having been made

and registered two years before that eventuality was foreseen.

Whether it was made public in order to get up a feeling of sympathy
in his favor is another question. But with this question I have

naught to do; my intention is to tell what'was given, not to specu-
late upon the motives of the donator, and when I reflect upon
the difficulties of finding out the information which I now retail

I can understand why it is that reporters have been so reticent as

to merit the accusation of indifference. The people who have been

left in charge of the chateau are singularly discreet, and there is

scarcely anything left beneath its roof which can help the researches

of an inquisitive visitor. The shelves of the library are empty, bare

are the panels of the picture-gallery, and in the vestibule stand great

packing-boxes stuffed with drawings and engravings, whose former

places upon the walls are marked now with mere slips of papers.
The Prince takes everything of value away with him, and as he in-

tends to divide his future existence into two parts, so he divides into

two parts his treasures
;
his books and his pictures go to London, his

drawings and engravings to Brussels, which, if I were inclined to

philosophizing, might furnish me with a text about the vanity of hu-

man affairs, and the painful strangeness of this contrast, when the

owner is obliged to spoil his dwelling of collections precisely at the

moment when he takes measures for their definite installation there

after his demise.

The domain of Chantilly, ground and buildings inclusive, is esti-

mated at 22,000,000 frs. to 25,000,000 frs., and as connoisseurs value

the library and art treasures at 10,000,000 frs., as a minimum, 35,-

000,000 frs. may be taken as an approximative total, although, as

will be seen as I go into details, these two estimates are much infe-

rior to the reality, as among the collections are many objects which
are inestimable. For instance, what money would be considered ad-

equate compensation for the loss of the altar-piece by Jean Gorigon ;

of Mignard's portrait of Moliere, the only authentic effigy of France's

greatest writer, of the " Hours of Duke Jean de Berry," which is

reckoned to be the most magnificent manuscript in the world, or of

the correspondence of Richelieu? The annual revenue of the do-

main is about 600,000 frs.
;
but here again there is nothing definite,

as the Institute will certainly turn to account much that the Due
d'Aumale has left unproductive, as, for instance, the pavilion of En-

ghien, a vast building with thirty-six windows of fa9ade constructed

by the last Prince of Conde for the accommodation of his guests and
his suite; the famous stables as spacious as the castle itself; the

chateau of St. Firmin, a delicious summer residence, standing in a

park of nearly thirty acres, and the preserves plentifully stocked
with game, which situated at only forty minutes' distance from the

metropolis, will command any price among Parisian sportsmen. At
present, Chantilly is burdened with charges of two kinds, an annuity
of 200,000 frs. payable to the Credit Foncier for the reimbursement
of a loan of 4,000,000 frs., contracted by the Duke in 1874 for the

reconstruction of the chateau. These payments will only end in the

beginning of the next century ;
but a special clause in the act of do-

nation permits the Institute to sell off some of the domain if it be
deemed advisable to discharge the debt immediately. The other

charges are a series of perpetual pensions, of which the total amounts
to 30,000 frs., per annum. Admitting, however, that the Immortals
do not take steps to increase the revenue, even when all yearly
charges and expenses be paid, there will remain a clear sum of 300,-
000 frs. to be divided every twelve-month among the five sections of

the Academy. The question has been asked, by whom will be dis-

charged the transfer duty, which may be estimated at 350,000 frs. ?

By a special privilege granted to the Institute when it was reorgan-
ized it can receive all legacies and donations free of all duties and
taxes. On that point, then, there is no difficulty to be encountered.
The domain of Chantilly was constituted seven hundred years ago.

It belonged originally to the Counts Bouteillier de Senlis, then to

the house of d'Orgemont, and by marriage, later, to the Montmo-
rency, whose most illustrious representative the Constable Anne, of

whom it was the favorite residence, has left there admirable traces
of his taste for art. Anne lived at the most brilliant epoch of the

Renaissance, and the greatest artists of the time, Jean Bullant, Jean

Goujon, Bernard Palissey, and le Limousin, were at his service,
which will explain why its present owner desired that the statue of

the great Constable should have the place of honor at the entrance
of a chateau, where every room recalls his memory. By another

marriage, Chantilly passed into the possession of the Conde
; it was

part of the dowry of that Charlotte de Montmorency who wedded
with Prince Henri II de Conde inspired so violent a passion in

Henri Quatre, then a sexagenarian, that her husband thought the

only safeguard to his honor was absence from the Court, and so

eloped with his own wife to foreign parts. At the death always
attributed to crime of the last Prince of Conde, in 1830, the Due
d'Aumale, his nephew, became heir to all the property, which, fear-

ing confiscation, he turned over, by a fictitious sale, in 1852, to the

English bankers, Coutts & Co., for the sum of 11,000,000 frs. In
1860 a map of the estate was engraved by M. Rhitore, but this doc-

ument is no longer exact, as, since his return in 1872, the Duke has
made several important additions and a few small sales, which have

materially altered its physiognomy. The most valuable portion of

the domain is, as it always has been, its forests. North of the chateau
there is the Pare du Grand Bois; south of it the Foret du Chantilly,
of Pontarme, of the Lys, of Coye, and the Bois de 1'Aigle, and of

Royaumont, in all a superficies of over fifty square miles. These
have been divided by the Duke into two parts, one of which is in-

alienable, another which the Institute may sell or keep as its mem-
bers may elect. The first is considered by the Prince as a specimen
of the management of woods and forests, which ought to be pre-
served like the monuments and collections forming the Conde Mu-
seum. Its limits are not yet definitely fixed, but they will in any
case include within them the Grand Pare, the chateau with its

dependencies, the forest of Chantilly, and probably that of Pontarme'.

The total value of the inalienable part is estimated at 4,000,000 frs.,

and is about eight thousand acres in extent.

The ancient chateau of Chantilly was a feudal fortress, which,

though altered and touched up by each of its successive owners,
never entirely lost its harsh and massive aspect, and, having the ap-

pearance of a bastile, did not suit revolutionary ideas, so it was
demolished by order of the Convention. But Constable Anne had
had constructed close to the old building the little chateau or chate-

let, which, though found great fault with by architectural purists, is

an elegant edifice. The great Conde intrusted the laying out of the

gardens and parterres to Le Notre, and although in the next century
the latter were replaced by njardin anglais, the splendid perspec-
tives and the ornamental ponds and lawns were left untouched, and
it is said, were so much admired by Louis XIV, that they were
taken as models in the arrangement of the pleasure-grounds of Ver-

sailles. The stables, erected by a great-grandson of the great Cond6,
are among the finest specimens extant of French architecture at the

commencement of the eighteenth century, and have often been mis-

taken, so monumental are they, for the chateau itself, by strangers
who have begun their visit on the west side of the palace. Fortu-

nately neither the chatelet nor the stables were destroyed by the

agents of MM. Marat, Robespierre & Co. The property was restored

to the Condes in 1815, and as Ecouen, which also belonged to them,
had been given by Napoleon to the Legion of Honor a school for

the daughters of legionaires was established by him there and is still

preserved was left to the order, all the works of art originally

there, which had been saved by Alexandre Lenoir, were transported
to Chantilly, although not reclaimed by the last of the Condes, who
was so little of a dilettante that, after his death the famous Psyche

glass was found still in the packing-box where it had been put fifteen

years before.

The Duke demanded of the Architect Duban in 1845 a "
pro-

ject
"
for the reconstruction of the chateau, but only in 1875 was its

execution achieved by M. Daumet, who, in spite of the difficulties of
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his task, succeeded admirably in the construction of a beautiful mon-

ument, in which there is a very harmonious continuation of the Re-

naissance style with certain details of the old feudal fortress, that

ought to serve as an example to French architects, who for the last

thirty years have covered the soil of Gaul with insipid, naked sur-

faces, baptized by them the Neo-Grec. The building was finished

in 1883, but the ornamentation, intrusted to the sculptors Marqueste,

Barthelemy, Wahnul and Maniglier, the painters Paul Baudry, Guiff-

art, and Le chevalier Chuignard, and the glass founder Bardou, is

still incomplete. It has already cost 4,000,000 frs., and 600,000 frs.

will scarcely be sufficient to pay the balance of the bill, and it was in

order to insure the achievement of his undertaking that the Duke
has retained the usufruct of the property, which the Institute was

likely to let go to rack and ruin, as had happened for the chatelet, on

which 1,000,000 francs has been expended, where such was the

dilapidation that the Emperor Alexander, who was lodged there in

1815, always kept his umbrella open in the dining-room. The stat-

uary in the garden has also cost a great deal of money. You see

there the figure of the great Conde, surrounded by those of the art-

ists and writers whom the victor of Rocroy had as his most familial-

guests; La Bruyere, by Thomas; Le Notre and Moliere, by Tony
Noel

; Bossuet, whose pedestal will be occupied whenever M. Guil-

laume shall have finished the statue. At the foot of the grand stair-

case are the mythological statues of Pluto and Proserpine, by Chapu,
and in the court of honor the equestrian effigy of the Constable Anne
de Montmorency, by Dubois, of which a copy reduced to three-fifths

was exhibited at the last Salon. All of these are estimated to have

cost at least 2,000,000 more, although the total value of the recon-

struction and restoration is set down in the inventory of the domain
at only 2,500,000 frs. By this example alone you can judge how
much below the real figures have been all previous estimates. From

positive documentary evidence it can be asserted that the true value

exceeds 43,000,000 frs., 3,000,000 more than the sum restored to the

d'Orleans family in virtue of the National Assembly's decree in 1872.

C. T., in the New York Times.

THE PHILADELPHIA CHAPTER, A. I. A.

'TTT the regular annual meeting of the Philadelphia Chapter,

r\ A. I. A., the following officers were elected :

/ President, TheophUua P. Chandler, Jr.
; Vice-President, Ed-

ward Hazlehurst; Treasurer, John Stewardson
; Secretary, Arthur

Truscott; Executive Committee, Messrs. Charles Balderstou, Walter

Cope, James H. Windrim.

MILL FLOORS.
BOSTON, MASS., October 29, 1836.

To THE EDITORS OF THE AMERICAN ARCHITECT :

Dear Sirs, Having lately examined several of the buildings
which are now in progress in Boston, in which the floors and roofs

are constructed after the principles now recognized as " the mill or

factory floor," with heavy timbers wide apart, covered with thick

plank, 1 observe one or two variations from the customary mill plan
of which I beg to ask an explanation. There may be very good
reasons for the principal variation but they are not apparent to me.

In the customary mill-floor the spans from wall to post, or from post
to post crossway of the building, vary from twenty to twenty-five feet

seldom exceeding twenty-two feet; the beams are customarily

placed either eight feet on centres, or ten feet four inches on centres,

each set of beams resting directly upon the posts sustained by cast-iron

caps, and not upon longitudinal girders. When the width on cen-

tres is eight feet, three-inch plank and one-inch top floor are cus-

tomarily used for the floor proper : when the width is ten feet four

inches, four-inch plank is used in place of three inch. These spac-

ings have been adjusted to the conditions of setting textile machinery.
Eleven feet on centres may be permitted with four-inch plank.

In some of the buildings which are being constructed for ware-

house purposes, I find a different arrangement.

Assuming the building to be forty feet wide, the posts are set

twelve feet apart ; through the centre a heavy girder is placed upon
these posts, and moderately-heavy floor-timbers are set about five

feet apart on centres, from this girder to the wall. The objections
to this course are as follows : first, the lesser number of posts ;

sec-

ond, a heavy longitudinal girder exposed upon the top to dust, and

in some measure interfering with light when the light is taken from

either side of the building; third, a large additional amount of tim-

ber subject to combustion, and exposed at four corners; fourth, the

placing of the floor timbers proper five feet apart is entirely incon-

sistentwith the best adjustment of sprinklers, if the building is to be

protected with any kind.of sprinkling apparatus.

It is doubtless true that this disposition of the material maybe
theoretically a little stronger than the ordinary mill-floor, unless the

sizes of the timbers used in ordinary mill construction should be

slightly increased; and no exception may be taken to this plan
where very heavy weights are to be put upon the floor, but for all

ordinary purposes the mill construction would seem to be a better
one.

In order that I may bring this point out with sufficient clearness,
I have requested our Mr Woodbury to compute the strength of four

different floors, on a factor of safety of six (6).

Case 1.

FLOORS. 40 X 100

- zo -
f

- 20 - -
1 Beams:

_j 8 feet on centres.

Posts:
12 feet on centres.

Modulus of rupture for Southern pine divided by the factor of

safety, 12|4=
Material. B. M.

2" spruce flooring ............................ 8000
1" hardwood "

............................ 4000
42 Southern pine beams 20'x8"Xl2" ........... 6720
1 stringer beam 100'x 12"x 12" ............ 1200

19,920

8000 feet spruce 20000 Ibs.

10720
" hardwood 42880 "

4000)(i2H80

15.72 Ibs.Weight of floor per square foot .

Strength per square foot :

TTT_ Rbh 2_ 12960X8X12X12 _ 13g
''

9fsl* 9X6X5X20X20
Deduct weight of floor 15.72

Safe load on floor per square foot 120.52

Case 2. 20-

Material.

3" spruce
1" hard

22 pieces Southern pine 20'xlO"xH"
ood

Beams:

10 feet on centres.

B. M.

12000
4000

_5.1?i
jl.l:;;

12000 feet spruce @ 21 ............................ 30000 Ibs.
9134 " hardwood 4 .......................... 36536 "

4000)66536
Weight of floor per square foot........ 16.63 Ibs.

Strength,
nr ~ Rbh 2

__ 12960X10X14X14~
9X6X10X20X20

Deduct weight of floor

vs)n\x9n 117.69 Ibs.

16.63

Case 3.

Safe load per square foot of floor 101.06

- 20' - -f- - ?0 ~

Beams:
10 feet on centres.

Material. B. M.
3" spruce 12000
1" hardwood 4000

22 pieces Southern pine 12"xl2"x20 5280

JHjSBO

12000 feet Spruce @ 2 4 30100
9280 " hardwood@4 JS7120

4000)67120'

Weight of floor per square foot 1677~lbs.

Strength per square foot :

12960X12X12X12
33.64 IDS.

~9fsP 9X6X10X20X20
Deduct weight of floor

Net load for floor per square foot

Case 4. - 2o - * 20 -

16.78

8*ifc

86.86

Beams:
10 feet on centres.

Material. B. M.
3" spruce 12000
1" hardwood 4000

22 pieces Southern pins 8"x 16"x 20'
__!6?3
207693

12000 feet spruce (g 2i 30000 Ibs.
8693 " hardwood @ 4 34772 "

4000)64772

Weight of floor per square foot 16.19 Ibs.

Strength per square foot :

gM_12960X8X16X16
-9/SF "9X6X10X20X20

Deduct weight of floor 16.19

Safe load per square foot of floor 106.69
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Number one is the plan to which I have objected, unless the weight

proposed to be put upon this floor requires this disposition of the

material to assure extra strength.
The other three correspond to the rules which would be adopted

in the different floors of an ordinary cotton-mill, which are not sub-

ject to a heavier weight in any part of the mill, under ordinary con-

ditions, than about sixty pounds to the square foot, averaging not

over twenty-five or thirty including the weight of the operatives, but

not including the weight of the floor itself.

Will some of your correspondents kindly submit a statement of

the weights or loads on which they are accustomed to compute the

strength of the required floors in buildings which are intended for

ordinary commercial purposes and not for the extra weight which is

required in the storage of tin in boxes, cheese and glass, which I be-

lieve are the three substances customarily requiring the heaviest

construction. This mode of construction with the inner ends of the

beams resting upon a longitudinal girder instead of being placed im-

mediately upon the post and iron caps was given up in factory con-

struction about thirty years ago, by all well-trained mill engineers
and constructors, for the reasons which have been given, and also

for other reasons.

In any mill of several stories, the shrinkage of the actual floor tim-

bers is a matter of consideration with reference to the alignment of

the shafting, but where the opportunity for shrinkage is doubled by
resting a fourteen or sixteen inch timber upon a girder of the same

kind, the difficulty in keeping shafting well adjusted is doubled.

Moreover, the effect of a heavy weight resting upon the side of a

timber is very much greater and more injurious than when the weight
rests upon the metal cap interposed between the floor timber and the

head of the post. This bad effect more than offsets the slight addi-

tional weight which may be placed upon the floor constructed ac-

cording to form number one.

So far as mill construction is concerned, the system of longitudinal

girders has been absolutely condemned as unsuitable both from the

engineering point of view, with a view to light, with a view to econ-

omy of material, and with a view to safety. For what reasons is it

adopted in the construction of warehouses?
The proverb that the strength of the chain is measured by that of

its weakest part is equally applicable to all forms of construction
;

as the good Deacon whose versified construction of a " One-horse

Shay," vowed that
" One thing is plain;

The weakest part must stand the strain."

There is no error which is more common in the construction of

buildings of a few years ago, involving wooden columns, than to see a
wooden column supporting a wooden cap ; or what is worse, directly

against a wooden beam.
The examinations made for this Company on the strength of col-

umns, on the testing-machine at Watertown Arsenal, showed that

the resistance of Southern pine columns to compression averages
about 4450 Ibs. to the square inch

;
while the transverse resistance

of Southern pine to crushing was about 1750 Ibs. to the square inch,
or about forty per cent. Therefore, a wooden column direcflv support-
ing wooden beams should have an iron cap at least two-and-a-half
times the area of the cross section of the column, in order that the

longitudinal resistance of the column and the lateral resistance of

the beams should be required to resist intensity of pressure propor-
tional to their strength in both instances.

EDWARD ATKINSON.Yours very truly,

BOSTON.

VENTILATING ROOF-SPACES.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, I have under my charge a brick building 55' deep,

with composition roof pitching to rear. The question arises as to

whether or not the space between roof and ceiling of upper story
should be ventilated. I hold that if the space is opened at front and
rear, the volume of heated air rising from the pavements will be
drawn into it, while, if kept closed, the confined air would act as a
non-conductor between the heated roof and ceiling. My position is

questioned ;
will you be kind enough to decide which is the best

practice ? Very truly yours, H. Z. L.

[!T is best to ventilate the air-space between roof and ceiling. The no-
tion that the air, if confined, will act as a non-conductor, although com-
mon, is fallacious. On the contrary, the reverberation of heat between the
roof and the upper surface of the ceiling raises the confined air to a very
high temperature, which is communicated by convection and diffusion to
the room beneath. If a good ventilation is kept up, the temperature of the
air-space will never rise much above that of the air outside, and the room
will receive little or no heat from the roof. EDS. AMERICAN ARCHITECT.]

A LARGE GLYCERINE BAROMETER. The largest barometer in this

country is that contrived by Zophar Mills at his office, 146 Front Street,
New York. So far as Mr. Mills knows his is one of three glycerine
barometers in the world. There is one in London and one in Scotland.
Mr. Mills has had a glass tube drawn 31 feel long and with an outside
diameter of 31 inches. The inside measurement or bore is just an inch.
It was hoisted to the roof of the Front-street building, and a hole large
enough to admit the tube was bored through the roof and down through
the several floors to the cellar. The tube was carefully lowered
through this hole and suspended by a brass collar against the wall in
Mr. Mills's office, which is on the second floor. The lower end of the
tube hangs in a cistern filled with glycerine in the floor of the cellar.

The advantages of Mr. Mills's big barometer are these. It is BO big
that slight variations can be read at sight and can be seen from a dis-

tance and at a glance ; the variation in movement is not only great, but
it is quick, and Mr. Mills thinks his big barometer will give a hint of

coming storms two or three hours before a mercurial barometer will
show a depression. Springfield Republican.

A SIMPLE statement of transactions in iron, steel, lumber, coal, cotton,
wool, petroleum, and in some other of the leading staple productions of the

country for the past week would in themselves be a sufficiently full presen-
tation of the existing industrial conditions. To put the case in a nut-shell,
an enormous amount of business has been transacted; prices in nearly all

these products are slightly higher than they were a week ago. By way of

prediction, it may be said that the probabilities to-day point to a slightly
higher range during the next two or three weeks. The reasons for this
statement are these: that the fullest production in our industries are
promptly absorbed, that orders are increasing in number and magnitude,
that new schemes calling for supplies of all kinds are constantly coming to
the surface, and that there are increasing assurances every day that the
present productive capacity is not in danger of overcrowding the markets.
There are a multitude of other minor points which are entitled to some
attention; only two or three of them will be referred to. One of them is,
and perhaps the most important to the building interests, that a large
amount of real estate has changed hands during the past month in the in-
terest of projectors who contemplate erection of dwellings. Advices from
several Western cities and some towns show that this policy of purchasing
land for building purposes is quite general, and a great deal of land con-
tinues to be bought up in the vicinity of New York and Brooklyn. The
same is true at Philadelphia. No less than a dozen schemes have recently
gone through, and preparations are being made by the projectors for the
erection of houses next season to cost from two to three thousand each.
The same activity is observable in Chicago and in some other Western
cities. This activity in lots for building purposes means a good deal more
than appears on the surface. It points to the fact that property is advanc-
ing, that the industries are upon a very safe footing, and that manufactur-
ers and builders have confidence in the existing trade foundations.
Another point deserving of attention is the fact, and a by no means insigni-
ficant one, that railroad builders have finally determined upon the building
of an immense amount of mileage next season. The word immense is

used advisably. A summary of the enterprises announced in railway
journals and in our leading dailies, justifies the statement to all appear-
ances, and railway building is at hand. All of the trunk lines are engaged
in schemes of extension of mileage. Nearly all of the Western roads have
schemes on hand looking to the building of new roads, long and short.

During the past week nearly 100,000 tons of steel rails were contracted for.

For ordinary lots prices have advanced 50 cents, but for the danger of im-
portation prices would advance $2 per ton. Even as it is, contracts were
placed last week for 40,000 tons to be delivered at New Orleans.
The smaller industries also present encouraging features, and wood-

working machinery interests are crowded with orders, and car-builders
have lately been obliged to ask a delay upon business presented to them.
The bridge-builders have contracts for between three and four months' out-

put.
The Western manufacturers of agricultural implements have felt the

improvement to such an extent that for two or three weeks past they have
been crowding in material, and, in consequence, merchant-Bteel has ad-
vanced five to ten per cent in the West. Reference has been made hereto-
fore to the improvement of money-lending facilities between the East and
West. During the past few months several large financial institutions have
completed arrangements by which loans can be made in small or large
sums to Western borrowers. This tendency has been stimulated by the

difficulty of finding profitable employment for money in the East, and by
the low rates ruling here. It is reasonable to predict that more attention
will hereafter be given to the financial needs of the people in the West and
South. Notwithstanding the outflow of the West, financial reports show a

steady inflow from the business-distributing centres of the West to Eastern
financial centres. The building statistics for the past week of both East
and West show that activity has fallen off very little. Architects are

already consulted upon building schemes for the coming year in some of
the Western States. The indications point to some very heavy ooerations
in manufacturing directions. Companies have been incorporated to push
manufacturing upon large scale in the States between Ohio and Wisconsin.
The leading industries have not been in so vigorous a condition as at pres-
ent. Margins are gradually widening, confidence is increasing ta the per-
manency of markets. The coal trade has recovered from a alight despond-
ency, and producing companies both East and West are now crowded with
orders which cannot be filled promptly on account of the scarcity of cars.

Lumbermen and iron-makers indulge in the same complaint as to the

scarcity of rolling-stock. The lumber-trade is very active in Ml markets,
and, notwithstanding the heavy arrivals from both the West and South,
stocks in Atlantic ports are rather light. Stronger lumber quotations are

probable. That which most interests builders and architects at present is

the probable course of prices of materials for the coming season. The
highest authorities in the New England States adhere to previously ex-

pressed opinions that there will be very little, if any, advance, and give, an
a reason, that the legitimate reasons for strengthening prices is about ex-

hausted, and that with our enormous producing capacity any speculative
advance is out of the question. The builders and manufacturing interests
in the Middle States are extremely busy, but much of the business now
placed is for winter and spring delivery, especially in the iron and steel
industries. The belief is entertained that this policy of anticipating re-

quirements several months will not be continued, and that, therefore, a

temporary relaxing of demand will be encountered in mid-winter. This,
however, is a reasonable one; the expansion of demand during the past six
months has been too rapid and great to continue excepting in the one pro-
duction of railway material, but due credit must be given to this very
strong factor. Already rails enough have been sold to be made next year
to lay between six and seven thousand milgs of road. So far this year our
railway construction foots up 6,000 miles as against only 2,325 miles at the
same time last year. The railroad builders are making no mistake. The
published gross earnings for October of 89 roads as compared with October
last year shows an increase of nearly #2,000,000, and for ten months the
Increase is over 820.000.000 as against last year on 82 roads. The present
strong features of the markets are. in a nut-shell, this: that material is in

moderate supply, that prices are hardening, and that DO probable causes
are at work to interfere with the upward tendencies in every field of enter-

prise.
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?GOOD
deal of discussion is just now going on in the Bos-

ton papers about the new building for the Public Library
of that city. Some time ago, an appropriation having

een made by the City Government for the construction of the

uilding, a competition was announced for plans, which were

squired to conform to a scheme drawn up with much pains,
nd with no small amount of understanding of the subject, by
le Trustees of the Library. The terms of the competition,

articularly as to the ownership of the competing drawings, did

ot accord with the ideas now accepted in the profession, and
le Boston architects generally took no part in the affair.

L certain number of drawings were, however, sent in. Most
E these followed the directions of the Trustees' circular as to

lanning and arrangement, but there were one or two, the

nthors of which had ventured to disregard these directions in

oints where their trained judgment showed that the Trustees'

roposed arrangement could be improved upon. There was

srtainly nothing surprising in the fact that a skilful profes-
onal man, by studying over a problem, should be able to dis-

jver a solution which should be in some respects better than

ic tentative scheme laid down by the Trustees, and the latter,

ho do not seem to have placed too high a value on their own

ipacity, were disposed to award their premiums to the plans
hich they perceived to be better than their own, but were

;opped by the City Solicitor, who warned them that their cir-

ilar of instructions, instead of being simply a collection of

iggestions, as they seem to have intended it to be, formed, by
s wording, a definite series of stipulations as to the character

f the designs required, which not only excluded from considera-

on all drawings in which these stipulations were violated, but

bliged the Trustees to award their premiums, which were very
beral, to plans which were now acknowledged to be less suik-

ble for the building than those which they were debarred from

jnsidering. Architects, who frequently experience the neces-

ty for a strict compliance with published terms of competition,
ill easily perceive that this reasoning was conclusive ; and the

'rustees yielded honorably to what could hardly have been
therwise than a rather mortifying disappointment, and dis-

ibuted their prizes among the authors of the best of the de-

gns in which their directions were followed.

[TS none of these designs, or any others at the disposal of the

j[ city, were quite suitable for execution, the Trustees finally-

applied to the City Architect to prepare plans under their

irection, and, in accordance with floor plans so made, the founda-

ons of the building have been put in. So far, however, nothing
as been made public as to the character of the design for the ex-

srior, and some of the citizens, very properly feeling that a costly
ublic building, on what is perhaps the most conspicuous site in

ic town, next to that on which the State-House stands, ought

to be a firsf>rate example of that architectural art which the

profession in Boston can justly claim to have, done so much to

develop, have, both in public and in private expressed the wish
that some assurance should be given that the design of the

structure should be the best that the city can furnish. In this

they do not for a moment call in question the talents of the

City Architect, but believe that if it is possible to secure a

more artistic treatment of the subject than he could give it, the

city should endeavor to do so, and for this purpose they propose
either that some architect of more conspicuous artistic reputation
than the City Architect should be at once employed to complete
the building, or that the method in use in all other civilized

communities, of inviting competitive designs on such terms that

architects of ability and character will be willing to compete,
should be adopted. By this means, if any design can be pro-
duced better than that which the City Architect intends to

make, the city will have the benefit of it ; and if nobody else

can make one as good, there will at least be an advantage in

proving this, instead of leaving the citizens with the idea that

the trustees of their library pay no attention to their perfectly

legitimate wish to get the best building that they can for their

money.

WE must say that we sympathize somewhat with the citi-

zens in this matter. Jf there were any great saving of

expense in having the building planned and executed

under the care of the City Architect, there would be perhaps a

reason for managing the affair in the way in which it has been
carried on ; but, independent of the fact that the very best pro-
fessional advice, at least with regard to building operations, is

always the cheapest in the end, it is tolerably certain, judging
from the figures which have been published about the expenses of

the City Architect's office, that the work which he does, or is

likely to do, on the plans for the library, will cost the city

quite as much as would be charged for the same service by a

private architect, to say nothing of the fact that the City Ar-

chitect is by his position simply an irresponsible official, having

nothing at stake in the correctness or adequacy of his plans,
the consequence of any defects in which must be assumed by
the city whose salaried employe he is; while the multitude of

duties which crowd upon him must necessarily prevent him from

giving to the work of executing them that close personal super-
vision which a private architect is held, by his knowledge of his

accountability for negligence, as well as his habits of practice, to

bestow upon his buildings. We feel that we cast no reflection

upon the present City Architect, whose efficiency and industry
we know well, in saying that the observations which we were
able to make during a short visit to the site of the library

building not long ago suggested to us that there was serious

need of such supervision of the operations being carried on

there as only an architect, familiar with the whole structure of

the intended building, can give ; and, as it is plainly impossible
for the busy City Architect to afford the time necessary for

such supervision, and injudicious, to say the least, to delegate
it to subordinates, it is hard to avoid the inference that it would
be found in Boston, as it already has in other civilized places,
most prudent in the end to commit such work to private and

responsible professional men, who can give to it the attention

that it requires.

TTTHE great competition for designs for a new front for the

__ Cathedral of Milan is soon to be decided, and the jury has

already been appointed. The first member of the jury is

Don Antonio Ceruti, of the Atnbrosian Library at Milan ; and

the second is Signer Carlo Ermes Visconti, of Milan, who is

nominated by the governors of the Cathedral, and will act as

the president of the jury ; and then come Professor Boito of

Milan, an architect, and Professor Bartini, a painter, both

nominated by the City Council of Milan. Four more archi-

tects, Sig. Giacomo Franco of Venice, Baron von Schmidt of

Vienna, Mr. Alfred Waterhouse of London, and M. Ferdinand

de Darteine Marie, as the Deutsche Bauzeitung calls him, of

Paris, are named by the Royal Academy of Fine Arts in

Milan ; and three more members, Professor Clericetti, Signor
Cantu, and Signor Brioschi, all of Milan, are chosen by
various scientific and artistic bodies in the city. For the infor-

mation of the jury, the Cathedral Commission has placed at

its disposal a great collection of drawings, photographs and
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designs of all sorts relating to the building, and it seems in

every way likely that the competition will be a successful one.

We know much less about the Italian members of the jury
than the others, but if the selection of them has been made
with the admirable judgment which suggested the appointment
of Mr. Waterhouse and Baron Schmidt, their verdict will com-
mand the respect of the whole artistic world.

TTCCORDING to Le Genie Civil, the United States have

r^ reason to be proud of rivalling, in one important industry,
'

any other nation in the world. No doubt the enormous
extent of our country, with our activity in railroad building,
have contributed to develop the manufacture of locomotive en-

gines, but something more is probably due to the natural inge-

nuity of Americans, and their fondness for mechanical pursuits
of a higher class, and at present the Baldwin Locomotive
Works of Philadelphia far surpass any others in the world in

the extent of their business, making every year six hundred

engines. The largest establishment of the kind in Europe is

the Borsig factory at Berlin, which turns out three hundred

engines a year, and sends them to all parts of the Continent.

England, which manufactures for her colonies as well as her-

self, produces twenty-two hundred locomotives, and Germany
about two thousand, while France makes one thousand, and

Russia, with its great territory, only forty. It is rather surpris-

ing to find that Austria, which is usually regarded as a torpid

agricultural country, makes nearly as many locomotives in a

year as Belgium, the most industrious and thickly-settled

country in Europe as well as the centre of the great transpor-
tation lines between Great Britain and the Continent.

TITHE Scientific American calls attention to the fact that M.

\J Sainte-Claire Deville, the great French chemist and met-

allurgist, has recently discovered that certain compounds
of hydrate of lime and hydrate of magnesia form a strongly

hydraulic cement, and that dolomite, which is a natural com-

pound of the carbonates of lime and magnesia, furnishes, by

burning at a very low red heat, and grinding, a quick-setting

hydraulic cement, which becomes so hard that it may be em-

ployed as an artificial stone. As dolomite is a very common
mineral, this discovery has considerable importance, and it

seems not at all impossible that districts which are now obliged
to import hydraulic cements at a high price might, by a litile

persevering study of the process, be abundantly supplied with

a tolerably good substitute for them. In many parts of our

Eastern and Middle States, for instance, dolomite exists in

enormous quantities, and although in some cases a far superior
cement stone lies close by, there are other places where none

of this has been found.

WITHIN
the past few years several towns in the Western

States have been experimenting with street pavements
of brick. Many miles of brick pavement, it is needless to

say, exist in Holland, and, if we are not mistaken, there are re-

mains of brick in the streets of Nantucket, but elsewhere in the

United States this material has been rarely, if ever before, used

for the purpose. According to the Engineering News, Blooming-
ton deserves the credit of being the first modern town in this

country to introduce brick paving on an extensive scale. The
town is situated in a clay region, and bricks are cheap there,

as well as good, and by careful selection of material it has been

found possible to produce bricks so tough and hard that in

Bloomington, where seven miles of streets are now laid with

them, they have been found, after ten years' experience, dura-

ble, as well as cheap and convenient. In Amsterdam, where,

although canals intersect the city in all directions, a good deal

of traffic is carried on by means of horses and wagons, the

pavements of small, whitish bricks show little sign of wear,

and, partly on account of their porosity, and partly from the

numerous joints which exist between them, they are in wet

weather much dryer and pleasanter to walk over than stone, or

even asphalt. In the Illinois towns, the street is prepared for

paving by forming the natural surface into the proper profile ;

on this is then laid four inches of coarse sand or cinders, evenly

spread, cinders being preferred, on account of the better drain-

age which they afford, and the whole is covered with bricks

laid flat, with joints as close as possible, and accurately formed

to the desired profile. Fine sand is then spread over the sur-

face, and worked well into the joints with a broom, and, after

laying an inch more of sand over it, the top course, consisting
of bricks on edge, is set, as closely as possible, and the joints
of this also well filled with sand. The multiplicity of joints
makes the pavement easy and safe for horses to travel over,
and the whole cost is only from one dollar and forty cents to

one dollar and eighty cents per square yard.

TITHE subject of the preservation of wood by impregnating
J_ it with tar, has been called to mind again by a discussion

in the Association of Civil Engineers in London, and M.
Le Blanc, in commenting upon the discussion in the Revue In-

dustrielle, calls to mind the fact that long ago M. Melsens, a

member of the Academy of Sciences of Belgium, described

some experiments, which, following the indications derived

from the study of the bituminous and resinous preservation
used in embalming by the Egyptians, he had made upon pieces
of wood saturated with tar. In 1841, several sticks, about
sixteen inches long and ten in diameter, were impregnated with

gas-tar by heating them repeatedly, plunging them in melted

tar, and allowing them to cool. After this preparation, the

sticks were buried in a damp corner of a garden, and left there

for two years. At the end of that time they were split, and
found to show white streaks, where the tar had not penetrated
the wood. The pieces were then buried again for several

years ;
then taken up and kept eighteen months in a dry place ;

then placed in a bath of live steam for twelve hours, cooled by
plunging in water, and afterwards frozen ; then left on the

grass for a long time, and afterwards exposed on the flat roof

of a house ; then buried again in sandy soil mixed with mortar
for six years ; and finally placed on supports under a rain-water

hogshead. After twenty years of this sort of treatment, the

wood was found in perfect condition, showing no sign whatever
of alteration. The inference which M. Melsens drew from this

was, that an injection of tar, however made, preserves the wood
which it touches, and he proposed that instead of simply char-

ring posts to be set in the ground, they should be dipped in

very hot tar, which would vaporize the water in the pores, and
enter afterwards the vacuum formed by the dissipation or con-

densation of this vapor.

CCORDING to the Vienna Bauindustrie-Zeitung, the Rus-
sian Government is fully resolved upon the construction

of a railway from Russia to China, and has recently sum-
moned to St. Petersburg the Governors of Eastern Siberia

and the Amoor Province, to consult upon the details of the

undertaking. The only doubt seems now to be as to the start-

ing-point at the Russian end, but it is understood the Gov-
ernment favors making the terminus at Ekaterinoslav, near

Odessa, from which there is already a railway to Orenburg, on

the border of Asia. From Orenburg the line would run nearly
east to Tomsk, the most important town in the most populous

province of Siberia, and then by the great caravan route, one

of the oldest and most frequented in the world, to Irkoutsk

and Kiachta, on the Chinese frontier. From Kiachta the road

is to run southerly to Ourga, at the edge of the Chinese desert,

and from there to Pekin nearly in a straight line; and from
Pekin it is intended ultimately to extend the road to Shanghai.

Altogether, the railway will be nearly six thousand miles in

length, but about twelve hundred miles is already constructed.

So far as the topography of the country is concerned, there will

be no serious difficulties to be overcome until the Chinese frontier

is reached, but the climate is likely to make both the construc-

tion and maintenance of the line somewhat costly, the ther-

mometer, over a larger portion of Siberia, often falling to sixty
below zero of Fahrenheit's thermometer, while in many prov-
inces mercury in the open air usually remains frozen for two
months out of every year. The Russians, however, are not

much afraid of the cold, and the enterprise and determination

which have founded such cities as Irkoutsk, with its population
of nearly two hundred thousand souls, in the middle of these

frozen plains, will not be likely to quail before the difficulties

of an enterprise which promises so much for the future pros-

perity of the Empire. Whatever may be said of the ambition

of Russia, her restless, active spirit is of no small value in the

world, and if she should really succeed in establishing, as seems

not unlikely, not only the railway from St. Petersburg to In-

dia, which is already within a few hundred miles of accomplish-

ment, but a line to China, she may justly claim to be the leader

of the world in material progress.
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FROM

PARIS CHURCHES. III.

ST. GERMAIN DBS PRE8.

fHE Abbey of St. Germain, of which noth-

ing remains but the church and the

abbot's palace, was, after Notre Dame,
'

the oldest foundation in Paris. It dates back
to the earliest period of French monarchy,
and its history is mixed up with that of some
of France's best and noblest sons. The St.

Germain, to whom the church was dedicated,
was an early bishop of Paris, and must not

be confounded with St. Germain or Germanus,

bishop of Auxerre, who discovered the holi-

ness of Ste. Genevieve when passing through
Paris en route for Britain, where he had been

invited to a synod with Lupus, bishop of

Troies, to refute the Pelagian heresy, which

had, Camden says,
" in the year of the World's Redemption 429,

budded forth afresh into this island." The monastery was founded

by Childebert I, at the instigation of the Saint in this wise : It

appears that the king, returning from a second expedition against
the Visigoths in Spain (531-543), had brought with him much loot

of various kinds St. Vincent's tunic, a rich gold cross ornamented
with precious stones from Toledo, some vases said to have belonged
to King Solomon, and a quantity of chalices, patens and golden
covers for the Gospels : what could be more natural in the sixth cen-

tury than to build a church to contain these treasures, and to found
a monastery whose inmates should protect them ? Accordingly,
Childebert agreed to carry out the suggestion of the bishop, and the

first stone of the abbey was laid amid the green fields which have
now developed into the densely-populated Faubourg St. Germain.
The enclosure extended from the

Rue Jacob, on the north, to the

Rue Ste. Marguerite, on the south,
while the eastern and western
bounderies were the present Rue
Lachaude and the Rue Bonaparte.
The buildings within the precincts
were very numerous

; indeed, they
formed a city in themselves, and
were originally surrounded by
walls and a moat, which was filled

by the waters of the Seine. There
were three gates : the Petit-Bour-

bon, Ste. Marguerite, and St. Be-
noit. The latter still remains, orna-

mented by an architrave support-
ed by Ionic columns. The church
was originally dedicated by St.

Germain to the Holy Cross and
St. Vincent, the ceremony taking

place upon the very day of the

death of Childebert, in 558. It

was a cruciform edifice supported
by enormous marble columns,

pierced with numberless windows,
and covered with gold. Paintings
on gold grounds embellished the

walls. The pavement was mosaic,
and the roofs were covered with

plaques of gilt copper.
St. Germain dying in 576, his

body was buried in the chapel of

St. Symphorien, at the end of the

church ;
and it so happened that

wondrous miracles and cures were
effected at the tomb of the good
bishop ;

so famous, in fact, did it

become, that in course of time the

abbey was known as that of St.

Germain, its original patrons drift-

ing into almost complete oblivion.
Bronze Statue of Daibutsu, Uyena, Japan.

The church served as the burial-place of the Merovingian Kings
until the foundation of St. Denis by Dagobert. Thus, during the
sixth and seventh centuries the following princes were interred here ;

the kings Childebert I, Cherebert, Chilpe'ric I, Clotaire II, and
Chilileric II; the queens Ultrogothe, Fre'de'gonde, Bertrude, and
Bilihilde ; the sons of the kings MeVovee, Clovis, and Dagobert, and
the princesses Chrodesinde and Chrotberge, daughters of Childebert
I. In his "

History of the Abbey
" Dom Bouillart gives an account

of the openings of some of these tombs. The bodies, it appears,
were enclosed in stone coffins without exterior ornament, and nearly
all of them were enveloped in shrouds of silk and other precious
stuffs some of them reposed on beds of odorous herbs, others were
surrounded by viols of aromatic scents. Relics of all kinds were
found in the coffins, stuffs embroidered in gold, fragments of cross-

belts, and foot gear.
The monks whom St. Germain established in the monastery came

from St. Symphorien at Autun, and followed the rules of St. An-

thony and St. Basil
;
but shortly after the foundation they adopted

the rule of St. Benedict, the great legislator of the monks of the
West. In the seventeenth century a second reform took place, that
of St. Maur, and it was after this return to primitive discipline that
the monks of the abbey became famous throughout Europe by the
works of Jean Mabillon, Bernard de Montfaucon, Bouquet, Calmet,
and Felibien. Formerly the abbots exercised spiritual and tem-

poral jurisdiction over the whole of what is now the Faubourg St.

Germain
;
but in later times their power was restricted to the imme-

diate precincts of the abbey. Jealousies occurred here, as elsewhere,
between the ecclesiastical and other lay element, between the mitred
abbots and the bishops. Amongst the former were many cardinals,
one of the kings of France, Hugues Capet, Jean Casimir, King of

Poland, and several princes of the house of Bourbon.

During the incursions of the Normans upon Paris, the monastery
was devastated, burnt, and pillaged at least four or five times : indeed,
its situation outside the walls exposed it so much to the fury of the
invaders that it required a century's patient labors to repair its dis-

asters. Morard, the twenty-ninth abbot (9901014) undertook the
entire restoration of the church, and it is to him that we owe the
oldest extant portions of the nave.

Situated as it was amidst what was termed the pres aux clercs, or
recreation ground for the students of the university, it was necessary
that the monastic building should be surrounded by fortified walls
and a moat, and protected from danger of assault by watch-towers
and strong gates. Later, when danger from attack had passed away,
streets took the place of the moat, and houses occupied the site of the

fortifications. At the commencement of the last century the monks
built several large houses from plans by Victor d' Ailly, which were

occupied by the artisans who paid a heavy rent for the privileges

they enjoyed of living within the precincts of the abbey. These
habitations formed the Rues Childebert, Ste. Marthe, Cardinale,
Abbatiale and de Furstemberg. There were originally two clois-

ters situated to the north of the

church, but, with the exception of

a portion of the larger one which
is attached to the building, and
which now forms divers apart-
ments, they have been completely
destroyed. The round arches and
Doric pilasters belong to the sev-

enteenth century ;
but the older

portions, built by Abbot Eudes,
were cut through and improved
awav by the formation of the Rue
de 1'Abbaye. The same street

and its houses have also to answer
for the destruction of the refecto-

ry, the chapel of the Virgin, the

chapter-house and the great sac-

risty. The smaller cloister formed
an entry into the chapel of the

Virgin. The refectory, construct-

ed during the life of Abbot Simon,
was the work of the celebrated
architect of the Sainte Chapelle,
Pierre de Montereau, or Monte-
reuil. It was a large building filled

with stained glass bearing the

arms of France and Castillo, a
little of which still remains in the

church, and at St. Denis. The
statue of Childebert, of stone,

painted, which formerly stood at

the entrance, is now in the Lou-
vre (Renaissance museum, No. 70,
in passage leading to the Salle de

Michel-Colombe). Dom Jacques
Bouillart, describing this refectory
as built between 1 239-44 remarks :

" At the door they have placed a
stone statue representing Childe-

bert, apparently modelled upon a
more ancient one." Pierre de Mon-

tereau was also the architect of the chapel of the Blessed Virgin, com-
menced under Abbot Hugues d' Issy, who died in 1247, and finished

under Thomas de Mauleon, who resigned his dignities in 1255. This

chapel had but one rival at Paris, the chef d' ceuvre of its architec-

ture, the Sainte Chapelle. Pierre died in 1266 and was buried in the

chapel of his own creation ;
the then Abbot Gerard de Moret erect-

ing handsome tombs to his memory and that of his wife, Agnes. The
architect held a rule and compass in his hands, and had for epitaph
Flos plenus morum and Doctor latomorum.

Passing along the Rue Bonaparte is the corner of a
building^

which
served as kitchen and guests' dormitory ; and following the Rue de

1'Abbaye to the left is one of the gables of the refectory, some

pointed arches and little columns which probably formed part of the

parlor and smaller cloisters. On the opposite side is the abbot's
pal-

ace, a handsome red brick and stone edifice erected by the Cardinal

de Bourbon, about 1586. At the summit of a pavilion is a figure of a
woman bearing the arms of the founder on an escutcheon. Fragments
of the chapel of the Virgin, columns, capitals, gargoyles, balustrades,
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etc., were found in a garden hard by, and a figure of the Blessed Vir-

gin was transported to St. Denis.

The gaol was rebuilt in the seventeenth century, and was flanked

by four turrets. It was the scene of many horrors from time to time,
the abbots possessing the power of punishing as well as of trying
criminals ;

and in 1 792 it was filled with priests and nobles who suf-

fered for the crimes of their forefathers as well as for their own
;

amongst others Mile, de Sombreuil. It afterwards became a mili-

tary prison, and finally disappeared in 1854. The library was justly
celebrated for its manuscripts, printed books and other objects of

value
; but was destroyed by fire at the commencement of the Revo-

lution.

The only part of the church which contains any remains of Chil-

debert's structure is the apse ;
into the triforium of which are built

some early white marble capitals and some various-colored marble
shafts

;
but inasmuch as they have been painted over, all interest in

them is destroyed.
The earliest part of the present church dates from the beginning

of the eleventh century, the choir and apse from the second half of

the twelfth century. The best view of the apse with its flying-but-
tresses is to be obtained from the garden of the abbot's palace, but

since the clearing away of the houses which formerly were almost

built on to the church, and the planting of gardens round it, the view

is picturesque from any point. An insignificant seventeenth-century

porch leads to the west door, which is of the same date as the choir,

and is surmounted by a much mutilated bas-relief of the Last Supper
in the tympanum. The tower has been so much restored and reno-

vated from time to time that little of the original remains. It has a

high but stumpy spire covered with slates. Dora Bouillart relates

that on the 2d November, 1589, Henri IV mounted to the top of the

tower, accompanied by only one ecclesiastic, to examine the situation

of Paris. " He afterwards walked round the cloisters, and without

speaking one word, departed." Of the other two towers which were

formerly at the angles of the choir and tnmsepts, nothing remains

but the bases, which were considered necessary for the support of

the church. It seems that they were pulled down about 1822, to

save the expense of their restoration ! a piece of vandalism which

destroyed the originality of the building and the raison d'etre for its

nickname of " the church aux trois dockers."

The building is 265 feet long, 65 feet broad and 59 feet high.
The nave is divided into five bays, the choir into four, and the apse
into five

;
but these latter are much narrower than those of the nave.

In the seventeenth century, the timber roof of Abbot Morard gave
place to a stone vault, the transepts were rebuilt and the nave much
altered

;
but quite recently it has been restored to its primitive con-

dition and decorated with frescos by Flandrin. The church having
been used during the Revolution as a saltpetre manufactory, the cor-

rosive waters had so undermined the foundations of the pillars, that

they were obliged to be supported by enormous scaffoldings while

the bases were repaired.
Most of the present capitals are copies of the twelve remaining

original ones which were transferred to the garden of the Hotel

Cluny ;
but they are of very inferior workmanship. The subjects

treated are various : angels, saints, the Lamb of God, Daniel sur-

rounded by the lions, priests celebrating the Holy Mysteries, Samson

breaking the jaw of the lion. The old capitals are rough but full of

character, whereas the modern ones are utterly devoid of any. In

the Hotel Cluny may also be seen the upper part of an early ivory
crozier belonging to the abbey, which was found in a coffin during
some excavations in 1854 also some fragments of stone coffins.

The choir is almost as it was in the twelfth century. The dedica-

tion was celebrated by Pope Alexander III, on the 21st April, 1163
;

and on the same day Hubald, Bishop of Ostea, and three other bish-

ops consecrated the apsidal chapels. The east end inclines towards

the south-east, but Monsieur Guilherney ascribes this rather to diffi-

culties of construction, which always occur when a new building is

placed amongst older ones of which it is to be a part, than to the

legend which attributes this arrangement (so common in mediaeval

churches) to the position of our Lord upon the Cross.

The columns resemble those of Notre Dame in their massiveness.

All the arches of the choir and chapels are round, but those of the

apse and clerestory are pointed. The capitals of these choir pillars

are all worthy of study, being in the best style of the period, and
full of the quaint, symbolism of the Middle Ages. The bases are all

ornamented with foliage ;
but between the second and third chapels

on the south side is an example of ornament which is probably

unique, viz., two slippers, one embroidered and one plain, evidently
those of a bishop or abbot.

The original high altar, restored in 1 704, has been completely de-

stroyed ;
but in 1792 it still remained in all its pristine beauty and

splendor. The frontal was copper-gilt, with silver-gilt figures under

canopies. The chasse of St. Germain was in the form of a church,
and enriched with precious stones. It was made in the time of Abbot
Guillaume III in 1408-9, and contained 26 marks, 2 oz. of gold, 250

marks of silver, 260 precious stones and 197 pearls. The history of

such stones and pearls, of all this silver and gold, would be interest-

ing could it be traced since the probable breaking up and dispersion

ninety years ago.
The Louvre contains some of the antique cipolin marble columns

of the baldichino, which were brought from the ruins of a Roman
town on the African coast in the reign of Louis XIV. The tomb of

St. Germain, the scene of so many miracles, is no longer to be seen,

having been covered up by the pavement. It was near the fourth

column of the choir on the north side, and had been a favorite place
for prayer, since the eleventh century.
The chapel of St. Symphorien, at the end of the nave on the

south side, is modern, having been consecrated by St. Francois de

Sales, on the 27th April, 1619, and the monument which marked the

first burial place of St. Germain is no longer in it. The chapels of

Ste. Marguerite and of St. Casimir, in the transept, are ornamented
with marble columns. That of the Blessed Virgin is modern, in

wretched taste
;
and the high altar is thoroughly out of keeping with

the rest of the church. The first stone was laid by Pius VII.
In an apsidal chapel are some fragments of thirteenth-century

glass, representing St. Anna and Joachim, the Annunciation and the

Marriage of the Virgin. In the south side of the nave is a large
marble statue, called Notre Dame la Blanche, given in 1340, by
Jeanne d' fivreux to the Abbey of St. Denis. Placed at the Revolu-

tion, in the Musee des Petits-Augustins, it was afterward transferred

to St. Germain. The marble statue of Ste. Marguerite is by one of

the brothers of the convent, Jacques Bourlet
;
and that representing

St. Fran9ois Xavier, is by Couston, the younger. The tombs were
restored in 1824, but not in the complete splendor of former times.

The principal ones are the following : Jean Casimir, King of Poland,
who became abbot in 1669, after having renounced his throne, and
who died in 1672. The kneeling figure is by Marsy ;

the bas-relief

by Jean Thibaut, of the Congregation of St. Maur. Olivier and
Louis de Castellan, killed in the service of the king in 1644 and 1669,

by Girardon. William Douglas, eighteenth Earl of Angus, who died

in 1611, and bis grandson James Douglas, killed in 1645, near Do-

nai, aged twenty-eight. The epitaphs, which the Academy set up in

1819 to the memory of Nicolas Boileau, of Rend Descartes, of Jean

Mabillon, and of Bernard de Montfaucon, which were formerly at

the Muse"e des Petits-Augustins, were placed here on the suppression
of that Museum. Boileau reposed formerly in the Sainte Chapelle,
and Descartes at Ste. Genevieve. What remained of the royal tombs
were transferred to St. Denis; of the riches of the Treasury nothing
remained, it was all pillaged and dispersed.
The whole church has been painted in polychrome, and a series of

frescos by Flandrin, decorate the nave, choir and transepts. Ilip-

polyte Flandrin is one of the few nineteenth-century artists, who has
shown himself capable of uniting the sentiment of the early painters
with the knowledge of the moderns. His work is as purely religious
in feeling, as it is academical in execution. His saints and angels
are in expression equal to those of Giotto, Fra Angelico and Filippo
Lippi; while his figures are as perfectly modelled as those of Titian
and Tintoretto. But then Flandrin was a Catholic, and was not
ashamed of calling himself a believer in the doctrines and mysteries
of the Faith. The man who considered religious painting to be " the

height of art, and the most worthy employment of genius," and who
wrote upon the door of his studio,

" Thou Lord, hast made me glad
through Thy work

;
I will triumph in the works of Thy hands

;

"

could not have been as a Christian, on a much lower level than Fra
Angelico, who, history tells us, painted his pictures upon his knees.
Flandrin was the favorite pupil of Ingres, and won the Grand Prix de
Rome of 1832. Humble-minded, gentle, courageous, he worked for

love, rather than for fame or money. His early struggles when he
first arrived in Paris from his native place were terrible. He lived
in a veritable garret with his brother, sacrificing anything in order
to work at painting. Often in winter they went to bed at 5 o'clock

in the afternoon to escape the cold of their attic. Their dinner was

frequently some fried potatoes bought at stalls in the streets and

squares ;
and it is probably to the privations endured for love of art

that his bad health and early death may be attributed. But his en-

thusiasm carried him on
;
and he lived long enough to count his sac-

rifices as nothing compared to his successes. He stands out in this

nineteenth century an example to all artists, and as the one man who
can be compared to the blessed monk of Fiesole.

Not a little pleasant is it to find that Ingres when he heard of his

pupils' forced asceticism, exclaimed " And I was taking their

money !

"
Indeed there are many anecdotes which prove as much

the devotion of the pupils for the master, as the love of the master
for the pupils. Many traits in Ingres's character come out in the his-

tory of Flandrin's early artistic career, which prove him to have been

sympathetic to the highest degree. He was inconsolable the first

time Flandrin failed to gain the Prix de Rome " You have no no-
tion how hard it is for a young man's hopes to be dashed to the

ground !

"
he said to his wife

;
and he spoke of him as the " Lamb

which had been slaughtered." He knew that it was
unjust,

and he
felt the injustice as much as if it had been done to himself. The ac-
count Flandrin gives his brother Auguste of the whole affair is most
touching, but too long to be related here. But we must not omit an
anecdote of another sort, a quaint trait in the character of a gen-
d'arme. Flandrin was in the habit of taking portraits for very small
sums to eke out his existence, and he promised to do this man's for
30 frs. When it was finished the gen d'arme was so pleased that he
exclaimed,

" I promised you 30 frs., but here are 35 !

"

The choir was the first part of St. Germain which was decorated,
and it is the most successful, the nave pictures being somewhat flat,
and faded in color; but without the use of gold it was impossible to
make the subjects effective with the bright polychrome surroundings,
and Flandrin justly considered that the nave should be subordinate
in splendor to the choir and sanctuary. On the right and left of the
commencement of the choir are two large compositions,

" Christ
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entering into Jerusalem," and " The Way of the Cross," both on gold

grounds. Above these are the twelve Apostles clothed in white,

and the allegorical Virtues ;
and higher still are the founders of the

church, Childebert and St. Germain, with the patron St. Vincent,

Queen Ultrogothe, and Abbot Morard. The frescos of the nave oc-

cupy the space between the tops of the arches and the bases of the

clerestory windows. Each arcade contains two pictures ;
in all

twenty compositions. The subjects are from the history of

Our Lord, and the corresponding Old Testament types and anti-

types. Thus we see the "
Annunciation," and the "

Burning Bush,"
side by side with the text :

"
Domine, mitte quern missurus es." Then

comes the "
Nativity," and the " Fall

;

" and the text :
" Per hominem

mors, per hominum resurrectio." Next the " Adoration of the Magi
"

and " Balaam
;

"
the "

Baptism," and the "
Passage of the Red

Sea ;

"
the " Institution of the Eucharist," and the " Priesthood of

Melchizedech
;

" on the opposite side are :
" The Treason of Judas,"

and "Joseph Sold by his Brethren;" the "Crucifixion," and

the "Sacrifice of Isaac;" the "Resurrection," and "Jonah be-

ing ejected by the Whale;" the "Dispersion of the Apostles,"
and the "Building of Babel;" the "Ascension," and the "Last

Judgment." Above these are numerous personages, single and in

groups, from Adam downwards. All are conceived in the truest

religious spirit, and although they may not all be equally vigorous,
or equally good in color, yet of their beauty and nobility there is no

question.
Flandrin died at Rome, whither he had gone for his health, on the

21st of March, 1864, and was buried at Pere la Chaise; but the fu-

neral service was held in the church he did so much to embellish, and
on the left side of the nave, his friends placed a monument to his

memory. The epitaph is scarcely in keeping with the man or the

place.

A. HIPPOLYTE FLANDRIN.
" 8ES AMIS, SES E'LEVES, SE8 ADMIRATEURS, LYON, 22, MARS,

1809, ROME, 21, MARS, 1864."

Not one word of what he loved above all things, his home, his coun-

try, his art, and his God. S. BEALE.

THE WESTERN ASSOCIATION OF ARCHITECTS.

TJTHE third annual meeting of the Western
J I ^ Association of Architects was held in Chi-

cago, Wednesday, Thursday and Friday,
November 17-19, at the assembly rooms of the

Permanent Exchange and Exhibit of Building
Materials, at 15 Washington Street.

FIRST SESSION.

President Dankmar Adler, of Chicago, called

the Association to order at 11 o'clock, on

Wednesday morning, and read his address, say-

ing, in effect that :

He welcomed the visiting architects, as presi-
dent of the Illinois State Association. He felt

grateful for the privilege of being part, not of a

renaissance, but of a naissance in architecture,
for he recognized the birth of an American style
of architecture, developed by the wants, condi-

tions and limitations of the nineteenth century.
The first work of a good architect is never the

equal of his subsequent works. Compare Rich-

ardson's North Church at Springfield, or his

American Express Company's Building at Chi-

cag> with the North Easlon Town-Hall, the

Marshall Field Building in Chicago, or the

pittsburgh Court-House; compare Post's Troy
Savings

- Bank with the Produce - Exchange ;

compare Root's Riddle House with Byram House, or his Grannis

Block with the Insurance Exchange or the Rookery Building, for

proofs of this assertion. He referred to the work in America of the

European architects who made this their home, and brought their

methods and styles with them. Their work though good, was not

American ; but the influence of this work shows itself on our archi-

tects of to-day. Yet this European influence has been thoroughly Amer-
icanized. How thoroughly American is Post's Italian of the Prod-
uce Exchange. How American is Richardson's reproduction of the

sombreness and dignity of the Palazzo Strozzi in the Marshall Field

Building. How American is the application of Indian motifs in

Root's ornamentation of the Rookery Building. How American are

Sullivan's reminiscences of the training of the Ecole des Beaux-Arts.
This growth of a quarter of a century has called out unstinted praise
from European critics. This praise however, applies only to our

private work. Our governmental works are carefully excluded from
favorable mention. This difference is due to the fact that in public
work we find an alleged competition. In private work we find the

real competition. In public work as the result of this so-called com-

petition we have a picture, or at best, a plan, the mere shadowy pre-
sentment of partially evolved ideas, premiated and made the basis of

the work to be executed ;
in the other case a living architect is se-

lected to evolve and carry out living ideas. In private practice the

architect becomes imbued with the enthusiasm of the client, and the

client receives the benefit of this enthusiastic devotion. In a public"
competition this sympathetic enthusiasm is absent, and its benefit is

lost to both sides. By active work this deeply-rooted evil must be
extirpated. Before attacking this sham competition as applied to

large work, let us correct the occasional lapses into it in private
practice. To do this we must learn that the architect's functions are
the application of his knowledge, taste and skill, and that he is not a
vender of plans. In the most recent instance of a competition con-
ducted as they best can be, we are told by the successful architects
that they

"
began a study of the problem by laying out all plans that

they could devise for such a building and such a lot. Their value as
to exterior light was then compared, and the one herewith submitted

giving the best results was therefore chosen." This is exactly what
they would have done had this work come to them in their ordinary
practice ; but the element of personal enthusiasm between client and
architect was lacking. As to the cost of this model competition?
Forty-seven architects expended probably $25,000 in cash, or its

equivalent, and a vast amount of vital energy all for the chance that
one of them would be given the opportunity to expend $7,500 more,
and earn $20,000, and the glory of having vanquished his fellows in
fair and open combat. Such a method of doing business is not con-
ducive to the elevation of the profession or the public. Public gov-
ernmental buildings should, perhaps, be designed under free, honest
and intelligent competitions, so that the best architects will compete
in them. But the rescue of these competitions from the slouh of

corruption into which they have fallen, is a task of stupendous diffi-

culty for this and kindred organizations. To accomplish this we must
be united and true to each other, so that we may influence for good
not only the national and other legislative bodies

;
but the great

American people which creates and moves them all with resistless

power, which no amount of corruption can withstand.

The Secretary called the roll, and sixty-nine members responded.
A number of members who were also present were temporarily absent
at roll-call.

The minutes of the last meeting were not read, as they had been

widely published heretofore.

The Executive Committee recommended the following architects

for membership : S. B. Abbott, of Springfield, Mo.
; Fridolin Herr,

Dubuque, la. ; L. D. Grosvenor, Jackson, Mich. ; S. E. Des Jardines,
Cincinnati, O. ;

A. W. Hayward, Wichita, Kans.
; C. B. Cook and

John F. Cook, Chillicothe, O.
;
William N. Aiken, Cincinnati, O. ;

Mason Maury, Louisville, Ky. ;
E. B. Bassford, St. Paul, Minn.

; W.
J. Dodd, Louisville, Ky.; C. C. Burke, Memphis, Tenn. They were
all elected members.
Mr. W. F. Hackney, of Des Moines, la., resigned as a member of

the committee to visit the American Institute of Architects at its

New York meeting.
Mr. W. W. Boyington reported that the committee on raising the

standard of professional requirements for membership had not held
a meeting during the year.
Mr. Adler, calling Mr. Sidney Smith, of Omaha, to the chair,

made a report as chairman of the committee appointed to take

charge of the bill governing the office of the Supervising Architect,
in which he stated that in union with the Committee of the American
Institute of Architects, a bill had been prepared, and was introduced
into Congress, by the Hon. A. S. Hewitt. Mr. D. H. Burnham, of

Chicago and himself, representing the Western Association, and Mr.
A. J. Bloor, representing the Institute, went to Washington, and had
a hearing before the Committee on Public Buildings and Grounds,
but met with indifference. There seemed to be a fear that the free

and general competition which has been one of the features of the

proceedings would work detrimentally, perhaps, to the interests of

local architects in the vicinities where public buildings might be
erected. Mr. Bloor is informed by Mr. Hewitt, that there is no

hope for the passage of the bill, unless there is a strong pressure
brought to bear on Members of Congress by the press and by con-

stituents. He recommended that efforts be kept up, and an endeavor
made to push the bill to a passage in this or some subsequent Con-

gress. The report was accepted, and the committee continued.

The members of the committee to represent the Association at the

next meeting of the American Institute were announced as follows :

Messrs. W. L. B. Jenney, Chicago, 111.
;
J. F. Alexander, Lafa-

yette, Ind.
;
John W. Root, Chicago, 111.

; Sidney Smith, Omaha,
Neb.

;
J. G. Haskell, Topeka, Kans. The President was empowered

to name substitutes for those unable to attend.

As Chairman of the Committee on Statutory Revision, Mr. Adler
stated that no attempt had yet been made to get the bill before any
Legislature. The bill has been printed, and he recommended that

special committees be appointed by State associations to push the bill

the coming winter in individual Legislatures. The report was ac-

cepted, and the reorganization ordered.

Mr. Adler suggested that the nominating of officers, and choosing
a place for the next meeting, two things usually left until the close

of the session, and then hurried through, be taken up earlier, and

given the attention its importance deserved. His suggestions were
afterwards embodied in a motion by Mr. I. Hodgson, and two commit-
tees of seven members each were appointed to place two tickets of

officers and locations in the field to be voted on by printed ballot.

The motion prevailed, and the chair appointed as committee number
one : Messrs. J. F. Alexander, Lafayette, Ind.

;
L. S. Buffington,

Minneapolis, Minn. ; William Holabird and L. D. Cleaveland, Chi-

cago, 111.
;
C. C. Hellmers, Jr., St. Louis, Mo.

; George W. Rapp,
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Cincinnati, O., and Mrs. Louise Bethune, Buffalo, N. Y. As mem-
bers of committee number two, the chair named : Messrs. D. W. Mil-

lard, St. Paul, Minn. ; S. M. Randolph, Chicago, 111.
;
E. H. Taylor,

Des Moines, lo. ; Sidney Smith, Omaha, Neb. ; Samuel A. Treat,

Chicago, 111.
;
C. A. Curtin, Louisville, Ky. ; P. P. Furber, St. Louis,

Mo.

Adjournment was then taken until 2.30 p. M.

SECOND SESSION.

Mr. C. C. Hellmers, Jr., of St. Louis, moved that the President ap-

point a committee of three members from each State association to

collect information in regard to legal decisions relating to building in-

terests and that they report at the next annual convention. In the

discussion which followed, he suggested that a little pamphlet of these

decisions would often prevent an architect from getting into trouble.

The idea was opposed by Mr. Ketcham, who desired to see the

Western Association take the question up, but Mr. Hellmer's motion

at length prevailed.
The executive committee recommended the following applicants

for membership : J. F. Wing and M. S. Mahurin, of Fort Wayne,
Ind. ; Eugene S. Caukin, Los Angeles, Cal.; Geo. W. Thompson,
Nashville, Tenn.

;
M. F. Isbell, Goshen, Ind. ; J. M. Freese, Colum-

bus, O.
;
and Bernard Vonnegut, Indianapolis. They were elected.

The application of Mr. James King, of Huntingdon, W. Va., not

being accompanied by any recommendation, was referred back to the

executive committee.

Mr. Louis H. Sullivan, of Chicago, then read an essay on "
Inspi-

ration." It was an allegorical and poetical production which com-

manded close attention during the thirty minutes of its delivery. Mr.

Sullivan prefaced this essay by saying tliat to write an essay on in-

spiration is like writing an essay on eyesight. It is something we all

know about, but is very difficult to define. Therefore, he indulged in

no definitions, but treated the subject in the language of metaphor.
He divided the essay into three parts, being a direct appeal to nature,

whence all our emotions and all our inspiration must come, taking
nature in its most impressive and deepest phases the phase of

growth, the phase of decadence, and the inscrutable cause underly-

ing both of these. Part first, was "Growth, a Spring Song;" part

second, "Decadence, Autumn Reverie;
"

part third, "The Infinite,

a Song of the Depths."

The committee on State organization reported as follows :

" Your committee on State organization has the honor to report
that in the prosecution of its labors it has met with a hearty and cor-

dial cooperation. We have successfully organized State associations

in the States of Minnesota, Iowa, Illinois, Nebraska, Kansas, Mis-

souri, Ohio, Texas and Indiana, all of which are working in an har-

monious and satisfactory manner. Mr. Harteau, your committee from

Wisconsin, asks that one member from Milwaukee be added to his

committee. Mr. Osgood, of Michigan, asks that one member from

Detroit be added to his committee. Mrs. Bethune, your committee

from New York, has organized a Buffalo society of architects, four-

teen members, who are working in an harmonious manner, and has

turned her attention to the various other cities in the State with

prospects of success. We think best that this committee be con-

tinued until associations in every State, are organized."
On motion of Mr. J. W. Yost, of Columbus, the report was ac-

cepted, and the committee continued.

Mr. Vonnegut, of Indianapolis, stated that the Indianapolis Society
of Architects had presented a protest against the Indiana State

Association and called for its reading. He was informed that the

protest was being held back by the executive committee by request
from both factions, in the hopes that the trouble might be adjusted.

It was suggested by Mr. Normand S. Patton, of Chicago, that as

there had been an association formed in Milwaukee, that its leading

spirit be appointed on the committee with Mr. Harteau, and the local

association be broadened out into a State association.

Mr. John W. Root, of Chicago, offered the following important
resolution :

" WHEREAS, in the case of each building constructed from the de-

signs and under the supervision of a member of this Association, the

owner should be supplied with full data of all essential points in-

volved in its construction.

"Resolved, That the executive committee have printed and mailed

to each member of the Association a form, the object of which shall

be to supply to the members, under the seal of the Association, a

schedule of points in relation to which the executive committee deems
it advisable that clients should be informed."

Mr. Root stated that when an architect had a building constructed

for one purpose devoted to another, the measure of his responsibility
was very difficult to estimate. Great damage may result by heedless

overloading of a building designed for light manufacturing, when it is

turned into a warehouse, and through no fault of the architect. The
form should state all the essential points of structure in the building,
its intended purpose, weights intended to be carried by floors, loads

supposed to be delivered on the clay at the bottom of the founda-

tions, character of columns, etc. In furnishing the owner with this

blank, the architect should disclaim personal responsibility if the

building is diverted from its original purpose without consultation

with him. The resolution was unanimously carried, and the Associa-

tion adjourned until 10 o'clock, A. M., on Thursday.

[Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost."]

THE MANHATTAN STORAGE WAREHOUSE, FORTY-SECOND STREET,

NEW YORK, N. Y. MR. JAMES E. WARE, ARCHITECT, NEW YORK,

N. Y.

[Gelatine Print, issued only with the Imperial and Gelatine Editions.]

PLANS and a description of this building will be found in our issue

for February 2, 1884.

GRACE CHURCH, WEST FARMS, N. Y. MR. W. A. POTTER, ARCHI-

TECT, NEW YORK, N. Y.

THIS church, exclusive of the windows by Tiffany & Co. and
the oaken chancel furniture, which are gifts, cost $6,000. It will

seat 200.

BITS IN AN OLD FARM-HOUSE, NATICK, MASS. SKETCHED BY MR.

HENRY BACON, JR., BOSTON, MASS.

SKETCH OF THE TOWER OF THE 138TH STREET STATION, N. Y.

C. & H. R. R. R., NEW YORK, N. Y. MR. R. H. ROBERTSON, ARCH-

ITECT, NEW YORK, N. Y.

THE CATHEDRAL, SEVILLE, SPAIN, AFTER AN ETCHING BY DAVID
LAW.

THE TREATMENT OF SEWAGE.' IV.

II. INTERMITTENT DOWNWARD FILTRATION.

KAT [<PUEVN,
/KETCH BY HG.KW

TTfHE difficulty
I > of s e c u r i n g

efficient land
for surface or
broad irrigation

pressed hard on
the irrigationists.
Dr. Frankland
and others saw
that the larger the

population
of a town,
not only

the less land there was
within a reasonable dis-

tance, but the more

costly such land became.

Irrigation was doomed
unless the land difficulty
could be overcome, and
some method adopted
whereby a large volume
of sewage could be con-

centrated on a small

area.

Dr. Frankland's lab-

oratory experiments
of 1870, with known

quantities of dif-

j ~~"^ erent soils, gave
birth to the pro-
cess known as
" Intermittent
Downward Fil-

tration." For
this purpose it

was stated to be

necessary (1) to

have a suitably constituted soil, which will act as a filter ; that is, a
soil not too open, so that anything may pass through, but not too

close, so that nothing may pass through. (2) To have the land

deeply drained, say at a depth of six feet, so as to allow a consider-
able distance for percolation. This constituted filtration as opposed
to irrigation. The land becomes an oxidizing instrument, to burn
the impurities, and so transform them into harmless gases, rather
than a mere separating machine. To obtain the best effects of

oxidation, and to keep the land in the most effective condition, the

1 A paper by Dr. C. Meymott Tidy, read before the Society of Arts, April 14,
1886, and published in the Journal of the Society. Continued from No. 089, page
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sewage must be applied intermittently, i. e., with regulated intervals

of rest, to give time for air to go into the ground as the water runs

out, thus fitting it for a fresh dose of sewage. Intermittent filtra-

tion, Dr. Frankland would say, is a copy of nature in the lung action

of respiration, alternately receiving and expelling air. This inter-

mittent work avoids, he would contend, the clogging of the soil, and

secures its efficient and frequent aeration. By such means Dr.

Frankland stated that the sewage of 3,800 people could be treated

on one acre of land.

Let me endeavor to give an illustration of the method of working
the intermittent downward filtration system.

Suppose a population of 9,900, with three acres of suitable land

suitably drained. Each acre, for purposes of work, is subdivided

into four parts, the sewage of 8,800 being placed successively for a

period of six hours on each quarter acre. Thus each quarter acre

receives the sewage of 3,300 people for six hours, eighteen hours'

rest being allowed before it receives another dose. Some have sug-

gested, in further development of the idea of intermittency, that one

of the three acres might be used per year for the 9,900, so that each

acre would have two years during which it might the more perfectly

recover itself, whilst each quarter-acre of the one acre in use for the

year would have eighteen hours' rest out of the twenty-four. It is

no misnomer to call this " intensified irrigation."
But Dr. Frankland's arguments were based on laboratory experi-

ments. The varying effects of the varying qualities of sewage on

the one hand, and the enormous differences in land, as regards its

capability of absorption and filtration on the other, seem to have

been very imperfectly considered. Nor were the difficulties arising

from subsoil water taken into calculation, nor the density of the soil

in the laboratory experiments, as compared with its density in the

natural state. I am fully aware that Dr. Frankland would say that

the estimate of 3,300 to an acre supposes proper land properly

drained, properly levelled.

It is right, too, we should note, that Dr. Frankland has from the

first insisted that intermittent downward filtration involved the sacri-

fice of the manurial value of the sewage, the area of ground being
too small, and the quantity of sewage too large, to make it pay.
This view, however, Mr. Bailey Denton in no way endorses ; on the

contrary, lie considers that the system of the intermittent application
of sewage to land in no way interferes with, but actually assists, farm-

ing operations.
Both Dr. Frankland and Mr. Bailey Denton agree in considering

the removal of the suspended matter in the sewage before its appli-

cation to the land to be unnecessary. Mr. Bailey Denton, however,
advocates the use of furrows (rather than flooding the land), partly
as a means of preventing the clinging of solid sewage matter to the

stalks and leaves of plants, and partly with the object of bringing
the sewage into contact with the roots, which are the active abstract-

ing agents of manurial worth. Indeed, Bailey Denton goes so far as

to say that the presence of the suspended sludge in the sewage is an

advantage rather than a bar to its application to land. By making
some furrows of greater depth than others, he renders these the re-

ceptacles of the solid matters. The sludge, he says, "consists of

vegetable and animal substances which are perishable, mixed with

earthy and mineral substances which are not perishable." It is only

necessary to remember this " to realize the fact that they cannot pos-

sibly clog the land when dry. The most minute particles consist of

fine road sand which floats on in the liquid after the heavier detritus

has deposited itself. When these perishable and imperishable sub-

stances find their way into the soil, they must each, from their

nature, obviously add to its porosity, inasmuch as the perishable sub-

stances leave open spaces as they decay, whilst the imperishable

substances, from their gritty nature, necessarily help to increase its

filtering capabilities. So long as the sludge is wet it impedes absorp-
tion to a certain extent, but when once dried and the land broken

up by the plough, it not only ceases to uphold the liquid, but natu-

rally and permanently helps to let it into and through the soil." In

other words, by digging the sludge into the soil, Mr. Denton con-

tends that the soil is rendered more percolative than before. There

may be something in this view. But how often have we seen, in

practical working, sewage being applied to land, clogged by large
masses of black albuminous matters, the result of previous irriga-

tions, closely adhering to the soil, impeding absorption, and lessening
the surface through which the water can pass into the ground. Mr.
Denton says, "the sludge must then be allowed to dry, and when in a

fit condition dug in." But in the act of drying comes the nuisance.

In hot weather it means putrefaction (Mr. Denton calls it decompo-
sition of perishable substances), and with putrefaction comes a stink,

besides which it is in the act of evaporation that dangers occur from

detrimental matters being carried bodily into the air. In filter-beds,

we know full well that the surface of the filter-bed is that part most

affected, and further that, for efficiency, the surface of the filter-bed

needs frequent removal and cleansing, whilst irrigated land shows

neither to the eye nor to chemical analysis much indication of any
excess of organic impurity a few inches from the surface.

Let us take two cases by way of illustrating the practical working
of intermittent downward filtration :

The Merthyr Tydfil farm, with its 50 feet of gravel soil, may be

taken as pattern ground for the system. Nothing, moreover, was

spared to make it a success under the able advice of Mr. Bailey Den-

ton. The mean depth gave two cubic yards of drained soil for every

square yard of surface. The cost of preparation was very great.

But how about number to the acre ? Is not the actual number of

persons per acre more nearly 1,000 (I think I am much overstating
it) than 3,300 ? Is not the sewage of Merthyr very dilute by reason
of its admixture with subsoil water?
At Kendal again, Mr. Denton, in 1873, advised the purchase of 16

acres of suitably constituted soil, upon which to treat the sewage of

18,500 persons, with a mean dry weather discharge of 975,000 gal-
lons. The Council, with the Report of the Rivers Pollution Com-
missioners before them, deemed Mr. Denton's suggestion of 16 acres

extravagant. If, said they, one acre will do for 3,300, why advise
16 acres for our 13,500, of which very few (probably not one-third)
contribute sewage. The Council, however, decided to be liberal,
and advised the purchase of 5J acres of land. The cost of the Ken-
dal sewage-farm was 16,371 (I quote from an official document) ;

and the cost of laying out the filter-beds 1,400, {. e., about 280 per
acre. But can the Kendal effluent be deemed a success? Some 11
acres have been added since 1880. The Council have let the land,
and I fear the process adopted can scarcely, at the present time, be

regarded as intermittent,
I admit to the full the power of soil to purify sewage by oxidation.

I admit, moreover, the advantage of intermittency of action, i. e., of

intervals of rest alternating with intervals of work. The entire suc-

cess of the process, however, depends on perfect aeration during rest,
to fit the soil for its next period of work. My experiments lead me
to doubt the efficiency of a rest of eighteen hours only, even when
the sewage has had the solids in suspension removed. But of this I

am certain, that when the suspended solids have been allowed to re-

main in the sewage, the glutinous constituents of the sewage, together
with the papier mache material in solution, clogs the ground with an

impervious covering, whereby the entrance of air is very much re-

tarded. Further, the sewage, when applied after the period of rest,
cannot flow through the ground on the surface readily, on account of

the glutinous layer and papier mache film. Thus, as a result, the

period of rest fails to become, qua the soil, a period of aeration.

This condition will be aggravated should the effluent water, from

any circumstance, not flow freely away. Thus the very conditions
of success may be, and as I know often are, thwarted during the

period of rest, as the result of the preceding period of work.
And here I will quote from an excellent paper by Dr. John M. H.

Monro, read before the Society of Chemical Industry, and printed in

their journal (January 29, 1885). He says:-
" There are several causes for this disappointing want of success [re-

ferring to broad irrigation], but the chief among them is the inability
of arable soil to deal with a continuous supply of sewage without great
deterioration in its purifying and aerating properties, so that at last it

becomes 'sewage-sick,' and inefficient as a purifying agent. This is not

completely remedied by intermittent filtration or irrigation, for the
land which has been often covered with crude sewage never recovers,
even by rest, its original efficacy. The commonly-accepted, and I be-
lieve the true explanation of this is, that the slimy suspended matter of
the sewage gradually chokes the pores of the soil, forming a deposit
impervious to air, and thus preventing the aeration to nitrification, and,
on the other hand, encouraging putrefactive fermentation."

Difficulties of a practical nature crowd upon us in considering this

method of treatment. Three, at any rate, may be noted :

1. The cost of preparing the land for the work.

2. The difficulty of securing proper land, or of ensuring its effec-

tive working at all times, in all weathers, with all kinds of sewage,
and under all circumstances.

3. The fact that much of the solid filth of the sewage will, unless

previously removed, accumulate on the surface, where it undergoes
decomposition and becomes, especially in hot weather, a formidable
nuisance.

Intermittent downward filtration had its birthplace in the labora-

tory. Whether the earth used were cube feet or yards, or six-foot

tubes, many details besides this mere statement of the work accom-

plished are necessary. Was the earth used surface earth? How
was the sewage collected ? Was the earth exposed to the modifying
influence of wind, light and rain? How long was the earth used
a week, a month, a year, or longer ? It is to be feared that a new
birth in sewage treatment needs a less cramped cradle than a Lon-
don laboratory. You cannot learn how to direct an army in the field

by practising with toy soldiers. No laboratory experiment pure and

simple can teach sewage treatment.

We now turn to the hygienic aspect of sewage irrigation. I shall

speak of three classes of effects rendering sewage irrigation danger-
ous to the public health :

1. Offensive and injurious emanations.

2. Pollution of subsoil water.

3. Distribution of undefaecated sewage containing the ova of en-

tozoa.

I. OFFENSIVE AND INJURIOUS EMANATIONS.

Of such emanations, the evidence is ample. (Flower
" On Sewage

Disposal," p. 13, re Aldershot farm.) The River Pollution Commis-
sioners (first report, p. 87) admit that odors do arise from land irri-

gated with sewage, day after day, for years. The Craigentinny
meadows, near Edinburgh, can only be described as filthy, emitting a

stink hardly endurable. The surgeon to the barrack adjoining the

meadows, described the stench (1868) as "sickening." Of the"
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Croydon Sewage-Farm, at Beddington, Dr. Creasy, Surgeon to the

Orphan Asylum at Beddington, stated that "
typhoid fever had been

in every cottage on the estate
"

every disease, in fact, assuming a

particular type, accompanied by what is called " a sewage tongue."
In fact the stink of sewage-irrigated ground, and the malarious ef-

fects of the sewer gases evolved, are matters of frequent complaint
and litigation. Dr. Clouston traced an outbreak in dysentery in the

Cumberland and Westmoreland asylum (where there were 200

patients) to the effluvia from a sewage-farm (Medical Times and

Gazette, June, 1865). The dysentery appeared soon after the sew-

age was used, 31 being attacked, of which 20 cases proved fatal.

The farm was 300 yards from the female ward, where the greater
number of cases occurred. The sewage-farm was removed, and the

dysentery disappeared. The following year some land near the asy-

lum was again irrigated, when another outbreak of the disease

occurred. The facts show incontrovertibly that sewage emanations

may be the cause of dysentery, diarrhoea and typhoid fever.

The investigations of Letheby into the cause of an outbreak of

typhoid at Shaftesbury and the adjacent village of Enmore Green

(1862), where one-eighth of the population were attacked in one

year (viz., 448 cases in a population of 3,500), clearly point to the

morbific effects produced by sewage emanations. We have the same

authority pointing to a similar case at Copley village (which lies at

the junction of the Hebble Brook and the River Calder) having a

population of 1,000, where an outbreak of typhoid occurred from

the irrigation of a plot of meadow land with the sewage of Halifax.

Dr. Edlin traced, he considers, an outbreak of scarlet fever (twenty-
three cases) at Haileybury College, near Hertford, to offensive ema-

nations from a field saturated with sewage, the cases occurring in the

dormitories nearest to the garden receiving the urine and slops of

the establishment. (Flower
" On Sewage Disposal," p. 10.) Such

cases are numerous. I suppose few sanitary facts are so well estab-

lished as that certain epidemic diseases may be propagated by the

excremental pollution of air and water. To keep sewer-gas out of

our houses was one of the many great lessons taught us by Murchi-

son. The referees appointed, in 1856, to consider the main drainage
of the metropolis, had sound reasons for expressing fear of irrigation
on a large scale, lest it should occasion danger to the health of the

inhabitants by the pollution of the air of the district a view, it may
be noted, entertained by Liebig, and expressed by him in his well-

known letter to the Lord Mayor (1865). There is, too, a remark-

able statement by Copland, that the effects of sewer-gases are never

so bad as when emitted from sewage spread out upon the land.

This statement is worthy of consideration. Solid matter is given off

during evaporation. As the turpentine in lead paint is evaporating,
solid lead carbonate is carried into the air, and produces lead poison-

ing amongst the inmates of the freshly painted house. This cannot

result from any volatility of the lead, but merely from the mechani-

cal dislodgement of lead particles during the evaporation of the vol-

atile constituents of the paint. For when the smell has gone the

danger has passed. The sanitarian recognizes the importance of

defecating the excreta of the typhoid patient as soon as evacuated,
and of removing it from the sick-room without delay. And why ?

To prevent the materies morbi being carried into the air during the

evaporation of the liquid portion. It must, therefore, be an unscien-

tific method to spread the sewage of a mixed population over the

land, thereby increasing the area of evaporation. Mr. Hawkesley's
words may be quoted here. They are the record of one whose

unique experience is only rivalled by his acute powers of observa-

tion : "Water irrigation carried on in warm weather is exceed-

ingly unhealthy. I can speak positively to it from repeated observa-

tion in different places, that the odor, particularly at night and par-

ticularly upon still damp evenings in autumn, is very sickly indeed,
and that in all these cases a great deal of disease prevails. The
sewage forms a deposit on the surface of the ground, that deposit
forms a cake of organic matter, and organic matter when it is in a

damp state, as it usually is, gives off in warm weather a most odious

stench." (Committee of House of Commons, 1870.)
I am aware that in many cases the sewage before application to

the land is submitted to a rough process of filtration
;
but even in

these cases it is no uncommon thing to see masses of partially dried

fsecal matter, the remains of previous irrigation, lying about the

farm, giving off a filthy stench, and ready to be washed into the

nearest stream by the first heavy shower of rain. Such a condition

seems peculiar to no soil. Aldershot, with its porous soil (although,

strange to say, described by the Rivera Pollution Commissioners as
" well managed,") Banbury, with its sandy clay, and Warwick, with
its stiff clay, one and all testify to the truth of what I say.
There is yet another point to be considered. That a district satu-

rated with moisture, and more particularly if along with the moist-

ure there is an excess of organic matter (I am excluding specific
morbid emanations) is unhealthy and malarious, the fens of Lincoln-
shire and the rice fields of China, not to speak of other places, sup-

ply abundant evidence. Buchanan, in a masterly research, has
shown that phthisis is more prevalent where there is a wet atmos-

phere than where there is a dry one, whilst Pettenkofer, of Munich,
regards fever and cholera as dependent on fluctuations in the level of

ground-water charged with sewage. The case is serious. Saturate
be continually saturating a large area with sewage water, and as a

consequence be continually raising the subsoil water, an increased

humidity of atmosphere must result, and conditions favorable to

malaria, fever and phthisis.

Dr. Sturge, in 1879, in a paper before the Institution of Sur-

veyors, gave some important details respecting the Sewage of Paris

(see also Society of Arts Conference, 1879, p. 151). Seventy per
cent of the Parisian houses have cesspools, but even of the remain-

ing 80 per cent, the solid excrement is not allowed to enter the
sewers. Some analyses of Paris sewage were given (respecting
which, however, I speak with caution) showing 56 grains of organic,
and 123 grains of inorganic matter per gallon.
Of the total 60,000,000 gallons daily of Paris sewage, 10,000,000

are treated on 914 acres of land at Gennevilliers. This land has
about five inches of alluvial soil resting on ten feet of sand and

gravel. I omit all reference to the agricultural success or non-success
of the Gennevilliers farm, but it must be noted that authorities con-
sider that the value of building land in the neighborhood has de-

creased, and that the health of the inhabitants suffered from a rise

in the level of the subsoil water. (Report of M. Lefevre, President
of the Socidtd des Geometres of France.) I quote Dr. Sturge's
words (p. 153) : "Great complaints have been made that since the
introduction of the irrigation, ague has become far more common
than it was before, and more deaths occur from diarrhoea and dysen-
tery."
One thing is abundantly evident, even to any untrained observer,

viz., that it is impossible to insure a pure effluent by an irrigation

process. The land which is covered with an active crop of vigorous
vegetation, is a totally different purifying area from the same land

upon which no rye grass or other vegetation is growing. The land
under the influence of summer warmth and active evaporation is en-

tirely different from what it is at times of frost or snow. The land
flooded with heavy rains is different land from what it is in dry
weather. Inequality of purification, uncertainty of action at one
time good, at another doubtful, at another absolutely useless is the
record I have to give from personal observation, and that on no lim-

ited scale, of irrigation as a method of purifying sewage. The sew-

age comes every day to be treated, and no earthly power can say
whether your farm is or will be in a condition to deal with it. And
more than this, the very condition that increases the quantity of the

sewage to be dealt with (such as heavy rain) is the very condition
that renders your land temporarily disabled. And yet further still,

the very condition that increases the bulk of your sewage, or at any
rate its polluting character the population is that condition
which renders costly the land in the neighborhood, and probably
makes it altogether impossible to procure at any price. I give, on the
next page, certain analyses of sewage effluents from different farms.

II. POLLUTION OF 8UB8OIL WATER AND OF RUNNING STREAMS.

The select committee on the sewage of towns, although champions
of irrigbtion, admit that if the power of the soil be overtaxed (that
is if too much sewage be applied) there must of necessity be injury
to wells and running streams.

III. DISTRIBUTION OF UNDEFECATED SEWAGE CONTAINING
THE OVA OF ENTOZOA.

The fact has always been recognized that entozoic diseases have
an external origin i. e., that the ova or parasites come from with-

out, and are not generated within the human body. Millions of ova
are voided with every segment discharged by the person afflicted

with tapeworm, each ovum being capable of producing a measle in

the flesh of an animal, and each measle a tapeworm in the body of

the man.

Here, then, are two serious consequences of irrigation worth con-

sidering.
I have seen water-cresses and celery grown on sewage ground,

having a quantity of dried sewage matter deposited on the stems. I

have, with more than a cook's patience, tried to wash this matter off,

but the tenacity with which it sticks upon the surface of the vege-
table when once dry is perfectly astounding. Be it remembered
that water-cresses and celery are eaten uncooked. I have seen cab-

bages and turnips, not merely grown on sewage ground, but earefully

prepared arrangements made for a weekly flooding with sewage, the
market produce being placed in a kind of reservoir permitting suffi-

cient raw sewage to flow into it, so that it may completely cover the

vegetation.
The grass covered with sewage, eaten as it is with rapidity by the

cattle, infect their bodies with the larval parasite. Thus the meat is

measly, and measly meat, except for efficient cooking, means tape-
worm to the human subject. Perhaps a similar story might be told

of trichina, with its ten times greater danger. No doubt, as an acci-

dent, the danger is constant, but sewage-irrigation would practically
render it an affair of certainty. In other words, sewage always con-

tains excremental ova. The farm, therefore, that receives sewage
must be more liable to produce measly meat than the farm that does
not receive it.

"May we not, indeed," says Dr. Cobbold, "but too reasonably
conjecture that the wholesale distribution of tapeworm eggs, by the

utilization of sewage on a stupendous scale, will tend to spread
abroad a class of diseases some of which are severely formidable ?

So convinced am I of the truth embodied in an affirmative reply to

this latter query, so certain am I that parasites are propagated in

this particular way, so surely do I see unpleasant results if no steps
are taken to counteract the evil, that I feel myself bound to speak
out boldly, and to produce no uncertain sound in the matter, which
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most closely concerns humanity,
vast hygienic importance."

The whole question is, in truth, of

ANALYSIS OF SAMPLES FEOM SEWAGE-FARMS.

Constituents per gallon.
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had been thought too high by a previous speaker, said that, in inter-

mittent work, he could easily understand such a fuel consumption
would be reached. He knew of many small engines, constantly

working, which required 12 to 13 pounds of coal for each indicated

horse-power developed, and if they had to stand for frequent periods
of time with steam "

up
"

in the boilers, he should anticipate such a

fuel consumption as that named by the author would be reached. This

argument was in favor, not only of general distribution of power by
air, but by gas, through the means of gas-engines, and by electricity

also. Birmingham was an especially favorable field in which to try
an experiment of the nature proposed by Mr. Sturgeon and those

working with him, because of the large number of small workshops
requiring a little power, and that often of an intermittent nature.

The efficiency of air transmission decreases less than with most other

agencies with distance. In hydraulic pipes there is the friction
;
in

electricity there is the heating of wires, but the loss in the case of

air is verv small. Professor Smith has met with cases in collieries in

which power generated on the surface had been taken to accumu-
lators below at a distance of one mile to one mile and a half, and
there had actually been greater pressure registered at the accumula-

tors than at the compressors. This, of course, was to be accounted

for by the effect of barometical pressure, and the difference, though
of small practical importance, served to show how slight was the

effect of viscosity and friction in air. The speaker thought that

for small distances and limited applications air would not pay, and

gave, as an instance, the practice in the Aberdeen granite quarries,
visited last year by the members of the Association. He had been

surprised to find air was not used as a vehicle for distributing power
in the various machines, but the owner said that steam was found to

be cheaper. The distances there were from 300 to 500 yards, and
the loss for condensation would therefore be small, and would be

more tlian counterbalanced by the advantage of not having to intro-

duce another machine, such as the air-compressor, with the loss that

was always attended on the use of such mechanism. For long dis-

tances, however, he had no doubt air was the best vehicle for convey-

ing power ;
still he did not agree with Mr. Sturgeon's calculation as

to 33 per cent of the original power being obtained at the air-engines.
The largest item of loss was the heating of the air in compression
and cooling in storing and conveyance in pipes. In summer there

would be the advantage of using the exhaust from the engines for

ventilation. The difficulty of getting rid of frost round the exhaust

outlets had been referred to, but this could be got over by making
them trumpet-shaped.

Mr. A. Kigg said that the use of steam for power distribution in

New York had been mentioned, and the failure of the system has

been referred to. Two companies had been started for the purpose.
One had laid cast-iron pipes and the other wrought-iron pipes. The
result had been that the cast-iron pipes were constantly bursting and

blowing up the pavement, and the company had subsequently
" burst

up" too. The wrought-iron pipes were, however, all right, and the

company that laid them was going on. The loss of pressure from
end to end of the system was only about 2 pound, or practically

nothing. As to efficiency, anything could be got on paper, and he

would wait for practical results.

Mr. Wright mentioned an interesting historical fact in connection

with the use of air-pressure as a means of conveying power. In the

year 1804, at the works of Boulton & Watt, William Murdoch had
worked a lathe by a blast from a blowing-engine, the motor being
400 yards away from the source of power. Professor Unwin pointed
out that in course of practice the experience gained would enable

many percentages of loss to be reduced. Professor Hele Shaw criti-

cised the author's design of meter, objecting to the application of

the bent tube as in the Bourdon gauge ; but the limited time at the

disposal of the meeting compelled the president to ask the speaker
to close his remarks, and Mr. Sturgeon was then asked to reply to

the discussion.

In reply to Mr. Davy's remarks, he said that before he went into

this question he was of much the same opinion as that held by Mr.

Davy as to 25 per cent being the average efficiency of engine-power
in working with compressed air in collieries. In a colliery, however,
the air-compressor itself worked intermittently, for there was seldom

enough work to keep it going. In the supply system for a large

town, such as that then before the meeting, the conditions would be

entirely altered, and the law of averages would give them practically
constant work. In addition to this there would be the greatly in-

creased size and more finished machinery in their case to set against
the rough colliery appliances. The loss of leakage as shown by the

experience at St. Gothard was practically nothing. Allusion had
been made to the efficiency of the air in the St. Gothard Tunnel, but

there, too, the same conditions did not exist, as the St. Gothard com-

pressors had only to work one set of machines, and the question of

intermittent work again arose. In the course of the discussion the

theoretical loss by heating in compression and subsequent cooling had
been dwelt upon. He wished to remind his audience, however, that

there would be certain conditions in the practical work they proposed
which would upset these theoretical deductions. They would cool

the air during compression, and in many cases it would be reheated

during expansion by means of waste heat from flues, etc., on the

users' work. He thought that if the whole of the conditions were
taken into account, instead of isolated facts without the concurrent

conditions bearing on them, as had been done by some speakers, that

it would be found that his figures accorded pretty closely with those

of many of his critics. With regard to the 84 per cent efficiency,
for instance, which had been so freely questioned, there was a loss of

12 per cent in main engine and compressor, friction in valves, etc.

For leakage in mains and friction, wire-drawing, etc., at consumers'

engines another loss of 13 per cent was set down. They would re-

gain 20 per cent by reheating the air to 820. This would give 95

per cent, but against this there was to be set the loss for clearance
and back pressure in users' engines, which would give a total effi-

ciency of 84 per cent.

Sir James Douglas, in summoning up the discussion, referred to

the satisfactory working of compressed air that had come within his

experience, and thought that the author had made out a very good
case which had not been shaken by the discussion.

Mr. Preece added that in the Post Office air was more used as a
means of conveying power than electricity, and he should be glad at

any time to put his experience at Mr. Sturgeon's disposal.

MILL FLOORS IN BOSTON.
To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs,\ Mr. Atkinson's letter about mill floors in Boston ought
to open a very useful discussion, which I would like to begin by not-

ing a few points that occur to me.
Mr. Atkinson, in describing a building forty feet wide, as built on

the slow-burning principle by the Boston architects, objects to the

spacing of the posts so far apart as twelve feet
;
to the heavy longi-

tudinal girder, which, as he says, is exposed to fire, catches dust and
interferes with light ;

and to the spacing of the floor timbers only five

feet apart, which interferes with the best arrangement of sprinklers.
In regard to the first criticism, about the excessive distance be-

tween the posts, I think all architects will agree with me that owners
on account of the inconvenience caused by columns to many kinds of

business, are rarely willing to set these nearer together than the

maximum distance allowed by law, which in Boston is twelve feet.

In the older stores, built before this regulation was made, the col-

umns are often fifteen or sixteen feet apart.
As to the girder, the law here again interferes, and requires in

Boston as in New York, that every store or warehouse more than

thirty feet in width shall have either brick walls, or girders supported
by posts, running from front to rear, and dividing the building into

spaces not exceeding twenty-five feet in width, this being for the pur-

pose of tying the front and rear walls together.
The spacing of the cross timbers is a matter partly of strength,

and partly of economy. As most people suppose that placing the

timbers five feet from centres answers every purpose of slow-burning
construction, and as wider spacing would require the addition of an
inch or more to the thickness of the planking over the beams, with-

out diminishing the amount of timber to be used in the beams them-

selves, they naturally frame in this way ; but Mr. Atkinson's point
about automatic sprinklers, which is probably new to most of us,

should, and undoubtedly will be in future, considered as far as possi-
ble. In many cases, however, the wider spacing would be impracti-
cable, on account of the expense which would be involved in support-

ing in that way the weights with which we have to deal. Mr.
Atkinson gives us four floors, the strongest of which, employing
8" x 16" hard-pine beams, ten feet on centres, and twenty feet long,
will carry safely 106.69 pounds per square foot of floor. Now, 8" x
16" beams of hard-pine are expensive and difficult to get when
wanted, and at 107 pounds to the square foot, even with the compar-
atively short clear span of nineteen feet, the floor would not be half

strong enough for a building intended for general store or warehouse

purposes. The New York Building Bureau used to publish a list of

the loads per square foot of floor, independent of the weight of the

floor itself, which must be provided for in various classes of ware-
houses. I have not the table by me at the moment, but the average
load for dry-goods stores was taken at 200 to 250 pounds per square
foot, and the standard for other kinds of business varied from this to

500 pounds or more. According to my experience, these estimates

of weight which were probably made from actual measurement in

stores of the kind referred to, were quite low enough. Not long ago
I had occasion to determine the load to be provided for in the stock

floor of a store in which the goods sold consisted entirely of bottles of

ink and mucilage packed in boxes with sawdust. These would seem

light goods compared with glass or metals, yet the weight of the

boxes on the floor of the warehouse in which the measurements were

taken, as left by the porter who piled them up, was 510 pounds per

square foot, over a considerable part of the floor. Of course, the

vacant aisles between the piles of boxes reduced the average, but

even allowing for these, I did not feel justified in calculating my new
floor for less than 350 pounds load per square foot.

In another case, where the building was leased to various tenants

for storage, I found, a few days ago, 190 pounds of load per square
foot, including the aisles, and the cases were so concentrated over

the middle of the beams that I was obliged to calculate the load as

equivalent, in its strain upon them, to an average of 210 pounds.
Still another floor, measured about the same time, had an average
load, including aisles, of 267 pounds to the square foot. Of course,
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a loft for storing furs, or hats in boxes, is safe with a strength of 106

pounds per square foot, but the same loft may be let, when the hat-

ter's lease expires, to a hardware merchant, so that the Boston law
does wisely in fixing the minimum load, exclusive of the weight of

the materials, which a store or warehouse floor shall be capable of

bearing safely, at 250 pounds per square foot, and it would do still

more wisely if this could be modified by prescribing greater resist-

ances for floors intended to carry flour, metals, glass, or other heavy
goods.
With such weights to provide for, and columns to be spaced as far

apart as possible, girders, either of iron or wood, are useful, even if

the law did not require them for other reasons. That they might,
and should be, if possible, raised to the level of the floor timbers is

certainly true, for avoiding, in the case of wooden girders, excessive

effects from shrinkage, if nothing else, but this is usually supposed to

involve either stirrup-irons for hanging the cross-beams, or weakening
the girder by mortising. It need not necessarily involve either of

these, as a two-by-four piece may be bolted or hung with irons, on

each side of the girder, and the cross timbers notched upon this, but

such a device would lessen the security against fire, and is not always
to be recommended.

In regard to the objectionable practice of resting timbers directly
on top of wooden posts, without an iron cap between. Mr. Atkin-
son's note is very timely, and will not be forgotten by those archi-

tects who like to get definite facts in aid of the rules they have
learned. Very truly yours, C.

THE ISOGRAPH.
BOSTON, MASS., October 27, 188G.

To THE EDITORS OK THE AMKIUCAN ARCHITECT:

Dear Sirs, -For several years I have used a simple instrument in

architectural drawing, the great convenience of which seems to be

unknown to draughtsmen generally ;
at least I have seldom found

any who had learned its value.

In England the instrument is better known, and is called an iso-

grapli, but I do not find it here at dealers in artists' materials. An
excellent substitute for it, however, is the sector, which is often one of

the usual set of drawing instruments, or it may be obtained separately.
The accompa-

nying cut shows
it in use as rec-

ommended. Its

value lies in its

convenience in

drawing, where

opposite equal
angles are re-

quired, as in ga-

bles, roof-s e c-

tions, etc.

The usual
slower method
of laying off

with dividers is

dispensed with,
for when one side is drawn to the centre line, by simply turning the

instrument over the opposite side is given with absolute accuracy.
DRAUGHTSMAN.

THE R. I. B. A. TRAVELLING CARD.
November 18, 1886.

To THE EDITORS OP THE AMERICAN ARCHITECT:

Dear Sirs, The British Institute of Architects have prepared a

card intended to facilitate the access of members to notable build-

ings for the purpose of sketching or examination. The card re-

quests
" all those whom it may concern to allow Mr.

, whose signa-
ture is on the card, and who is travelling for the purpose of archi-

tectural study, to sketch, measure, or otherwise examine any ancient

or notable buildings or monuments under their charge, and to afford

flirn such reasonable facilities and assistance as may lie in their

power." The card is stamped with the seal of the Institute, and on
the back is a translation into French, German, Italian and Spanish.
From personal experience I know of how great value such a card

would be in the saving of time, trouble and annoyance, abroad, and
how many doors it would open which, without such a passport, even
a silver key would fail to unlock.

I do not think such a voucher, issued by the American Institute

of Architects, would be of much value, for most of the custodians

whom it would be desirable to impress are convinced that America is

largely peopled by Indians, except, perhaps, a few bankers and miners,
who pass their time principally abroad.

Why could not our Institute, perhaps at its convention and through
its secretary of foreign correspondence, secure the cooperation of the

British Institute, to the end that the latter should issue their very
useful cards to such Fellows or Associates of the American Institute

as come to them properly-vouched for by our trustees. It would be

a very graceful act on their part, and one which would be much ap-

preciated, I doubt not, by hundreds of American students and archi-

tects who go abroad every year. If such a passport is valuable to a

young student, it is doubly so to a busy architect, who steals away for
a few weeks, and who desires to do all" the sight-seeing available upon
the route he has chosen with little loss of time and a minimum of
friction. When time is no object it is no serious matter to hunt up a
burgomaster or a maire, and, after an explanation and a good deal
of box-wood sawdust, to obtain a pass to some church or collection ;

but when an architect's itinerary covers, as it always does, a great
deal of ground in a very few days, such an aid would conduce much
to his comfort. W. G. PRESTON.

CLOCK-MAKING ix THE BLACK FOREST. Consul Ballow, of Kelil,
Germany, lias been looking up the curious subject of the clock indus-
try of the Black Forest. The "cuckoo clocks" of that region, he
finds, are widely sold through all the civilized world. This countryuntry

workshops turned out 75,000 clocks; in 1808, 200,000, and in 1880 the
total production was 1,800,000 clocks. In the city of Furtwangen were
manufactured over 400,000 of these. It would appear that this crop
of timepieces is more remarkable for quantity than quality, for Consul
Ballow writes: "One cannot be too particular when purchasing one of
these clocks, for when the cuckoo will not coo any more, and the trum-
peter will not blow another blast, then is their value as curiosities gone,
and when, after a few months, they become valueless as time-keepers'
then are they very poor stock indeed. I have heard so many complaints'
from people who have purchased these clocks in regard to their gen-
eral poor quality that I deem it my duty to make this fact public, and
also to inform would-be purchasers that, if they wisli to avoid disap-
pointment, they should be very particular where and of whom they
purchase, and in no case to purchase of irresponsible parties." -_V. Y.
Commercial Advertiser,

ACTION OF WATER ON METAL PIPES. From the Excerpt Minutes
of the Proceedings of the British Institution of Civil Engineers we take
the following article on the action of water upon metal pipes:

Widely-different opinions have been published on these subjects by
experts, and even the official regulations with reference to the employ-
ment of various kinds of water-pipes are greatly at variance. Thus,
in Germany, Switzerland, and in other places, galvanized-iron piping is

used without hesitation, while by Government decree the use of pipes
of this kind is forbidden in Austria, and in one instance their employ-
ment in Saxony was objected to. Some recent investigations of Mr.
Lory, of Grenoble, have shown that water containing organic matter in
solution attacks iron pipes very speedily, and after many analvscs of
water conveyed to Grenoble from different sources of iron pip'es, and
also of water known to have attacked pipes and led to the formation
of scabs or carbuncles of oxide of iron in other places, Mr. Lory had
invariably found that the scabs consisting mainly of hydrated oxide
of iron contained from 5 to 10 per cent of organic matter. lie has
been led, therefore, to conclude that the destructive action upon such
pipes is due, in the first instance, to substances of organic origin. This
may, to some extent, explain the reason why in some places cast-iron

pipes remain quite free from corrosion, whereas, in other cases, even
after six months, as happened to Grenoble, they became covered
with rust carbuncles. The influence of soft water on lead pipes is con-
sidered in the light of a recent report of Dr. White, Medical Officer of
Health of Sheffield, and some experiments conducted last year at the
Hygienic Institute of Pesth, are quoted, in which the water passing
through a pipe 39 m. in length was found to contain from 0.085 to 4 7

mg. per litre of lead; the latter high percentage only occurred, it is

true, after the water had remained in contact with the lead for a month.
In view of the destructive action of some kinds of water on cast-iron

pipes,
information is sought concerning the protection afforded by cov-

ering the pipes internally with a coating of magnetic oxide, and the
results of any experiments bearing upon this question. The Metal
Worker.

WHAT THE ELECTRIC LIGHT COSTS IN PHILADELPHIA. "Philadel-
phia obtains electric lights cheaper than any other large city in the
country," said Chief Walker of the Electrical Department, yesterday,
in speaking of the apparent increase of 400 per cent in the appropri-
ations to his department during the last three years. "The average
cost is less than 55 cents per night a lamp, and the truth is most of the

companies that do lighting for the city lose money by it. Many of
them make their figures very low for the privilege of being allowed to

place their wires upon the city poles, and cover their loss in the charges
to private customers. There are 352 lights paid for by the city, and
they cost $10,000 less than they would in other cities. As to the expenses
of the department, the increase since 1884 is more apparent than real,
and what there has been U for improvements rather than maintenance.
The appropriation for 1884, when we did not have charge of the elec-
tric lighting, was $35,000, and in 1885, when it was transferred to us
from the Police Department, the appropriation was $84,407. Although
I asked for $178,114 for 1887, I do not suppose I will get that much.
This year we had 104,905. Of this *70,(164 is for the maintenance of

lights already up, and I have asked for $25,000 for new lights next
year. The odd $70,000 is divided among a number of companies whose
prices for lamps vary. Thus the Brush Company receives 52 cents a
night for its lamps on Chestnut Street, 58i cents for those on Poplar
Street, and 65 cents for those on Lancaster Avenue. The United States
Company is paid 48 cents a night for its lamps on North Broad Street.
591 for those on Deleware Avenue, and 62 cents for those on Federal
Street. The Northern Electric Light Company obtains only 39J cents



260 The American Architect and Building News. [VOL. XX. No. 570.

for four lights on Second Street, above Callowhill, as the wires are

strung on city property. It is paid 48 cents for its lamps on Girard

Avenue. A company in Frankford, whose lights only burn half the

night is paid 30 cents a lamp. In Germantown the price is 55 cents.

The Thompson-Houston Company, whose lights are on Columbia

Avenue, is paid 48 cents a night. The average price for all the lamps
is, as I said, less than 55 cents a night apiece. The cost of an electric

light depends upon the number of lamps on a wire, the distance from
source of supply, and other considerations. It is because of the greater
distance that the United States Company charges 62 cents for a lamp
on Federal Street, while for those on Broad Street it asks only 48 cents.

The distribution of the lamps is, of course, a matter resting entirely

with the City Councils. It is only my duty to put them up where they
are ordered. The operating expenses of the electrical department have

increased very little, not over 4,000 since 1884, notwithstanding the

great amount of extra work we have had to perform. The number of

fire-alarm boxes has increased from 150 to about 500 within that time
;

the fitting up of ths police-patrol service has been put upon us; tele-

phones have been placed in all the fire-engine houses and hospitals, and

many improvements have been made. Certainly, the expenses of the

electrical department cannot be complained of as extravagant." Phil-

adelphia Record.

TREES UNFELLED ARE REAL ESTATE. There was an amusing case

tried here the other day. Some smart fellows from up North were

perusing around for timber and happened upon an old, unsophisticated
farmer and bought from him forty walnut trees for $5 apiece as they
stood. They paid the money and took a bill of sale, and the old man
felt rich. When the old woman came home he told her what a bonanza

he had struck. She was surprised, but was not satisfied, and said it was

a Yankee trick. In a few days another feller came along and offered

$10 a tree, and she made the old man sign, and she signed, too. The

money was tendered back to the first purchaser, but he refused to take

it and sued for the timber. The court held that trees not cut down
were part of the realty, and realty could not be sold without the

wife's signature; so the sharpers lost their timber and their money, too.

The Atlanta Constitution.

M. MASPERO'S EGYPTIAN DISCOVERIES. Among all the countries in

which archajological explorations are going on, Egypt, which is the

oldest, remains the most interesting. M. Maspe'ro presented last

summer to the Academy of Inscriptions a report of his operations for

the previous nine months. He has made a wise change in giving up
the monopoly of antiquities which the Bulak Museum had, offering to

share all that are found with the finder. The result is that now he is

informed when a discovery is made, and finds the tombs unpillaged.
He has, as it were, made the poachers gamekeepers. One such undis-

turbed tomb, besides the owner, his wife, and a large family, contained

all the implements of his trade, and, best of all, the first part of the

romance of " Sinuhit." a work of the seventeenth or eighteenth dynasty,
of which only the second had been previously known. These romances,
it is supposed, were put into tombs to amuse the leisure of the dead

;

the " Book of the Dead " has one chapter designed to teach the dead to

play chess in the other world. The correctness of the portrait-statues
of the Egyptian monarchs have received a striking confirmation. M.

Maspe'ro presented to the Academy photographs of mummies of various

kings that have been unrolled at the Bank Museum, and stated that

the face of Set! I (an account of whose tomb, by the way, with over

a hundred plates, has just been published as the ninth volume of the

Annales du Afiisfe Giiimet), which is perfectly preserved, shows a won-
derful resemblance to contemporary portraits of him that have been
found on monuments. Such confirmation was not needed. The features

of the Egyptian kings are so individual and full of character that one

could not suppose they were fancy sketches. It is curious to hold an

inquest on a corpse forty centuries old. Coroner Maspe'ro determines,
on examination of the body of Ra-skenen, that he died fighting. There
are three wounds, one that knocked him over and two others that fin-

ished him, and traces of decomposition show that some time was lost

in bringing him from the field of battle. Another case is not quite so

clear. A man twenty-five or thirty years old was left in most unusual

style, without any inscription. Moreover, he was embalmed as usual ;

the internal organs were not removed, but the exterior was covered

with some matter at once fat and caustic. The body shows that the

man died in horrible suffering, and the question arises, was he poisoned
or was he embalmed alive ? Here is a hint of a palace tragedy on
which some antiquarian novelist may write a novel more sensational

than anything that Ebers has yet given us. N. Y. Evening Post.

THE most encouraging and reliable factor in the general trade and indus-

trial situation is the activity in real estate in large and small cities, towns,
and even villages. Real estate agents and brokers are doing an unusually
prosperous business in all sections of the country from which it is possible
to obtain late reports. The best part of the reports is that prices are not

exorbitant, that re.il estate for the most part is selling near actual value.
Brokers in several cities have instructions to purchase sites for manufac-
turing and building |>urposi'S, which are intended to employ a large amount
of capital. The New England States are no exception In many of our

textile, shoe-miiking and machinery-ranking centres builders are preparing
to execute instructions recentlv received for the expansion of mill and shop
capacity, and for the building of .small houses for operatives. Manufactur-
ers are interesting themselves in house-construction in many places, partly
as an investment and partly to offer some inducement to their employe's to
make a permanent abiding-place for themselves, Despite the fact that the

building-season is almost over, a great deal of new work has recently been

projected on this side of the Hudson River. The reason has heretofore

been referred to, namely, that the increased manufacturing activity and
the better rate of wages has stimulated investors, builders, and wage-
workers. A leading New England building authority says that much more

building will be done this winter than last, and that a remarkable increase

will be made in the steam-power and machinery-power of all mechanical
establishments. In the vicinity of New York several estates have been
cut up and sold in building lots. An outward movement is in progress from
the centre of the city. The business requirements are driving residences

out, and a leading architect there says that more fine houses will be built

along the Hudson and in outlying towns in New Jersey next year that last.

Important municipal enterprises are attracting the attention of the Phila-

delphia Councils. The projectors of an elevated railroad in that city have
renewed their attack upon the conservative Councils of that city. The
projectors of an underground system predict success to their request for

permission to build thirteen miles of underground road. A syndicate
which has been endeavoring to purchase or lease the gas-works have been

disappointed in their efforts because of an opposition of public sentiment
which is being industriously worked up in opposition to the scheme, which
embodies the handing over of a plant which cost in the neighborhood of

825,000,000. Another syndicate is industriously at work seeking to obtain

permission to expend thirty or thirty-five million dollars in the construction
of a water-supply system which will guarantee 200,000,000 gallons of pnre
water daily. The building operations of that city will exceed last year's
by twenty per cent. The iron and steel industries of Pennsylvania and the
entire country continue very active. Shipments have been made this

month from foreign ports of between fifty and sixty thousand tons of steel

blooms to make rails for spring railroads because of the inability of the
American Bessemer mills to supply the extraordinary demand. It is pro-
bable that the urgent railway requirements will necessitate the importation
of enormous quantities of foreign material. New York brokers this week
have instructions to negotiate for extensive supplies for delivery in Janu-

ary. The same general features are observable in all branches of the iron

and steel industry; new enterprises are announced in the Southern States

involving large expenditures of capital in mill, furnace, railway, and shop
construction. Certain movements upon the part of railway builders and
the managers of large manufacturing corporations lend strength to the

predictions made that a permanently higher range of prices for all kinds of

crude and finished products will be established during the first quarter of

next year. These interests have made extensive contracts for supplies at

present prices, and their example is being followed by the smaller con-

cerns, with the effect of creating a very wide-spread demand. Whether
this will result in what is popularly understood as a " boom " remains to

be seen. The strongest protection against the threatened advance in rail-

way material is that an advance would open the way for importations.
Prices for all kinds of material are advancing on the other side This fact

at once protects American makers against heavy importations, but, on the
other side, lays the foundation for their farther advance here. Theorizing
on this subject, however, is fruitless. The controllers of large interests

are deeply concerned, not only over the possibility and probability of a

general advance in crude and finished material, but over the effects which
such an advance may have in checking enterprise of all kinds. They re-

member that the unnatural advances made in 1873 helped to precipitate the

panic of that and subsequent years, and they recognized that much of the

present activity is due to the low prices of 1885. Trade indications could
not be more gratifying. Our highest commercial authority show increas-

ing bank clearings in the leading cities, and an increased movement in all

the staple products. Railway securities are in active demand, and an old-

time confidence is reviving. In jobbing circles trade is a little dull just
now because we are between seasons, manufacturers are almost everywhere
and in every branch running to their fullest extent because they know that
the consumptive requirements will leave them with bare htocks at the
close of the season. Large amounts of money are being loaned to manu-
facturers for building and extension purposes. Nowhere does there seem
to be any dangerous tendency to speculative prices. The coal trade is

active and prices are firm, and the combinations which have controlled that

industry are discussing plans and measures by which they will realize

better margins next year than this. A great deal of railroad building has
been projected within a week. More mileage is in contemplation now than
in our railroad history. Most of the construction will be in the West and
Northwest, whence the most favorable traffic and dividend returns are
received. As long as railway construction can be relied upon at its present
limit, so long can we have confidence in the continuation of building activ-

ity. Western building authorities are highly gratified over each succeed-

ing week's developments in manufacturing and building. The lumber
trade is strong, and prices are firmly maintained in Eastern, Southern, and
Western markets. In the Northwest manufacturers have been encouraged
by heavy orders from the East to crowd their capacity. Heavy receipts
continue from the Southeast, and tonnage is pretty well employed for the
rest of the season. A large amount of lumber is awaiting shipment in the

Gulf nd South Atlantic ports to Northern ports. Northern buyers are

ready for it. The probabilities are that while lumber will remain high in

price, no general attempt will be made to crowd prices beyond their present
limit. The recent movement of labor organizations contain some assur-

ances that a conservative management will be in the saddle next year. The
trade unionists will meet in Ohio next month, and will probably express
opinions which will be in record with the true interests of labor. A jeal-

ousy exists between the trade unionists and the Knights of Labor, which
is natural and which will not be eradicated easily. These two powerful
branches will exert a controlling effect upon each other. The trade union-
ists, if left to themselves, would make no demand for shorter hours at this

time. An influential faction will argue that it will be necessary for them
to favor an eight-hour agitation in order to maintain their position as an

organization, and do something positively popular in order to maintain
their prestige as against the Knights of Labor. The Knights, as a body,
favor an eight-hour or shorter-hour movement, but their leaders have taken
decided grounds against a movement which involves so many risks. They
prefer to direct their attention at the present time, and perhaps for the
next two or three years, to the work of organization, to the putting up of

machinery for the government of their intricate organization. Their lead-

ers desire to avoid strikes because in the majority of cases they have come
out second best. The trade unionists will aim to render better service to

labor than the Knights, and both will endeavor to gain and cover all the

ground they can. In the meantime, the employers of labor are quietly but

actively at work, The Philadelphia master-builders have effected an or-

ganization which will put them in a better condition than they have been.
The building interests in Chicago are endeavorina; to strengthen themselves,
and there ii a feeling throughout the entire West that the disorganized
condition of employing interests is not a wise one, and that it cannot be too
soon remedied.
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HE accumulation of back numbers of the American Archi-

tect has become so cumbrous that we have decided to fol-

low the rule adopted by other publishers, and hereafter

we shall keep in stock only the issues of the preceding five

years. With the first of the year, the numbers of this journal
issued between January 1, 1876, and December 31, 1881, will

be "
ground up

"
for paper stock. It is a great waste of good

material, but it cannot be helped. Between this time and the

end of the year, architects who have had designs, or writers

who have had articles published in these moribund issues, and

would like to procure extra copies of them can do so now by pur-

chasing not less than ten copies of the paper containing them,

at the rate of five cents per copy. Draughtsmen and others

who have not the issues of the above-named six years, will

find this a good opportunity to procure valuable professional

material.

BOSTON
is in the midst of a discussion about the enlarge-

ment of the Massachusetts State-House, which stands in

the most conspicuous situation in the city, and has become

too small for the business to which it is devoted. One or two

volunteer plans are said to be in process of preparation for the

enlargement, but of these the general public knows little or

nothing, and contents itself with discussing the methods in

which additional ground shall be secured for the extension.

The most obvious way of obtaining this would seem to be to

condemn and appropriate the necessary territory adjoining the

west side of the present State-House lot, which can be done

without inconvenience, but this will be expensive, and a large

party of citizens, headed by the Mayor, wish, instead of this,

to take a row of houses across the street from the present

State-House, together with a large vacant lot at some distance

beyond, separated by other streets, and at a much lower level

than the State-House, and utilize them for building de-

tached structures for the State business, connecting them

with each other, and with the old building, by means of cov-

ered bridges. As we understand from the newspapers, any
one who criticises this plan, which will cost about a million

dollars less than the other, is denounced as an architect hun-

gry for the job of spending an extra million of the public

money ; but we are willing to run the risk of this for the sake

of fulfilling what we conceive to be our duty in protesting

against any such mean and ridiculous scheme. If the State of

Massachusetts were in the last stages of poverty, or had re-

cently repudiated its debts, or were for any other reason com-

pelled to adopt a miserable makeshift in place of a decent and

convenient arrangement, we would not say a word ; but it is

not ; and we do not believe that its inhabitants, if they can be

brought to understand the plan, will ever consent to have its

principal building, the seat of that Great and General Court
which has managed its affairs so well for two hundred years,
made into a laughing-stock for the people of other communi-
ties. Let the citizen who thinks that his part of a million dol-

lars is worth saving imagine, let us say, that he receives a visit

from a cousin living in Texas, or Georgia, or Indiana, or any
one of a dozen commonwealths, not half as rich or cultivated

as Massachusetts, which have recently erected magnificent
public buildings ; and that he sets out with him to show him
the architectural glories of Boston. "You remember the

State-House, don't you ?
"
he asks, pointing with just pride to

the splendidly situated little building with its gilded dome. " Oh
yes," the Texas man replies,

" but how small it is. The whole
affair would about go into the rotunda of our State-House. Be-

sides, I thought it had been enlarged recently."
" So it has ;

"

answers the Bostonian,
" there is more of it across the street, over

in that corner ;

" and as they pass under the " covered bridge
"

which ties, as in a planing-mill, the nearer portions of the seat of

government, he points down the hill and adds,
" There is still more

of it down there, behind those little buildings, where you see

the engine-house. You can get to it from here by going through
this building, then down three flights of stairs, and across a

bridge, and then down another flight of stairs, which brings

you to the Hall of State." The Texan coughs slightly, and
makes no answer as his host eagerly explains that by this sys-

tem of planning the State saved a good deal of money, besides

utilizing an unsaleable lot which paid no taxes, but we venture

to say that before the Bostonian gets home with his guest he

wishes that this particular economy had not been necessary,
and if he could have the business done over again he would
vote to make the State-House more like those which other re-

spectable people build. What, we should like to ask, would
be thought in Boston of a man who built a part of his house

in a good situation, and to save expense, bought sites for the

remaining rooms in his neighbor's back yards, connecting them

together by
" covered bridges?" There is no place, perhaps,

where a man who economized in this way would be more un-

mercifully laughed at, and yet the Mayor of the town seriously

proposes that the City and State shall spend three million

dollars in making themselves similarly ridiculous, and, what is

worse, many of the inhabitants favor the scheme.

HE other argument of the friends of the economical plan, that

the proportions of the present State-House will be left by
it undisturbed, has weight mainly on sentimental grounds.

The building is well proportioned enough, and crowns with re-

markable grace the distant outline of the city, but its principal
claim to preservation rests on the associations connected with

it. The gilding on the dome we could ourselves cheerfully see

dispensed with. We can remember when there was nothing but

yellow paint on it, and the gold-leaf coating, which has to be

renewed every ten or twelve years, and costs each time nearly as

much as the entire original cost of the dome, adds very little

to the appearance of what is, unfortunately, a combustible mass

of woodwork, which menaces every day the destruction of the

valuable property stored beneath it. If the building can be en-

larged without altering the present central portion, there are

many reasons why this should be done, leaving the reconstruc-

tion of the central portion to the time when it shall have be-

come too rotten or rickety to stand up any longer ; but for the

permanent part nothing ought to be thought of for a moment

except the most convenient and dignified building that the

State of Massachusetts can obtain, not highly ornamented, if

the people wish to save expense, but at least not divided into

fragments, and distributed among the cheap lots in the neigh-
borhood.

HE New York Board of Aldermen have just contributed

to the amusement of mankind by solemnly, and with a

very large majority of votes, passing a resolution to the

effect that " for the better protection of life and travel in the

city, no steam-heating pipes hereafter laid shall be allowed to

carry more than fifty pounds to the square inch, and that all

permits heretofore given for more than this pressure be re-

voked." Although a faint show of reasons in favor of this

movement was made, it is understood that it is simply an
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attack upon the New York Steam Company, which has, for

some reason, incurred the malice of the labor reformers. As
this company, in order to deliver steam at a distance under a

suitable pressure for hoisting and other machinery, must keep
that in the mains nearest its boilers at a tension of consider-

ably more than fifty pounds, it is obvious that the compulsory
reduction of the pressure in the mains will necessitate the

abandonment of contracts for furnishing high-pressure steam

at a distance, and a more vicious blow could hardly have been

aimed at the company. The officers of the latter represented,
with considerable force, that their pipes took the place of

steam-'boilers, which in New York are very commonly placed
under the sidewalks, and that such boilers, which are by ordi-

nance allowed to carry one hundred pounds pressure, are a

good deal more dangerous to "life and travel" than pipes
under the same pressure ; but this reasoning did not seem to

be favored with the slightest attention. On the contrary, the

principal advocate of the resolution explained that the com-

pany was a "
monopoly," and that if it were not allowed to

supply steam, the owners of buildings would be compelled to

put in boilers and employ engineers ; and he might have

added, with truth, that these engineers and their friends would

probably vote at the next election for the return of their

official benefactors to their high station. This reasoning must

have sounded rather strangely from the Board which granted
the Steam Company its permission to lay pipes in the streets,

and, to do the gentleman who offered it justice, he supported
his theoretical objections to the company's operations by in-

forming his auditors that " the frequent bursting of the pipes
created malaria in the ground, which was dangerous to health."

By the bursting of pipes we suppose that he must have meant

the leakage of joints, as we do not remember the bursting of

any of the company's pipes ; but the notion that the steam
" creates malaria in the ground

"
is a novel one. It is not many

months since certain Boston officials were zealous in compelling
the application of steam, under a patented process, to bales of

rags, for the purpose of destroying the malaria contained in

them, and the idea that what cures in Boston will kill in New
York seems at least to lack a precise scientific foundation. As
to the other dangers to be apprehended from the tension in the

pipes ; to say nothing of the expediency of substituting ancient

steam boilers, in charge of average New York engineers, at

one hundred pounds pressure, under the sidewalk, instead of

the Steam Company's pipes at fifty pounds pressure, under the

roadway, it may do no harm to recall the fact that another

company was once very near getting possession of the streets

of New York, which proposed to carry, not steam, but hot

water, under a pressure of more than three hundred and fifty

pounds to the square inch, in pipes beneath the roadway.

Nothing was heard then about risk from malaria, or of the evil

nature of monopolies, and very little about the real danger of

the scheme ; yet it is speaking within bounds to say that the

peril to the public from the hot-water pipes would have been

a thousand times as great as that which it suffers from the

presence of the Steam-Heating Company's mains under the

usual pressure.

WE notice that an attempt has been made among the poor

pork-packers in Chicago to organize a cooperative pack-

ing-house on their own account, and that, being sup-

ported by the best workmen in the business, as well as by per-
sons outside who would like to do something to help their fel-

lows out of their trouble, it would very probably have been

successful before now except for the opposition of the socialist

leaders. That these gentlemen would oppose any such scheme
was certain from the beginning, Satan himself not being more
averse to holy-water than professional socialists and labor agi-
tators to anything like cooperation or participation in profits

among their dupes ; but it is both surprising and saddening, as

showing the power of the terrorism by which they domineer
over the poor and helpless, to find that men of courage and sub-

stance enough to begin the enterprise should hang back because

they cannot get the socialists' approval. According to the As-
sociated Press despatches, the argument brought against the

scheme in the socialist meetings is that it is
"
simply a coopera-

tion of individuals in a corporation to gain money," and, if suc-

cessful, the members would "acquire some wealth and thus adopt
monopolistic tendencies ;

" and with these ridiculous pretences,
as it appears, the measures for interfering with the scheme are
to be justified. "We should like to know how long in this coun

;ry men who have the desire and the ability to work economi-

cally and effectively, and save up a little money to keep their

wives and children out of the almshouse in time of misfortune,

or, if their affairs are prospered, to serve as the foundation of

an honest competency for their later years, are to be prevented
from doing so by fear of the vengeance of labor organizations,
the most prominent figures in which are usually those who use

them simply, after extracting an easy living out of them, to

discourage and degrade those whose superior skill they envy
and hate. According to the accounts, the strike among the

packers at Chicago which caused the distress out of which this

movement for relief has grown was caused by an infamous and
wanton trick on the part of one of the higher officers of the

Knights of Labor, who, being a candidate for election to some

profitable public position, conceived- the idea that if the voting

workingmen in his district should go on strike at the time of the

election, he could depend upon their leisure for a full vote, and
on their loyalty to their organization for securing their ballots

for himself ; and therefore issued an official order calling out all

the men over whom his position in the order gave him author-

ity. The order was obeyed, with that touching faithfulness

characteristic of the "little people" whom such demagogues
misuse so shamefully, and the men abandoned their work. As
soon as intelligence of the strike reached the head of the or-

ganization, a thousand miles or more away, the order for it was

countermanded, and the men directed to return immediately to

their places. This decree, according to the press despatches,
was telegraphed to the local official, the very man who ordered

the strike, and who probably expected such a communication.

Unfortunately for the workmen, it came before the election,

and their worthy official, who had not yet used them as he

wished, put it in his pocket until they had served his purpose.
When he got through with them, as there was no further rea-

son for withholding the order, he had it published ; but by that

time the packing-houses had got other men, or made different

arrangements, and the victims of this atrocious fraud found

themselves adrift in the streets. Now, as it seems, they are

trying to undo the mischief inflicted upon them, by finding
means of providing themselves with work and a livelihood, and
are thwarted at every step by other professional

" friends of

labor," who, to judge from their talk, vie with their political
friend in efforts to prevent them from "

acquiring some
wealth." The example of the Massachusetts cooperative shoe

factories shows how successful these efforts are likely to be,

but we are not without hope that in Chicago, the most energet-

ically public-spirited, perhaps, of all our large towns, some way
may be found for securing to the poorer citizens a little more

liberty in the "
pursuit of happiness

" than is at present en-

joyed elsewhere.

IIE Sanitary News quotes from the London Morning Post
an article upon the condition of the water-supply in the

east end of that city, which shows a curious state of af-

fairs. It seems that the London water companies publish

monthly reports of the condition of the water supplied by them,
and from these reports it appeared that the east-end water was

"entirely free from living organisms," so that the Morning
Post sarcastically observes that the "

organisms
"

in the water
must have been too large to get into the microscopes, and
therefore escaped the vigilance of the examiners, but that it

was certain that "
organisms

"
eighteen inches long, in the shape

of eels, had been found by some of the Company's customers
in their pipes, and several of them had been made very ill by
drinking water in which similar animals had died and decayed.
The Company's officers, on learning this fact, hastened to ex-

plain it by saying that about three years ago, some of their

filter-beds burst, and the unfiltered water which got into the

mains carried with it some small eels and other fish. These,

particularly the eels, came to enjoy their new home in the

pipes, and not only grew but multiplied, so that there are now

many of them there, ready to be drawn into the small pipes by
the opening of a faucet, there to stick, and die, and decom-

pose. How eels, or any other fish, can live and grow to be

eighteen inches long, in iron pipes, containing only water from
which every trace of "

organisms
"
has been filtered out, no one

seems inclined to explain, but they are certainly there, and, in

spite of the efforts of the Company to flush them out, they seem
to be increasing rapidly in numbers. What will be the end of

the nuisance, we cannot pretend to say, but it is likely to be a

serious one while it lasts.
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EARLY SETTLER MEMORIALS. 1 IV.

INDIAN MONUMENTS.

1TFHE most sensible public

"JJ*
monument in the United

States, of which we have

any knowledge, was erected

in Stockbridge, Mass., in

187 7, in the old Indian bury-

ing-ground in that village.
It is in memory of the Stock-

bridge Indians, and consists

of an unhewn shaft of stone,

:' found in the vicinity, and a

base made of rude boulders.

n the summer and autumn
months a beautiful vine cov-

ers the entire structure.

THE UNCAS MONUMENT,
NORWICH, CONN.

The citizens of Norwich
had long been desirous of

*
erecting some memorial to

their " old friend," the Mo-

hegan sachem. During the

_ summer of 1833, Andrew
Jackson, President of the

United States, with a part of his Cabinet, made a tour through a por-
tion of the Eastern States. The citizens of Norwich wished to have

him include that place among those he proposed to visit, and as an

excuse for inviting him to do so they suddenly decided to lay the cor-

ner-stone of a monument to Uncas, to whom they were indebted for

the very existence of the town. The invitation was accordingly given
and accepted, and the corner-stone was laid in the presence of a large

assembly of people, including a few Indians.

Though the corner-stone was thus auspiciously laid, no funds had

been obtained or plans matured for the erection of the monument.

But the ladies of Norwich with a spirit characteristic of the sex,

took the matter in hand, by holding a fair in 1840 on the occasion of

a mass-meeting in honor of Harrison and Tyler, and with the funds

thus obtained erected a, simple granite obelisk, with no inscription but

the name UNCAS cut in raised letters on the base. It was

coarsely executed in Quincy granite at the State Prison in Charles-

town, Mass., under the direction and supervision of G. L. Perkins,

Esq., and dedicated July 4, 1842, in the presence of a large con-

course of people, with an address by Win. L. Stone, Esq. It stands

in Sachem's Burial Ground, which is the only aboriginal relic of any
note in the town of Norwich, and the place of burial exclusively set

apart, by the early settlers and the Mohegan chief, for the Uncas

family.
Uncas died in 1643. Of his character there is a difference of

opinion. Many declare that he left no very favorable record. Gen-

eral Gookin describes him as follows :

"
Unkus, an old and wicked

man, a drunkard, and otherwise very vitious
;
who hath always been

an opposer and underminer of praying to God." Others afiirm that

from the day when the Pilgrim Fathers planted their feet on the soil

of Connecticut, this noble chieftain became their friend, and such he

remained until the day of his death, involving a period of over half a

century. And because of his fidelity very little English blood was

shed bv Indians upon the soil of Connecticut, while the border towns

of Massachusetts were ravaged by scores.

Nothino- could be more incongruous than an Egyptian obelisk set

up in memory of an American savage. Nothing concerning memo-
rials to the dead is more curious than the elastic capacity of the obe-

lisk as used in the United States. It is accepted as appropriate for

the wise, the savage, the

aged and the young,
the brave, the cowardly,
the Christian and the

hypocrite. It is select-

ed as a symbol of mod-

esty, simplicity, solidity,

sublimity and pride. It

seems to be adapted to the purposes of commemorating important his

torical events, like the Battle of Bunker Hill, as well as a tribute of sehol-

1 Continued from page 218, No. 567.

ars to the memory of the founder of a great university, like the obelisk

over the grave of John Harvard. Thomas Jefferson desired it as

his monument, in the hope that it would not be carried away by relic-

hunters. The United States Government built an enlarged obelisk

in memory of Washington, because it was supposed to best agree
with his character, and was the form that could be built to the great-
est height for the smallest sum of money.
However slight it may be, there is a certain appropriateness in the

Canonicus boulder, and it does not produce, as the Uncas monument,
the unpleasant impression of pretence and incongruity in the mind
of the observer. When this obelisk was being constructed, there

was a great deal of anxiety concerning the right way to spell the

name of the Mohegan chieftain, but history fails to shed any light as

to whether any one was interested in selecting a form for his monu-
ment that would in the slightest degree allude to any phase of his life

or character; N08NDIOIO

The Uncas monument is in keeping with its origin, showing neither

care for, interest in, nor appreciation of him as a representative
Indian, or his vital relations to the settlers of Norwich and the Col-

ony of Connecticut. An obelisk, no matter how well made, has never
had any human interest as a memorial of the dead. It has, however
a universal interest peculiar to its origin and purpose. Its form'

according to modern

interpretation, is the

easiest and cheapest
for grave-yard pur-

poses, a convenient
excuse for want of

thought, and an ac-

cepted apology for

ignorance. A large
obelisk is an excellent

and popular means of

gratify ing vanity. To
be able to say that "it

is the largest piece of

granite ever quarried
in the State

" more
than makes up for

the absence of all

the fine qualities of

the human heart as

expressed in other

times in tributes to

the dead. The Egyp-
tians, though making
their obelisks works
of art, cut upon their

sides some allusion to

the human being,
whose deeds were
worth referring to, if

by nothing more than
a symbol. The one to

poor Uncas has no
more significance
than it would have if

it was set up for bean-
vines to grow around.

THE MIANTONOMOH MONUMENT.

As late as 1770, there stood on Sachem's Plain, in the eastern part

of the town of Norwich, a heap of rude stones between two solitary

oak trees. It was an Indian memorial that had been gradually

gathered since the death of Miantonomoh, the sachem of the Narra-

gansetts. Being near an Indian route often travelled, it was visited

by scouting parties of different tribes, and additions made to it alike

by exultant foes and bewailing friends. All true-hearted Narragan-
setts who passed that way renewed their lamentations and cast a few

more stones upon the heap, consecrating them with doleful cries and

frantic gestures. Sachem's Plain was first made memorable by a

battle between the Mohegans, under Uncas, and the Narragansetts,
under Miantonomoh. The latter was taken prisoner and his war-

riors beaten and routed. Historians are not fully agreed whether

the many-stoned pile marked the spot of the capture, execution, or

grave of the Narragansett chieftain. The owner of the land, having
no respect for thisrare example of an aboriginal memorial, basely

used the stones for the menial purposes of a barn foundation, the

trees vanished in sympathetic protest against this shameful desecra-

tion, and nothing was left to mark the spot except a barren break in

the ground upon which the grass refused to grow. On July 4, 1641,

a few citizens of Norwich, led by Wm. C. Gilman, Esq., erected two

blocks of granite upon the spot, reaching to the height of eight feet,

and cut upon the top stone the simple inscription

MIANTONOMOH,
1643.

Of the character of this chief there is also a difference of opinion,

evidently tempered by localities. In Connecticut he was regarded as

an implacable and treacherous foe of the Indians and white settlers

of the colony around Norwich; as possessing not one redeeming

quality, and that the only act of his life deserving especial commen-

dation was his reported order to those of his warriors who went
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against the Pequots, to spare the women and children. He was slain

after he had been taken prisoner on Sachem's Plain, by the brother

of^,'Uncas, or

one of his war-

riors, under
the authority
of the Colony
o f Connecti-

cut, as a nec-

essary and just

p u n i s hment
for repeated = . i; ,

attempts to ~*rs-~- -"---.' u?fri' "'

a s s a s s i nate ^ '

Uncas. The
Rhode Island

author ities,

who held him
in high esteem,

regarded the
death of Mian-
tonomoh as no
less than mur-
der.

The rude
style of the monument and its isolated position are quite in keeping
with the savage nature it commemorates.

CAPTAIN JOHN MASON'S MONUMENT.

The record of Mason's death, in Rev. Simon Bradstreet's journal,
is as follows: "Jan: 30, 1671 (O. S) Major Jno. Mason who had
several! times been Deputy Govern' of Connecticut Colony dyed. He
was aged about 70. He lived in the 2 or 3 last years of his life in

extream misery with ye stone or strangury or some such disease. He
dyed with much comfort and assur e

it should be well with him."
"
Captain John Mason," writes Miss Caulkins, one of the histo-

rians of Norwich,
" was one of the boldest champions of New Eng-

land, the conqueror of the Pequots, and the preserver of the infant

colony of Connecticut. He bore a large share in the hardships and

dangers of the first settlement of the State, fought desperately in

her first Indian wars, and assisted in her earliest councils.
" He sustained also for eighteen years the office of magistrate, and

for ten years that of Deputy Governor of the Colony. On the settle-

ment of Norwich he was one of the first movers, and may justly be
considered the chief founder of the town. The last twelve years of

his life were passed in the infant plantation, and here he died.

According to tradition he was buried upon an undulating hill, near
the Yantic River, in a spot reserved by the first settlers for a com-
mon place of sepulture. It is long since the grave of a single indi-

vidual could be discriminated. The whole area, however, covered
with graves was but eight or ten rods square, and within that space
was the sepulchre of the hero. With so many claims to the grati-
tude and admiration of his countrymen, it is surprising that Captain
Mason should have lain so long in an unnoticed grave. For 187

years he has reposed in the very center of his exploits, without a

stone, or even a hillock of turf to mark the hallowed spot."
In 1859, on the two hundredth anniversary of the settlement of

Norwich, a committee of representative citizens was appointed to

collect funds necessary to repair this old burying-ground. The town

app ropriated three hundred dollars for a monument to Mason, and
also "appointed a committee to determine the site for the same, and
fix upon the inscription which should be placed thereon, and do all

things proper and necessary in the erection of said monument."
Twelve hundred dollars were pledged for the first object, largely by
persons living in the Southern States. The corner-stone of Mason's
monument was laid in the same year, not in the old burying-ground
where his ashes repose, but in a new cemetery laid out by the town.
The war of the Rebellion soon after breaking out, intercourse be-

tween the North and South was suspended, the twelve hundred dol-

lars were not paid, and the old burying-ground and the Mason monu-
ment were neglected. In 1871 a new committee was appointed to

contract for and superintend the erection of such a monument as

they should deem proper. They
accordingly erected one at a cost

of six hundred and fifty dollars, on
land adjacent to that where the cor-

ner-stone had been laid in 1859.

It bears the following inscription,
as well as the names of thirty-six
of the early settlers of Norwich :

"
Major John Mason, born in Eng-

land, died in Norwich, January 30,

1672, aged 73."

, One hundred and fifty dollars of

the monument-fund remained in the

hands of the committee after the
'

monument was erected, and they
; thought best to reserve it for the

purpose of keeping the monument
in repair, and erecting in 1959 a

larger and more imposing one on the green in Norwich town.
With this object in view, a company of fifteen of the principal cit-

izens was incorporated by an act of the General Assembly of the

State, in May, 1871. The site has been purchased, and the funds

deposited in a savings bank, where, if carefully preserved, and the

interest compounded semi-annually, it will amount to a very large
sum in 1959.

If after two hundred years there existed only enough public spirit

and gratitude in Norwich to cut the names of Mason and his fellow-

!
settlers on a piece of granite, it may be safely concluded that at the

end of another century they will be entirely forgotten. So far as the

monumental story of Mason and his savage contemporaries goes, they
are all on a level in the respect of those who have come after them.

The savage friend, the implacable foe, and the sturdy preserver of

the colony are one and the same. The Mason monument is the

dreariest specimen of monumental mimicry we know of.

THE NORWICH SOLDIERS* MONUMENT.

This is one of those terrible objects in granite that began to come
into vogue soon after the close of the Rebellion, and which have con-

tinued to increase until the present time. It consists of a piece of

granite twelve feet high, cut in resemblance of a Union soldier,

standing upon a pile of granite fifteen feet high. The cost of this

pile was $18,000. Its history is in harmony with its character. Fail-

ing to collect money enough by voluntary subscriptions to build a
memorial to the soldiers who risked and gave life and limb for their

country, the town was obliged to lay a tax of fifteen cents on $100
of the assessment list. The committee who had charge of the affair

was Hon. Win. A. Buckingham, Hon. John T. Waite, and Hon. J. A.

Hovey. So little is the monument regarded, that neither its designer
or maker are mentioned in the "

History of Norwich."
If it is possible, it is more heartless than the Mason monument,

because it is more pretentious, and because the purpose for which it

was erected comes closer to human sympathy and grateful remem-
brance.

BATTLE OF GROTON HEIGHTS.

The battle of Groton Heights was not only the largest and most

important military engagement that ever took place within the

borders of Connecticut, but it was one of the most tragic and heart-

rending events that ever occurred on this continent. Benedict

Arnold, in command of three thousand British troops, sailed into

New London Harbor on the morning of the 5th of September, 1781.

While more than two-thirds of this force were, under his personal
direction, burning, sacking, and outraging the inhabitants of the

towns of New London and Groton, in the early part of the next day,
the remainder were sent to attack Fort Griswold, which was situated

in the latter town across the river from New London. The fort was
mounted with thirty-three cannon of various sizes, and defended by
one hundred and sixty white and two colored men, under the

command of Colonel William Ledyard. This little garrison was

composed of militia-men, continental soldiers, and citizens in all ranks
and ages, with little training as artillerists, and hastily gathered

together at a moment's notice. Before the assault began Ledyard
was called upon to surrender, but he refused. After repeated assaults

and a most persistent defence he was obliged to surrender to supe-
rior numbers. As Colonel Ledyard advanced to meet Major Brom-

field, the commander of the British troops, the latter called out,
" Who commands this fort 1" "I did, but you do now," said Col-

onel Ledyard, extending his sword. In a moment Ledyard lay dead,
thrust through and through by his own sword in the hands of the

treacherous Briton.

The death of Colonel Ledyard was immediately followed by an
indiscriminate massacre of the garrison, both wounded and living,
until fifty-five were killed and entirely stripped of their clothing

many of them receiving several, and some thirteen bayonet stabs.

Thirty-six of the dead were under forty years of age. One boy
died there at fifteen, and another at seventeen years of age ;

one
man at sixty, another at sixty-five, and another at seventy-five. Sixty
of the dead and wounded were members of the Congregational
churches of Groton and New London. Of the entire garrison all

but eighteen were unmarried. Eleven bore the name of Avery, six

of Perkins. Eye-witnesses state that the fort ran with streams of

blood. Of those who survived this barbarity, thirty-five, more or

less dangerously wounded, were parolled, and as many more, mostly
wounded, were taken prisoners to New York. Most of them fought
in sight, and all within hearing of their own friends.

" Not till the British fleet disappeared in the darkness on that

fatal day did the wives and children, or fathers or mothers go to

the fort to find their loved ones dead among heaps of slain, literally
butchered by the barbarism of a civilized people worse than that of

savages, and led by a traitor who in other years had known every
foot of ground so bravely consecrated to a noble memory." Bene-
dict Arnold was born in Norwich.
The dead were so thickly covered with blood and dirt and disfig-

ured with wounds that their friends could not distinguish them. It

is told of one woman that she washed the faces of thirty of the killed

before she found her own husband.

The British lost one hundred and ninety-three officers and men

thirty-three more than were in the garrison including the first

and second officers in command. They made forty-four American
widows.
The heroic, pathetic and appalling scenes which that 6th of Sep-

tember witnessed on Groton Heights would fill a book. Ledyard
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himself was only forty-three years old. He left his wife on a sick-

bed with a new-born child, to go to the fort, and, as he stood on its

walls, whose construction he had directed, he saw the assaulting col-

umn trample over the newly-made grave of his daughter as it passed

through the burying-ground.
" What a story is this of Walter Bud-

dinoton and his wife and child, who, in their home above the fort,

ate "their breakfast in silence and haste and, after the breakfast, he

took down his musket from the deer-horn hooks above the mantel,

and started for the fort. And all that dreadful day his wife and

daughter sat upon the rocks and watched the battle and the confla-

cration, and never knew for a certainty whether husband and father

was dead or alive until months afterwards the sickly and starved

survivor of a prison-ship staggered across the familiar threshold and

was at home again."
And such a piece of cruelty as this :

" The British loaded the

wounded members of the garrison into a cart and let it run down the

hill without guidance until it struck against a tree, killing some of its

occupants and horribly torturing the others." And this :
" there was a

well of water in the fort and, though its wounded defenders were

dyinw of thirst, their conquerors refused to permit them to have a

drop?" The destruction of property amounted to more than $300,000.

One hundred and sixty-five buildings and a number of vessels were

burned.
The horrors of the massacre were made still more terrible by two

fateful incidents which took place, one before and the other during

the fight. Arnold says, in his report to Sir Henry Clinton, that "on

gaining a height of ground in the rear of New London, from which

I had a good^prospect of Fort Griswold, I found it much more for-

midable than I expected and, observing that it had received rein-

forcements from Fort Trumbull, I countermanded my first order to

attack the Fort, but the officer arrived a few minutes too late. The

attack had commenced." After the two chief officers of the assault-

ing party had been killed, the troops under them became discouraged

and were about retiring, but a luckless shot cut the halyards of the

fla<r of the fort, and it fell to the ground. The enemy, supposing

that the flag had been struck by its defenders, rallied again, and

rushing with redoubled impetuosity, entered the fort. Until this

time only seven of the garrison were killed and eighteen wounded.
" Could the battle have been prevented in accordance with Arnold's

orders, or stopped before that flag fell, Groton Heights, instead of a

high altar on the earth, bathed with sacrificial blood, would have

become a field of victory, a plain of triumph."
The results of Arnold's expedition were so unimportant to the Brit-

ish cause, and his loss of men so heavy that Sir Henry Clinton made

no attempt to disguise his feelings of disappointment. Arnold not

only makes no reference in his report of the treacherous conduct of

the conquerors of the fort, but says that Colonel Ledyard and his

men were found dead, and that Major Bromfield, who was in com-

mand of the British troops who entered the fort and who murdered

Ledyard, behaved with great honor. British historians accepted this

report, but Botta very justly pronounced it a piratical expedition, of

no value to the British, and signalized by the most horrible devas-

tations. It was the end of Arnold, as the British never afterwards

entrusted him with a command.

THE OLD GRAVESTONES.

The martyrs of Fort Griswold left to their widows and orphans

poverty, debts, and suffering. Yet, the gravestones these bereaved

and desolate families erected, form, even at this day, not only the

best collection of revolutionary memorials to be found in the entire

country, but they are the best examples of the different styles they

represent. They have an added interest and superior significance

very rare even in these more favored days, in that they are the very

best expressions of cemetery memorials that could be obtained at the

time of their erection. No gravestones since erected in the United

sacre committed by Benedict Arnold's troops at Fort Griswold, Sep-
tember the 6th, 1781, in the 40 year of his age.

" Reader consider how I fell For liberty I blead Oh then repent ye
sons of hell For the innocent blood you shead."

"Will not a day of reckoning come does not my blood for ven-

geance cry how will those wretches bear their doom who hast
me slain most murderously."

"
By God's decree my bounds ware fixt, the time the place, the

means though vile, & whilst I blead, the views of bliss, Faith tri-

mphed over Monster Death."

" Ye patriot friends that weep my fate As if untimely slain Faith
linds my soul to Jesus' breast And turn my loss to gain."

" This gallant soul when God Doth call doth give his life in free-

.om's cause
;
a sudden dart doth wing away that pricous life that

Iwells in clay."

Save the old burial-ground at Plymouth, there are no localities in

he United States so touching as the graveyards of Groton, and those

the immediate vicinity, where repose the sacred dust of these

lafenders of their country. T. H. BARTLETT.
[To be continued.!

States have anything like such excellent proportion, imposing style
such complete fulness of design. We regret that we can give bu
three examples of the fifty-two erected.

" On visiting these solitary places of interment and reading frorr

the stones the rudely-cut epitaphs which sometimes breathe a spiri

of resignation and Christian hope, but far oftener that of defiant am
fiery indignation, the visitor realizes more than ever before the ex

tent of the desolation and woe spread throughout this region by the

invasion of the traitor."

INSCRIPTIONS AND EPITAPHS ON THE OLD GRAVESTONES.

CONVENTION OF THE WESTERN ASSOCIATION OF
ARCHITECTS.1

SECOND DAY.

HE convention was
called to order one hour

late, and the reading of

the minutes of the previous
day's session was dispensed
with. Mr. D. Adler pre-
sided, and Mr. John W.
Root acted as secretary.
The Executive Committee

reported the following mem-
bers for election: Fred.

....._ _ -.1 n Kees, Minneapolis ;
F. J.

COUPLED CAPITALS C]OpTERVA!50ri
..

Grodavent, Leavenworth,
Kans. ; Merritt J. Reid,

Evansville, Ind.; J. Mulvey, Aurora, 111.; Wm. Zimmerman, Chi-

cago, and they were elected.

As several members were yesterday admitted under a misappre-
hension of the rules requiring all members to be exclusively engaged
in the practice of architecture, it was voted that their election be re-

considered, rescinded, and the persons so elected be notified that

they were ineligible.
Mr. C. A. Curtin, of Louisville, moved that the same action be

taken concerning the members elected at previous conventions. It

prevailed.
Mr. W. W. Boyington, chairman of the committee on raising the

standard of requirements for admission, reported that Article 4 of

the Constitution covered all the points necessary.
Mr. Sydney Smith, of Omaha, moved that all applicants be voted

on by ballot by members in open convention, and that five votes

against an application be enough to defeat it. This was discussed by
Messrs. J. W. Yost, of Columbus, O. ;

F. G. Corser, of St. Paul;

Sidney Smith, of Omaha; P. P. Furber, St. Louis; C. A. Curtin, of

Louisville ;
and E. F. Fassett, of Kansas City. After two members

had offered amendments, and had them defeated, Mr. Smith's

motion was carried.

Mr. J. F. Alexander, of Lafayette, Ind., moved that the Secretary
be authorized to furnish each member with a properly-engraved cer-

tificate of membership, under the seal of the Association.

Mr. L. S. Buffington moved that the Board of Directors issue to

each member a certificate of good standing in the profession, and

that the bearer is now and has been in actual practice three years.

Some objection was made to this, and Mr. Buffington's suggestion
was defeated. After a lively discussion the subject was postponed
until next year.

Telegrams were read by the secretary, from Mr. A. J. Bloor, on

behalf of the Board of Trustees of the American Institute of Archi-

tects, stating that Mr. W. L. B. Jenney, of Chicago, was directed to

represent the Institute at this meeting, and sending greetings to the

sister association of the West.
A paper was then read by Dr. Oscar C. DeWoIf, Health Commis-

sioner of Chicago, on " The Relation of State Medicine to the Pro-

fession of Architecture." State medicine was " like wit, much talked

of, not to be defined." What if a man employ the lineal descendant

of Vltruvius Pollio to design a mansion, if the sanitary conditions

be disregarded by the State ? Without State medicine the architect

may build a house in vain. He may successfully cope with the

vicissitudes of climate; he may provide for seismic phenomena, etc.,

only to find his best efforts set at naught by conditions which legal-

ized authority alone can satisfactorily adjust or remedy. It may be

true that some architects are open to the charge of being behind in

sanitary matters, but not those who belong to the Western Association

" In memory of Mr. Rufus Hurlbert, who fell in the bloody mas- i continued from page 254, No. 570.
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of Architects. Some architects experience trouble by not recognizing
its root, the essential difficulty being cost.

Dr. DeWolf then took up vital statistics, showing that vitiated air

greatly increased the sickness and deaths from lung diseases. A
charter of health should show a house to be non-dust-collectable,

easily purified of impurities, free from damp, filled with daylight,

supplied with pure air, kept at an even temperature, and supplied
with pure water. He told of the attempts which would be made to

secure the passage of a law regulating sanitary building in Illinois,

to supplement present legislation. He compared the health of Pull-

man, with its sanitary regulations and conditions, with Hyde Park of

which it is legally and territorially a part, showing the death-rate in

Hyde Park to be 15 per 1,000, while in Pullman it averages but 6.9 to

7.6 per 1,000. In closing he said :
"

If, as Sallust says, 'every man
is the architect of his own fortunes,' you, gentlemen, are more than

the architects of your own. To your professional intelligence, sin-

cerity and skill, every man must trust for that without which fortune

is but a Dead Sea fruit a healthy life."

A paper was then read by S. G. Artingstall, C. E., city engineer of

Chicago, on "
Proportion of Joints and Connections in Framed

Structures," in which he stated that joints were generally the weak-

est parts of iron constructions. They should be proportioned to resist

every direct and indirect stress laid upon them legitimately. When
the bearing surface on the plate is too small, riveted joints and con-

nections are subject to injury by tearing the rivets through the

plates, and by shearing the rivet when there is too low a rivet sec-

tion. Rivets are better when put in hot. Rivets should be arranged

symmetrically with reference to the axis of each bar. The paper
a'lso took up "pin connections," and was of such a character that a

useful abstract could not be made of it. In closing, he said :
" Make

all parts of a joint or connection as suitable as possible ;
avoid all

complicated or twisted pieces, particularly the bending or forging of

shape iron."

Mr. W. W. Boyington, of Chicago, then read a paper treating of

his personal experiences in building foundations on Chicago soil; it was

illustrated by large drawings.
After Mr. Boyington finished, the committee to report upon the

advisability of changing the sub-division of the standard foot of

measure from duo-decimal to decimal subdivisions, reported, recom-

mending the appointment of a committee of conference with other

interested societies. Discussion on the report was postponed until

some later time in the proceedings.

THE LUNCH.

Upon invitation of the Illinois Association of Architects, the mem-
bers adjourned to Kingsley's restaurant, and partook of a very agree-

able informal lunch.

SECOND SESSION.

The Association was again called to order in the assembly rooms

at 4 : 10, and proceeded to the reading of papers, and the president

called on Prof. N. Clifford Ricker, of the architectural department
of the Illinois State University at Champaign. His subject was
" Architectural Grammar," and in it he studied architectural types
and forms, and their variations in different buildings when con-

structed under different costs. Each style has its genius, and genius
is not exhausted. Grammar in language is a dry study, and teaches

the proper arrangement of words into sentences
;
but it is not the

only use of grammar. It should supply us with a complete body,

bones, flesh and soul, of literature. Architectural grammar should

be something similar. It should not only teach us how to erect the

simple structure, but should show us the complete method of decora-

tion and ornamentation. This can be done in two ways, by varying
the treatment of different portions of the building, and by using the

various arts of building, such as sculpture, furnishing, etc. If the

different styles employed by different peoples be examined carefully,

and a standard decided, it could then be judged how closely any

building neared the perfect type of the style in which it is built. He

paid Ruskin great credit for being the leading writer on architectu-

ral grammar, but he was more particularly wedded to the Italian and

French styles. The lack of reliable text-books on architecture were

deplored, and different methods practised in different schools were

described and their faults pointed out. The efforts which must be

put forth in this country in order to create an American style were

touched upon ;
the natural features of the country and the growth of

art in large cities gave hope for a rapid development of an American
architecture.

The Board of Directors reported as eligible for membership:
Henry Wolters of Louisville, F. Heer, Sr. of Dubuque, E. J. Eckels

of St. Joseph, Mo., and Henry T. Kley of Chicago, were balloted on.

They were all elected.

Mr. Isaac Hodgson, of Minneapolis, then read an epigrammatic
paper on " Hints on a National Style of Architecture," in which he

stated that in creating an American architecture, the architects were

laboring under a great mistake, and a radical change must be effected.

The taste of the votaries of the fickle god must be educated and en-

larged. The Western Association contained the material which
could be used to develop this taste. He did not undervalue the

ancient styles of architecture, but the times were ripe for something
other than the old types which had been put in books for years as

typical styles. No temples to mythical gods were needed now, but

tuo temples of the present day were the homes of the people, where

a real God can be worshipped. All honor should be paid to the
fathers of our art, but justice should be done to ourselves. The
ideal style should be left in the past, where it undoubtedly belongs.
It is the peaceful arts which make a people great. Our age is a glo-
rious reality. We should strain every nerve to obtain the best result

with the most simple action. Of all men and professions, ours should
take the front. The legitimate profession will be held responsible for

every architectural abortion, no matter by whom erected, and the arch-

itects must see that this is not the case. He stated that it was abso-

lutely our duty at once to proclaim a higher standard and to proceed
to establish a modern school, based on rational principles exclusively.
The title should be the " American School of Architecture." Only
members of the Western Association and the American Institute of

Architects in good standing should be admitted. Members should be

obliged to pledge themselves as follows :

1. That they will faithfully and honestly, to the best of their ability,
endeavor to improve the civil architecture of America, and that they
will render all the aid in their power in the introduction, development
and perfection of the national style of architecture known as American.

2. That in doing so, they will, in the construction of buildings of

every class, be wholly governed by the laws of mechanics or scientific

rules on the subject.
3. That they will confine themselves, as far as practicable, to such

simplicity and breadth of design as will produce the longest unbroken
perspective lines, and greatest dignity and repose in all their works.

4. That they will carefully study and practise economy using only
such quantity and strength of materials, of whatever kind, as shall be
warranted and justified by the accepted authorities on the subject.

5. That they will strictly observe the law of practical fitness ex-

cluding all barbaric crudeness, massiveness and severity, and give a
truthful and spirited expression of purpose to all their creations.

6. That in the matter or fenestrations of every structure they will

introduce any and every form of arcli and lintel that will serve con-

venient, practical and aesthetic purposes.
7. Regarding columns, pillars, etc., that they will introduce parallel

shafts and regulate their height by the safe value and measure of the
material employed in their make-up to safely sustain the superimposed
loads. And that, when in order, they will boldly and gracefully mould
their bases and capitals enriching the latter with spirited carvings
representing native fruit, flowers and foliage, or geometrical patterns,
or both.

8. That in all lintels, archivolts, voussiors, etc., the actual known value
of the material used to sustain their own and superimposed loads shall be
their dimensions.

9. That they will not project belt-courses, cornices, copings, pedi-
ments, gables, etc., over the sustaining wall-line, to a greater extent
than that which is necessary for protection and, when enriched, orna-
mental purposes.

10. That in the roof and chimney-shafts, parapets, etc., of all their

structures, they will endeavor to produce the best picturesque effects
in the most unpretentious and monumental way, avoiding unnecessary
breaks and, as far as is practicable, unequal angles in the roof contours.

11. That when dormers are introduced they will endeavor to make
them important, not numerous, features, and gracefully embellish them
to properly relieve the broad roof-surfaces.

12. That they will introduce no exterior decoration except that which
is necessary to properly accentuate and relieve broad, plain surfaces

using geometrical patterns, native plants, foliage, fruits and flowers, and
appropriate selections from the lower animal kingdom for the purpose.

13. That they will, in all interior decoration and finish, endeavor to

produce harmony with the exterior, except where it may be necessary
to vary for special and convenient purposes.

Mr. E. H. Ketcham, of Indianapolis, then read a paper on "In-
sane Hospitals." One in every five hundred and fifty-eight persons
in Indiana is insane. In Cook County. 111., one in every three hun-
dred and ninety is insane. The corridor, the pavilion, and the cot-

tage systems were described with their advantages and disadvantages.
The peculiarities of the American location of administration-rooms
in the centre, with boiler-rooms at the rear was noticed. In the new
asylums of Indiana the home or house feature is carried out to a
greater extent than elsewhere. Three types were used in Indiana.
The Northern Hospital at Logansport was patterned on the pavilion
design. Each building is complete in itself. The Eastern Hospital
at Richmond, is designed on the cottage principle, the home being
as nearly copied as is possible. The Southern Hospital is more on
the old corridor system, save that all wings are separated, instead of

being joined at the center. The method of ventilation was described ;

water-closets are all placed outside the building, connected with it by
corridors, preventing the entrance of foul air. The roof is of the
well-known "

slow-burning
"
construction.

An adjournment was had until 10 o'clock, Friday morning.

THIKD DAY.

At the opening of the session, Mr. N. S. Patton offered a resolu-
tion to the effect that the Association recommend the adoption of
the metric system of weights and measures, and that the President ap-
point a committee of three, whose duty it shall be to correspond with
other organizations interested in this subject, and in connection with
them petition Congress to pass a law making the use of the metric

system compulsory, after a reasonable period. It was carried.
Mr. John W. Root offered amendments to the constitution taking

away the right of other organizations of architects to elect members
to this Association, and making members, who, after three years' ac-
tive and honorable practice in architecture leave the profession, hon-

orary members. The amendments were carried.
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Mr. Henry Lord Gay presented a petition from the " Technical

Associated Press," asking the Association to do away with the system
of "

official organ
"

reports. A motion made by Mr. E. H. Ketcham
to lay the petition on the table indefinitely, was almost unanimously
defeated. Mr. Sidney Smith moved that the petition be received

and freely discussed, which was carried. Mr. S. M. Randolph moved

that the resolution appointing the Inland Architect the official organ
be reconsidered, and it was carried. The question was discussed by
C. E. Illsley, of St. Louis, who moved that the petition be referred

to a committee. This was not seconded, and other remarks were

made by Messrs. D. Adler, F. G. Corser, and C. C. Hellmers, the

latter of whom moved that the committee be instructed to find the

cost of publishing the proceedings in pamphlet form, and Messrs. Jno.

W. Root, E. F. Fassett, Henry Lord Gay, Charles W. Crapsey, and

B. P. Furber were appointed. Mr. lllsley's motion was then put and

defeated.

Mr. Geo. W. Rapp, of Cincinnati, moved that the Association re-

ceive bids from two prominent Western journals for the privilege of

publishing the reports.
Mr. S. A. Bullard, of Springfield, 111., moved as a substitute that

the proceedings be published in pamphlet form, and it prevailed. It

was voted that at future conventions the Board of Directors be au-

thorized to employ a stenographer to take down the proceedings.
On motion of Mr. Hellmers, it was voted that the names of appli-

cants be sent to the Board of Directors, and their names be for-

warded to each member thirty days before each convention.

Mr. Adler retired from the chair, and offered a motion that mem-
bers of local architectural associations in State? where no State as-

sociation is organized, be admitted without dues
;
but it was referred

to the Board of Directors for action.

Mr. C. E. Illsley presented a paper on "
Sewer-Gas," and, on his

own motion, it was not read, but ordered printed in the Proceedings.
The President read the reports of the two nominating committees.

One committee reported : For place of next annual meeting, Chicago ;

for President, Sidney Smith, of Omaha; for Secretary, John W.

Root, of Chicago; for Treasurer, Geo. VV. Rapp, of Cincinnati; for

Board of Directors, D. H. Burnham, Chairman, Chicago ;
Win. Hol-

abird, Chicago; C. L. Stiles, Chicago; G. M. Goodwin, Minneapo-
lis; C. C. Hellmers, Jr., St. Louis.

The other committee reported : For place of next annual meeting,
Cincinnati ;

for President, John W. Root, of Chicago ;
for Secre-

tary, J. F. Alexander, La Fayette, Ind. ;
for Treasurer, S. A. Treat,

Chicago; for Board of Directors, Geo. W. Rapp, Cincinnati; Chas.

Crapsey, Cincinnati
;
G. M. Goodwin, St. Paul ;

D. Adler, Chicago ;

C. C. Hellmers, Jr., St. Louis.

Mr. Sidney Smith declined the honor of office, and moved that Mr.

John W. Root be elected unanimously. He was so elected, (Cheers.)
The ballot for location resulted as follows : Cincinnati, 56

;
Chi-

cago, 31
;

St. Paul, 4.

The ballot for Secretary resulted as follows : J. F. Alexander, 39
;

L. H. Sullivan, 35 ;
and a few scattering.

Mr. Treat was then elected Treasurer.

The ballot for Board of Directors resulted in the election of the

following gentlemen : George W. Rapp, Cincinnati
;
Charles Crap-

sey, Cincinnati; D. Adler, Chicago; G. M. Goodwin, Minneapolis;
C. A. Curten, Louisville, Ky.

Messrs. W. W. Carlin, of Buffalo, and George W. Thompson, of

Nashville, Tenn., were elected members.
Thanks were extended to the " Technical Associated Press "

for

daily reports furnished, and to the Illinois State Association of Ar-

chitects for entertainment.

The Chairman, Mr. Adler, announced the following standing com-

mittees (as far as appointed) for 1887 :

Committee on Discipline : The Board of Directors of the Western
Association.

Committee on Raising the Standard of Professional Requirements
for Membership: L. H. Sullivan, Chicago; Isaac Hodgson, St. Louis;

Geo. B. Ferry, Milwaukee.

Committee on the Adoption of the Metrical System : N. S. Fatten,

Chicago ;
T. B. Annan, St. Louis ; Geo. B. Ferry, Milwaukee.

Committee on Uniform Contracts and Specifications : The Execu-

tive Boards of the Several State Associations, to report at the next

session of the Western Association.

Committee to take charge of the Bill Governing the Office of Su-

pervising Architect of the United States : D. Adler, Chicago ;
D.

H. Burnham, Chicago; J. F. Alexander, La Fayette, Ind.

Committee on Procuring Architectural Drawings and Photographs
for Exhibition at the next Convention of the Western Association :

The members of the Committee on Formation of State Associations.

Committee on Collection of Statistics on Competitions : C. E. Ills-

ley, St. Louis, Mo.
; Sidney Smith, Omaha, Neb.

;
E. H. Taylor, Des

Moines, lo. ; G. W. Rapp, Cincinnati, O.
;
J, F. Alexander, La Fa-

yette, Ind.

Committee to Represent the Western Association at the next An-
nual Convention of the American Institute : W. L. B. Jenney, Chi-

ca<*o. 111.
;
J. F. Alexander, La Fayette, Ind.

; Sidney Smith, Oma-

ha? Neb. ; J. G. Haskell, Topeka, Kans. ; John W. Root, Chicago.
After inviting the members to another lunch at Kingsley's, on be-

half of the Illinois State Architects' Association, the meeting was

adjourned sine die.

[Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.]

HOUSE ON DUDLEY STREET, ROXBURY, MASS.

[Gelatine Print issued only with the Imperial Edition.]

UNTIL
within a very few years, this was one of the best pre-

served of the old houses of the first class that could be found in

the neighborhood of Boston. It is now generally known as the

Taylor house, and is still owned by the heirs of that family. It is

said to have been built about 1790 by one of the Coolidges, but
which member of the family it was we have been unable to ascer-

tain. More than any house we know, hereabouts, this one has an air

of dignity and open-handed hospitality that one is more apt to asso-

ciate with Virginians than with the followers of the Puritans. The
house still stands isolated in its own grounds, wherein can be traced

the remains of the old-fashioned formal garden, with its snug bor-

der of box, and fantastically trimmed shrubs. At the right can be
seen the barn, which is as typical as the house, and one end of the

long row of carriage-houses and other dependencies, backing against
which are spacious graperies.

THE WESTFIELD APARTMENT-HOUSES, PROVIDENCE, R. I. MR.

HOWARD HOPPIN, ARCHITECT, PROVIDENCE, R. I.

THIS building comprises thirty-nine distinct apartments and two
stores. Every apartment has a private front door from private front

hall to staircase hall. Every apartment has range and boiler, sink,
bath-tub and water-closet ;

hot and cold water in all kitchens and
bath-rooms. Every sitting-room and every dining-room is on a street

front. Every apartment has a separate cellar with window on a

street front for coal, etc. All staircase halls, sitting-rooms, dining-
rooms and bed-rooms are papered. All other walls have soapstone
finish. The whole building, outside, is shingled above string-
course over first-story windows. Clapboarded below. Shingles stained

red. Clapboards and trimmings painted gray-green.

MANTELS IN THE OFFICE OF LAMB & RICH, ARCHITECTS, NEW
YORK, N. Y., AND AT WAITT PLACE, BARNSTABLE, MASS. MEAS-

URED AND DRAWN BY MR. F. E. WALLIS, BOSTON, MASS.

MURRAY UNIVERSALIST CHURCH, ATTLEBORO*, MASS. MESSRS.

GOULD & ANGELL, ARCHITECTS, PROVIDENCE, R. I.

COTTAGE FOR G. C. HAMMILL, ESQ., SARATOGA, N. Y. MR. H.

LANGFORD WARREN, ARCHITECT, BOSTON, MASS.

PALACIO DEL INFANTADO, GUADALAJARA, SPAIN.

MAIN ENTRANCE OF THE SAME.
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SAFE BUILDING. 1 X.

THE ARCH.

E consider
an arch as

a truss with
a s u cce s sion of

straight pieces;
w e can calculate
it graphically the
same as any other

truss, only we will

find that the ab-
sence of central or
inner members
(struts and ties)
will force the line
of pressure, as a
rule, far away from
the central axis.

Thus, if in Fig. 29,we consider A B C D as a loaded half-arch,we know that it is held in place by three
forces, viz. :

1. The load B C L M which acts through its
centre of gravity as indicated by arrow No. 1.

2. A horizontal force No, 2 at the crown C D, which keeps the
arch from spreading to the right.

8. A force at the base B A (indicated by the arrow No. 8), which
keeps the arch from spreading at the base." Now we know the direc-
tion and amount of No. 1, and can easily find Nos. 2 and 3. In an
arch lightly loaded, No. 2 is always assumed to act at two-thirds way
down C D, that is at F (where CE= EF= FD=^C D). In
an arch heavily loaded, No. 2 is always assumed to act one-third waydown C D, that is at E; further the force No. 3 is always assumed
to act through a point two-thirds way down B A, that is at H (whereB G G II= H A= B A). The reason for these assumptions

'Continued from page 220, No. 567.

Fig. 29.
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need not be gone into here. Therefore to find forces Nos. 2 and 3

proceed as follows : If the arch is heavily loaded, draw No. 2 hori-

zontally through E (C E being equal to ^ C D), prolong No 2 till it

intersects No. 1 at O, then draw O H (H A being equal to B A),
which gives the direction of the resistance No. 3. We now have the

three forces acting on the arch concentrated at the point O, and can

easily find the amounts of each by using the parallelogram of forces.

Make O I vertical and (at any scale) equal to whole load (or No. 1),

draw I K horizontally, till it intersects O H at K
;
then scale I K,

and K O (at same scale as O I), which will give the amount of the

forces Nos. 2 and 3. The line of pressure of this arch A B C D, is

Line of pressure therefore not through the central axis, but along E
not central. O H (a curve drawn through E and H with the lines

Nos. 2 and 3 as tangents is the real line of pressure.
Now let in Fig. 30, A B C E F D A represent a half-arch. We

can examine A B C D same as before, and obtain I K= to force

Fig. 30.

/No. 2; K O = to resistance (and direction of
i / same) at U, where UC = JCD;OI being

I KflhC^ )' / e(
l
ual to tlie 'oatl on D A. Now if we consider

the whole arch from A to F, we proceed similar-

ly. L G is the neutral axis of the whole load
from A to F, and is equal to the whole load, at
same scale as O I. That L G passes through D
is accidental.

Make E M = E F and draw L M
; also G II horizontally till it

intersects L M at H, then is G H the horizontal force or No. 2. We
now have two different quantities for force No. 2, viz. : I K and G H,
I K in this case being the larger. It is evident that if the whole half-
arch is one homogeneous mass, that the greatest horizontal thrust of

any one part, will be the horizontal thrust of the whole, we select
therefore the larger force or I K as the amount of the horizontal thrust.
Now make S P= to I K and PQ= to No. 1, or load on AD and PR= to L G or whole load on F A, at any scale, then draw Q S and R S.

Now at O we have the three forces concentrated, which act on the
part of arch A B C D, viz. : Load No. 1 (= P Q), horizontal force
No 2 (= S P) and resistance K O (= Q S). Now let No. 3 repre-
sent the vertical neutral axis of the part of whole load on F 1), then
prolong K until it intersects No. 3 at T; then at T we have the
three forces acting on the part of arch E C D F, viz. : The load No
3 (= Q R), the thrust from A B C D, viz. : O T (= S Q), and the
resistance N T (= R S). To obtain N T draw through T a line par-
allel to R S, of course R S giving not only the direction, but also the
amount of the resistance N T. The line of pressure of this arch
therefore passes along P O, O T, T N. A curve drawn through
points P, U and N (that is, where the former lines intersect the
joints A B, D C, F E) and with lines P O, O T and T N as tan-
gents is the real line of pressure. Of course the more parts we divide
the arch into, the more points and tangents will we have, and the
nearer will our line of pressure approach the real curve.
Now if this line of pressure would always pass through the exact

centre or axis of the arch, the compression on each joint would of
course be uniformly spread over the whole joint, and the amount of
this compression on each square-inch of the joint would be equal to
the amount of (line of) pressure at said joint, divided by the area of
the cross-section of the arch in square inches, but this rarely occurs
and as the position of the line of pressure varies from the central
axis so will the strains on the cross section var v also.

Stress at Intra-
* a"

mmmtmmmmm

Let the line A B in all the following figures repre-
sent the section of any joint of an arch (the thick-

ness of arch being overlooked) C D the amount and actual position
of line of pressure at said joint and the small arrows the stress or

resistance of arch at the joint.
We see then that when C D is in the centre of A B, Fig. 31, the

stress is uniform, that is the joint is, uniformly compressed, the

amount of compression
being equal to the aver-

age as above. As the

line of pressure C D ap-

proaches one side, Fig.

32, the amount of com-

pression on that side in-

creases, while on the fur-

ther side it decreases,
until the line of pressure
C D, reaches one-third

way, Fig. S3 (that is, D
B = ^ A B). Then we
see there is no compres-

tntnnTimtmTrP sion at A> but at B
,

the
I I I I I

I | | | I I compression is equal to

just double the average
as it was in Fig. 31.

Now, as C D passes be-

yond the central third of

A B, Fig. 34, the com-

pression at the nearer
side increases still fur-

ther, while the further

side begins to be sub-

jected to stress in the

opposite direction or ten-

sion, this action increas-

ing of course the further

C D is moved from the

central third. This
means that the edge of

arch section at B would
be subject to very severe

crushing, while the other

edge (at A) would tend

*f until ft

Fig. 32.

A1

Fig. 33.

AUu
b

Fig. 34.

to separate or open. When the line C D passes on to the edge B,
the nearer two-thirds of arch joint will be in compression, and the

further third in tension. As the line passes out of joint, and fur-

ther and further away from B, less and less of the ioint is in com-

pression, while more and more is in tension, until the line of pressure
C D gets so far away from the joint finally, that one-half of the joint
would be in tension, and the other half in compression.

Tension means that the joint is tending to open upwards, and as

arches are manifestly more fit to resist crushing of the joints than

opening, it becomes apparent why it is dangerous to have the line of

pressure far from the central axis. Still, too severe crushing strains

must be avoided also, and hence the desirability of trying to get the

line of pressure into the inner third of arch ring, if possible.
But the fact of the line of pressure coming outside of the inner

third of arch ring, or even entirely outside of the arch, does not nec-

essarily mean that the arch is unstable
;
in these cases, however, we

must calculate the exact strains on the extreme fibres of the joint at

both the inner and outer edges of the arch (intrados and extrados),
and see to it that these strains do not exceed the safe stress for the

material.

The formulae to be used, are :

For the edge fibres nearest to the line of pressure
T/ *

\ R x.p ......=
1T + 6

-^-
And for the edge fibres furthest from the line of pressure

V= x
6 .

X-P
a a.d

Where v= the stress in Ibi;., required to be exerted by the extreme

edge fibres (at intrados and extrados).
Where x= the distance of line of pressure from centre of joint in

inches.

(45)

GLOSSARY OF SYMBOLS. The following letters,
in all cases, will be found to express the same mean-
ing, unless distinctly otherwise stated, viz. :

a area, in square inches.
6 = breadth, in inches.
c = constant for ultimate resistance to compression,

in pounds, per square inch.
d = depth, in inches.
e = constant for modulus of elasticity, in pounds-

inch, that is, pounds per square inch.
' = factor-of-safety.
g = constant for ultimate resistance to shearing, per

square inch, across the grain.
Si = constant for ultimate resistance to shearing per

square inch, lengthwise of the grain.
A = height, in inches.
i = moment of inertia, in inches. [See Table I ]
* = ultimate modulus of rupture, in pounds,

square inch.
< = length, in Inches,
n = moment or bending moment, in pounds-men.

per

n constant in Rankine's formula for compression
of long pillars. [See Table I.]

o = the centre.
p = the amount of the left-hand re-action (or sup-

port) of beams, in pounds.
Q = the amount of the right-hand re-action (or sup-

port) of beams, in pounds.
moment of resistance, in inches. [See Table I.]

s strain, in pounds.
* = constant for ultimate resistance to tension, in

pounds, per square inch.
uniform load, in pounds.~
stress, in pounds.w load at centre, in pounds.

*, y and z signify unknown quantities, either in pounds
or inches.

o =. total deflection, in inches.

p' = square of the radius of gyration, in inches. [See
Table I.I

j = diameter, in inches.

t = radius, in inches.
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TT = 3.14159, or, say, 3.1-7 signifies the ratio of the cir-

cumference and diameter of a circle.

If there are more than one of each kind, the second,
third, etc., are indicated with the Roman numerals,
as, for instance, o, a,, a, am, etc., or 6, b,, &, dm, etc.

In taking moments, or bending moments, strains,

stresses, etc., to signify at what point they are taken,
the letter signifying that point is added, as, for in-

stance :

m = moment or bending moment at centre.

s = strain at centre,
ss = '*

point B,
8x = "

point X,
v = stress at centre.
VD =

"
point D.

vx = "
point X.

w = load at centre.

WA= '*
point A,

point A.

point B.

point X.
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Where a= the area of cross section of arch at the joint, in square
inches.

Where p = the total amount of pressure at the joint in Ibs.

Where d= the depth of arch ring at the joint in inches, measurec
from intrados to extrados.

When the result of the formulae (44) and (45) is a positive quan

tity the stress v should not exceed
(

r. \ that is the safe compressive

stress of the material. When, however, the result of the formula (45}
t

yields a negative quantity, the stress v should not exceed ( , \ tha

is the safe tensile stress of the material, or mortar.

The whole subject of arches will be treated much more fully later

on in the chapter on arches.

Louis DECOPPET BERG.

ITo be continued.!

\3

THE SEPARATE SYSTEM OF SEWERAGE. 1

TWO engineers, not long ago, had
occasion to design and construcl

a system of sewerage for an im-

portant Eastern town. Like con-

scientious men, they studied the case

thoroughly before laying out their

Splan, collecting and comparing all the

information within their reach, and,
as the result of their observations,
devised a system of separate sewerage,
which they carried into successful

execution, and, as a supplement to

their work, they formed the excel-

lent idea of publishing an abridge-
ment of the notes which they had
gathered from a multitude of sources,
for the benefit of other engineers
and of the public. This task they

did well, and their little book is not more remarkable for its fairness
and moderation of statement in regard to points disputed in the pro-
fession than for its practical character, every detail of the most im-

proved separate-sewer construction being described with a clearness
and precision which particularly commend the work to general
readers, and to non-professional persons, such as town and city
authorities, who are obliged to decide upon many of the points con-

sidered, and who wish to be able to do so intelligantly. The book

begins with a succinct presentation of the well-known facts on which
the necessity for sewers is based, fortifying its statements of the dan-

gers of cesspool disposal of wastes by a number of new analyses of

well-water, some of which are very striking. The analyses differ

somewhat from those usually given, the combined ammonium appear-
ing as organic nitrogen, and nitrites being reduced and added to the

nitrates, while the proportion of chlorine, which is now known, in in-

land towns, to furnish the surest evidence of sewerage pollution, is

fiven

in a column next to the nitrate figures. According to the table,

chenectady, New York, appears to boast some of the worst well-

water in the world. One sample, taken on the thirtieth of March,
at the time when the ground is usually most thoroughly saturated
with water, and impurities in wells are, therefore, most diluted,
showed not only free and combined ammonia in extraordinary quan-
tities, but more than three parts in one hundred thousand of nitrates,
and nearly twenty-eight and one-half parts of chlorine. This speci-
men was taken from the water furnished to a typhoid-fever patient,
who claimed that it was " the best water in the city." Another sam-

ple, nearly as rich as the last, was also taken by a physician from
a well out of which had drunk three persons, all of whom had had
severe illnesses, from which two had died

;
and it is remarkable that,

after the physician in question had stopped the use of the well-water

by a fourth patient whom he found very ill in the same house, she

began immediately to improve, and from a condition of high fever,
with pulse at 140, and temperature 105.5, accompanied by nausea and
diarrhoea, she regained in two weeks nearly her usual health. It
seems strange that intelligent persons should need books to warn
them of the danger of drinking water from wells situated near privy
vaults or cesspools, as were, of course, those from which all these

highly-chlorinated samples were taken, yet the situation of the worst
of the wells described was not so objectionable as that of one from
which we were once urged, in vain, to drink some particularly deli-

cious water, and there can be little doubt that the opinion of the
most experienced health officers, that the majority of all the wells in
use furnish water contaminated with ordure, is correct.
To the ordinary reader the connection between the condemnation

of unwholesome wells and the introduction of sewers does not seem
so close as it does to the engineer. It seems easy enough, if a well
is shown to be impure, to dig another on higher ground, or at a safe
distance

;
but sanitarians have long ago found out that, inasmuch as

wells within a moderate distance of each other take their supply from
the same slowly circulating stratum of ground water, any pollution
detected in one is quite sure to be sooner or later shared by the

1 " The Separate System of Sewerage." Its Theory and Construction. By Cady
Staley, President of the School of Applied Science, Cleveland, Ohio, and Geo.
S. Pierson, C. E. New York: D. Van Nostrand,23 Murray Street. 1886.
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others, while, in point of fact, nothing short of a severe surveillance
could prevent people from drinking out of the polluted wells, in spite
of the danger, if it happened to be a little cheaper or less trouble-
some to get their supply from them than from some better source.
Some persons, not acquainted with such matters, may resent this
statement as casting an unmerited imputation on the popular common
sense, but the fact that it was seriously proposed, not Ion" ao to
supply the tenants in the Western Union Telegraph butlding'on
Broadway, in New York, with drinking water from an artesianwell
sunk in the cellar of the building, in a loose, gravelly soil, which in
that region is so honeycombed with old cesspools that we have our-
selves known more than fifty to be exposed in excavating for a cellar
about one hundred and fifty feet square, is evidence "enough that
people of considerable intelligence are not always on their" o-uard

against evils, which, if they thought about them, they would regard
with sufficient apprehension ; and the only safe course is, as Ion<*

experience has proved, to separate, totally and permanently, the
water which comes into a house from that which runs out of it.

Whether this is best done by mixing the house-wastes with the rain-
water which falls on the roofs, pavements, streets and lawns, and
letting the whole flow away together, or by keeping the house-wastes
separate, in small pipes, and providing for its safe removal independ-
ent of that of rain-water, is a question of detail in sewerage, but this
detail is now becoming the most important one connected with the
subject, except, perhaps, that of the final disposition of the waste
material.

It is hardly necessary to say that our authors, like all who approach
the subject of drainage from its sanitary side, favor very strongly
the removal of the house-wastes by themselves, in small glazed pip'es,
so arranged as to secure the rapid transfer of all refuse liquids, before

they have time to putrefy, to a place of safety, leaving storm-waters
to be carried away to the rivers or elsewhere, either by paved or

grassed gutters, or, in the case of densely-populated cities, by a sys-
tem of pipes appropriated to that object, and serving also, perhaps,
to drain the subsoil by some provision for admitting ground-water.
The objection usually urged against the separate system of sewerage
is the increased expense, the argument being that as ordinary sewers,
to carry off the water of even a moderate rainfall, must be made so

large that the addition of house-wastes does not necessitate any
increase in the size of the pipes, the construction of a separate system
of pipe for conveying house-wastes alone is a work of supererogation,
to use the only English word which expresses the necessary" idea ;

and the cost of the system of small pipes, in a growing town, had
better be saved to go towards paying for the larger pipes which will
some time be necessary, and will accommodate all the sewage as well
as the storm-water. There is good sense in this reasoning,so much,
in fact, that thousands of lives are probably sacrificed every year to
vindicate it, and in the discussion of the problem of sewerage, which
is already a very pressing one for scores of small towns a'nd cities,
it should be fairly faced. If our streets were kept like these of a
French town, it would be easy to say that the question was not
between street-drains witli or without provision for carrying sewage
but between the small-pipe sewerage system and that of cesspools a'nd

privies, and we should look with horror on the idea of admitting

sewage to the clear streams of surface-water which we conducted"
after storms, into the natural water-courses

;
but with our streets as

they now are, the washings from the most frequented of them are as
foul as any sewage, and could not be allowed to flow in open chan-
nels without annoyance, and perhaps danger; so that we are brought
back to the premises from which we started, that, as we shall have
dirty water flowing through our street-drains in any case, when we
get them, and as the addition of two per cent in the form of house-
wastes will not require any increase in the size of the drains, it is

wasteful to spend the money which might be saved for street-drains
in laying small pipes to carry house-wastes alone

;
and these consid-

erations appear to many town governments unanswerable.
It is quite time that, in the interest of the public health, the reply

to this reasoning should be generally known. The question for most
of our small cities is not whether present expenditure shall be
avoided to save money for future possible needs, but whether the

system now in use may not at once be advantageously replaced by
another, leaving this to be replaced by a third, ten, twenty, or

fifty years hence, if it shall then be necessary to make the change.
As between the advantage of a system of small-pipe sewers, with
;he safe, quick and cheap removal of refuse liquid, and those of a

system of cesspools and privies, costly to clean, dangerous to those
who own them, as well as to their neighbors, and slowly, but surely
destructive, by the incurable pollution of the ground, of the health-
'ulness and good name of the community in which they are allowed
to exist, there can be no difference of opinion ; and it ought to be

clearly understood that from the moment when the money value of
the lives annually lost in any town by preventable zymotic diseases,
added to the expense of cleaning cesspools and privies, and the
nterest on their cost, reaches the amount of the annual interest on
the cost of a sewerage system for removing the wastes which the

cesspools and privies have been receiving, any delay in providing
such a sewerage system is not an economy, but a direct loss in money
,o the community, which increases at compound interest from year
o year. According to Messrs. Staley and Pierson's tables, the ex-
)ense of a complete set of sewers for house-wastes only, as shown by
,he experience of Memphis, Keene, and other places, varies from
seventy-two cents per lineal foot, which was the cost at Schenectady,
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to one dollar and forty-six cents per foot at Memphis, which, how-

ever, included the expense of subsoil-drains laid in the same trench
;

and the cost of maintenance is about one-fourth of one per cent on

the cost per annum. To apply this roughly to the conditions which

exist in hundreds of towns, we will suppose that the inhabitants of the

more thickly-settled part of a small city are considering the subject
of putting in sewers for themselves, at their own expense. There

are about four miles of streets in the portion which it is proposed
to provide with sewers, or nearly twenty thousand feet, and the

house-lots fronting on them average, including the allowance for the

vacant lots, two hundred feet in width. This will give two hundred

houses, counting both sides of the streets, each with a privy and a

cesspool. Supposing that it is necessary to go two miles beyond the

most remote end of the sewered district to get a proper outfall for

the sewers, we shall have approximately thirty thousand feet of

sewer, which, at a dollar a foot, will cost thirty thousand dollars, and

will need an outlay of one hundred and fifty dollars a year for main-

tenance, which we will call the interest on thirty-seven hundred and

fifty dollars, and add this, as capital, to the cost of the sewers, mak-

ing the whole capitalization thirty-three thousand seven hundred and

fifty dollars. On the other side of the balance sheet we find the cost

of two hundred cesspools and an equal number of privy vaults,

which may be set down at seventy-five dollars for each house, or fif-

teen thousand dollars in all. The annual cost of cleaning each cess-

pool, including a sinking-fund for renewal when it becomes hopelessly

clogged, would not be less, taking the average of our well-to-do cities,

than twelve dollars, and the annual cleaning of a privy costs about
five dollars more. This gives us, for maintenance of cesspool and

privy, seventeen dollars a year for each house, or thirty-four hun-
dred dollars in all, which, capitalized as before at four per cent,

gives eighty-five thousand dollars. Adding this to the original out-

lay for the cesspools and privies, we find the total capitalization of

the filth}' old system, or the actual cost, reduced to one payment, to

be exactly one hundred thousand dollars, leaving a profit to be added
to the sewerage side of the balance sheet of sixty-six thousand two
hundred and fifty dollars. We might well open another account
with indirect expenses incident to the old system, to include income
lost through attacks of diphtheria, pneumonia, sore throat, typhoid
fever, consumptive ailments, colds, agues, diarrhoeas, dysenteries,
rheumatism and general debility, directly occasioned by foul air and
saturation of the soil, together with the cost of medical attendance
and funerals, but this, although a calculable and very large quantity,
need not here he considered, the other figures being sufficient to

show the financial folly, even in a community of immortal beings,

exempt from aches and pains, of delaying for a moment, under the
conditions which obtain in the more closely settled part of most
towns of ten thousand inhabitants, the substitution of small-pipe
sewers for the barbarous, filthy and extravagantly costly devices

which, in practice, deplete our pockets while they fill our homes
with sickness and mourning.

RUSSIAN RULES FOR THE USE OF
STRUCTION.

STEEL IN CON-

HE Rus-
sian Min-
i s t r y of

Roads has
published a se-

ries of provis-
ion a 1 regula-
tions concern-

ing the use of

steel, of which
the following
is a summary :

1. Steel,
whether Bess-
emer or Sie-

"_ mens- Martin,

may be used
in all struct-

ures.

2. In view
of the great

Jv/vCTicyv,
AFTE* ;*TCH BY Hill... ul Lu gri

sensitiveness of steel to mechanical working, it is to be noted that
(a.) Plates and other sections must be tempered, after rolling, bymeans of the sand-bath. Care must be taken that on leaving ther'oUs

the metal is not below a cherry-red heat,.

(b.) Holes must not be punched, but drilled.

(c.) When worked cold, the material must not be sheared, but cut
with a chisel. The edges must be planed. All boring must be done
hot, and provision be made for subsequent slow cooling.

3. The material must possess the following properties :

(a.) It must contain from 0.05 to 0.20 per cent of carbon.
(fc.) Except for rivets, the tensile strength of all kinds' of steel

must be from 25.4 to 29.8 tons per square inch, extension at least 18
per cent, and the contraction of area at least 36 per cent.

For rivets, the tensile strength must be from 22.2 to 25.4 tons per
square inch, extension at least 20 per cent, and contraction of area
at least 50 per cent. The percentage of carbon for rivets must ap-
proach the lower limit (see a). Extension and contraction of area

are to be measured on test pieces of 10 inches in length. The test

pieces must be worked cold.

4. A strip of the metal 10 or 12 inches in length, heated to cherry-
red, and then plunged into water at 85 degrees Fahrenheit, must
not show any cracks when so bent that the inner faces of the bent

piece, at a distance from the angle of one-and-a-half times the thick-
ness of the plate, are three times the thickness of the plate apart.

5. The permissible strain upon the material is as follows :

(a.) For bridges of less than 49-foot span, and also for roadway-
bearers (longitudinal and cross):

Tons per square inch.

For tension and compression,
Shearing of rivets, fastening the longitudinal to the cross-

bearers, and these to the main girders,
Shearing of rivets in the rest of the structure,
Shearing of the web of a plate-girder,

(b.) For main girders of bridges of from 49 to 95
foot span :

Compression (after deducting half area of rivet holes),
For tension (net cross-section, after deducting rivet-holes),
Shearing of rivets,

(c.) For main girders of bridges of more than 95-
foot span :

Tension (net cross-section, after deducting rivet-holes),
Compression (after deducting half area of rivet-holes),
Shearing of rivets,

(rf.) For wind-bracing of bridges of more than 95-
foot span :

Tension (net cross-section),
Compression (after deducting half area of rivet-holes),
Shearing of rivets,

Iron and steel may be used in the same structure, but with the lim-
itation that in each member of a group of similar parts the same ma-
terial is to be used. For instance, the top and bottom booms of a
girder form such a group ;

the diagonals and verticals of a girder,
the cross and longitudinal roadway-bearers, are other such groups.
The use of steel rivets is not compulsory with steel plates. Iron.
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BUFFALO ARCHITECTURAL SKETCH CLUB.

HE Buffalo Architectural Sketch Club was organized last week
at the oflice of W. W. Carlin, 57 Chapin Block, with twenty-
five members. Meetings will be held on the second and fourth

Wednesdays of every month. The following officers were elected :

President, F. R. Fuller
; first vice-president, F. C. Townsend

; sec-
ond vice-president, William Lansing; secretary,,!. S. Rowe; treas-
'""" v w T^-I

j. s. ROWE, Secretary.urer, F. W. Fisher.

STEEL PLATES AND THE OREGON,
PROVIDENCE, R. I., November 22, 1886.

To THE EDITORS OP THE AMERICAN ARCHITECT:
Dear Sirs, In your No. 534, of March 20, 1886, you suggested

that the loss of the "Oregon" might be attributed to her having
been built of mild steel, when some of its characteristic qualitiel
were less well known than at present. You refer again to the
"
Oregon" in No. 569, of last Saturday, in an article on the differ-

ent .steels and iron, and I suppose classing her as of steel.

I thought your theory a most excellent one, until I chanced to see,
in a "

History of the Cunard Steamship Company," issued by that

company, that the "
Oregon

" was described as an " iron screw steam-

ship," the only steel ships of that company being the four at present
running to New York. Very truly, B.

[THE
"
Oregon" is described, we believe, in "Lloyd's Register," as well

as m the '

History of the Cunard Steamship Company," as being of iron,but at the time of the accident to it the plates were many times spoken of
as being of steel, and we have never seen any authoritative denial of this.

EDS. AMERICAN AKCHITKCT.]

AN UNHAPPY YET HAPPY BLUNDER.
ROYAL INSTITUTE OF BRITISH ARCHITECTS,

9 CONDUIT ST., HANOVER SQUARE,
LONDON, W., November 12, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, In your issue of the 30th ult., vou announce the

death of Mr. George Godwin, F. R. S. Permit me to inform you and
your readers that, happily, we have not to deplore this gentleman's
decease. Your informant has evidently confused the two architects,
George Godwin and the late E. W. Godwin. Mr. George Godwin,
although he has had but indifferent health for many years, is still

active in his work for others
; and so late as Wednesday last was en-

gaged, with his accustomed mental vigor, at a meeting of the Royal
Literary Fund, with which society, among various others, he has
been connected for many years. I have the honor to be, sir,

Yours, etc., HERON B. VERITY.
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MILL-FLOORS IN BOSTON.
BOSTON, MASS., November 23, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT :

Dear Sirs, Does not Mr. Atkinson prove by his own figures that

the average safe load per square foot, sustained by regular mill con-

struction of the three floors he has assumed would be about twenty-
five per cent less than by the system using longitudinal girders ?

Also that the latter system saves about six per cent in weight of

floor, while gaining the twenty-five per cent in strength ? Leaving
out the question of increased combustibility, it would seem that a

total gain of over twenty-five per cent in strength of a floor was a

very substantial reason for employment of system he questions.

Using a factor of safety of 3, as required by City Building Act,
and assuming ordinary load on floors of commercial buildings as 200
Ibs. per square foot, though authorities say it may run as high as 400
Ibs. in some cases, it would seem to be desirable, in view of increased

strength of floor, to use a longitudinal girder, if the increased com-

bustibility is not a too serious objection. I remain,

Yours sincerely, W. WHITNEY LEWIS.

VENTILATING ROOF-SPACES.
CHICAGO, November 22, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, If the space between roof and ceiling is ventilated,

as you recommend in your last issue, what will be the effect in win-

ter if the ventilating openings are not closed ? Such openings are

often made where they are inaccessible, or where they are likely to

be forgotten. If they are left open during cold weather, will not the

upper rooms be chilled more than with a tight roof ? Would it not

be a better plan to close the air-space tightly and keep out. the heat

and cold alike by a thicker or more non-conducting roof ?

Very truly yours, N. S. P.

[OUR correspondent's suggestion is well worth keeping in mind. We have,
however, with the same idea, arranged lor ventilating the roof-apace as de-

scribed, with movable shutters to close the openings in winter, but found
that they were not used, and the air at the top of any warmed room in win-
ter is so much hotter than elsewhere that the vicinity of the moving sheet
of cold air would probably be little felt. No doubt, as Mr. Patton says, the
best way of all is to put on a thick, non-conducting roof, of heavy plank or

masonry, and the air-space under it, if any exists, will then need no venti-
lation beyond that required to keep the timbers from rotting. EDS. AMER-
ICAN ARCHITECT.]

THE BEST AND SAFEST MORTAR.
NEW YOKK, November 29, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, Will you give me by mail the benefit of your advice

as to the best and safest mortar to use in setting a limestone (say
similar to Bedford stone), and also the best pointing mortar to use.

By
" best and safest

"
I mean a mortar that is good and durable,

and that cannot possibly stain the stone. I have been told that Lime
of Teil makes the best pointing mortar for such a stone, and good
ordinary lime mortar for setting. If you agree to this, what would

you recommend as the best proportions for mixing it ?

Very respectfully, ALEX DOYLE.

[WE know very little about the matter, and hope onr readers may be

willing to help us with some information. Lime of Teil seems disposed to

effloresce, as we have seen it, almost as badly as ordinary cement, but this

tendency might perhaps be checked by adding a little oil or soap. Selenitic
cement is of a good color, and might do well. EDS. AMERICAN ARCHI-
TECT.]

INELIGIBLE FOR MEMBERS OF ARCHITECTURAL
ASSOCIATIONS.

TEKBE HAUTE, IND., November 22, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, Please answer the following in your paper: Is it pro-

per that contractors for labor and materials, agents for the sale of

iron-fences, tin-shingles, press-bricks, chimney-pots, hot-air furnaces,
and such, styling themselves architects besides, should become mem-
bers of the Western Association, and fellows of the American Insti-

tute? Respectfully, SUBSCRIBER.

[WE consider the action taken by the Western Association of Architects
early in the second day of its session, as reported elsewhere, a sufficient
answer to this question. EDS. AMERICAN ARCHITECT.]

FOUNDATIONS IN COMPRESSIBLE SOILS.
BRIDGEPORT, CONN., November 22, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, Having a controversy with an engineer, as to the

merits of a system for putting in foundations for a certain building,
I send herewith sketches illustrating the same to you, and beg that

you will consider it, and through the columns of your valuable jour-
nal give your opinion upon it.

The building is designed for a warehouse, and is about fifty by
thirty feet, three stories in height. It is to be erected on made
ground, over what once was the bed of the harbor. There are a few
feet of filling below the level of the cellar bottom, and below that the

old bed of mud is many feet deep. This bed, however, has doubtless

become somewhat solidified, by the heavy traffic of railroad trains

over it for a number of years ; the site being formerly occupied by
railroad tracks. The proprietors will not pile, owing to the expense
of it.

11

The sketches will show the system in question. Heavy chestnut

timbers, sawed tapering, as shown, are first laid down, extending en-

tirely across building, and one foot beyond outer line of cellar wall
;

any head-joints to be at middle of building.
The spaces between timbers are at once filled in with strongest

broken-stone concrete, made with Portland cement, and well rammed.
The walls are then built as shown. In the centre of building is a

line of piers. The iron beams are laid down, extending under end

walls, and the piers built upon them.

The obvious purpose of the scheme is to make the cellar-bottom a

constructional part of the building, and, by making it strong enough
to resist any transverse strain put upon it by a tendency of the walls

or piers to settle, to prevent such settlement, unless all settles

together. The timbers being built through the wall must settle with
the wall (the heavy footing stones extend from timber to timber),
and the timbers cannot settle without carrying with them the con-

crete arches. The iron beams distribute the weight from the piers
over the beams and concrete arches.

The building is close by the edge of the harbor, and the cellar

bottom is from three to four feet below high water
;
so the chestnut

beams would always be wet.

Not far from the proposed site the proprietors have erected a

building upon a plank and tim- V//A
ber foundation, as shown by
" Section B." Two layers of v/y\

two-inch chestnut planks were
laid down, crossing each other

diagonally ; upon these, two

heavy chestnut logs were placed

longitudinally, and the walls

built upon them. What do

you consider the comparative cyv
advantages of these two foun-,
dations? And which the

ter? By kindly answering
these questions you will greatly

oblige, Yours sincerely, .

, (<VCH

SE(TIOA/

Jos. W. NORTHROP, Architect.

[WE could hardly venture an opinion as to the comparative merits of the
two designs for the foundation mentioned, without knowing more about the
resistance of the ground under all parts of the proposed building. It may
well be that the mud on which the building is to rest is so soft, and of so
uniform a consistency as to make it advisable to resort to so costly a con-
struction as that first described, which seems well calculated for use in a very
soft and uniform ground. If, however, there were any doubt of the uni-

form consistency of the subsoil, or if the resistance seemed such as to make
it probable that the weight could be sustained on a comparatively small

area, and without any danger of lateral movement of the foundations, we
should be inclined to make several careful tests of the bottom of the

trenches, by loading a given area until a level, from a neighboring fixed

bench-mark, showed settlement, and then see if, by proportioning the
known weights on the walls and piers to the ascertained resistance of the

soil, the necessary spread of the foundations could not be obtained by
means of such planking as shown in Section "B," without making the

planking so wide that it would bend under the effect of the opposite forces

of the load upon it and the reaction of the soil. This seems to be one of
the many cases where knowledge and care, such as our correspondent
seems to desire to expend upon the problem, are worth many dollars to the
owner of the building, and although the latter may be a little impatient at

first that his architect cannot solve the difficulty by happy inspiration in-

stead of hard work, he will soon come to appreciate the advantage of

having his property dealt with by one who proposes to know what he is

about! before he makes his decisions. EDS. AMERICAN ARCHITECT.]
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CREMATION BY ELECTKICITT. A movement has been set on foot in

Italy toward erecting, in one of the principal towns, an electrical cre-

matorium. In this edifice the corpses will be instantly consumed by

means of an intense heat caused by electricity. Various European cre-

mation societies are reported to have despatched representatives to

Italy to make inquiries as to the feasibility of the scheme, which it is

expected will, if successful, very soon replace the more elaborate mett

ods now generally adopted. Partisans of cremation are sanguine that

the introduction of electricity would instantly remove the objections

held by many European States against the burning of bodies. Dogs

we presume dead dogs have already been subjected to the process by

its inventor with a considerable degree of success. Their bodies forth-

with evaporated into nothingness, and there was perceptible none ot

that disagreeable odor of burning flesh which inhabitants of Wokmg
are said so greatly to resent. Pall Mall Gazette.

BIG UNDERTAKINGS. Nothing seems too big for the present age, for

we are continually being startled with something new and something

immense, which has either been just completed, or is about to be carried

out, or, at any rate, is projected or proposed. Within the last lew

weeks three new schemes have been either commenced or suggested in

Switzerland, Greece, and Canada. The first-named scheme in Switzer-

land is proposed by an Italian engineer named Agudio, of Milan, for

making a way through the Simplon, which he declares he can do by a

tunnel of only 6,050 metres, the traction and haulage being done by

hydraulic power. He says that, by this means, from 3,000 to 4,OCK

tons of goods could be safely transported without any breaking-up or

trans-shipment of trains ;
while the cost of the whole proceeding would

be only 28,000,000 francs.

Number 2 project consists of the bold but practical scheme of drain-

ing the Lake of Copais, near Thebes, in Bceotia, by which an area of a

hundred square miles will be added to the territory of Greece. The

acquiring of so very large a piece of land, which may be put to useful

purposes though undoubtedly one of vast importance, is not the only

object intended to be effected by the proposal the other being the

destruction of one of the greatest fever-producing places in the coun-

try by reason of the pestilential malaria always arising from the waters

of this lake. This alone would be an unspeakable blessing to the coun-

try round, and money should be readily forthcoming for the carrying

out of so beneficial an undertaking. The rivers now flowing into the

lake would be employed for irrigation and other purposes of practical

Number 3 project proposes to connect Prince Edward Island with the

Canadian mainland by means of a submarine railway tunnel, by which

all communication can be kept open witli the inhabitants of the island

during the winter, a circumstance at present almost impossible, from

the terribly rigorous nature of the winter climate of Canada; but Can-

ada is bound legally to do everything that is possible to keep open a

communication with this island at all times and by all means, for the

accommodation and assistance of 125,000 persons who constitute the

present population. The distance of the island is only six miles

and a half, and the bed of the Northumberland Straits, under which

the railway will be carried, presents no very apparent difficulties. The

depth of water is, on the island side, 36 feet ;
and 10 feet 6 inches on

the New Brunswick side ;
and about 80 feet in the middle. The tunnel

will be 18 feet in diameter, and will be made of "chilled white cast-

iron," in sections, these latter being bolted together with inside flanges,

exactly in the same way in which the little tunnel for foot passengers
under the Thames, and known as the " Tower Subway," was constructed

some years ago. The cost of this undertaking is estimated at about

1,000,000 sterling. It has been well considered and highly commended,
and will be brought before the Canadian Parliament very speedily,
when the scheme will, no doubt, be fully sanctioned, as it has many
warm supporters in the Legislative Assembly. Canada will, therefore,
have her " submarine railway

"
long before her illustrious

" mother "

on thi> side of the Atlantic. Chambers' Journal

FROM a somewhat extended intercourse, both personal and by corres-

pondence with a number of leading contractors and builders throughout
the United States concerning the probabilities for 1887, from a railroad,
manufacturing and building stand-point, we are safe in making the general
statement that the coming year will be a much better year for all of the

great interests than the present year has been. At the same time there is a
difference of opinion felt and expressed which is deserving of recognition and
which ought to enter into the conclusions. Most of those who feel entitled
to speak upon these great questions take a sanguine view, and predict great
activity. There are some who, remembering the sudden disasters that
have befallen us in recent years, are inclined to advise prudence and a con-
servative course generally. The greatest danger the industries, in the

general sense, have to face is the possibility of increasing capacity
too rapidly, or building too rapidly, or of permitting too rapid an
absorption of capital. The main point to be kept in view all agree
is the maintenance of a healthy consumptive capacity both at home
and abroad. The most encouraging feature is the multitude of en-

gineering and industrial enterprises at home and abroad. Canals
and tunnels are projected which will employ a great deal of capital
and labor. The Panama Canal will be pushed with all possible despatch.
Tunnels are projected in European countries, and are talked of in the
United States, which, no doubt, will be shortly undertaken. Extensive
terminal facilities are talked of by railroad companies, in addition to their
enormous extensions for which arrangements have already been very
largely made. All of the trunk lines contemplate expending a great deal

of money next year. The Pennsylvania Company, to illustrate, proposes,
besides building several hundred miles of new roads, to elevate its tracks

in Jersey City, and to perfect its intricate system in many directions, which
will involve a very large expenditure. The Baltimore and Ohio has enor-

mous projects on hand which will call for the outlay of a great deal of

money. It would be useless to endeavor to follow out the many projects
of the leading and smaller corporations in the country. What they con-

template doing and will do will result in the opening up of a great deal of

new territory, timber, mining and agricultural, and will create opportuni-
ties for building enterprises upon a large scale. Another very important
movement in progress is the purchasing of large tracts of land in the

South. This has been referred to before. During the past four or five

weeks additional purchases have been made. Manufacturing companies
have been organized, existing companies have extended their capital, and
there seems to be a general outburst of enterprise among investors and

capitalists and manufacturers both North and South to secure desirable

locations. Within the past thirty days between ten and twelve million

dollars' worth of industrial capital have been either invested or schemes
have been perfected for its future investments. In Georgia, and even in

Mississippi, companies are now perfecting plans for industrial enterprises,
and in Tennessee a great deal of foreign and home capital has been in-

vested in iron, timber, and fuel possibilities. A great deal of building will

be done in that State during the next year. Railroad building will, of

course, take the lead. The erection of manufacturing establishments will

follow. Builders in Nashville, Chattanooga, and Birmingham are the au-

thority for the statement that in those three centres alone the building that
will probably be done next year will exceed in quantity the building done
during the past two years. Memphis, Louisville, Atlanta, Augusta and
some other Southern cities, are also promised a great revival in building,
and the anticipations seem to be well justified by the well-authenticated
statements of heavy investments of capital in these centres. There is, also,
a little revival in the Southwest, but less is known of it because of the
wider domain over which the enterprises extend, and the lesser induce-
ments that are offered to industrial and building capital to operate in that

region. Still, a spirit of enterprise has broken loose and a great deal of

land has been purchased. The same is true of the mining regions of New
and Old Mexico. In St. Louis where more is known of the resources of

those localities than elsewhere, an immense amount of capital has been
invested in mines by way of exploration, and investments in material and
labor for the operation of mines. Of late years capitalists at home and
abroad have lost much faith in American mining enterprises, but the con-
fidence which St. Louis investors show in Southwestern mining-schemes is

beginning to attract a good deal of capital into the Southwest, and it is pro-
bable, during the uext twelve months, the investments on the part of East-
ern and foreign capitalists will be greatly increased. These observations,
however, have only an indirect, yet a certain bearing upon the building
interests. The manufacturers of lumber in the Northwest, and of iron and
steel throughout the great interior of the country have had their attention
directed to the corresponding demands of the States west of the Mississippi
for Inmber and all kinds of manufactured products. These markets will
increase their demands upon the States east of the Mississippi because of
the great industrial upheaval that is in progress. Even the jobbers of our
large Eastern cities are looking with increasing confidence to the west of
the

Mississippi States, and regard that field as one of the most valuable for
their attention. There is a quiet outflow to States west of the Mississippi
from States east, because of the extension of the railway system, the

cheaper land, and the gradual spread of the smaller industries. The coun-

try's industries are balancing themselves. If there be any surplus of

capacity in the East it is moving westward. The development of valuable
coal fields throughout the far West is one of the reasons for the spread of
the smaller industries. Throughout the East the same industrial conditions
continue. The importation of iron and steel material and products will

likely assume still larger dimensions. New York brokers are in receipt
of inquiries from large mill proprietors for extensive supplies of Bessemer
pig, Spiegeleisen ore, blooms, slabs, billets, and all heavy material enter-

ing into the manufacture of material for railway construction. There is

not a single discouraging feature in any of the industries connected directly
or indirectly with the iron trade. The lumber manufacturers in the West
and South are pleased with the prices obtained, and the prospects for the
heavier distribution of lumber next year. The manufacturers of wood-
working machinery have been much encouraged by the orders for machin-
ery during the past month and by the reports of agents who have been
scouring the country earnestly for next year's work. The textile manufac-
turers throughout the New England States are watching the course of the
market earnestly, but are careful not to crowd prices much beyond their
autumn limits. The agricultural interests are better able to exercise con-
trol over their stocks this year than last. Thousands of farmers are hold-

ing back their products for better prices. They are under less necessity
this year to part with their food supplies than heretofore. Speculators are

watching the possibilities of European disturbances, and anticipate a
heavier exportation of American products in any event. There is very
little probability of a speculative advance in any direction, and nothing
but a European broil will precipitate such a result. Over-production is not
observable in any direction. The coal-producers are short of stocks all

along the Atlantic coast, and only this week the anthracite producers met
in conclave and decided not to advance prices. The bituminous operators
met in Philadelphia on Wednesday of this week and formed a combination
for the bettering of prices, and in order to avoid the cut-throat competi-
tion which has depressed prices to limits which have for years past driven
the miners to engage in the disastrous strikes that have characterized four
or five of the Atlantic coast coal-fields. Another influence which should
not be lost sight of and to which reference has been made heretofore is the
desire of money-lenders in the East to increase their loans in the West and
South. This is a very important matter. Confidence has always been lack-

ing in the integrity of borrowers, public and private, in the far-off States.
The recent conduct of the new political and commercial element goes far
to dispel this distrust and to strengthen the belief in the minds of manu-
facturers and money-lenders that there is no risk in making heavy invest-
ments, especially in reproductive channels. During the past few weeks
companies hav been formed in New York City and Philadelphia in order
to assist in the distribution of money in the West and South in sound chan-
nels both for lending and for investments. The bulk of the money-seeking
employment remains in the control of its possessors. It is doubtless the
better policy. Speaking generally, the industrial situation continues to

improve. The depression in Great Britain has been exhausted. Reaction-
ary influences are at work, increasing exportations are assured, better

prices are asserting themselves, consumptive demands are expanding, and
the general healthy condition of trade and industry is manifesting itself.
This improvement affects American markets, and is strengthening demand
and stimulating production in all of the greater industries, and the smaller
ones are feeling the reviving influence.
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HE Convention of the American Institute of Architects,

held in New York last week, seems to have been a pleas-

ant, and in some respects an important one. The Secre-

tary, Mr. Mason of Newport, was unfortunately detained at

home by a severe accident to his father, but the business of the

Convention was not materially interrupted. Members were

present from the South and West, as well as the Northern and

Middle States, and Mr. M. E. Bell, the Supervising Architect

of the Treasury Department, set an example which we hope
will hereafter be regularly followed by those who may be ap-

pointed to this important office. Naturally enough, the commit-

tee which drew up last year, in conference with a committee of

the Western Association of Architects, the draft of a bill for

the reorganization of the architectural service of the Govern-

ment, desired to take advantage of Mr. Bell's presence to con-

sult with him on this important subject, more particularly since

it had been assured that the Conference bill could not pass

Congress ; and on motion the committee was formally in-

structed to confer with Mr. Bell, with a view to substituting
for the defective measure another draft, better suited to the

circumstances which Congress must take into consideration.

We shall hope later to present the various addresses and re-

ports in full, so that we need not here attempt to give abstracts

of them, even if the meagre accounts in the daily papers
enabled us to do so ; but it cannot be doubted that they were

even more interesting than usual, as reflecting the remarkable

growth in influence and importance of the profession during
the past year. Of the various discussions, and of the papers
read before the Convention, we have hardly more than the

titles, but it appears that Mr. Charles F. Wingate, one of the

most interesting and suggestive of writers, presented an essay

upon the character of the soil under buildings, in which he

affirmed that nine-tenths of all diseases were traceable to bad

soil, and suggested that architects should take greater pains to

ascertain the quality of the ground on which they built, and

the methods of improving it. The officers for the next year,
as we find the list given in the papers, are Mr. Thomas U. Wal-
ter of Philadelphia, who is reelected as President, and may,
we trust, be spared to us for many more reelections ; Mr. O. P.

Hatfield of New York, reelected as Treasurer; Mr. A. J.

Bloor of New York, elected Secretary, to succeed Mr. Mason
of Newport ; and Messrs. Congdon, Le Brun, Littell and Up-
john, all of New York, as Trustees. On the return of Mr.
Bloor to the position which he filled so ably and with so great
self-sacrifice, years ago, we congratulate the profession most

sincerely. Few persons have any idea of the amount of care

and labor imposed upon the Secretary of the American Insti-

tute of Architects, or of the thoughtful discretion which the

holder of that office, as the tangible representative of the pro-
fession in the United States, must exercise in answering the

innumerable questions asked of him
; and if Mr. Bloor, after

experiencing so long the cares incident to a most efficient ad-

ministration of the office, is willing to assume them again, it

seems to us that he deserves the lasting gratitude of the pro-

fession. We have always thought that the Secretary of the

Institute should be well paid for the time and trouble which he
must devote to its affairs, and hope that it will not be long be-

fore the Convention will come to the same conclusion ; but,

meanwhile, we are sure that the older members of the Insti-

tute, at least, will recognize the debt which it already owes
Mr. Bloor, and which may later, we trust, be acknowledged in

some more conspicuous manner.

WE regret to notice that during the discussion of the matter
of an "

official organ
"
by the Western Association of Ar-

chitects one speaker referred to the fact that the Amer-
ican Architect was early in its career selected by the Ameri-
can Institute of Architects as its

"
adopted organ for purposes of

publication
"

in such a way as to create the impression that we
had made capital of the vote in our dealings with advertisers.

The speaker was also somewhat in error as to the foundation of

this journal, and we refer him and others interested to the ac-

count we gave in our issue for August 13, 1881. So far as we
can recall, the fact that the Institute had made the selection re-

ferred to which considering the limited possibilities was not

any more nattering than it could help being was never

paraded in this journal itself, though it was probably mentioned
in circulars issued during the first year of publication. We
have always considered that our acceptance of the office to

which we were appointed imposed on us only the duty of pub-

lishing without expense to the Institute such papers, reports
and documents as it might desire to place before the profession,
and which we considered not too voluminous to find a place in

a weekly journal. We have not considered that the American
Architect was the mouth-piece of the Institute, to express its

views, uphold its recommendations and advance its theories.

Moreover we have never made any special attempt to procure

independent reports of its proceedings in convention, feeling
that the Institute's officials would furnish us whatever reports
it was proper should appear in the Institute's "

official organ
for purposes of publication."

47T STORY is circulating through the newspapers to the ef-

fl feet that a copper-mine has been discovered near the line
'

of the Canadian Pacific Railroad, which furnishes ores so

rich, and so easy of reduction, that except for the duty which
the United States imposes on metals, ingots of copper from this

mine could be sold in New York at a profit for four cents a

pound. It is not very likely that more than half of this story
is true, but if even half can be depended upon, no news more

important to the art of building has been published for a long
time. We soon forget the fluctuations in the prices of materials

which we use constantly, but the stock-list will serve to remind
us that it is only six years since copper sold in New York for

twenty-four and seven-eighths cents per pound, and that eight

years previously contracts were made at forty-five cents, which is

by no means the highest price on the list. At eleven cents, which
has been the average rate for a year or two past, this invalua-

ble material costs less than half as much as it did in the dull

times of 1880, and the effect of the low price is already appar-
ent in the great extension of its use. Where copper roofing
was once considered a luxury, which only the richest could

afford, it is now in daily use by men of moderate means, and

copper steam-boilers are, if we are not mistaken, already made
for those who can afford to make a great future economy by a

present sacrifice. The next step should be copper stove-pipes,
and even these are now occasionally seen, while sheet-metal

stoves themselves are not unlikely to follow, before long, the

example which has been set them by the gas-stoves. If the

competition of the great Canadian mine should still further re-

duce the price, copper will undoubtedly take to a great extent

the place which tin, zinc and sheet-iron have occupied ;

and even for castings for stoves and hot -water or sectional

steam-boilers, it would be found hardly more expensive, aside

from the enormous profits charged upon such goods, and infin-

itely better.

'7TN old alarm has, according to the Builder, been revived in

rj Germany by Dr. Hiilmann, who lectured recently in Halle
'

on the dangers of living in new houses. According to

him, the close-fitting of new doors, window-sashes and floors

prevents the ingress of fresh air from the outside, while the

moisture pi'esent in the pores of the new plastering obstructs
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the transpiration of air through it, and aggravates, by the

dampness which it communicates to the rooms, the other bad

effects of imperfect ventilation. For these reasons, which he

enforces by terrifying pictures of the consumption of oxygen,

and the formation of carbonic acid in the atmosphere of inhab-

ited rooms, he proposes that no dwelling should be occupied

until its walls have been completely dried out, and the time

necessary for this drying he considers to be two or three years.

A part of this period, he thinks, is taken up by the transform-

ation of the hydrate of lime in the fresh plastering into carbo-

nate, which takes place under the influence of the carbonic acid

of the air, and sets free the water of hydration, which fills the

pores of the plastering until it has all evaporated; and he pro-

poses that the reaction should be hastened by burning charcoal

in the rooms, so as to supply carbonic acid more rapidly. This

is by no means a new idea, but as the carbonization of the lime

hydrate seldom extends for more than an eighth of an inch be-

low the surface, the danger to health caused by the dampness
exhaled from so thin a stratum must be infinitesimal, while the

change of air, which the filling of the pores of the plastering

with water is supposed to prevent, would be much better se-

cured by means of appropriate ventilating flues. In fact, the

health authorities of Berlin itself do not seem to be quite in ac-

cord with the Halle sanitarian in regard to the matter, for, in-

stead of requesting the owners of new houses to wait before

moving into them until the floors and doors have shrunk so

much as to admit a suitable supply of fresh air, as the. law au-

thorizes them to do, they now propose to insist upon the ven-

tilation of all dwelling-houses by more efficient methods, and

to cease troubling proprietors about the stoppage of the pores
in the skim-coat of their rooms.

WE take no little pride in thinking that M. Dieulafoy, whose

energetic investigations into ancient Persian architecture

have already won for him the highest distinction among
working archaeologists, and for his devoted wife the very un-

usual distinction, for a lady, of the decoration of the Legion of

Honor, is not only an engineer eminent in his profession, but

one of the editors and managers of the Revue Generate de

I'Architecture ; and there can hardly be a doubt that his double

set of accomplishments, as an engineer and a student of archi-

tecture, have helped him both to make and to understand the

discoveries which are now beginning to attract the attention of

the civilized world. Until within a few years, the wonderful

tales handed down to us from antiquity, about the wealth and

luxury of the Medes and Persians, have been received with a

certain incredulity, due less to any intrinsic improbability in

the stories themselves than to the difficulty of realizing the

magnificence of cities and palaces of which now no trace re-

mains
; but the labors of M. Victor Place at Khorsabad, and

of Mr. Layard at Nineveh, have prepared us, by their revela-

tions of what the Assyrians did, for what M. and Mme. Dieu-

lafoy have discovered about the Persians in Susiana. Al

Susa, which still retains, almost unchanged, its ancient name of

Shushan, these explorers have been able to trace the disposi-
tion of all portions of the enormous winter-palace of the kings
of Persia, and have discovered innumerable remains of the

palace walls and sculptures. The whole building, as shown by
these explorations, covered an area of two hundred and fifty

acres, or about five-eighths of a mile square. According to

the ancient writers, it was all of pure white marble, and the

pillars were covered with gold and precious stones, but M
Dieulafoy finds that a considerable portion, at least of the ex-

terior enclosures, was of enamelled brick, arranged in such a

way as to form ornamented bands, and even long friezes of fig

ure subjects, of the most effective character for external deco

ration. Within the first enclosure, which, as usual in Persian

and Assyrian buildings, was reached by a vast staircase, stooc

the palace proper, preceded by the throne-room, which seems
to have been about two hundred feet square, and sixty-five fee

high, perhaps open in the middle to the sky, but surroundec

by a double colonnade. Very little of the material of thi

room, which was probably quite richly decorated, has yet been

found, but a huge capital, sixteen feet high, formed of twc

gigantic horses' heads, has been discovered in the throne-room
which indicates that this, like most Persian rooms, was cov

ered, at least in part, with a wooden ceiling, supported on

heavy beams. Further excavations will doubtless bring to

light more traces of that almost inconceivable luxury whicl

reigned in the court of the Persian kings, but for the presen
the outer walls alone have been sufficiently uncovered t(

fford us much knowledge of their construction. The main

mass of these, which were double, measuring together three

mndred and twenty-five feet in thickness, was of unbaked

jrick, probably faced with enamelled bricks, which are found

n great quantities among the debris. As in other parts of Per-

ia and Assyria, these enamelled bricks are shaped like trun-

-ated pyramids, having the base only enamelled. The colors

>f the enamel are principally a sea-green, a greenish or tur-

[uoise blue, a yellow, and a brownish purple. The tints and

urface of the enamel are well preserved, and the bricks,

vhich appear to be of a sort of concrete, rather than clay,

lave evidently been exposed to a great heat. The frieze of

igures, which represents a procession of soldiers, has a ground
of blue and green bricks, and the figures, which are also in

>right colors, are raised about an inch and a half from the

Tound. This must have given a singular brilliancy to the

iffect, and the description of the whole treatment has many
uggestions for modern architects.

TTRCHITECTS often have occasion to manage tolerably ex-

tensive operations of filling and grading, and many of

them have probably wished that there might be some way
of estimating a little more accurately than is possible by the

common rules, the volume that a given quantity of earth will

occupy after a year's settling into its place. The late Mr.

Trautwine, who was an extremely practical man, estimated that

while a given bulk of earth, loosely thrown out, would at first

occupy
" in the fill

"
a space about twenty per cent greater

than in the excavation, it would ultimately settle down so as

to occupy a volume smaller than the original excavation in a

proportion varying from an ultimate shrinkage of eight

per cent in gravel, and ten per cent in clay, simply dumped
into place, to twenty -five per cent in puddled clay; and these

observations, although there is something surprising in the idea

that six cubic yards of clay, measured in the cart, will only

just fill a hole having a capacity of three-and-three-quarters
cubic yards, seem to be approximately correct. In France,
even among the accomplished engineers employed on public

works, it has been customary, according to the Annales des

Fonts et Chdussees, to neglect altogether the shrinkage of clay
in the fill, on the theory that as earth-work rarely consisted

exclusively of one sort of material, the shrinkage of the clay
contained in a bank would be compensated by the swelling of

the other materials, and where rock, which occupies in an em-

bankment about seventy per cent more space than in the orig-

inal ledge, forms a part of the material used, this rough aver-

aging of the swelling and shrinkage might do well enough. In

clay regions, however, it seems to fail lamentably, and in a re-

cent case, where extensive earth-work was carried out in the

clayey soil about Calais, the discrepancy in bulk between the

dimensions of the excavation and those of the mass of earth

taken from it was so striking that for some time the engineer
in charge was supposed to have made a mistake in his profiles

or calculations. In order to make sure whether this was so,

new measurements were made, both of the excavation and the

"fill," and it was proved beyond a doubt that a portion of the

material, consisting only of clay, had shrunk to a space twen-

ty-three and one-half per cent smaller than that which it had

occupied before excavation ; while the remaining portion, which

had contained a vein of gravel, had shrunk twenty-two per
cent. Whether this clay had been puddled or rammed on be-

ing put in place does not seem quite clear, but it seems probable
that this was the case.

IIOSE of our readers who have telephones in their houses

or offices may like to try the following method described

in Le Genie Civil, of utilizing them for foretelling storms.

The first step is to plant in any moist or damp ground two bars

of iron, split at the lower end, in order to increase the surface

in contact with the earth. The bars should be set fifteen or

twenty feet apart, and every week or two the ground at their

base should be watered with a solution of chloride of ammo-
nium. Each of the bars is then to be connected with the con-

ducting wire of a telephone in the neighborhood. If this is

done, it will be possible, by listening at the telephone, to per-
ceive the approach of storms twelve or fifteen hours before

their arrival, and even to notice changes of temperature. A
coming tempest produces in the telephone a sound like that of

fine hail falling upon a tin roof, while lightning is shown by a

short dull sound, and a change of temperature is accompanied
by a warbling like that of a flock of birds at a distance.
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ARCHITECT, BUILDER AND OWNER BEFORE THE
LAW. 1 II.

'7J STILL more

rj striking in-
' stance of the

disposition of

courts to prevent

people from using
the technicalities

of the law to evade
their obligations is

to be found in an Il-

linois
2
case, where

an agreement was
made by the abut-

tors on certain

streets for having the roadway covered with gravel. A written
contract was drawn up, under which all the abuttors, who were
described in it by name, were mentioned as parties, and two of

them were appointed as a committee to sign it on behalf of all.

One of the abuttors, who may be called A. X., was authorized

by a neighbor, whom we will call B. X., and who was one of

the committee appointed to sign the contract, to sign the docu-
ment for him, and did so under the form " B. X. by A. X.,"
but did not sign it on his own account. A. X. subsequently
refused to pay his part of the cost of the gravel, saying that he
did not sign the contract, and was not bound by it, but the Su-

preme Court held that his signature as agent for another per-
son indicated that he had read the contract, and if he had done
so he must have seen that he was himself mentioned in it, and
that it was intended to bind him as well as the other abuttors,
and having under these circumstances signed it as agent for

another person, without at the time protesting against his own
name being included as a party to the agreement, he must be

presumed to have assented to it, and his signature for B. X.

ought to be regarded as sufficient evidence that he, as well as

the person for whom he signed, intended to be bound by it.

In cases where there is a doubt whether the contract is really
to be performed within a year, and consequently, whether it

must be written and signed, or not, the courts, where there is

no indication that any false or improper claim is made, gener-
ally hold that although the employment to which the contract

relates may not have been actually carried through within a year,
still if it could have been so carried through, the agreement re-

lating to it does not fall within the Statute of Frauds, and may
be recognized and enforced at law, although not in writing.
This view of the subject has a particular interest for architects,
who often make verbal contracts for planning and supervising

building operations which extend over a much longer time than
a year, and, although it would be unwise to encourage them in

this hazardous practice, it may not be amiss to say that the con-

ceptions of courts as to the amount of building that might be
done within twelve months, if necessary to save a man from un-

deserved hardship, are based on the most liberal estimates of

the rapidity with which it is possible for mechanics to work.
It must be observed, however, that the sanguine fancy of the

jury in this regard will not be allowed to be brought into play
if the contract or specification, or any other evidence relating
to the engagement between the architect and his employer,
shows that it was not intended or expected, at the time when
the engagement was made, that his task would be completed
within a year. If, for instance, as not unfrequently happens,
an architect is employed to render the usual professional ser-

vices in connection with a building to be erected or altered

"when the leases expire," or when anything else happens
which as both parties know, cannot occur within a year, he
should be careful to have his engagement in writing, signed by
his client, or he will find his contract, if it should be*put to the

test, void. If he has done any work for his client, such, for

instance, as the preparation of the plans, before receiving no-

tice that the other party abandoned the agreement, it seems to

be the rule that he can recover a proper price, to be determined

by the jury, for such services as he has already rendered, but
the absence of a written contract in such cases debars him from

claiming, as he might otherwise do, his full fee, as well as dam-

ages, in case his client should think fit to discard him before

the work was begun, or while it was in progress, and appoint
some one else in his stead.

In the case of works carried out under the ordinary circum-

1 Continued from page 228. No. 608.
' Keyfoot vs. Cromwell Mound Co., 113 111., 502.

stances, it might be thought that a clause in the contract with the
builder, drawn up by the architect, and specifying a date for the

completion of the building more than twelve mouths from the
time of the engagement of the architect who was commissioned to

design and supervise the work, would bring the contract between
the architect and the owner within the Statute of Frauds, and
make it void if not in writing : but the architect is, under such cir-

cumstances, protected to some extent by the consideration that
it might not have been known, when he agreed with his client,
that so long a time would have to be allowed for the building
operations; and even if this resource should fail him, it has
been held that the assignment, in a verbal contract for build-

ing, of a date of completion more than a year from the time
when the contract was made, did not bring the contract within
the Statute of Frauds, for the reason that the agreement in fixing
the date " at or before

"
which the building should be finished,

did not forbid the builder to complete it many months before
the contract time, if he wished to do so, and thus fulfil his

agreement within the year, while the statute related only to con-
tracts which obviously could not be completed within that time.

Unless the agreement between the architect and his employer
relates to work which is not to be performed within twelve
months from the time of making the agreement, or unless the
former's services are rendered or promised in consideration of

marriage, which is naturally not a common experience 'among
architects, or unless the architect is to receive a piece of land
or other real estate as compensation for his services, it is not

necessary that the agreement should be in writing. On the

contrary, it may be verbal, or implied, or partly written, and
partly verbal, or implied, and will be just as binding as if writ-

ten, and signed by the parties, and can, if there is no difference
of opinion between the parties as to what the agreement
was, be as easily enforced at law as a document in writing.
Unfortunately, men are in such matters too often forgetful and
careless. They do not pay attention to what is said to them,
and forget what they said in reply, and it is consequently very
common to find the parties to a verbal contract a few weeks af-

terward differing widely, although perhaps conscientiously, as
to what it was that they mutually agreed to do. In case of a

controversy on the subject the testimony of one party about
the agreement, if no fraudulent intent is apparent, is "just as

good as that of the other, and whether a jury decides that one
party is wholly right, and the other wholly wrong, or strikes
an average between the two claims, as it is more disposed to do
in doubtful cases, there is sure to be disappointment on one
side or the other. Architects, who are accustomed to hearing
the conflicting assertions of their clients and the contractors as
to what agreements or promises have been made durino- the

progress of works under their charge, hardly need examples of
the distortions which the remembrance of facts will suffer under
the influence of self-interest ; but it may be well to remind them
of the numerous instances in which members of their profession,
after having done work in pursuance of a verbal engagement,
have been met, on presenting a bill for their services, with the
answer that the party who employed them perfectly well re-
membered that they had agreed to render those services for

nothing. In many cases the employer honestly believes this,

basing his belief perhaps on some remark or action of the ar-
chitect which neither can accurately recall, and if the architect
fails to convince the other of his error, or refuses to accept a

compromise in the matter of his bill, he must be prepared to
hear his employer swear in court solemnly, and in good faith
to facts which never existed outside his own imagination. To
do the courts justice, they are generally unwilling to believe,
without better evidence than unsupported assertion, that any
professional man would be foolish enough to spend his time and
skill for nothing ; but, to use the words of an American judge,
if two equally credible persons give directly opposite testimony,
the testimony of one " neutralizes

"
that of the other, and the

architect who is so unhappy as to become involved in a dispute
in which he has nothing but his recollection of a verbal agree-
ment to rely upon is likely to find the compensation which he
recovers measured by something more than the residue which
remains after deducting his opponent's claims from his own.
There will be much more to say upon this subject when we
come to the relations of the builder with the other party to his

contracts, but architects will do well to take notice that as they
are more likely than builders to make their contracts orally, so
the results of their labors being less tangible than those of the
builder's work, they are often worse prepared to convince a jury
of the justice of their claims.
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The best remedy for the inconveniences and dangers of ver-

bal contracts lies in the provision of written memoranda, which

will not only serve to refresh the memories of the parties them-

selves, but, if a controversy in regard to the contract should be

brought into court, will be of the greatest importance as evi-

dence. In fact, so great is the value which the law attaches to

writing, that if either party can produce a letter or written

memorandum of any kind which goes to show what the terms

of an agreement were, a court will generally decline even to

listen to a witness who endeavors to refute, by quoting mere

conversations, the evidence afforded by the written document.

It is not necessary that the writing should be in the shape of a

formal contract. Letters, with replies to them agreeing to the

terms proposed in them, are excellent evidence of the intention

of the parties, and an agreement made in this way cannot

easily be broken by either party. So also, if an architect, for

example, should write to an intending client, mentioning his

terms for his services, or, as is often done, enclosing a tariff of

prices, and the other should not at the time make any objection,
but should request the architect to proceed with the work, and

should suffer him to carry it to completion, the letter would be

regarded as showing the terms agreed to between the parties,
and only strong and direct evidence of its having been verbally
set aside would be admitted to contradict it. Even if the per-
son to whom the architect offered his services on certain term
should not actually request him to render those services, but

should offer no objection to his doing so, and confer with him
or otherwise recognize his actions as the work went on, and
should at the end profit by his labors, he would be assume
unless he could show evidence to the contrary, to have agreed
to the terms which the architect proposed at the beginning.

In default of formal agreements, or of terms submitted in

writing by one party, and either expressly or tacitly acquiesced
in by the other, a comparatively vague memorandum of the

agreement, or of the understanding existing at the time be-

tween the parties will be much better than nothing, and will

give the one who can produce it a great advantage over persons
who have nothing to depend upon but their own assertions in

regard to the circumstances, which are very likely to be flatly

contradicted by the assertions of the opposing party. In such

cases, even a memorandum of the terms agreed to, or the re-

quest made by the party to be charged, or of any other item of
the understanding between the parties, made by the person who
afterwards desired to profit by it, would be far better than

nothing, and if he could satisfy the jury by the examination of
the note-book in which it was written that it was made at the

time, and in good faith, he might find it of considerable service.
Still better than this, in the case of a verbal contract of any

kind, is a note of the circumstances of the agreement, made by
a third party, especially if the third party was a person familiar
with the subject-matter of the contract, and was present when
the verbal agreement was made, and took note of it at the time
in writing. In the absence of a written document signed by
the parties, or of a letter from one of them expressing the
terms which he offered, with written or tacit acceptance of them
by the other, such an impartial memorandum would have great
weight, and could hardly be contradicted by the mere recollec-
tion of one of the parties. Although architects are not, perhaps,
likely to need such testimony very often in their own behalf,
they may be of great service to their clients by remembering
the value of it, and acting themselves as the impartial takers of
notes in regard to bargains made between their clients and
others in their presence. As all architects know, the approach-
ing completion of a building, particularly of a dwelling-house,
usually serves as the signal for a multitude of minor agree-
ments, relating to grading, planting, furnishing and other 'mat-
ters. Although the proprietor commonly makes his own bar-

gains for these matters, the architect is frequently consulted
about them, and is in consequence often present when the agree-
ments are made, and, as the agreements are almost always
verbal, and consequently liable to be misunderstood or partially
forgotten on one side or the other, the architect can help both
parties, but his client more particularly, by writing down the
items of the bargain, with the date and other important circum-
stances, in such a way that his note can be subsequently re-
ferred to. It is an excellent precaution, also, particularlywhere one of the parties is a gardener or contractor, not much
used to exact expression, to read the memorandum to the par-
ties, and ask them if that is their understanding of the agree-
ment, adding to the memorandum a note of this question and
the reply.

As in most of their worldly affairs, so in the making of con-

tracts, men are generally in too much of a hurry for their own

good, and forget, or leave out, or stumble vaguely over, or

postpone for future consideration, the very points which it is

most necessary for them to have most clearly understood.

Some persons are afflicted with an excessive timidity or polite-

ness, which leads to an habitual fogginess of expression in their

business dealings, as if they feared to wound the feelings of

others by a brusque directness of demand or reply, and many
more, under the influence of a craftiness which is not incom-

patible with timidity, habitually conceal their real intentions,
and make their bargains in vague terms, to which they hope to

be able later, after they have been accepted, to ascribe a mean-

ing very different from that which the party who accepted
them had in mind, and much more advantageous to themselves.

It is true that the courts generally make short work of these

astute practices, and it is often laid down on the highest
authority that the true interpretation of an agreement, and the
one to which the law must give effect, is that interpretation
which the man who proposes the agreement thinks that the

person to whom he proposes it puts upon it at the time ; or, to

say the same thing in another way, any uncertain or incomplete
expression in a contract must be understood in the way in

which he who proposed the contract thought that the other

party then understood it ; but, although architects will do well
to remember this, which is the rule by which the law interprets
contracts, when they have to decide between their clients and
their contractors in regard to imperfectly defined stipulations,

they should beware of admitting any such incomplete or ambig-
uous expressions to their own negotiations with either client or
contractor. The principle to be always borne in mind is to de-
scribe all the stipulations on which it is desired to insist as

plainly as possible, leaving nothing to be inferred or supplied.
Architects are apt to fear offending their clients by appearing
too anxious, at the beginning of their relations, about their fees,
but a man of moderate tact need have no apprehensions on this

point, and for one client who really intended to pay a proper
fee, and who was driven away by being asked to signify his in-

tention definitely at the outset, there would be a thousand who
would be glad to start with a definite understanding between
themselves and their architects as to the services to be ren-

dered, and the compensation to ^e paid for them.

Taking things, however, not as they should be, but as they
are apt to be, we must see what the law will do for a man who
neglects to protect his own interests by saying distinctly what
he proposes to do, and what pay he expects for doing it, and

getting the assent of the other party to his proposition, before
he enters upon any undertaking.

fTo be continued.!

THE TREATMENT OF SEWAGE. 1 -

DEODORIZATION OF SEWAGE.
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Dr. Letheby notes that no doubt a less amount would suffice, pro-
vided the precipitate produced by the several chemicals was removed
an fast as formed :
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salt present in it, has a tendency to reduce tlie ease with which or-

ganic matter is oxidized. Tims the oxidation of the organic impurity

of the sewage is less rapid when it is discharged into salt water, than

it is when discharged into fresh.

In the " mud inquiry," the Conservators of the Thames con-

tended that certain sewage hanks in the river were caused by the

sewage outfalls at Barking and Crossness. In lime, these sewage

deposits putrefv, rise to the surface, give off offensive gases, ulti-

mately sinking to undergo fresh putrefactive changes. It is certain

that in a lidal salt river, foul banks of sewage mud may form, which

in ordinary rivers would not be produced. Of course, I admit that

a strong tidal current might carry these masses away, but in the ab-

sence of such current, they subside and mingle with the sand and

mud of the beach.

The hill of 1875, promoted by the West Kent Main Sewerage

Board, was for the purpose of conveying the sew ago if Bromley,

Beckenham, Hayes, Orpinuton, Chislehurst, The Cray?. IJexley,

Crayford, East Wickham, Erith and Dartford.to Long Reach on the

River Thames, eight miles below the outfall of the metropolitan

sewage.
PRECIPITATION PROCESSES.

By "chemical precipitation," or " the chemical treatment of sew-

age," is implied the addition of certain chemicals to the sewage,

wlierehy the deposition of the solid suspended matters and some of

the dissolved matter from the formation of insoluble compounds,

together with the deodorization of the offensive constituents precipi-

tated or dissolved, is effected.

The general features of a chemical process for sewage may be thus

described :

To the sewage (from which the grosser suspended matters may or

may not be removed), chemicals are added, either suspended in

water or, if soluble, dissolved in water. After (his treatment the

sewage is allowed to flow into subsidence tanks, where either it is

allowed perfect rest for a few hours or is passed through a series of

tanks continuously, in order, in either case, to allow the deposition

of the sludge that is, of the matter in suspension. The clear

eflluent is then allowed to flow either directly into a water-course, or

over land previously to its discharge. The black fluid or sludge in

the tank (of which 90 per cent is water) is then all that remains to

be dealt with.

The precipitants to be employed have been subject matters of

numerous patents. Of these we shall note the most important.

I.. PROCESS INVOLVING THE USE OF LIME AS THE CHIEF
PRECIPITATING AGENT.

Lime. The use of lime for disinfecting excreta was the subject
of a patent in 1802 (Estienne). In 1844 lime was used to purify the

Manchester sewage before discharge into the Kiver Mecllock. This

was done at the suggestion of Dr. Clark of Aberdeen, who, at that

time, was at work at his process for softening water by the use of

lime, and, as the result of which he was led to suggest its use for

sewage precipitation. It was abandoned for a time at Manchester
on the ground of cost (a ton of lime being required daily), but was

readopted in 1854, at the suggestion of Crace Calvert, who advised,
after the addition of two or three grains of lime per gallon, complete
rest of the liquid so treated in subsidence tanks, his report stating
that the precipitate subsides rapidly, the supernatent water being
clear, colorless and inoffensive.

In 1846 Mr. William Higgs took out his patent for the treatment
of sewage in subsiding tanks or reservoirs by means of chem-
ical agents. For the purpose of precipitating the solid animal
and vegetable matters contained therein, hydrate of lime (commonly
termed slack lime) was preferred. In 1851, Mr. Thomas Wicksteed

patented a process for manufacturing manure from sewage, etc., by
admixture with lime, collecting the deposit and submitting it to cer-

tain centrifugal drying machinery, thus obtaining, to use his own
words,

" the manure as fertilizing material in a state commodious for

transport."
Action of Lime. When lime is added to raw sewage, a carbon-

ate of lime is first formed. This acts as a weighing material, where-

by, if the opportunity be afforded, the light floeculent suspended
matters will be carried down along with the precipitated carbonate.
In addition to this, however, a certain proportion of dissolved or-

ganic matter is also precipitated, the lime forming with the organic
matter a compound of uncertain chemical composition.

Crace Calvert, operating on the Manchester sewage, gives the fol-

lowing as the average results of five days' treatment by lime :

Matters in solution. Matters in suspension.

Total solids. Mineral. Organic. Total solids. Mineral. Organic.
Raw sewage. 32.00 23.46 K.54 6.GE 3.08 3.57
Effluent 28.76 22.26 3.60 00
The action of lime on London sewage was the subject of a pro-

longed investigation by Dr. Letheby during the time 1 acted as his

assistant.

In Calvert's experiments on Manchester sewage the lime effected
the entire removal of the suspended matter (mineral and organic),
and more than 50 per cent of the dissolved organic matter. In

Letheby's and my own experiments the removal of all the suspended
matter was effected, and about one-fourth of the dissolved organic
matter.

The action of lime was further investigated and reported on by
[lofman and Witt as one of the must promising of the many pro-
cesses for obtaining a deposit from H-wage, which, when dry, might
be employed as manure. Operating on Li ndi.n sewage with 20 grains
of lime per gallon (800 urains of limo to 40 gallons of sewage), the

following results were obtained :

Matters in solution. Matters in suspension.

Total solids. Organic. Mineral. Total solids. Organic. Mineral.
Haw sewage. 1H7.6 52.30 55.24 52.49 36.4 16.11!)

Kflluent 96.02 40.34 55.68 traces tracos traces

In other words, 20 grains of lime removed all the suspended
matter, and more than one-fourth the dissolved organic matter.

After the addition of the lime a floeculent precipitate is formed.

This set ties at the rate of about one-fourth part the bulk of the liquid
in one hour. The clear supernatent liquor is colorless, clean, and

comparatively odorless. Hygienical!}', the process is successful

Commercially, it is not successful, because the precipitate is mainly
carbonate of lime and non-nitrogenous organic matter.

These, laboratory experiments are confirmed by practical work-

ing. Thus Higgs's process was used at Tottenham in 1857, the re-

sults being so satisfactory that the Local Board of Health gave a tes-

timonial certifying to its elliciency (sewage treated 175,000 gallons

daily, or sewage of 10,000 persons 12 grains of lime added per

gallon [1 ton per week] dry precipitate obtained was four to five

times the weight of the lime used). That the success was no mere
accident is proved by the high eulogium passed en the process by
Normandv and Miller in the action brought by Hijigs against the

llitcbiu Local Board for an infringement of his patent.

Why, then, was not this hygienic success continued 'I The reason

TOTTENHAM.

Matters in solution. Matters in suspension.

Total solids. Organic. Mineral. Ammonia. Total solids. Organic. Mineral.

Raw s'ge. 54.50 9.49 4fl.(ll 2.60 39 99 14.^3 25.46
Ktlluent. 4S.U9 M 45 118 2.h4 1.69 U.37 1.32

is obvious the manure was found to be of so little value that the

commercial result proved a failure, Mr. Higgs transferred his expen-
sive works for a merely nominal sum to the local authority, who (in

spite of their testimonial showing the capabilities of the process)
so neglected them that shortly after the transference an injunction
was obtained by the trustees of the River Lea, to prevent foul, un-

defecated sewage bein<? discharged from the works. Carelessness and
t_ e

parsimony are certain to ruin the best ot processes.
VVicksteed's process was adopted at Leicester in 1855, the works

LEICESTER.

Constitn- Matters in solution. Matters in suspension.
ems per ,

.
, , .

gallon, Totalsolids. Organic. Mineral.Ammonia. Total folids. Organic. Mineral.

Haw s'ge. 70.00 13.49 56.51 2.52 19.15 5.50 13.65
Effluent 56.34 2.01 1.40 0.49 0/Jl

which cost 30,000 to 40,000 being managed, in the first instance

with marked success. [Sewage treated (1858), 2,000,000 daily, or

the sewage of 65,000 persons, 3 to 16 grains of lime were added per
gallon. Sludge (dry) was 3 to 4 times the weight of the lime used].

Very high was the commendation passed on this process byAitkin
and Taylor, after a minute investigation in 1851. But the Corpora-
tion shirked the lime and neglected the works. No wonder that the

River Soar, into which the effluent is discharged, became foul, a

result which is certain to be attributed by partisans to failure of the

lime process rather than to its true cause, viz., the miserable care-

lessness and false economy of those to whom the management was
entrusted.

The value of the sludge precipitated by lime has been variously
estimated as from 15s. 6rf. to 29s. Sd per ton. Voelcker, who fixed

15s. 5d., gives the following as its composition :

Value per ton.

Moisture
Organic matter
Phosphate of lime..
Mineral matter

Nitrogen. .

Ammonia.

10.52
12.46

2.27

54.75

100.00

0.60
0.72

&

56

No doubt, as an agricultural article, this manure is worth very
little indeed compared to the extravagant views entertained of its

feriilizing power by the earlier patentees. Local authorities have to

learn that to treat sewage means outlay, and that cost is no excuse
for neglect.

1 conclude by laying down certain essentials for the successful

treatment of sewage with lime :

1. The lime used should be in perfectly caustic state, and before

admixture with the sewage should be thoroughly slaked and mixed
with sufficient water to render it the consistency of a thick cream.

2. That the quantity added should not be less than ten grains per
gallon, to a sewage that does not exceed thirty gallons per head of

the population.
3. That very complete agitation of the lime with the sewage is

advisable in order to secure perfect admixture of the lime and lloc-

culation of the precipitate, thus rendering the after subsidence more
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rapid. This admixture is effected preferably by means of a paddle-
wheel mixer, the axis of which is at the water line of ihe well in

which the mixing process is effected.

4. That after precipitation the defecated sewage should flow over

an apron into a tank, which should be at least 4 ft. deep, and capa-
ble of holding at least one hour's sewage, and from this into a sec-

ond tank over a weir placed half an inch below the surface and at

the opposite end to the apron over which the sewage enters, this

second tank being capable of holding at least four hours' sewage.
5. Or, if this continuous process be not adopted, the defecated

sewage should then be allowed to remain at rest in a tank for at least

one hour.

6. That the sludge should be removed in summertime once in 48

hours, and after removal be pressed, or otherwise consolidated, and

dried with all reasonable speed.
The frequent removal of the sludge is a matter of importance.

If this be not done, it putrefies, rises in large flakes, and promotes
the decomposition of the supernatent water. It is not difficult by
the operation of a dirty tank to undo all I he good done by chemical

treatment. It will he manifest that a double set of tanks is neces-

sary for successful working.
[To be continued.!

[Contributor! are requested to send with their drawings full tind

adequate descriptions of the buildings, including a statement of cost,]

HOUSE OF ELBRIDGE TORREY, ESQ., DORCHESTER, MASS. MESSRS.

CABOT & CHANDLER, ARCHITECTS, BOSTON, MASS.

[Gelatine Print, issued only with the Imperial and Gelatine Editions.]

VIEW of this house from the other side, plans, details and de-

scription were published in our issue of April 3, 1880.

HOUSE FOR H. Q. CLENKAY, NEAR CINCINNATI, O. MESSRS. Bt'D-

DEMEYER, PLYMl'TON & TROWBRIDGE, ARCHITECTS, CINCINNATI,
OHIO.

CAVAGNA FARM is about seven or eight miles from the city, and
is situated upon the Cincinnati & Northern N. G. R. R. The
house contains nine rooms besides hath and toilet rooms, laundry and

drying-room in basement, and a thorough and complete system of

drainage. The hall is the main feature of the house, and is finished

entirely in oak, including floor, staircase, large fireplace, ceiling, etc.

In extent it is 15' x 29', not including fireplace alcove, 11' x 13'.

Fireplace is built up and lined with salt-glazed, vitrified fire-brick, of

a rustic-brown color, and contains a large hood, completely sheltering
seats upon either side. All fireplaces are built of this brick, laid Flem-
ish bond, and the hearths of same laid in herring-bone pattern. The
hall ceiling is composed of the natural joists, with ornamental as well

as efficient bridging, the panels being finished as the remainder of

plastering of the house, in New Orleans beach-sand surfacing ; flat

tinting. The entire constructive parts of the building are of well sea-

soned Mississippi cypress, mortised, tenoned and pinned together,
and all masonry of exterior, down even to the grade-line, to be fin-

ished in cement, having finishing coat broomed on with Ladd's Geor-

gia buff lime. The roof to be of J" thick tiles of shingle pattern
hung on hardwood slats by means of a lug made on the tiles. The
face of tiles are moulded roughly in sand, much after the manner of

common brick, and have a deep rich, but modest red color. The hip
and ridge tiles are of the same material, and are laid in and pointed
up with Akron (N Y.) buff cement,

" lined up
" and joints reddened

before the cement sets. The roof-work is to be done by a man who
has made it his life business in Nuremberg, Germany. All metal-work
to be done in heavy copper. The windows are to be glazed in leaded

patterns, for the most part in clear glass, and finishing in style harmo-
nious to the decorations of the various rooms in which they are placed.
All the casement windows are to have heavy espagnolette bolts, con-

structed especially for them. The main rooms of house to be finished

in cypress, and pine in attic. The cost complete is but little over $9,-
000. The contract is not let.

NEW NINTH NATIONAL BANK BUILDING, PHILADELPHIA, PA.

MESSRS. HAZLEHUR8T & HUCKEL, ARCHITECTS, PHILADEL-

PHIA, PA.

THIS building has a frontage of thirty-six feet and a depth of one
hundred feet, and is located on the west side of Front Street, below
Norris. The front is built of Indiana Lime Stone. Floors tiled and
entire building fire-proof; side walls also are tiled to a height of six

feet. The banking-room is forty feet high in the clear, and lighted from
above through skylight. The rear is two stories high, and contains

directors' room and dining-room, etc. The wood used for interior

finish is cherry, and building is heated and ventilated by steam. The
cost is about $40,000.

HOUSE OF E. P. BRADBURY, ESQ., BOSTON, MASS. MR. W. W.

LEWIS, ARCHITECT, BOSTON, MASS.

OLD COLONIAL WORK DETAILS FROM KING'S CHAPEL, BOSTON,
MASS. MEASURED AND DRAWN BY MR. F. E. WALI.IS,^1!OSTON,
MASS.

HOUSE NEAR QUOGUE, LONG ISLAND, N. Y. MR. W. A. BATES,

ARCHITECT, NKW YORK, N. Y.

EXPLORATIONS IN THE OHIO VALLEY.
HOSE who were inter-

ested in reading the re-

published account of

the results of Professor Put-
nam's explorations in Ohio
will probably feel equal
ileasure, in reading the fol-

owing private letter which
the Boston Herald publishes
bv permission. This letter

.Co^C^u^C^^.an.t^^XK
weeks' work of this season toward the solution of one of the most

interesting archaeological questions before the world the character

and habits of the people, who built the various classes of mounds so

numerous in the
Mississippi Valley. No work of this kind in this

country has been taken hold of so intelligently and systematically as

this under the charge of Professor Putnam and Doctor Metz, and it

should not be permitted to halt for lack of funds. Now, that the

two hundred and fiftieth anniversary of Harvard is calling the atten-

tion of its friends to the opportunities for extending the usefulness

of the institution by t'he application of their bounty, it may be well

to remember that there is no department of the university more de-

serving of endowment than the Peabody Museum, which, with its

future well provided for, would be in a position to do work which, if

done at all, must be done quickly, or else suffer great and irreparable

damage.
PEABODY MUSEUM CAMP, HAMILTON COUNTY, O., October 2, 1S86.

My dearfriend: Since I wrote to you two weeks ago from our

camp in Brown County, we have been here, and I have had such

wonderful success that I can truly say a new chapter has been added
to our archaeological work in the valley of the Little Miami. First,

you must know that our camp is pitched by the side of the great

pile of earth we turned over in our explorations of the group of

altar mounds on the land of Mr. Michael Turner. You will remem-
ber that we have been working, with occasional necessary intermis-

sions, on this and the adjoining farm of Mr. Benjamin Marriott for
the past five years, and that this is the place where we have discov-
ered so much of interest within the great earthwork, of which the

following is a sketch :

A hill through which two ditches, thirty feet deep, had been
cut, separating the hill into three parts. Around the central por-
tion a wall of earth had been raised, making a perfect circle five

hundred and fifty feet in diameter. In this inclosure was a lar<>e

mound, and near it a small one. These mounds, you will remem-
ber, proved of great interest, particularly the large one, with its

stone wall four feet high, surrounding an altar of burnt clay.
You will remember, also, that we found several human skeletons
in the clay outside of the stone wall and two others on the

wall, with various objects made of copper, shell and stone. The
earth taken from the ditches was used to make the graded way from
the top of the hill to the level land below. This graded way con-
nects with an embankment of earth somewhat oval in shape and fif-

teen hundred feet in its greatest diameter, in which are two open-
ings. Opposite the northern opening is an earth circle three hundred
feet in diameter, and in this is a small mound which we have not yet
explored. Opposite the eastern opening is a mound nine feet high.
It was on this mound that we began our work at this place five years
ago. At the foot of the graded way is a small circle enclosing a
burial mound. North of this circle were two other burial mounds,
and east of it was the great group of altar mounds, around each of

which was a wall of stone four feet high, built below the surrounding
level of the field. These mounds contained from one to seven altars^
formed of clay, on which fierce fires had been made. It was in two
of the basins of the altars in the mounds that I found the immense
number of ornaments of various kinds, particularly of copper, the

sixty thousand pearls, shells, beads, and other objects, also the won-
derful little figures of terra-cotta, representing men and women. All
these objects had been thrown into the fires upon the altars, evi-

dently as sacrifices, or burnt offerings during an important ceremony.
The thirty-seven pits with the singular tubes or " flues

"
connected

with them; the concrete layer of gravel and iron over them; the

singular structure of the great mound one hundred feet in diameter
and twenty feet high ;

the great pit containing the many skulls,
some of which had holes drilled in them, arranged around two skel-
etons placed in ashes, all serve to show that, connected with this

group of mounds were extensive ceremonies of the deepest import
to the people.

These extensive earthworks, made on such an elaborate scale, and
containing evidence of the wealth of the builders, as well as of the
ceremonial character of the works themselves, necessarily lead to



280 The American Architect and Building News. [Vol.. XX. No. 572.

the conclusion that there must have been a large number of people

connected with their construction. The beautiful location of this

group of earthworks on the level second terrace which extends for

miles in the fertile valley, and is surrounded by hills from which How

never-failing springs, indicate that in this region there must have

been a large population; yet the few human remains that we

found in the mounds within and without the encircling earth wall

are not sufficient to meet the requirements. Such remains were

probably those of distinguished persons, buried with special honors,

but where were the other dead ? Then, the many altars, or basins

of burned clay which, evident!}, had been used over and over again,

and were, with two exceptions, empty when the mounds were erected

over them, are indications of cremation, and yet, where were the

burnt human remains? Cremation in open tires will, necessarily,

leave m:iny fragments of calcined bones with the ashes, unless such

remains are burnt over and over again, and special pains taken to

reduce all to ashes, and yet we had found, in a niche of the stone

wall about the large altar mound, the burnt bones and ashes of but

one individual. If these altars were the places where cremation

took place, what, then, had become of the remains? These were

questions which Dr. M<:tz and myself often asked of each other, and

we felt confident that somewhere near by there must be a general

burial-place for the common dead, and many a hunt was made for

surface indications. On the north and south sides of Mr. Turner's

barn and w<-st of the large circle, are two scarcely-perceptible ridges

(O. P.) similar to other slight irregularities here and there over the

field. Owing to the cultivating of tliis place for many years, ami to

the tramping of cattle in the barnyard, these ridges have been more

or less wurn down, and a few water-worn stones have been exposed
on the surface. These were first noticed by Dr. Metz about a year

ago. As soon as our camp was pitched we took a look at these

water-worn stones. 1'hey were fragments of limestone filled with

fossils of the silurian age, lying on a deposit of gravel over which,

long ago, had flowed the waters of the Little Miami. What more

could these stones have said, had they been endowed with speech,

than that which was evident to our eyes :
" We were long ago brought

here by men." Here, then, was something more to be revealed in

connection with the history of these great earthworks of an ancient

race, and here we would di a trench on the morrow. We started

our trench sixty feet west from the wali of the circle, and well out-

side of the slightly-elevated portion, which, we were afterwards told

by Mr. Snyder, who remembers the place fifty years ago, was for-

merly much more marked, and had the appearance of a long, low

mound. Digging down to the hard pan, we carried our trench west-

ward for about ten feet, when we came to three large water-worn

stones regularly arranged, side by side, in the gravel hard pan. It

is necessary for you to fully understand the character of the earth

in which we were working in order to appreciate the labors of

the ancient people at this place, and I may well add our own,
in making these researches. First, the surface consists of a few

inches of dark soil overlying from eight to ten inches of clay. Under
this clay is a layer of coarse gravel, containing many pebbles, some
of considerable size, but all colored and firmly cemented by an

amount of iron which, from some natural cause, is far in excess of

that in the gravel all about. This iron-cemented gravel forms an

irregular layer of from one to four feet in depth, and under it is a

loose, uucolored gravel mixed with sand, which, judging from a pit
near by, is certainly thirty feet in depth, and probably much more.

It may be that this is part of the great terminal glacial moraine
which Professor Wright has been tracing across the state of Ohio.
In this iron gravel the stones we found were imbedded. On cleaning
off these stones we found that there were others at right angles to

them, and soon we made out that we had at last discovered a grave.
Would it prove to have any connection with the people who built the

earthworks and the altar mounds? Our hopes were great and they
were soon to be realized as far as one grave could tell its story. On
carefully removing the earth from the eastern end of the grave, close

to the stones, we discovered the toe bunes of a human skeleton, and,
after several hours of the hardest kind of trowel-digging, we had the
satisfaction of exposing the skeleton lying at full length on its

back. Its skull, slightly turned to the right, rested on a Hat stone at

the western end of the grave. On the left side of the skull was a

large sea shell of the genus Busycon, from which the central por-
tion had been removed, a common method of making vessels among
the various peoples of America, and often found in burial-mounds
and graves from the Gulf States to Michigan. With the bones of

the neck were several shell-beads, also of a common form, and as

widely distributed over the country as the Busycon shells. The arms
were extended at full length along each side, and enclosed by the
bones of each hand, resting on the hips, was a spool-shaped orna-
ment (which our explorations have proved to be ear-ornaments),
made of copper, and like those found with several of the skeletons in
the mounds of this group, and the large number found on the altar in

the great mound of the group. We have, at the Museum, ear-orna-
ments of this character, from burial-mounds in various parts of Ohio
and west to the Mississippi in Illinois, and from Central Tennessee, but
I have never found them in any of the several thousand stone graves
of the Cumberland Valley, which I have explored, nor have we
found a trace of them among the several thousand graves associated
with the singular ash-pits in the cemeteries which we have explored
in the Little Miami Valley, nor with the skeletons buried in the
stone mounds, nor in many of the simple burial-mounds of Ohio.

They seem to be particularly associated with the remains of a people
who practised cremation to some extent, and who built many of the

great earthworks of the Ohio Valley. That it is an ancient form of

Brnament, made from native copper, there can be no doubt, although

they may have been made also by the descendants of conquerors of

this people in later times ;
and i't is not at all improbable that the

form of the ornament may have survived in the time of contact of

the " red race
" with the white. 1 can only say that, in all the

recent Indian graves I have opened or know about, this peculiar
character of ornament has not been found; and if they were ever

made by the whites and furnished to the Indians, I have never

happened to (ind any that showed evidence of the fact. We have

certainly found them under such conditions in Ohio that they must

bave been buried with their owners long before the discovery of

America. Then, asrain, all we have found have been made by ham-

mering pieces of native copper, and not by casting the metal.

Bv the side of the right tibia of the skeleton in the grave was a

'Opper pin, a wooden bead covered with thin copper, a few long,

slender Hakes of dint, and a fragment of some kind of an ornament
made of shell. These long Hint knives are of the same shape and

character as the well-known obsidian dakes from Mexico, and we
have found them, as a rule, associated with copper ear-ornaments

like those in this grave. They are sharp-edged, and are as good
knives as the Mexican flakes. While speaking of them in general
terms as Hint, they are iu reality Hakes struck from several varieties

of stone, many of them being of a bright-red jasper and others of

chalcedony. The wooden bead covered with copper is of the same
character as others we have taken from the burial-mounds in which
we have found the copper ear-ornaments. Close to the right hand
and hip, but two inches above them, and covering a space a foot in

diameter, were a ma>s of fragments of burnt human bones, with bits

of charcoal mixed with ashes. These remains of a cremated body
had been gathered from the place where it had been burnt, brought
to this grave and placed by the side of the body at the time it was
laid in the grave. The close contact of the remains to the finger-

bones of the skeleton, which were not disturbed, was sufficient evi-

dence of this. Here, then, in one grave, we had found the evidence

associating it with the altar-mounds and the rest of the earthworks

about, independently of the fact that the grave itself was within the

earth-wall surrounding all the other works. We had found, evidently,
the burial-place of the people, and this was abundantly confirmed as

our work progressed.
We have now for two weeks been engaged in exploring this burial-

place, and during this time we have discovered eighteen graves, four

large, deep pits, and several holes dug in the gravel, as well as places
where there had been fires, and numerous other interesting facts,

many of which, by themselves, would be trivial, but which, when they
are all put together, will give a far belter idea of the customs and
works of the people who made the great earthworks in Ohio than it

has been possible heretofore to obtain. All other explorations in the

State have been fragmentary. No other systematic work has been

attempted, and hence we have had plenty of theories built upon par-
tial facts. We have much to do before the exploration is completed
even of this single group. The question is, simply, will friends help
us to pay the cost. With money for this purpose, we shall be able

to continue these important researches. So far, generous friends

have supplied it, and all we can do is to work on as long as possible
and hope for further aid.

To give you a detailed account of all we have found during these

two weeks would, I fear, draw too much on your patience, notwith-

standing your great interest in the work, and I shall only call your
attention now to a few of the more interesting points. Of several of

the graves, Mr. Kimball has taken photographs, and when they are

printed you will obtain a better idea of the graves than from any de-

scription I can give. Individuality had its exemplification in this old

cemetery, the same as it has in our modern ones, and the modifica-

tions are so great that no two of the graves thus far discovered are

alike. In one instance there were no stones about the skeleton
;
in

another a carefully-built wall had been made of long, narrow, Hat

stones, and a regular wall, four layers high, had been made in the

same way that a mason lays bricks, but without mortar. In some

graves flat stones were ph.ced at the bottom ;
in others the skeleton

was firmly embedded in the gravel, while in one the body had been

placed in a thin layer of clay placed over the gravel. In one grave
there were two skeletons, one extended at full length on its back, and
the other crowded into the grave by the side of the right leg of the

first. A child was placed in a small circular grave, the body having
been so arranged that the head and the feet were not far apart. Most
of the graves were comparatively shallow, extending from six inches
to a foot into the layer of gravel. The deeper the grave the better

the condition of the skeleton. One grave was dug to the depth of

nearly four feet in the gravel, and was seven feet long by four in

width. At the bottom was a pavement of flat stones, forty-nine in

number. On these stones the body had been extended, and the grave
had been filled up with over three hundred stones, all of which had
been brought from the river-bed, nearly a quarter of a mile distant.

Over these stones six inches of gravel had been placed, around and
over which other stones had been regularly arranged. The free per-
colation of water through the stones had filled up the grave and
caused the skeleton to decay, only a few fragments being left. The
graves were not covered with large stones, as is the case with the
stone graves of Tennessee, and there is but little in common between
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the two. Another class of graves were basin-shaped, small in size,

and carefully made of tlat stones. In them we. found burnt human
bones and ashes. In one was a pipe carved from stone, which had
been burnt with the body, and, in another, were fragments of a burnt

copper ornament.
I must give you iin account of the graves which were of particular

interest. Grave No. 5 in our note-book was six feet six inches long,
two feet nine inches wide, and one foot eight inches deep, measured
from top of the stones. It was made with care, and the stones were

carefully placed so as to form a substantial wall. The bottom was

completely covered by four large, flat stones, on which the skeleton

lay on its back. The skull was at the east end of the grave. When
the body was put in the grave the knees were drawn up, the left hand
rested on the body, and the right was laid straight along the side.

The result was that the bones of the left hand were found in close

contact with the upper ends of the tibia, which had fallen down be-

tween the femora, in the bones of each hand was a copper ear-orna-

ment like those I have mentioned. In the corner of the grave, near
the bones of the left foot, was a large sea-shell, from which the cen-

tral portion had been cut away. Near this was a little cup carved
out of stone, two canine teeth of a bear, each with lateral perfora-
tions, and in each tooth was the chalky remnant of a large pearl.
Close to them was a large crystal of galena, and a knife made of a

long flake of flint. On the same side of the grave, nearly opposite to

the shoulder and partly under the side stones, were eight of the cop-

per ear-ornaments in a bunch, and under them a long bone point.
We did not discover them until we had taken out the skeleton and

began to remove the stones, for it is our rule always to remove every-

thing placed by human hands, and to turn over every inch of dirt

previously disturbed. On taking up the Hat stones, which were firmly
imbedded in the gravel, and had their edges covered by the side

stones, we found the following articles, which must have been placed
where we found them before the stones had been put down. Under
the second stone (there was nothing under the first) near the centre
was a copper bead and small thin pieces of iron, probably meteoric,
but it has not been analyzed, and it may prove to be bog-iron which
has formed in that place. As we have found several ornaments made
of meteoric-iron on the altars of the mounds in this group, as well as

two good-sized pieces of an iron meteorite, I strongly suspect that

this iron will prove to be the same. Under the third stone were two
discs or halves of a copper ear-ornament. These were several inches

apart, and must have been so placed when the stone was put down.
Near these was a wooden bead, with a thin covering of copper. Un-
der the next, or fourth stone, were several of the long flint flakes or

knives, and eight inches from the edge of the stone was a small cop-
per celt. These deposits, under the stones of which the bodv was to

be placed, certainly suggests the offerings of friends at the time the

grave was prepared, and the various other objects placed in the

grave with the body can, with equal reason, be looked upon as the

property of the deceased, or as friendly offerings. At all events,

they are important as proof that the individual buried here belonged
to the people who built the mounds, as these several objects are of

the same character as the many we have found on the altars, and
with the few skeletons in the burial-mounds of the group.
Grave 15 of our notes was remarkable for the care with which the

walls, sixteen inches high at the head and foot, were made of four

lavers of flat stones, while along the sides, in the clay above the

gravel layer, were simply a row of stones. The skeleton was lying

firmly imbedded in the gravel, extended at full length on its back,
with the skull at the west end of the grave, while the toe bones were

against the opposite stones. The skeleton thus extended the full

length of the grave, which was six feet three inches. As with nearlv
all the adult skeletons, there was a copper ear-ornament in the bones
of each hand. On the breast bone was a copper band. At the neck
were two shell beads, and near the left shoulder was a flake knife.

A few inches from the left foot were about twenty of the long flake

knives, carefully laid together, as if they had been wrapped in a piece
of skin or cloth when placed in the grave.

Will) two other skeletons we found celts made of soft coal. These
were perfectly made, with fine, smooth edges and polished surfaces,
in exact imitation of the ordinary stone celt or hatchet; but, as they
wuuld have been worthless for the uses to which stone celts were put,
it is likely that they were ornamental or ceremonial objects.

I will allude only to one more grave, No. 18, of our notes. This
was marked by a mass of gravel a little over seven fewt long and
nearly three feet in width, around the edges of which were small
stones eight to twelve inches long. This mass stood up eight inches
from the gravel layer under the clay. Removing these stones and

gravel we found loose gravel filling a pit just seven feet long and
three feet four inches wide. At the depth of two feet we came to

hard undisturbed gravel, and on this was a human skeleton extended
at full length on its back, with the skull at the southeast end of the

grave. The bones were firmly embedded in the gravel, and so dry
that great care was necessary in removing this matrix. However,
after six hours of unremitted labor with small trowel and brush, they,
and the several objects associated with them, were all uncovered and
left in place, even to the finger and toe bones, and a photograph was
taken showing everything in place. la each hand was one of the

copper ear-ornaments of the kind I have referred to so often. The

finger bones were so arranged as to show that these ornaments had
been clasped in the hands at the time of the burial of the body.
Another of these ornaments was on the neck bones in contact with

the under jaw. On each side of the copper ornament was a canine
tooth of a bear, with the lateral perforations. Partly over the bear's

tooth, on the left side, was a piece of native copper, which had been
hammered roughly into a flat, thick, irregular sheet. This is without
holes, and is probably an unfinished ornament. Above this, and
close to the ><kull, was a small copper cone, like manv found on the
altar of the great mound. Near the right shoulder was a large sea-
shell like the others I have mentioned. This skeleton, as it

=

lay in
the grave, measured five feet ten inches from the top of the skull to
the top of the great toe, and the individual was not far from five
feet four inches in height when living. With the exception of a por-
tion of the sacrum, which had entirely disappeared, this skeleton
was taken out in a perfect condition. The decay of the sacrum was
owin;:, probably, to the fact that a small round stone had fallen in
such a way as to allow water to percolate around it.

This skeleton is a good illustration of the absurdity of the common
notion that as soon as skeletons, which have long been buried
are exposed to the air they fall to dust. I always have a quiet lau<*h
when I read notices of that kind, and you may put all such accounts
down to the inexperience and clumsy work of the persons removino-
the skeleton. The fact is that it requires great care to remove the
earth from about the bones, and very few persons will take the time
to do it properly. As soon as a bone is uncovered most persons
attempt to remove it at once, and, of course, it goes to pieces. Now,
if a skeleton is in dry earth or gravel, and is very dry and crumblin<*
the proper mode of procedure is to uncover the bones with creat
care, loosening the earth with the point of a small, flat trowef and
removing it from the bones by means of a small broom, or clothes-

brush, then let the moist air come in contact with the bone, or, if the
air is very dry and hot, sprinkle the bones with water and let them
absorb all they will. In this way the particles of bone swell and
interlock, and, after a while, the bone can be safely taken up by
avoiding force in removing it from the earth. In case the bones are
in a wet clay or earth the matrix must be removed with great care.
In such cases the bones are soft and spongy, and they must be allowed
to remain in place until they have dried off; but they must not be

exposed to the full heat of the sun, otherwise they will crack and
splinter as they dry. Of course, instances often occur where we
find only minute fragments of a skeleton in a grave, all the rest

having passed through a chemical change and been reduced to its

earthly particles; but that every bone found in a grave can be prt-
served by using proper care I know from long experience to be the
case. I may also call your attention to the fact that the state of

perfection of the skeleton, outside of certain limits, is not evidence

by itself, of the antiquity of the bones, as the conditions of burial,
as well as the character of the bones, must be taken into account.

In our exploration of this burial-place we found there three laro-e

pits, which were covered with gravel and stones, like the grave I have
just described. These pits had been dug through the compact iron-
cemented gravel below the clay, even to the depth of five feet,
and all the material taken from them had been carried away. The
pits were then filled with ashes and burned earth, and covered with
several inches of gravel and stones, like a grave. The sides of the

pit were not burned, so it was evident that the ashes were not from
fires on the spot. There were several places uncovered bv our exca-
vations near these pits or graves where fires had been made on the

clay or gravel, but the ashes had been removed, and hence it is prob-
able that they had been put in these carefully marked pits. But
what had become of the gravel taken from them?
You will remember that in the great mound of the group of altar

mounds, there was a layer of gravel two or three inches thick, which
we have called the concrete layer. This gravel was cemented by a
large amount of iron, and it has been a puzzle where the iron came
from. It was far too great in amount to have been derived from the

clay in the mound above, and, besides, the gravel of the same layer
about the edges was loose and light without any mixture of iron.

Now, this iron gravel from the burial place is of the same character
as that forming the, concrete layer in the mound, and it, therefore,
seems probable that these pits must have been dug for the purpose
of obtaining it. As this gravel had been used during the extensive
ceremonies which must have taken place at the time the mound was
constructed, the very place from which it was taken seems to have
been held sacred, and the pits, therefore, filled with burnt material,
covered over and marked in the same manner as some of the graves.
This again, is further evidence of the connection of the burial place
and the ceremonies which took place there with the altar mounds.
The more we examine into the details of this wonderful group of an-
cient works, the more interesting and instructive they become. We
have already spread before us the outlines of a grand picture of the

singular ceremonies connected with the religious and mortuary cus-
toms of a strange people. There are still some touches to be <*iven
before the picture is complete, but it is more perfect than any other
that has been drawn, and as our work goes on, we may yet be able to
fill it out, and finally present it as a perfect whole. Unfortunately,
other duties call me home at once, and for some months I shall not
be able to give personal supervision to the work, but it will be con-
tinued under the direction of Dr. Metz so long as the money in hand
holds out. Will more be forthcoming to enable us to keep on to the
end ? Friends to the cause of American archaeology must answer
this. On my way home, I shall visit the serpent mound a<*ain, and
will try and write to you from that wonderful monument of an an-
cient race. Yours very truly, F. W. PUTNAM.
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SO-CALLED BRIBERY OF ARCHITECTS.

EVERAL weeks ago we re-

ceived from several architects

in New York and Boston copies

of a circular issued by a business

firm which, although it was headed
" confidential," did not appear to be

one of those flagrant attempts at

p corruption which we are willing to

expose, but rather an offer of a trade

discount such as business houses may
and do issue every day without de-

parting in any particular from the

strict path of mercantile morality.

As we had done in other cases, we
addressed a letter to the firm ex-

plaining the peculiar attitude of an

architect as toward his client, and

giving them an opportunity to with-

draw the circular or explain their

real meaning. They have chosen

the latter course, and have sent us the following statement, which

we trust will be as satisfactory to the architects who lodged their

complaints in our hands and whose nice sense of propriety we

cannot too much applaud as it is to ours :

NEW YOI:K, November 19, Lssfi.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Your favor of the 15th to hand, and contents carefully

noted.
In regard to our "confidential "

circular issued to architects, would

state that we have issued quite a number of them to architects in New
York and Brooklyn, not, however, with the slightest

" evil intent," or

with the idea of "corrupting" any one. The whole matter is simply

this, the construction of our rail requires that they be maile in sizes to

fit each particular opening, therefore, it is almost impossible for hard-

ware men to keep a supply of them on hand, and they simply order

them from us when they have a positive order for some. And we know
of a great many instances where our rail has been called for in speci-

fications, and when a hardware-dealer or his agent figures on a job, he

has, in many instances, tried to work off either the common floor-rail

or some patent hanger that he has in stock, and very often does not

hesitate to misrepresent our rail, and say it is no good, and even says
lie knew of cases where it was put in and had to be taken out because

it did not work.
We have worked very hard to try to get this rail introduced here,

and it has cost us a great deal of money, and the results thus far in a

pecuniary way are not gratifying, although in every instance the rail

has, as far as we can learn, given entire satisfaction. In some cases,

where we heard the rail did not work well, we found it was caused, at

times, by a wanton disregard of the directions given for laying same,
or plaster was allowed to cover it up, and then the rail was blamed.
In every case we looked into the matter and rectified the error of others

and made everything all right. In offering a commission of ten per
cent to the architects on such a thing as this, it would show a very poor
conception of their integrity, if it was offered as a bribe, but we know
that in many instances the hardware is ordered direct, and the archi-

tects wish to save as much for their client as they possibly can, and in

offering this coin uission or discount, we wished to get on the track of

places where our rail was to be used, so that when it went in we could
follow it up and know that it worked satisfactorily. This is entirely

separate and distinct from our trade discount, and we did it simply to

find out where our rails were located, so that we can know they work
properly.
The writer knows, from personal experience with several architects,

that they are on the war-path about this very circular, but when the
matter has been explained to them in the manner in which I have just
written, that they are satisfied with their explanation. We have too
much at stake, and value our reputation too highly to attempt to bribe

any one. If we were furnishing a material that was in the open mar-
ket, and offered a commission that the contract vvas to be given to us,
it might be assumed that we offered a bribe, and it might lay the party
accepting same open to this belief, but it is not ao.

We simply wish to get a check on these persons who try and spoil
the sale of our rails. We adopt this method after long consideration,
and after conferring with parties whom we believe are in a condition to
know.
We thank you for your kind consideration in this matter, and assur-

ing you that we appreciate your kindness, remain, Yours truly,
GEORGE T. TAYLOR, General Agent.

We believe that the Boston firm of gas-fitters who issued a some-
what similar circular which, to our minds, merely offers a rebate
that the architect can secure for his client, is a straightforward
business proposition which does not contain the essential essence of

bribery, and so do not hold them up to scorn as we have been asked
to do.

ENGINEERS' CLUB OP PHILADELPHIA.

AT the meeting held November 6, 1886, Mr. Frank A. Hill pre-
sented a paper upon Accidents in Anthracite Mines.

The impression that the proportion of fatal accidents iu the an-

thracite mines is increasing, which has grown from the occurrence of

recent disasters, is incorrect.

The duty of the mining engineer and superintendent is to obtain

the greatest yield at the least cost of money and life. The possible

yield is more than the market can absorb, and the reduced cost of

the coal at the mines shows the improvement in the economy of min-

ing, but this has not been accomplished at the expense of the lives of

the miners. From 1875 to 1880 (six years) there was an average of

one death for every 98,662 tons mined, while from 1881 to 1885 (five

years), the average was one death for every 105,879 tons mined.
This improvement is in the face of increased danger from gases,
mine-fires, roof-falls, quicksand, water, additional machinery, etc.

Roof-falls kill forty-four per cent of those who lose their lives in

the mines.

Carelessness of the men is the greatest danger and the one hardest
to meet. The importation of unskilled foreign labor joins ignorance
with carelessness in swelling the death-rate. Roof-falls, explosions
of fire-damp, and careless handling of powder, furnish at least sixty

per cent of the deaths. In almost every case these accidents are
due to the carelessness of the men

;
ten per cent is a very high esti-

m ite of the accidents for which officials are responsible.
From 1875 to 1885 (eleven years) in Great Britain the average

number of tons mined to one life lost was 130,555 ;
in the anthracite

region of Pennsylvania, 102,608.
There are no breakers in England, and as we waste in the breaker

one-third of the material hoisted from the mine, fifty per cent should
be added to the shipment to obtain our true production. The Eng-
lish miner uses about one-fifteenth as much powder as the anthracite

miner, so that fourteen-fifteenths of the accidents from powder, as
well as all accidents in the breaker, must be eliminated in a fair com-

parison. With these corrections made, the average number of tons
mined in the Pennsylvania anthracite mines was 181,252 tons per
one life lost, as against 130,555 in Great Britain.

The Secretary presented, for Mr. Herman Haupt, Jr., a descrip-
tion of the St. Paul Ice Palace, illustrated by photographs and

prints. The structure was of rectangular cruciform ground plan,
180 feet by 154 feet, with principal tower 106 feet high, surrounded

by other towers, etc., giving very beautiful and complete architectu-
ral character to the building. The principal entrance was under a
Gothic arch of 10 feet span and 25 feet high. The blocks of which
the palace was constructed were 22 inches by 44 inches by 20 inches,
the latter being the thickness of ice. They were marked out on the
surface of the ice on the Mississippi River, and sawed at once to

these dimensions, which were unchanged afterwards, except where,
in round towers, etc., some trimming with axes was required. The
blocks were raised in place by ice-tongs and tackle, operated by
horse-power. The blocks in walls and arches were cemented with

water, which, at the existing temperature, froze almost immediately.
The structure was reared in about forty-two days. It was the con-

ception of Mr. George Thompson, of St. Paul.

HOWARD MURPHY, Secretary and Treasurer.

MILL-FLOORS.
DECEMBER 4, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, I have read the rejoinder of C. to my treatment of

the question of mill floors with much interest. I anticipated the

reply that the present Building Act appeared to require the longi-
tudinal girder to which I have taken exception, if this require-
ment exists in fact, it may be one of the few faults in an otherwise
excellent building law. My observation of the use of this girder
has been limited to buildings which are not intended for heavy stor-

age, which can hardly be put. to that use in any event, and which
might therefore be treated rightly on a lower factor of safety than
that which would be required for a warehouse subject to contain

very heavy merchandise.
C will observe that Mr. Woodbury made use of a factor-of-safety

of 6, upon ii modulus of rupture considerably higher than is given
in Trautwine. I am without the necessary technical knowledge either
of mathematics or of construction which would enable me to pass
upon a question as to the relative merits of the different methods of

computation ;
but the conclusion which I have derived from Mr.

Woodbury's treatment of the subject of mill floors in his treatise

upon the subject, and also from other experience and sustaining evi-
dence of mill-engineers, is that so far as the floor frame is concerned,
the mill-construction could be adapted to all the ordinary purposes
of storage as safely as the ordinary joist construction, 12 to 24 inch
on centres, without the longitudinal girder.

This is a point which might well be made a subject of discussion

among experts. According to Mr. Woodbury's investigations, the

following goods would require to be packed ten feet high in order to

bring the weights named upon each square foot of floor. I have
selected the heaviest articles of customary storage :

Enst India wool 280 Ibs.
The heaviest woollen flannels in cases or bales . '. '. 220 "'
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Compressed cotton 250 Ibs.

Jute lashings (whatever they may be) 430 "

Heavily sized cotton tickings 370 "

Wheat in bags 390 "

Brown sugar in boxes 450 "

Among the articles which would weigh more per square^foot, if

piled ten feet high, may be named
Soda ash 620 Ibs.

English cement 730 "

but these articles would never be piled so high, or very rarely, inside

a warehouse except upon a basement floor.

The articles which might require special consideration would be

Super-calendered book-paper 690 Ibs.

Glass 600 "

Tin plates in boxes 2,780
"

these latter articles being in somewhat small packages may be piled

very high by hand without putting too much work into the piling.
Are the warehouses in Boston of the ordinary construction built

for miscellaneous purposes, consistent with the factor made use of by
Mr. Woodbury when built to carry customary loads, and not for

special purposes ? If, they are not constructed on these conditions,
is the joisted floor with the longitudinal girder of necessity adopted
in place of mill construction of a heavy kind?
The fact is mentioned by C. that if heavy timbers are placed 10 feet

apart, 4-inch plank would be required for the main floor ; and this

would, perhaps, cost more than the ordinary method of flooring.
But there arejother reasons than strength for the adoption of the

4-inch floor ; it is more slow-burning ; this point comes in for consid-

eration at the present time, when the necessity has been forced upon
owners by the advance in the rates of insurance to avoid combusti-
ble architecture, thereby giving architects an opportunity which they
never had before to present suitable plans.
We consider the best construction for factory purposes to be spans

not^exceeding twenty feet in length for the timbers, and spaces not

exceeding eight feet on centres. This brings the posts eight ftet

apart ;
I am well aware that owners greatly object to the proximity

of posts. But herein again comes in the factor-of-safety from fin.1

,

especially if iron posts are made use of, subject to be destroyed at

very short notice by the heat of a very moderate fire. In this con-

sideration again the skilful architect; may have an opportunity to

prove to owners in which direction their true interests lie, now that

the stock underwriters have undertaken prevention of loss by fire, in

addition to their previous functions.

I trust that this sort of criticism may not be considered officious.

The experience of the mutual underwriters is mainly limited to fac-

tory buildings in which the loads are light, as has been previously
stated

;
but when they witness the extremely profitable results of the

system of preventing fire in factories, it is difficult for them not to

hanker a little for the control and direction of other property which

they cannot now insure, in order that they might try their own hands
in stopping wasteful destruction.

The gain to a textile manufacturer during the past thirty-five

years (the life of the Mutual Insurance Company, of which the

undersigned is president), as compared to other methods of insur-

ance, has been this : that the actual dividends which have been re

turned to the members of this company in thirty-five years, if made
use of by the manufacturers in their business at six per cent annual
interest throughout the period, will have saved to them in thirty-
five years, very nearly, if not quite the entire value of the property
now insured in their names, which could have been destroyed by a

fire, causing a total loss of everything combustible upon the premises,
including building, machinery, stock and goods.

.ZEsthetically considered, is not the mill floor to be greatly preferred
to the naked joists or to the plastered ceiling ?

EDWARD ATKINSON.

THE MANHATTAN STORAGE WAREHOUSE PLATE
BALTIMOKE, MD., November 29, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:

Dear Sirs, Will you inform me what the building is, and whai
streets it is the corner of the one shown on the extreme right, in

your gelatine print of the Manhattan Storage Warehouse, American
Architect of November 27, and oblige

W. CLAUDE FREDERIC, Architect,

[WE believe it is an extension or an independent adjunct of the Gran
Central Depot on Forty-second St. EDS. AMERICAN ARCHITECT.]

"

THE RIGHT TO REJECT BIDS.

INDIANAPOLIS, IND., December 1, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, A private corporation advertise for bids on an im

portant structure in the usual form "
reserving the right to rejec

any and all bids." The sealed bids are opened in private by th(

company's officers, the terms of the bids^are not made public, ant
the contract awarded to one of the bidders, who agrees with the

company not to allow the amount of his bid to be known. What ar
the rights of bidders under such circumstances, and what remedy, i

,ny, has the lowest bidder among those shut out, granting him to be
olvent and capable, and his proposed bondsmen above criticism ?

Very respectfully, A CONTRACTOR.

[THE bidders have no claim to know the amount of the accepted tender,
E the parties immediately interested wish to keep it to themselves, nor has
he lowest, or any other bidder, under the conditions of the bidding, a right
o insist upon the acceptance of his offer. The reservation made in the
idvertisement that the company should have the right to reject any and all

'jids makes this clear, but even where no stipulation of this kind is made
t has been repeatedly decided that the party inviting bids has a right to
onsider other circumstances besides the relative amount of the tenders,
ind to accept the one which seems, on the whole, most advantageous for
lim. EDS. AMERICAN ARCHITECT.]

GIGANTIC STATDES OF BUDDHA. The statue of Liberty just in-

augurated at New York, says the Daily News, is described as towering
'
to the skies above all known statues of the present and the past,"

and as
" the Great Eastern of statues." The writer may be excused

'or not knowing that a much higher statue exists, and has long existed
n Afghanistan. . . . These statues are on the principal road between
3abul and Balkli, at a locality known as Bamian. At that place the
road passes through valleys, with high scarped cliffs of conglomerate.
Probably about the early centuries of the Christian era the Buddhists
xcavated numerous caves, as monasteries for themselves, in the rock

of these valleys. These ancient excavations still exist, and can be
counted by thousands. In addition to these, a number of statues of

Buddha were cut out of the solid rock. Two, at leaet, are still stand-

ng, and the largest was measured by Captain Talbot with the theodo-
lite ;

so that we now know the height to at least a few inches. The
measurement gave it as 173 feet high ; that is rather more by a few
inches than the Nelson Column in Trafalgar Square, and nearly 70 feet

higher than the New York figure. This figure of Buddha is the real
" Great Eastern

"
of statues. The celebrated Memnon statues of

Egypt would only come up to the knee of this mighty ikon. At Ba-
mian there is another figure of Buddha, 120 feet high. These are
erect standing figures ;

there is also a sitting figure about 30 feet high,
There are the remains of two other figures, but they are in a ruinous
condition one of them is estimated to have been about 50 or 60 feet.

These statues were originally, we know, either gilt or covered with
metal. The Chinese Pilgrim, Hiouen Tlisang, passed the spot in the
first half of the seventh century, A. D., and from him we have a descrip-
tion of the two largest figures as they existed at that date.
The statues have, of course, suffered from time. Armies have
often passed by the road. Genghiz Khan and Timur-Lung's hosts
did so, but they had only bows and arrows to throw at the idols. In
later times Mohammedan soldiers have passed with artillery, and in

their hatred of
" Bhuts "

or idols they fired solid shot. The idols have,
thanks to their great size, stood this treatment very fairly, and, in spite
of it the true character of the figures, as well as the art style to which
they belong, is still faithfully preserved. From a letter to the London
Daily News.

THK CITY OF RHODES. The city of Rhodes is situated close to the
northernmost extremity of the island, facing the mainland, with a north-
eastern aspect. In front of it are three harbors, which were originally
separated from one another by small spits of land; but these were sub-

sequently improved and strengthened by moles so as to afford protec-
tion against the sea. From the shore the ground rises gradually in the
form of an ancient theatre, the highest point being towards the West,
where it overlooks the sea in the opposite direction. This hill which
now bears the name of Mount Smith, because the house that stands on
its summit was the residence of Sir Sidney "Smith in 1802, at the time
of Napoleon's Egyptian expedition was the position of the ancient

acropolis. But it is by no means a commanding height, and this is pro-
bably the reason why no city was built here at an early period; for this

site was unoccupied until towards the close of the Peloponnesian War
(B.C. 408), when the inhabitants of the three leading cities of the island,

Lindos, lalysos, and Cameiros, agreed to abandon their homes and found
a city in common. In other respects the position is admirable for a
commercial station on account of its harbors, its nearness to the main-

land, and its being a natural point of departure for Egypt and the East.
The later glories of the place, when it became the stronghold of the

Knights of St. John, and one of the bulwarks of Christian Europe
against the Ottomans at the height of their power, have almost eclipsed
its ancient fame. Yet Strabo speaks of its grandeur as being surpassed
by no other city, and hardly equalled by any (xiv. 2, 5, p. 652). Its

commerce, its political institutions, its school of oratory, and its school
of sculpture, enjoyed a world-wide renown. Its strength was so great
that it endured a siege by Demetrius Poliorcetes in B. c. 304 and tri-

umphantly repulsed him, though he brought all his force against it for
the space of a year. Nor can we forget that it became the residence
of many great men ;

that Cicero studied there, and that Tiberius chose
it as his place of voluntary exile. Of the magnificence of that time
little remains beyond the Hellenic foundations of the moles and the
numerous sepulchral monuments of gray marble resembling small
round altars or pedestals of statues which are met with in the city and
the suburbs. But, as a specimen of a mediaeval fortress the existing
city is almost unrivalled

;
and the objects that remain there, notwith-

standing the ravages of time, illustrate in an impressive manner the

organization of the Order of the Knights of St. John. The enormous
moat, wide and deep, and faced on both sides with stone ; the solid walls,
with towers at intervals, forming sometimes a double, and at the highest
point, where the palace of the Grand Master stood, a triple line of de-

fence, and drawn in a horse-shoe form over the sloping heights from
either side of the central harbor, and along the line of the harbor itself ;
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and the fortifications by which the moles themselves were protected
all remain unchanged to attest the strength of this bulwark, on which, for

centuries, the attacks of its powerful foes broke in Tain. H. F. Tozer,

in the Academy.

AIR FROM A CAVE FOR HOUSE-COOLING. I wish your opinion upon
a matter in which I am much interested. Grand Avenue cave, situ-

ated four miles from Mammouth cave, contains some nine miles of

avenues filled with delightfully cool, pure, dry air; temperature 56.

I propose to erect a house immediately over this cave ; make the out-

side walls and partitions all hollow, so that they may communicate
with a cellar, which shall be connected with the cave by a large shaft,

say eight feet square. The question is, will the air between the house

and cave take the temperature of the cave by diffusion or otherwise, or

will it be necessary to use mechanical means to get the air into the

building? I have seen and spoken to several scientific men on the

subject, who agree with me that an interchange of air will take place
and continue until equilibrium is restored by making the temperatures
the same. It is proposed to erect a hotel for a cool-air summer re-

sort, and also for a sanitarium. If you think proper, I would like you
to put this before the readers of your valuable periodical, and get the

benefit of their opinions. It is a matter of some scientific interest,

in which physicists, geologists, and sanitarians may be interested.

M. II. Crump, in Science.

SUFFOCATION IN WELLS. A painful story of death from mis-

adventure, which in this, as in so many other eases, means deatli

from ignorance or carelessness, was investigated the other day by
Dr. Uanford Thomas. A prisoner in Pentonville Goal volunteered,
with a colleague, to descend a disused well for the purpose of

removing pumps. The danger of such a proceeding is manifest, and it

is reported that the authorities were warned of the danger, and the

jury certainly appended a censure to their verdict. One of the men
died, and the other was so much affected that he had to go to a

hospital. It is scarcely necessary to remind our readers that the utmost
caution should be used before entering any well or confined space.
Carbonic acid generates under a variety of conditions, and its action,
even in small quantity, is not only poisonous, but paralyzing. The can-
dle test is, when properly used, sufficient. If the candle burns clear
and bright to the very bottom, there is no danger; but if it does not go
to the bottom, there is always a possibility that carbonic acid, which is

half as heavy again as air, may lie there, as in the celebrated Grotto
del Cane, in which a man can stand, while a dog is asphyxiated. It is

commonly supposed that carbonic acid accumulates only in old or dis-

used wells. This is a dangerous delusion. We were present a few
years ago at an inspection of a new well on the estate of our lamented
editor, the late Dr. \Vakely. The well had only been sunk a few weeks
before in a country place remote from houses. It was loosely covered,
and one of the men was about to descend for the purpose of inspection,
when Dr. Wakely, with characteristic caution, insisted that a candle
should be lowered first. It went out before it had gone 6 feet

;
and it

is certain that if the man had gone down, as he proposed, he would
have fallen lifeless to the bottom. The generation of carbonic acid
below the surface of the earth is apparently capricious. The curious

pits or caves, some of them more than 100 feet in depth, which abound
in the neighborhood of liexley, in Kent, contain no carbonic acid, as
we can testify from personal experience, although they are said to have
been excavated in prehistoric times; whereas, as in the instance already
quoted, the gas may accumulate in a perfectly new chamber. The
mere extinction of a flame is not a sufficient indication of danger. If
the candle burns dimly there is risk, for the gas acts on living beings
as on candles, anil insensibility, or exhaustion tantamount to it, may be
produced by a quantity of carbonic acid which would not immediately
kill. Lancet.

SDGAR IN CEMENT. A letter in the Times of Wednesday, Novem-
ber 24, written by Mr. Tliomas llankey, points out that cane sugar and
lime form a definite chemical compound, which has very strong binding
qualities, and forms a cement of exceptional strength. Equal quanti-
ties of finely-powdered lime of a common kind, and of good brown
sugar, mixed with water, form a mortar which has been found to join
stones and even glass with great success. It is important that the lime
should be thoroughly air-slaked, for if any dry particles be left they
will swell and eventually break the joint. It is stated that this mortar
is equal in strength to Portland cement, and that the latter may proba-
bly be improved by the addition of sugar, or, perhaps, even of treacle.
A number of small experiments which have been made have proved
entirely successful, and it now remains to see whether the material
offers advantages in actual work sufficient to pay for its extra cost. If
this should prove a new use for sugar the news would be received witli
welcome in our West Indian colonies, which have long suffered from
the low prices brought about by the competition of beet-root. Engi-
neering.

In the next issue Engineering says : The letter respecting the use of
sugar in cement and mortar, which appeared in the Times last week,and which was noticed by us, has given risn to some further correspond-
ence. Surgeon-general W. Robert Cornish has written to say that the
Indian practice of mixing "jaggery," or unrefined sugar, with mortar
in certain proportions, is very ancient. In the latter part of the last
century a wall was erected as a fortification to the settlement of Ma-
dras, and remained until it was ordered to be removed in 1859. The
task proved exceedingly difficult, and the separation of the bricks from
the mortar was impracticable. Afterwards the original specification
for the wall came to light, and it was found that it required that the
mortar should include a certain proportion of "jaggery" mixed with
shell-lime and river sand. A copy of the document was published in
the Madras Mad in 1873. The same writer states that the polishedcnunam walls, for which Madras is famous, are prepared with cement
made with unrefined sugar. Another correspondent, Mr. Nathaniel
btevenaon, testifies to the beneficial effect of adding an ounce of sugarto each half-pint of water in mixing plaster-of-Paris for models A

third writer mentions the use of "
goor," a coarse sugar, as an ingre-

dient of mortar in India. Masonry cemented with this material re-

quires to be blasted before it can be destroyed.

ALL of the larger lumber-manufacturing Interests have made unusual
preparations for a very heavy production during the coming season. Buy-
ers will not be sorry to see the lumber manufacturers make the very tempt-
ing mistakes of overcrowding the markets. To all appearances this is

likely to be done even in the face of a very heavy demand which is likely
to set in early in the season. In the Northwest, in the two Virginias, and
in Georgia, much sawing and logging capacity has been erected during the
past few months, and those who are in the best positions to know predict a
very heavy supply of white and yellow pine, hemlock, spruce, and poplar,
and even walnut, cherry and oak. Some of the older heads in the trade
regret that the indications point to such a heavy supply of lumber. The
spirit of the trade is to rush in and take the consequences. The cornering
of the lumber market is and will remain an impossibility. It would be
possible to advance prices to a remunerative point and hold them there, but
there is no national organization among the lumber interests, and even
were it desirable, it is practically impossible. Georgia is fighting Michigan
and Maine, and Pennsylvania is endeavoring to maintain its hold upon the
market against many odds. In a word, the available supply of lumber is too
far beyond the reach of organization. It is possible that the hard woods
can be advanced permanently, but even here the chances are the other way.A great deal of machinery has been put up within easy reach of the hard-
wood regions, and close attention will hereafter be given to the manufac-
ture of hard wood because of the very general use that is being made of it
in the liner class of dwellings. The highest lumber authorities say that
there is nothing in the way of keeping margins as narrow in hard woods
as in other kinds. The season is at a close. The stocks for the winter are
only moderately large. A large amount of lumber will be moved this win-
ter by rail both East and West. A good many new mills will be put up
this winter. All of the wood-working establishments furnish good reports
as to the present and prospective condition of that rapidly-growing indus-
try. The fact is that at no time has there been a more urgent demand for
wood-working and saw-mill machinery and never, in any single year, has
us much old machinery been removed and supplanted with new. The lum-
ber question is an important one at this time, and it is pleasing to note that
there is very little difference of opinion among the largest manufacturers
and dealers in regard to trade prospects. They seem to unite in the ver-
dict of low prices and heavy supplies. Therefore the anticipation of future
wants will be entered upon very carefully.
The lists of building permits in New York, St. Louis, Minneapolis, St.

Paul, and in some cities of lesser proportions, show that although the build-
ing season is over, a great deal of work is contemplated during the winter
months. Chicago's October permits were 274 for 298 buildings, and for
November 17(i permits for 203 buildings. St. Louis permits for November
are given at 154, involving the expenditure of about .$800,000. Important
building enterprises are under consideration along several of the railroads
leading north and northwest from Chicago. The builders in Cincinnati
and Louisville entertained decided opinions as to the favorable character
of next year's building operations. The industrial improvements in pro-
gress in Southern States, and which has not been exaggerated, seems to be
reflected in an industrial improvement in the larger cities of the Ohio
Valley. A great deal of small house building will be done in a multitude
of large and small manufacturing cities. More money will be expended
by employers of labor in this direction than heretofore. The labor agita-
tions of the past year have directed the attention of employers to the advis-
ability of centering the interests of their working people in their own homes,
and quite a number of manufacturing corporations and firms have resolved
upon investments in house-building intended to directly benefit their
workers, and to indirectly benefit them.
The favorable reports which have been made from month to month in

this survey concerning the iron and steel interests, can only be repeated.
There are some indications that the iron trade is threatened with a boom.
For instance, it is given out officially that 800,000 tons of rails have been
sold for next year. This is fully one-half of the productive capacity. Two
new mills are under way, and there is talk that three or four more' may be
undertaken. The industries of the country have been acting very conser-
vatively, but the inducements of heavy business, and strong margins
will overcome the conservative manufacturing interests and will lead
them eventually into a race for trade which will, no doubt, end as all
other periods of great activity have ended. These recurring nps and
downs will continue until the problem of a just distribution of the products
of labor is solved.
The steel makers are greatly encouraged by the heavy demand for their

product. Several of the larger manufacturers have been consulted in a
general way for steel for next year's requirements to go into coastwise
tonnage, lake crafts, into engineering work, railway supplies, and in a
variety of directions. The consumption of steel next year will be at least
one-half greater than this, provided that nothing unusual happens to side
track some of the huge enterprises that are looming up.

Witliiu a few days negotiations have been opened for large building
tracts not far from New York, Philadelphia, Chicago, and two or three
other smaller Western cities. Suburban property is improving more rap-
idly than any other. The strong tendency to a concentration of population
is helping in this improvement. At the same time it cannot be overlooked
that there is an outflow of small manufacturing enterprise to which taxa-
tion and the dearer labor of cities are obstacles. At th same time real
estate is improving in value both for manufacturing and residence pur-
pose. Nothing like a speculative feature is likely to develop,The strong features at this date are the heavy railway traffic and the

consumption, the practical unanimity of the public upon all ques-
tions of political economy, not even excepting the traffic issue, the growth
of industrial enterprise in the South, the expanding opportunities for
investment of capital both North and South, and finally, the more favor-
able prospects of friendly relations between labor and capital. A half-
dozen labor conventions of one kind or another will be held during the
coming winter. A very important convention has been in session this
week at Columbus, Ohio. Another will be held in Cincinnati in Febru-
ary, another in Washington, and one is projected in New York city. There
is a general spirit of organization amongst the working classes," but their
coming together means nothing of which capital need be afraid.
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1UTR. A. F. D'OENCH, the Superintendent of Buildings for

IXL the City of New York, very kindly corrects our statement

that notwithstanding the law restricting the height of

dwelling houses to eighty feet, such structures were now built

there of greater height, and informs us that since the passage
of the law no permits have been issued from the Bureau of In-

spection of Buildings for any structures exceeding the legal

limit of height. We will not attempt to excuse ourselves for

making the statement, which was based on the statement made

by one of the daily papers, usually well-informed, but we are,

of course, glad to be corrected.

FEW days ago, just after a heavy fall of snow, the roof

of the Highland Skating-Rink, in Boston, fell in. It is

said that a large party, of four hundred or more, would have

occupied the building in the evening, but it fortunately col-

lapsed before their arrival, and no one was seriously injured.

Singularly enough, the roof was quite similar in form to that

of the market-house at Lancaster, Pennsylvania, which gave

way on Christmas eve some two years ago, from the weight of

snow on it, but the Boston roof seems to have been rather sim-

pler, and not so good, if any structure can be called good which

is unable to support a December snow-fall. In both examples
the trusses formed circular arcs, tied with iron rods, but in the

Lancaster roof, if we recollect rightly, the tie-rod held the feet

of the rafter, and supported struts of some kind, while the Bos-

ton roofs consisted only of a laminated rib of plank, tied at a

point some distance above the springing by a rod which was

simply kept from sagging by a light rod suspended from the

top of the truss, and there seems to have been no strutting or

wind-bracing of any kind. As shown by the appearance of

the ruins, the effect of the snow-load was to distort the rib,

flattening it on one side of the centre, and bulging it out on

the other. This distortion brought at once a severe tensile

strain on the tie-rods and cross-strains on the rafters, and it is

probable, judging from the ruins, that in some trusses the tie-

rods failed first, and in others the rafters, while some of the

trusses, which contrived to spread in spite of their tie-rods,

slipped at one end off the walls, and collapsed with the rest.

The loss to the owner of the building is said to be fifty thou-

sand dollars, on which there is of course no insurance. For the

honor of the profession, we are glad to say that no architect's

name is mentioned as having been concerned in the design of

the truss, and the owner seems likely to have to bear alone the

credit of furnishing another example of the danger of construct-

ing buildings without regard to the ordinary rules of stability

and strength.

TITHE attempt of the New York Board of Aldermen to injure
JX the New York Steam Company, by compelling it to reduce

the pressure in its mains to fifty pounds, has been inter-

fered with by the veto of the Mayor, who, in his message on
the subject, expresses doubts as to the dangers from malaria
excited by the pipes, which some of the gentlemen of the
Board thought so serious, and points out, what was evident be-

fore, that the enforcement of the resolution " would seriously
affect the capacity of the company in supplying customers."
The large majority in favor of the measure at its first consid-
eration seems to show that the Board could pass it over the

Mayor's veto if it were so inclined, but it is probable that it

will hardly venture to do so. In fact, as the demands of poli-
tics have already been satisfied by showing the unemployed
engineers and firemen and -their friends how devoted the Al-
dermen are to their interests, it would obviously be prudent
now to exhibit, for the benefit of those voters who depend in

some way on the New York Steam Company, a praiseworthy
care in listening with attention to the Mayor's arguments in

their behalf.

WE have from time to time in the French newspapers de-

tails of the work for the Paris Exhibition of 1889,
which are quite interesting. According to the plan now

decided upon, the main part of the exhibition will be contained
in three separate buildings, occupying three sides of the rec-

tangular Champ de Mars, while the fourth side, toward the

river, will be open except for the thousand-foot Eiffel tower,
which is to stand in the middle. The two buildings on the

longer sides of the parallelogram are to be devoted to the gen-
eral purposes of the exhibition, while the building on the third

side, which will stand directly in front of the Ecole Militaire,
is to be reserved for machinery. This structure, according to

the plan, measures twelve hundred and fifty feet in length, by
about three hundred and seventy-five in breadth, and it is in-

tended to cover it with a roof in a single span, one hundred
and forty-five feet high, which will be, we think, the largest

single-span roof yet built, although smaller roofs have been
constructed of greater span, as, for instance, the roof of the

rotunda at the Vienna Exhibition. As to the Eiffel tower,
there seems to be now some doubt whether the residents of the

neighborhood will permit the construction of an object, which,
to say the least, will not add to their comfort, except as a cu-

riosity of construction. Neither engineers nor architects seem
to have taken great satisfaction in the prospect of seeing this

huge structure overlooking the city, and the adoption of the

scheme is said to have been due to the zeal of some of the

members of the municipal government. Now, however, a con-

siderable number of the rich and influential people who have
houses near by have entered a formal protest against the erec
tion of any permanent structure of the kind, and it would not
be surprising, or particularly to be regretted, if the Commission
should, even at this late day, give up the plan, and arrange to

have the visitors to the exhibition take their bird's-eye view
of the city from a captive balloon, or some other inexpensive
and temporary affair.

CURIOUS piece of engineering has just been carried out
in Stockholm. The old city, which was built on an island

at the outlet of Lake Melar, has long been given up to

official residences, and to the kinds of business which officialism

collects about itself, and the well-to-do citizens have removed
their habitations to the suburban districts on the shores of the

lake. The district on the north shore, under the name of

Norrmalm, was first settled, and has become the business

quarter of the town, while the southern shore, which is very
steep and broken, has only within a few years, through the

filling up of the other suburbs, been invaded by a rapidly-in-

creasing population, which has built up there the town of So-
dermalm. So long as Sodermalm consisted simply of a row of

houses on the lake shore, there was no difficulty in providing
quick and easy communication between it and the other por-
tions of the city by means of ferry-boats, but people with a
taste for fresh air and an extensive prospect soon took posses-
sion of the plateau of Mosebacka, a hundred feet above the

water-front, and reached from it by a very steep slope, the in-

clination averaging one in five. If any one will try walking
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up a hill of this pitch, and a hundred feet high, he will find

that the inhabitants of the Mosebacka plateau needed pretty
muscular legs, and, although zigzag roads of practicable grade
were soon made, they were long and tiresome, and as the pop-
ulation increased it became more and more necessary to pro-
vide better and easier communication between the high land

and the lake shore. For such purposes it is very common in

foreign cities to use rope railways, but the Swedish engineers
seem to have more confidence in the nerves of the public than

those of France or Switzerland, and the first solution of the

problem which occurred to them was to place elevators by the

shore, extending nearly or quite to the height of the plateau,
and connected with it by long horizontal bridges. If all these

could be kept enclosed, there might be nothing particularly

disagreeable about the transit; but in practice the elevator

runs its course of nearly a hundred feet in an open framework,
at the top of which its passengers are launched upon a long,

open trestle-work, over which they must find their way to their

houses on the heights. One would think that in stormy
weather this light construction, secured to the ground only at

one end and at the foot, would vibrate rather frightfully, even

if the passengers were not blown entirely off it, but so far no

accidents have happened.

PERHAPS
the public proved not quite so bold as the en-

gineers expected, for in the second elevator, which has just

been completed, the hoistway is enclosed in a large build-

ing, which contains also a cafe, reading-room, and several

other apartments for the entertainment of those who wish to

rest on their way home. In both cases the elevators them-

selves are do .ble, with cars of wood, each carried by two wire

ropes, and furnished with what we consider an old-fashioned

safety-catch for passenger-elevators, consisting of ratchets,

thrown out by a spring attached to the rope and engaging in

teeth secured to the guides, after the method still used here for

freight elevators. The cars are about six and one-half feet by
seven, and are considered large enough to carry twelve per-

sons, but the rule is to take only nine at a time. The machin-

ery of the first elevators came from the United States, but that

of the second pair was made in Sweden. The principle is

simply that of an ordinary hydraulic elevator, fed from a
closed tank beside it, into which air is forced, in the way very
common among us, so as to keep the water under a pressure of

about sixty pounds to the square inch. According to Le Genie

Civil, the first set of elevators, which has been in service some-

thing more than a year, has proved very successful, transport-

ing in twelve months nearly two million persons, and earning
a large return on the capital invested.

WITH
the present year the editorial management of Build-

ing passes out of the hands of Mr. William Paul Ger-
hard, whose professional engagements no longer permit

him to devote the necessary time to editorial labors, into those
of Mr. William T. Comstock, the publisher, who conducted it

so successfully until Mr. Gerhard undertook the work at the

beginning of this year. While we hope and believe that under
Mr. Comstock's efficient management Building will lose noth-

ing of its excellent qualities, we must express our regret at

losing Mr. Gerhard from the field of professional journalism.
We were sure, when he was put in charge of it, that the techni-
cal character and tone of the paper would be of the best, but
we were hardly prepared to find him so familiar with the ways
and thoughts of architects as his editorial work showed him
to be, and the readers of Building will always feel, while they
rejoice in their friend's growing fame as a sanitary engineer,
that they may depend upon his appreciation of their feeling, and
his sympathy with a profession to which he has been of no
small service.

'IJCCORDING to the daily papers, no industry is more pro-
r\ lific in brilliant inventions than that of iron manufacture,

and hardly a week passes without the announcement of
some startling innovation in that art, which, after securing a
column's notice in half a dozen journals, falls into oblivion,"to
be succeeded by another, equally astonishing and equally short-
lived. The last of the devices to which our admiring attention
has been directed is known as the "sand-core" process, and so
far as we can gather from the Boston Herald, which is not

remarkable for the accuracy of its scientific descriptions, con-
sists in "improving" the manufacture of steel rails, shafting
and other products, by making them out of sand, covered with
a coating of metal. The sand seems to be got into the steel or
iron by putting it in a can, which is placed in the middle of the
usual bundle or fagot of bars, heating, and rolling out the
whole together, in such a way as to keep the sand in the
middle and the iron outside. We are inclined to think that
most people will be surprised to hear that this combination,
particularly when used for rails, possesses "great stiffness,

making a seventy-pound rail fully equal to one of one hundred
pounds made solid." This singular effect of

stuffing rails with
sand is even surpassed by the benefits which the same sort of

filling confers upon
"
line

"
shafting, in which forty per cent,

or, as we suppose is meant, two-fifths the bulk of the shafting,
can be made of sand, with the effect of adding greatly to the
stiffness and strength of the shafting, and, it is needless to say,
of cheapening it materially. We commend this statement par-
ticularly to scientific mechanical engineers. If taking out two-
fifths of the substance of a piece of shafting, and filling the
hole with sand, adds materially to its strength, it would seem
as if it would gain still more by replacing a larger portion of the
metal with "silica," so that a length of stove-pipe, filled with

gravel would be just the thing for the principal shaft of a large
machine-shop. Worse than this, we are told that these metal-
lic sausages answer admirably for car-axles, so that, while we
can trust engineers to draw their own conclusions as to the new
kind of shafting, there seems to be no security that some rail-

way manager may not equip his passenger-cars with such

cheap imitations of good, sound iron, to the great danger of
the public.

WE are far from making as much use of permanent pave-
ments as other nations, but the fashion of solid and
durable building is spreading among us, and some of our

readers may be glad hereafter to remember a clever device,
which, according to La Semaine des Constructeurs, has been
recently introduced for forming handsome and desirable water-
proof floors at a small expense. The usual way of making
such a floor with us is to lay iron beams, with brick or terra-
cotta arches between, and put a thick bed of concrete over the
arches, laying the tiles on the concrete whenever it is dry.
This makes a heavy and costly floor; and water falling on the
tiles may in time work its way down into .the concrete and
masonry beneath, causing dampness and stains. The new sys-
tem, invented by M. Gresly, does away with all the brickwork,
terra-cotta and concrete, employing only large tiles of earthen-
ware or artificial stone, of proper surface on top for walking
on, and modelled underneath so as to form a rich ceiling, which
are laid on light iron beams of V-section, such as are known in

Europe as Zores beams. The open side of the beams is laid

uppermost, so that the hollow forms a gutter, exactly like the
gutter of a stable, by which any water that may come through
the joints of the tiles over them is conducted to a safe outfall.
The cross joints of the tiles, which have no V-bearn under
them, are efficiently protected from leakage by being formed
with a section like that of the frame of some casement win-
dows, so that one edge of each tile hooks over into a groove
formed on the edge of the next, and water that may come
through runs along the groove until it reaches the ends, where
it drops into the V-iron, and is carried away. Nothing could
be simpler than the whole affair. The inventor claims, and
apparently with reason, that if a quantity of water amounting
to three feet in depth per hour should fall on the pavement, it

would be immediately carried off, without the possibility of
any drip into the room below ; and as there is no bedding of
the tiles to be done, and even the joints need not be cemented,
the laying, both of the V-beams and of the floor, is very cheap.
According to our experience, tiles of this kind would be better
in artificial stone than in vitrified clay. As there is no danger
of shrinking or warping in artificial stone, they could he made
in that material of more perfect shape, and closer fit, than
would be practicable with clay ; while clay, even without the
difficulties attendant upon its irregular contraction, could not
easily be made into pieces of the size and weight desirable for

giving the most solid floor, with the greatest economy of iron.
Where it is desirable to admit light through the pavement, M.
Gresly uses tiles of cast glass, and even for flat roofs the same
construction might be used, with the addition of a covering of
felt and asphalt, if

necessary.
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EGYPTIAN ARCHITECTURAL POTTERY.

^TOTESTWARD the

][
course of empire
wends its way," and

in order to trace the history of

art, we must commence at the

west and backward follow its

course to the east, and thence

to the north-eastern extremity
of Africa, where we find in

those lone monuments of other

days in the " Black Land "

the earliest and most marvel-

lous examples of man's con-

structive ability resting upon
a portion of the ancient delta

of the Nile. Any statement,

however, must stand upon a

hypothetical basis which seeks

to fix this point as the initia-

tive one from which emanated
that impulse which resulted in

the greatest mechanical con-

structiveness ever known in

the history of the human fam-

ily. Our knowledge of Chal-

dea is yet very imperfect, and
it is possible that as that coun-

try becomes more thoroughly

explored, architectural re-
mains may be discovered of

an earlier date than those now
known to exist upon the banks
of the Nile. The buildings of

Mesopotamia were not so well

constructed as were those of

Ejrypt, where for a long period
the royal tomb was the chief

?b
.

ect
y
of the king>g^ anj

it is possible that it is owing
to the indestructible manner
in which the Egyptian monu-

? , t ,-,
ments were erected that Lgypt

<

OLD CHURCH.
,

Arrr:"- /krrcH B/ TH/ CAW^TT

retains the palm of historical priority. The adobes or sun-dried

bricks employed for constructive purposes in Mesopotamia did not

possess the cap.ieity to impart perm.inency to architectural works of

any character, nor to offer great resistance to their obliteration

through the ever-changing courses of the Euphrates and Tigris.
The ancient history of the art of pottery manufacture therefore

forim a subject of great intent; for even from pre-historic periods
of human existence known to us only by the tangible mem >rial.s of

primitive inhabitants, this art appears to have been practised. In

primitive times those who followed the plastic art produced only rude

adobes, and afterward vessels of coarse clay, which were sun-dried or

imperfectly baked, and which latter at a later period were occasion-

ally ornamented with concentric and transverse scratches; from this

lowly origin the potter's craft, after centuries of gradual develop-
ment, finally culminated in the building of the. massive pyramids, and
after another lapse in those exquisite fictile forms and decorations of

the Greeks, and then ebbing and Howing with the tide of European
civilization, until as products of the art we fi.'id the almost unequalled
ceramic achievements of to-day. The art of pottery was well devel-

oped in Egypt long prior to the tima when Central Asia first offered

material proof of civilization. If we reckon the pyramids of Abou-
sere and Dashour as of the third dynasty, which, according to Lep-
sius, extended from 3338 to 3124 B. c., it will be readily seen that

many centuries elap-ed before the palaces of Nimroud were erected,
ami even Babylon cannot claim an age more remote. The primitive
art of making adobe bricks was easily learned, and some of the

earliest sun-dried bricks produced were doubtless used in the building
of the various brick pyramids.

In Egypt the station of every man for life was fixed by caste
;
the

individual could not make his o\vn way and fortune in the world, but
must follow the accident of birth, and if his father was a potter, he
must be one also. The caste system was the chief agent in the de-
cline of Egypt; it was a bar to progress, and discouraged all attempts
at improvement; it crushed out personal ambition, the result being
dull uniformity. Thus it happened that these people were satisfied

to plod out their aimless lives completing those works which their
ancestors had commenced, making not the least effort for tint devel-

opment of individual ideas; generation upon generation followed
each other for a period of a thousand years and then failed to be-

queath to posterity any indication of increased personal ability. It

is thought that the business of brick-making was a royal monopoly in

Egypt, as a very large number of bricks are found in that country

impressed with the cartouche of its princes. Were it not for these
ovals bearing the hieroglyphic characters used for the name of Egyp-
tian rulers, it would be almost an impossibility to even approximately
separate the dynasties.
The mud of the Nile is the only material in Egypt suitable for

brick-making. The modern plan is the same as the old
;
a bed is

inide, into ,vhieh are t'iro*n large q-nntities of cut-straw, mu I and
water, and this is tramped into pugs, removed in lumps, and shaped
in uu;iUs or by the h.ind. Tiio moulded clay is then sun-dried, not

burned, the bricks of Egypt, both ancient and modern, being adobes.

Egyptian bricks vary in dimensions from 1 foot 8 inches to 1 foot
3 inches long, and are in thickness from 8$ inches to 4 inches, and
weigh about 16 ibs. The largest are those of the earliest dynasties
before the sixth, aud they become of sm iller dimensions under the

eighteenth and following dynasties. At the earlier period rude
marks, spirals, curves or devices, made by pressing the finger or fin-

gers of tho hand into the m list clay, were impressed on the bricks ;

but from the time of the eighteenth until the twenty-second dynasty
(1600 to 900 B. c.) stamps were introduced of an oval or square
shape', having in relief the pranomen or name of the monarch, or
the names and titles of the persons for whose buildings or construc-
tions they were made. In the Egyptian room of the British Museum,
among the Egyptian antiquities, tlure are bricks from the pyramids
of llowara, Dashour and lllahoon, and others with the prtenomens of
Thothmes III and IV, B. c. 1600; Amenophis III, about 1500 B. c. ;

and Rimeses II, about 1332 B. c. R.imeses II is the Sesostris of
the Greeks and the "Pharaoh the Oppressor" of the Israelites; he
was the grandson of Rimeses I, whose son was Seti I, and whose
great-grandson Menephtah is the Pharaoh of the Exodus. The nar-
ratives of the classical writers have immortalized the military glory
of Sesostris, but his achievements, as well as those of his father,
Seti I, as patrons of architecture, are less well known.
At Thebes their creations were stupendous, and an inscription in

the temple at Karnak s'ates that Svsti I had planned a canal to con-
nect the Nile with the Red Sea, and at the same time to irrigate the

plains of Southern Goshen. Bricks stamped with the name of the
Pharaohs of the Exodus have been found at Tanis, the Ramases of
the Bible, and at Pithom, where the Scriptures tell us that " the

Egyptians made the children of Israel to serve with rigor, and they
made their lives bitter with hard bondage, in mortar and in brick
and in all manner of service in the field." (Exodus, i: 13, 14.) In

Exodus, v : 7, we find that the task-m isters and their officers were
commanded, "Ye shall no more give the people straw to make brick,
as heretofore; let them go and gather straw for themselves."
Recent excavations h.ive been made on the site of the Pithom, the

treasure-city built by King Rimeses II, with the bondage labor of

the children of Israel. The buildings proved to have consisted
almost entirely of tremendous storehouses, built of adobes

; some of
these sun-dried bricks were m ide with straw for binding, and some
without it.

We have seen in the Berlin Museum an adobe brick mixed with

straw, brought from Goshen. It bears the stamp of Rameses II, who
frequently made his headquarters at Tanis, from whence he started
on his warlike expeditions, and there he signed a treaty which termi-
nated one of his greatest wars, which was with the princes of the
Keeta. Rameses 1[ was continually at war with the Semitic nations,
and he consequently severely oppressed the kindred race, who were

subject to him, and strove to burden them with hard labor. Paint-

ings in the tombs at Thebes depict the laborers engaged at their
tasks of making bricks

;
but the people there represented carrying

water in large pots to temper the clay, digging up the earth, knead-

ing the clay, carrying the clay to the moulder who dashes it into
wooden boxes, all under the supervision of the taskmasters who, with
stick in hand, watch them, are not the Hebrews but Asiatics of some
other race whom Thothmes III had brought captive into Egypt at an
earlier date, and there compelled, as the inscription informs us,

" to

make brick for the new buildings of the provision houses or gran-
aries of the City of Amon." The II )ly Scriptures early familiarize
us with the Paaraohs, the Nile, an I the beautiful narratives of the
adventures of the infant Moses and of the virtuous and pr.ident
Joseph ;

but they in vke no mention of the pyramids of the land of
the Nile, nor do the Scriptures mention the other monuments of hu-
man labor which abound in Egypt, and which, seemingly built to last

for eternity, appear to be exempt from the common law of the oblit-

eration of all things earthly. But these prodigious results of human
constructiveness, which the Greeks called " the wonders of the

world," have nevertheless been known to all of us from our earliest

days.
The next step in the development of the potter's art in Egypt,

after the production of adobe bricks, was the manufacture of the

coarse, dull earthenware probably made from the same kind of clay
of which the adobes were moulded. Vases of different kinds of pot-
tery were used by the Egyptians for domestic and oth r purposes.
Earthenware vases were in use at the earliest period in Egypt, and
some in the collections of Egyptian antiquities come from tombs in

the neighborhood of the great pyramid erected under the fourth

dynasty. The Egyptian vases are distinguished by their shape,
which is not so elegant and refined as the Greek, and for the thick-
ness of the substance of which they are made. They were either

unglazed, polished or painted, and when painted, the colors were
laid on m tempera. Some vases have the names of the possessors
inscribed on them, and a few were imitations of those in more costly
material. They were made on the potter's wheel, and were rarely
stamped out from the moulds. For stoppers they appear to have had
lumps of unbaked clay, tied over with linen cloth by a cord passed
round the neck. Various objects were deposited in the vases, such
as edibles, bread, fruits, liquids, drugs, oils, wine, water, salt and
salted food, and occasionally papyri, beads, figures, and the like.
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The Egyptians, if not the inventors of making glass, were great
workers in that substance, and early learned the method of applying
a vitreous coating to pottery, and even to stone. In the glass collec-

tion of the British Museum, there is a very remarkable amulet wilh

the prsncmen of Huantei IV, a monarch of the eleventh dynasty,

placed by Lepsius between 2380 and 2223, B. C.

It is diflicult to fix the date when the so-called "porcelain
" came

into use in Egypt ;
its employment was certainly as old as the

eighteenth dynasty, when the beautiful blue color due to the employ-
ment of copper was introduced. During a visit to the British Mu-
seum a few months since, the writer noticed a glazed steatite vase 1

frcm Thebes inscribed with the titles of Thothmes I, about 1633,

B. c., thus showing an acquaintance with glazes more lhan 3500

years ago.
The manufacture of glazed tiles in Egypt, has also an earlier ori-

gin than is generally supposed. The British Museum 2 contains tiles

of this character from the site of Tel-El-Yahoudeh, or " Jew's

Mound," the supposed Vicus Judceorum, or Oneias. In using this

mound as manure for the adjacent lands, numerous fragments of

glazed tiles and porcelain were discovered, many bearing the names

and titles of Kameses III, 1200, B. c.

At the period of the twenty-sixth dynasty, a pale apple-green col-

ored ware came into use, and continued till the time of the Greek

and Roman rule, when jugs in the shape of the oinochoe, or wine-

bottles, ornamented with figures in relief were fabricated, and bore

incised inscriptions with the name of the reigning monarch.

The ancient Egyptians did not possess the art of painting as it is

known to us to-day ;
the six colors which they mostly employed, red,

yellow, blue, green, black and white, were applied for decorative pur-

poses without regard to the truth of the object which they attempted
to depict, and the degree to which they conventionalized all natural

objects in their picture-writing made truth, sympathy, and faithful-

ness in delineations and colorings completely secondary to decorative

laws. The glazing, enamelling, glass-works, and, in fact, all the arts

of Egypt, reached their greatest development under Alexander and
the Ptolemies (332 to 30 B. c.) ;

and during the Roman Dominion

they produced very elaborate specimens, especially minute mosaic

patterns, of which there are good examples. These were made by
arranging in the required patterns a number of slender rods of glass,

of various colors, fusing them together, and then drawing them out,

so as to uniformly reduce the whole
;
transverse sections of the rod

thus obtained would each exhibit the same pattern. The manufac-
ture of glass was probably introduced at Rome by Egyptian work-

men; the material was applied to a great many uses, and the pro-
cesses seem to have been quite as varied and well understood as in

later times. The common glass has usually a bluish or greenish hue,

although it is not infrequently as white and brilliant as rock crystal ;

and it was highly prized by the Romans; different shades of yellow,
blue, green and purple, form the other usual transparent colors. The
employment of gold is thought to be the means by which the delicate

ami beautiful pink color which is so much admired was imparted.
It is not often that the opaque colors are employed singlv, but when
used they occur in shades of yellow, blue, green and black. Occa-

sionally a colored ground was covered with while opaque glass,
which was afterwards cut away, thus producing a cameo. The cele-

brated glass vase deposited in the British Museum by its owner, the
Duke of Portland, and hence popularly known as the Poitlatid Vase,
is an instance of the last-named method of ornamentation. This vase
was found in a marble sarcophagus in the Monte del Grano, near

Rome, and was formerly in the Barberini Palace. The ground of

this vase is of blue glass, the design is cut in a layer of opaque white

glass, the composition is supposed to represent," on its obverse the

meeting of Peleus and Thetis on Mount Pelion, and on the reverse

Thetis, in the presence of Poseidon and Eros, consenting to be the
bride of Peleus; a bust of Attys is represented on the detached bot-
tom of the vase.

In other instances, a number of different colors were employed
sometimes, as in the Egyptian specimens above noticed, forming reg-
ular mosaic designs, sometimes blended into a mass of scrolls, ro-

settes, etc., and at other times imitating agate, madrepore irarble,

onyx, porphyries and other hard stones, though generally in more
brilliant colors. The mosaic glass, and especially that imitating
various stones was often employed to line the walls, or to form the

pavements of ro< ms.

The beautiful blue color which, as has been previously stated, was
applied to the so-called Egyptian

"
porcelain," was due to the pres-

ence of a double silicate of copper and sodium, and one of the earliest
uses of this glaze for architectural purposes was for the decoration
of the jambs of an inner door of the Pyramid of Saqqara. These
tiles were probably made expressly for the position which they occu-

pied in the decoration of the doorway, and this statement is corrob-
orated by the presence of numerals in hieratic characters on the backs
of the tiles. These tiles are about one inch in width, and are twice
as long as they are broad, and the exterior surface is slightly con-
vex ; other tiles, however, are rectangular, and in order to more
easily fit into the plaster they are bevelled inward, and are almost
black in color

; but probably the greatest use of tiles of this charac-
ter is to be found in the ruins of the Tel-El-Yahoudeh, the supposed
Vicus Jud/xorum, or Oneias, to which reference has previously been
made. "The walls of this edifice were revetted with porcelain tiles

'No. 4762. Second Egyptian lloom.
1 Case I). First Egyptian Koorn.

containing the legends and conquests of the monarch Rameses III.

Some of the tiles consisted of long rectangular flips with the hiero-

glyphs intustd and inlaid with pastes or colored glass fitted into

the incused portions. The background of these tiles were generally
blue. S<me square tiles have a yellow background with the hiero-

gl) phic name and titles of the monai chs inlaid in colored paste, pro-

ducing a varied and lively effect. Another class of tiles representing
Asiatic and negro prisoners conqueied by the same king are of an

entirely novel character and resemble mcdern Pulissy ware. The

figures of the prisoners are in relief on a flat rectangular ground ;

portions of the garments and the backgrounds are inlaid with colored

pastes of various hues, the features and flesh of the limbs are appio-

priately glazed, and the hair or head-dress especially of the ne-

groes of colored pastes. They are well-made, and aie fine speci-
mens of toieutic work in relief."

We have previously stated that numerous fragments of glazed por-
celain were discovered wilh the tiles in moving the mound on the

site of Tel-El-Yahoudeh ;
there were also found portions of alabas-

ter, and other calcareous stone in the shape of heads and arms of in-

laid figures. Like the acrolithic statues of Greece the early ones of

Egypt appear to have been not infrequently composed of different

materials, such as ivory and ebony, or wood and porcelain. Porce-

lain was employed for inlaying ctffins and other sepulchral purposes ;

but it,was also used for ornamenting domestic articles, as is shown by
a box from a sepulchre at Thebes, and which box is now on exhibi-

tion in the British Museum. It is of a very dark-colored wood, and
has a square border composed of rectangular tesserae of blue porce-

lain, alternating with tesserae of red-colored ivory; this border is

on the side, and also on the cover of the box. There are also in the

British Museum two remarkable objects intended for inlaying; the

first is a tile of blue porcelain, measuring about six inches by four

inches, traced upon which in a darker blue color is a figure of a royal
scribe depicted in the act cf worshipping Osiris

;
the second is of a

circular form and traced upon it is the representation of a spider in

the centre of its web.
Here we shall leave the potteries of Egypt; although this people

possessed many technical processes of great value, and their textiles

have never been equalled ;
and yet having an abundance of all nec-

essary matt rials they cannot justly claim other than a low position
in ceramic art, so far as they made efforts for the production of true

porcelain, or brilliant and lasting enamels.

CHARLES T. DAVIS.

THE ORIGIN AND SUBSEQUENT GROWTH OF ORNA-
MENTAL ART. 8

IT
seems to me that ornament on

wares had its origin not merely
in an attempt to escape from the

wearisomeness of labor, but rather

in an expression of pleasure, in the

hope ami sense of power and use-

fulness which men in the making
of things felt in the childhood

of th world. That pleasure of la-

bor did not fail man for many
ages. That which makes Gothic

art by which term is indicated

the work of the Middle Aes
what it is, is its freedom. It was
above all things the art of the peo-

ple the art of cooperation. No
craftsman who is a real one is de-

spised in it. There is room for

every mind and every hand that

belongs to a real man
; something

to express, and some means of ex-

pressing it are all that is asked for.

All the time this art lasts no handicraft lacks beauty for a moment,
nor is any one set to dull and slavish toil. Things grow beautiful

under the worknun's hands, without effort it would seem, and men
do not know how to make an ugly thing. Nowadays, when we

light on a piece of the household gods of this period we pay vast

sums of money for it and treasure it up in a museum, for it teaches

us us who know everything else this rough piece of handiwork,
done by an artisan who thought that the world was like a flat dish,

and that the sun went round the rim of it. If this seems strange to

you, let me remind you of one kind of work wrought by these crafts-

men which are both more accessible and more impressive than their

moveable household good?. I mean some of the buildings which our

forefathers lived in, and among which it is your rare good fortune

to live a good fortune which I hope will leave its impress in many
an hour of sweet indestructible pleasure on the future lives of every
one of you. Centuries we cannot count lie between the day when
the cave-dweller scratched his drawing of a mammoth on a mam-
moth's bone, and the day when the English masons and wood-carv-
ers struck the last stroke before the reformation on the work at, say,
St. George's Chapel, Windsor. During all those ages, whenever we

8 Prom a lecture by William Mnrrin, delivered at Manchester on Sunday, Sep-
tember 26, and published in the ISritish Architect.
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catch a glimpse of the life of the people we find the popular arts

progressive on the whole, and seldom failing in their first aim of

lightening the toil of man by giving him pleasure in his daily work.

A"long lapse of years indeed, while from the time when Sir Thomas
More wrote his eloquent attack on commercialism and land-grabbing
till now, the days are few, the time short.

But what has happened to popular art in that short while ? What
has happened to the popular arts, I say, in those three hundred years
of struggle, mostly successful, for religious and political liberty, in

those centuries of miraculous progress, during which England has

grown from a serai-barbarous island-kingdom into a mighty empire,
the master of the minds of men as well as of their bodies V I can

tell you in three words what has happened to those arts; they have

disappeared. That is a strange story indeed ; and you may well

doubt its truth, the change is so tremendous. But my whole position

is this, to have popular art, or the art of the people.it must be made

by and for the people, which means, as I have said, that man's hand-

iwork is universally beautiful to the eye and elevating to the mind.

lint such art as pretends to be popular nowadays, do the hands and

minds of the people fashion it? Do the people use it ? Are the peo-

ple rejoiced with the making and the using of it? So far is this from

being the case that the people do not even know that such an art

exists or ever has existed. What pretence there is of decorative art

is little touched by the people's hands, and not at all by their minds.

They work at it not knowing what they do. Like all other toilers

nowadays, their work is a grievous burden to them, which they
would cast off if they could. We cannot help knowing that not an-

other hour's work would be done on the decorative arts to-day if it

were not that the workers feared death by starvation if they left

their work. [ hope you do not suppose that on these terms of labor

you can have an art which has any life in it. If you do you are

dreaming, and will have rude awakening some day.
The existing gulf between rich and poor, which is in fact a gulf

between civilized and uncivilized people living in the same state and

under laws nominally the same this is the gulf which has swallowed

up the popular arts; the art which raised our ancient buildings here

and elsewhere, and under which every man's intelligence, were it

great or small, was used and subordinated at once for the creation

of a great work of art, whereas now it is accepted as a fact that what-

ever intelligence one of the non-gentlemen class may possess is;iot,

and cannot be exercised during his working hours. In order to win

that privilege, he must raise himself out of his own class and become

a gentleman. The essence or soul of popular art is the due and

worthy delight of each worker in his own handiwork a delight
which he feels he can communicate to other people, as it has been

communicated to him by the thoughts of many generations of men
under the name of tradition. If any of you care about art in any
form, I am sure you will allow tliat this reciprocal pleasure of com-

munication is always present at the birth of a work of art. When
you have been listening, for instance, to a beautiful piece of music,

could you possibly suppose that it was an irksome task to invent the

sounds which were filling your whole soul with satisfaction, or, when

you have been reading some beautiful passage of poetry, could you

suppose that the strong and melodious words which were elevating

your soul and opening new worlds to you had been given forth from

the writer's brain in a dull and pleasureless mood? Surely it is im-

possible that it should be so.

Yet remember, the artist's, the musician's, the poet's work is not

easy; it is real labor enough unless he is a pretender. There are

traps and pitfalls on the right hand and on the left into which his

hope of creating a work of art may fall, and against which even the

best man has to be laboriously on his guard. I say he is a workman
or no artist, and on these grounds I claim some share of the divine

pleasure of creation which accompanies it for all handicraftsmen,

believing firmly that the making good of this claim is a necessity for

the world, if civilization is to be anythin ; else than a name. For,

first, unless this claim is allowed and acted on, unless it is insisted on

as a necessary part of the organization of society, it must be the rule

that all things made by man for the use of his daily life will be ugly
and base, will show wherever they are placed as mere blots on the

beautiful face of the world. And secondly, it will surely be but right
and just that they should be ugly and base, for so done they will be

but tokens of the enduring sorrow and slavery of the great mass of

mankind; for all people not dishonest must work, and in one way
or other- their working hours must be the most important part of

their lives. If, therefore, they have due hope, pleasure and honor

in their daily work, their lives will, on the whole, be happy : if they
lack that hope, pleasure and honor, their lives will be unhappy. It

would, therefore, be unjust that art should come from the unhappy
lives of the most of men, or in other words that the great mass of

people should toil miserably for the pleasure of a few dishonest peo-

ple. Fortunately you see, as far as the arts go, that cannot be ;
it is

a question of art and the happiness of the worker, or lack of art and
his unhappiness.
For these days, then, in which man has obtained so much domina

tion over the forces of nature, in which so much of what passes for

wealth is produced, in which society taken as a whole either is or

could be so rich in these days what are the conditions of life for

the working classes that is to say, for most men which would

produce beauty and happiness for the world?

(1) No honest or industrious man must be under fear of poverty.
The sordid troubles which this fear produces destroy imagination

and intelligence, or turn them into other channels than the hape of

;iving pleasure to the world. Every man, therefore, must be cer-
;ain of earning a due livelihood, by which word I understand all

things necessary for his mind as well as his body.
(2) All men must have due leisure rest for body and mind, time

or following according to their bent other occupations than the mere
jread-winning one, even if it be pleasant : and if their bread-winning
work is of such a rough nature as of necessity to lack art or expres-
sion of pleasure in it, the daily hours of ,such labor must be very
short.

(3) It follows from this last remark that all work in which art or
pleasure is impossible should be done without as far as may be
;hat it .should be looked on as a nuisance to be abated, a sickness of

society. As far as possible it should be done by machines, and ma-
chines should never be used for doing work in which men can take

pleasure; whereas at present, as we all know too well, men do the
work of machines and machines of men both disastrously.

(4) Those who are to produce beauty must live amidst beauty ;

;heir homes and surroundings must be clean, orderly, and in a won!
oeautiful. This should be no hard matter to accomplish, since the
whole is beautiful save where man has made it ugly.

(5) All men should be educated, and have their due share in the

stored-up knowledge of the world, so vastly greater now than in the

days of art, but so much more unequally shared. All men, I say,
should be educated, not down to their "station in life," as people
call it that is, according to the amount of money their garents
may have but according to their capacity.

(6) When all these claims are allowed ami acted on, the last claim

I'make for labor will come of itself that is, that there should be an
end of class distinctions, that is to say, that all crafts should be hon-

orable and honored, and that every man should be able to rise to em-
inence and fame by the exercise of his own craft, the work he under-

stands best; whereas at present he can only rise to eminence by
deserting his craft, bv taking an undue share of the wealth of the

world as wages for doing lighter work than his fellows, by becoming
a capitalist, as the phrase goes.
To my mind these are the conditions of life for working men, or

really for all men, under which we can have in these days once more

popular art, or a happy life for most men. Is it worth while to strive

to bring about this happy life? If it be, can we say that the price
to be p lid for it can be too high, whatever it may be ? You will have

understood, if you have followed my statement of the due conditions
of labor, that in my belief that price is the reconstruction of society,
for no mere palliatives of the evils of the present system will bring
about those conditions. Furthermore, I admit that such a great

change would involve the sacrifice from many of us of things now
much cherished; yet, as I believe that those who uphold the present
conditions of labor on the grounds of self-interest do so rather from

stupidity than malice, so I think that their loss, or punishment if you
will, will be rather imaginary than .real when the change comes. I

think what wre shall chiefly have to sacrifice will be the incumbrances,
the troubles, the sorrows even, which we now cherish as part of our

wealth. As to the means by which the reconstruction is to be

brought about, I must, for more than one reason, say nothing of them

to-day save this, that you yourselves in one way or other will, as

time iroes on, have offered to you opportunities of helping forward
or of hindering that reconstruction. I believe the time is at hand
when each one of us of the well-to-do and rich classes will have to

choose whether he will strive to have the great mass of men his

equals and friends, or to keep them down as his slaves. When that

time comes may we all remember this, that wretched and shameful
as i-i the condition of a slave, there is one condition more wretched
ani shameful still that of slaveholder.

[Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement of cost.]

THE ROTCH TRAVELLING SCHOLARSHIP DRAWINGS. PLATES

XXXIV, XXXV, XXXVI.

[Issued only with the Imperial edition.]

COUNTRY PLACE AT MERION, PA., NKAR PHILADELPHIA, FOR

GEORGE L. CRAWFORD, ESQ. MR. B. LINFOOT, ARCHITECT,

PHILADELPHIA. PA.

DESIGN FOR A CITY HOUSE. MU. J. N. TILTON, ARCHITECT,

CHICAGO, ILL.

TOWN-HALL, TUBINGEN, WURTEMBERG. SKETCHED BY MR. F,

THORNTON MACAULAY.

CONVENT O*F THE HOUSE OF THE GOOD SHEPHERD, TROY, N. Y.

MR. T. O'GRADY, JR., ARCHITECT, BOSTON, MASS.
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THE TUKAT.MKNT OF SEWAGE. 1 VI.

PI.ACKS WHKliK L1MK HAS BKEX OK 18 BEIKG USED.

77ER TFOKD. Population
-* J- about 7,000. Lime was

-i.'l ciiiphned from 1858 to 1875, at
'

fj a cost of 410 per year.
''-" Alton (Hampshire). Popu-
''

lation 4.192. (Chloride of iron

also use d on hot days.)
1

,V.
Balsall Heath ( Worcestershire).

;;' Population 14,000. Filtration
'"

through gravel. Effluent dis-

charged into Birmingham and
Warwick Canal.

lilacthuni (Lancashire). Pop-

ulation 83,000. Lime used as an auxiliary to irrigation.

liirkdide. Population 8,705. Cost, 1,000 per annum (= 5.1.

rate). Sewage treated 650,000 gallons daily. Lime used per \ car,

208 tons.

liirminyliam. Adopted in 1873 on the recommendation of Mr.

Hawksley. Lime is added to the sewage at a distance of one-third

of a mile from tanks (13 tons to 12,000,000 gallons). The treated

sewage flows into tanks, and the effluent passes into ihe River Tame.

About 400 tons per d.u of precipitate obtained, which is partially

dried and burned. General Scott attempted to make Birmingham

sludge into a cement, but not with marked success.

Bromley (Kent). Population 12,000. Filtration through grave-1

afier lime treatment.

Burton-upon-Trent. Population 20,378. Sewage very foul (about

6,000,000 gallons daih) on "account of the brewery refuse, and often

of a high temperature. Lime used up to 18S3 at the rate of one ton

per million gallons. Cost of treatment 2,000 to 2,500 per annum.

Irrigation on 460 acres now adopted.

Bradford (Yorkshire). Population 173.000. Eight to eight-and-

a-half million gallons daily, containing much manufacturing refuse.

The sewage is screened, 300 tons of deposit a ye-ar being thus ob-

tained. It is then precipitated with lime (1 ton [? grain] to a gallon),

and passed into tanks, where it is allowed a rest of from thirty to for-

ty-five minutes. Effluent discharged into Branford Beck, a tributary

of the River Aire. Cost 8d. per head of population. For a short

time the sewage was filtered through peat charcoal, by the Peat

Engineering and Sewage Filtration Company.
Chester. Population 35,232. 1,500,000 gallons per diem. Some

of the sewage treated with lime, but the most part by irrigation.

Effluent, discharged into River Dee.

Baling. Population 9,959.

Harlmriie (Staffordshire). Population 5,105. Lime in conjunc-
tion with filtration through gravel, coke, and charcoal.

Leicester. Sewage dealt with partially and inefficaciously.

Luton. Sewage contains chemicals used in bleaching and dyeing
straw plait.

Lime treatment has also been used at Banbury, Coventry, Chelten-

ham, Halifax, Hitchin, Leamington, Leytonstone, Leeds, Newcastle-

under-Lvme, Ormesby, Over Darwen, Oxton, Southboro, Tottenham,
West Ham and Woi ksop.
Lime undoubtedly has its objections, foremost of which are :

1. If the lime be added in a sufficient quantity to produce good
results (which it can be) the amount of sludge produced is very

large and very valueless, consisting principally of non-nitrogenous

organic matter anei carbonate of lime.

2. The effluent is strongly alkaline, and, therefore, more or less

liable to putrefy.
3. Free lime is injurious to fish life. Hence a lime effluent is lia-

ble to destroy the fish in a river, unless it be, previous to discharge,
treated with an acid.

LIME AND CHLORIDE OF HMF..

At Hertford, in 1886, about 8 bushels of lime and 150 Ibs. of

chloride of lime were used daily in the treatment of 1,640,000

gallons of sewage per day (= lime 2 grains, chloride of lime 0.64

grains per gallon). At this time the population was 7,000, showing
the great quantity of subsoil water that must have mixed with the

sewage in its transit to the works (= 234 gallons per head). The
lime (as cream of lime) added, was apportioned to the rate of flow

by little buckets attached to a water-wheel. The treated sewage
was now discharged into a depositing tank. The tanks are in dupli-
cate, each tank being worked three days, where it remained about

forty minutes, a period too short for complete subsidence. The tank
was divided under the water-line by a cross-wall, the sediment bein"
thus kept back, the supernatent water being then filtered through 6
or 7 inches of coarse gravel and 3 inches of fine sand. The filter

required cleansing daily. From the filter-beds it passed into an
effluent channel about a mile long, to be discharged into the River
Lea at Ware Mill. About 12 cwt. of sludge was removed daily.
After flowing along the outfall channel for a quarter of a mile, it

became clear, fish and vegetation being found in the water in abund-
ance.

1 A pspir by Dr. C. Miymott Tidy, read before the Society of Arts, April 14,
ISM, a id published in the Jotirntl of the Society. Continued from No. 572, page

In "1866 the following analyes were obtained :

Dale.

Raw sewage, Aug. 26

Effluent,
"

Haw sewnge. Aug. 31

Effluent,
"

Haw sewnge, Dec. 13

Kftlueut,
"

Mnlters in polulicn.
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rharconl wit b sulphate i'f alumina. Huffman)! and \V ill report (1857)
tlie fallowing resiilts produced with 5 ozs. of lime and 10 ozc. ol the

alumina mix: lire to 40 gallons of London sewage:

Matters* in solution. Matters in suspension.

Total solids, f'rganic. Mineral. Total solids. Organic. Mineral.

Haw sewage. 1H7.6 62.36 65.24 52.49 3H.4 1609
I'.frluent 87.73 37.66 50.17 none.

They record that the addiiion of the alumina caused a marked
increase of suspended matter, as well as a largely increased Horcu-

httion and rapidity of subsidence.

Stnlhert claims that a ton of the materials, costing SO.t., will make
2 ti-ns of manure, worth 2 2<. per ton, containing, when dried, 1.44

per cent of ammonia, 8.6 per cent of phosphate, of lime, and 34 per
cent of organic matter.

I do not know of this process having been employed on a large
scale.

Lenk'x deodorizing liquid (patent, 1865) was a solution of alum
cake (crude sulphate of alumina), containing 12 per cent of alumina.

In the case of London sewage, 25 grains by weight of ihe solution

fufhYed to defecate a gallon efficiently, a very lloeculent precipitate

forming, which required about thirty minutes to subside.

This process was tried in Tottenham in 1858 for about one week,
one ton of solution (value 6 10.9.) being used to treat 4,900,000 gal-
lons (700,000 daily). The following results were obtained :

Mutters in solution. Matters in suspension.

Total Phosphoric Total
solids. Ammonia. Organic. acid, solids. Organic. Mineral.

Raw s-wage. 91.10 9.76 42.30 3.77 3R7.7 225.8 142.1
I'.fflueut 63.39 4.23 9.70 truce. 3 ll 0.77 2.24

The precipitation was very successful. Voelcker reported that

"the elHuent might be poured into any watercourse without causing
a nuisance." He valued the dry depo.-it at from 25s. to 3<M. per ton.

A curious history is here presented of a local authority, guardians
of ihe public* health, and moreover, under an injunction not to pol-

lute the Leu, trying a process for one week, which they admitted

gave "fair results," and which others know to have been more than

fair, and ihe;i abandoning it, whether from carelessness or parsimony
1 do not know.

Manning (1853) suggested as a sewage precipitant, a mixture of

animal charcoal, alum, carbonate of soda, and gypsum, some caustic

lime in addiiion being also advised. The use of alum, on account of

its expense, was afterwards dispensed with (patent, 1854), by the

employment i.f a waste obtained in the course of the alum manufac-
ture from the rough liquors (called soft sludge, consisting of sul-

phates of iron and alumina), and afterwards (patent, 1855) by the

use of various aluminous minerals and earths (alum slate, etc.)
treated much in the same way as that adopted in the preparation of

alum.

The sewage was to be treated as follows : The aluminous prepa-
ration was to be added to the sewage, and the whole agitated, the

unslacked lime with animal charcoal being introduced during the

mixing. The treated sewage was then to be allowed to subside in

proper tanks.

This process was favorably spoken of by Penny, of Glasgow, who

gives the two following analyses of the sludge :

Per cent. Per cent.
2.22 0>84
2.05 13.57
41.72 31.74

The former he regards as of the estimated value of l 16s. 5Jrf.,
and the latter of l 15s. per ton.

COMPOUNDS OK IROX AND ALUMIXA (SULPHATED CLAY).

Bird's Process. Six cwt. of powdered clay is treated with 120 Ibs.

of sulphuric acid, and the mixture allowed to stand for a week.
The following are places where the process has been used :

Stroud (Gloucestershire). This solution of sulphate of alumina
and iron is used in quantity equal to 28 to 37 grains of mixed sul-

phates per gallon, at Stroud (population 8,000) in Gloucestershire,
to defecate 200,000 gallons of sewage. The treated sewage is

allowed to run into settling
- tanks passing from one to another

through straw filters, and finally filtered through coke filters. The
sludge is dried and made into a manure by admixture with sulphate
of ammonia and phosphate of lime.

The Stroud sewage was examined and reported on by the Rivers
Pollution Commissioners in 1868, when a solution containing 6 cwt.
of pulverized clay acted on by 120 Ibs. of sulphuric acid was added
to 200,000 gallons of sewage. They record the effluent as inodorous,
but not of a high degree of purity. (See First Keport, 1868, p. 58.)

Cheltenham. Bird's process was adopted at Cheltenham in 1868.
It was said not to be a success.

Northampton. In 1872, Northampton sewage, which was then

1,OJO,000 gallons a day, was defecated with crude sulphate of alu-

mina and iron, made by the action of sulphuric acid on a ferruginous
clay. Three cwt. of chamber sulphuric acid were added to 2 tons
of clay in a wooden trough, and allowed to remain in contact for a
week. The solution was generally found to contain about 15 cwt. of

a sulphated ferruginous compound. There were six of these troughs
in use the entire soluble contents of one trough being used daily.

Ammonia
Puosphate of lime.
Organic matter

The llocculation was imperfect, from the want of an efficient stirring

apparatus. Moreover, the acid of the chemicals caused efferves-

cence with the carbonates present, a scum being fonBtti] from the rise,

of the suspended matters. This, however, was kept back in the first

tank by cr-iss-bars. The sewage then Mowed into a second tank, and

linally over a. weir into a channel a mile in length, when it w.is dis-

charged into the river. The river itself was clean, the aquatic vege-
tation healthy, and fish abundant.
The samples siven below are averages of many samples taken

over 21 hours. The effluents generally were clear and inoffensive.

Matters in solution. Matters In suspension.

Total Oxygon required Total
solids, to oxidize. Ammonia, soliiis. Organic. Mineral.

Haw sewage 73.60 2.265 4.98 13.F3 8.48 6.37
>:fflilpnt, 1st tank. 70.16 1.080 4.19 4.97 2.91 206
Effluent 2J tank.. 70.05 1.243 3.247 1.74 1.11 0.63

About 400 tons of sludge were removed per week. This was
mixed with sifted ashes (48 tons) and burnt refuse (20 tons), and
found a market at 3s. per ton.

In 1875, the proprietors of Bird's process brought an action

against the proprietors i>f the Coventry process for infringement, in

which they were unsuccessful.

A process (Co!i'ey'.i puten!) similar to the one just described (the
precipitant*- being said to consist of iron, alumina, and carbon) is in

use at Crewkcrne, the precipitant being placed in a box with perfo-
rated sides, the sewage being allowed to How through the box by
which contact with the precipitant was secured. There is no
stirrer, but siilficient mixing is said to be effected by the means de-
scribed. The patentee states that the precipitant can be supplied
(exclusive of a small royalty) at 2 per ton. A good effluent, which
does not undergo putrefactive change by keeping, is stated to be pro-
duced.

At Hertford (population 9,-000) the sewage is treated with a solu-

tion of sulpha*^ of iron (1 part), lime (2 parts), and sulphate of alu-

mina (2 parts). It flows into subsidence tanks (seven in all, five

being used continuously), and finally through a coke filter.

UMK AND SALTS OF ALUMINA (COVENTRY PROCESS).

Anderson, of Coventry, suggested the use of lime and an alumi-
nous compound, prepared by adding 1 part of common sulphuric, acid,
mixed with its own bulk of water, to 2 parts of clay (shaie having
also been used). The mixture is to be set aside in a warm place
until it appears white on the surface.

One pound of this mixture is to be well agitated with 100 gallons
of sewage, and a ^ Ib. of lime (as cream of lime) afterwards added.
He advises that the defecated sewage be allowed absolute rest for

twenty-four hours, the clear effluent being then drawn off and the

sludge removed.

Odling gives the following results by this process :

Matters in solution. Matters in suspension.

Total solids. Organic matter. Ammonia. Total solids. Organic. Mineral.
Raws'ge. 42.77 8.33 0.77 89.74 51.66 38.08
Effluent. 56.28 6.30 0.84 1.61 91 (1.70

Both Odling and Voelcker reported highly of this effluent, as thor-

oughly deprived of noxious qualities.
The sludge is valued by Voelcker at 30*. per ton. He gives the

following analyses :

Moisture. 12.01 15.70

Organic matter : 26.89 31.86

Phosphate of lime 2.60 2.55
Mineral salt 6.61 111.33

Silica, etc 51.89 39.^6

100.00 100.00

Ammonia \ = 1.39 1.22

At Coventry the use of this prccess was commenced in 1874. It

has been ably supervised for many years by Mr. Melliss, C. E.
There are, at the present time, four precipitating tanks worked on
the continuous principle. The effluent (lows through filter-beds

occupying 9 acres, used intermittently, and is ultimately discharged
into the River Sherbourne.
The sewage of Coventry is about 2,000,000 gallons daily, very-

foul, and much colored with dye refuse, etc. It needs far more
chemicals than average sewage. The sludge produced is about 25
tons per day (90 per cent moisture). About 2 tons of crude sul-

phate of alumina (but of which two-fifths, being insoluble in water,
is not put into the sewage), and 10 cwt. of lime are used daily. The
cost for chemicals is said to be l 14s. per 1,000,000 gallons, and
the entire cost (including rent, capital on works, management, etc.)
about 4 14s. per 1,000,000 (=1.8 per head).

Formerly, one portion of the sludge was got rid of in a semi-drv
condition at 7s. per ton, whilst another portion, dried and reduced to

a portable condition, fetched 2 per ton. Some of the sludge was
also "fortified" by added chemicals, and fetched from 5 to 6 per
ton.

A similar process was also in use at Nuneaton from 1872 to 1876,
when the arrangements between the Local Board and the General

Sewage and Manure Company fell through, from some misunder-

standing respecting the average daily flow. Nuneaton sewage is

offensive, owing to the presence of manufacturing refuse. From
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400 000 to 500,000 gallons were treated daily. The effluent was fil

tered through 2 acres of land. The yield of manure was about 1 ton

daily. The cost was as nearly as possible the same as at Coventry.

[To be continued.]

THE LATE PRINCE TORLONIA.

EVERY morning during the

last quarter of a century,

just as the first streak of

dawn broke upon the horizon, as

the first bells chimed out the

Angelus, the peasants on their

, way to the markets of the Eter-

nal City, the workmen treading

!~to their daily toil have met a

'little old man trudging with

sprightly steps toward the

Church of Our Lady of Lo-

retto, close to Trajan's Forum.

He was a peculiar-looking old

man, not exactly seedy or shab-

by, but .his garments , although

they did not betoken indigence,

were such as would be worn by
one who evidently meant to get

all the wear out of them that was

'possible.
Yet peasant and artisan alike used to bow very lowly

to him, and he would return their salutes most courteously, showing

that he understood what a good thing it was to be on good terms with

everybody. A stranger might have mistaken this personage for

the servant of some ecclesiastical community, or perhaps for the over-

seer of some opulent family, and in the last they would not have

been far out of the way, although when that old man died all Rome

crowded to lire obsequies, and the Libro d'Oro was fully represented

around his coffin. The latter was deposited, according to high par-

trician privilege, upon the altar steps of the Basilica of the SS. Apos-

toli, where he laid in state robed in that livery of the pauper, the

habit of the order of St. Francis, for he to whom were paid these

honors of pride that ape humility was not only one of the wealthiest

private individuals in Europe, but certainly the most remarkable

among all in his acts of benevolence and charity Prince Alessandro

Torlonia, Duke of Musignano, Prince of Civitella-Casi, of Farncse,

and of Fucino.

Everybody has heard of the name and the fortune of the Torlonia,

the first of whom, Prince Giovanni, Stendhal has treated so cruelly

with his pen dipped in gall, satirizing the young-born opulence of

one who affected a species of haughty good-fellowship in his inter-

course with his contemporaries, as if that affectation of familiarity

could excuse his insolence to all who were less noble than he. Of

very humble origin are the Torlonia, and only toward the end of the

pontificate of Pius VI did the first banker of their family then

called Turlonia come to be known, by his wealth amassed by
contracts with the French armies during the wars of the revolu-

tion in Italy. In Stendhal's time the beginnings of those splendors
dated back scarcely five and twenty years, where still might be seen

at the corner of the Via Condotti and the Corso the little shop which,

forty years before, was the unique domain of the millionaire's family.

It was not, then, to be wondered at if this delicate hypercritic did

sneer at the parvenu, who, by his luxurious ostentation, eclipsed the

most illustrious of the aristocrats, who entitled himself the Marchese
di Roma Vecchia, and who told, as he pointed to the mirrors of his

palace, how he had bought them for a mere song from a second-hand

dealer with whom he passed himself off as the steward of quel ladro

di Torlonia, of whom he could not say too much in dispraise. But
Stendhal might have remembered he who so passionately loved

Italv, and so well knew her history that the opulence of the par-
tricians of Genoa and of Venice and of the most illustrious of all,

the Medici of Florence, had trade for its cradle.

True, at Rome it was not quite the same thing, but the fruitful

administration to use no harsher term of the property and the

favors of the church is hardly more chivalrous and more heroic than

commerce, and the Italian aristocracy, which does not share the dis-

dain professed by aristocracies of military origin, is quite indifferent

to what so aroused the German poet's imagination. The Florentine

nobles still continue to sell by their concierges to the passer-by thi

produce of their vineyards and olive groves. The Ginori, allied to

the Medici in the days of Lorenzo the Magnificent, manufacture

porcelain
and has no hesitation to fill an order for the least heraldu

imaginable of utensils. And the Corsini? They produced a sain

in the sixteenth century, as was then the fashion; they produced a

Pope in the eighteeenth century, as was then the bounden duty o

every great family in Italy having a proper sense of its own import
ance, but, in the nineteenth century, the head of the Corsini is tl

President of the greatest of Italy's financial companies. The Ital

ian nobility appreciates the role that it is set for
;

it is practical
it has good common sense, and instead of embarrassing its native
land by whining over a past which can never be recalled, and privil

eges which have become extinct, it sets the example by the encour
agement of progress. It considers itself as a guest at a banquet, t
which any one can be admitted who is willing to pay his scot. Am

. is for this reason that the death of Prince Alessandro Torlonia,

leo-ranilson of the Roman mercer, has put into mourning the Orsini

nd the Doria, the Chigi, the B irberini, and tlie Colonua, those bis-

one families which, within the last fifty years, have become, by mar-

iage, the allies of those once humble tradespeople,

f think it was Mine. Sevigne who said that "nothing was so ruin-

us as the want of money." The converse is certainly true,

nd nothing enriches so mujh as wealth, which nobody can deny,
s in spite of the proverbial good luck of the Torlonia family,

nd its unquestionable financial cleverness, an outsider has some

ifficulty in understanding how it is that the immensity of their

utlav, apparently unproductive, should have not at least diked

liat Pactolus which rolls its golden flood undiminished by their pro-

igality since the opening of the present century. Palaces and villas

iFed with sumptuous furniture, museums peopled with statues, obe-

isks of Alpine granite, a monumental chapel at St. John Laleran,

hree churches magnificently restored, the two principal theatres of

lome rebuilt, immense archaeological excavations, one of which un-

overed an ancient circus, until then buried for ages; royal fetes

given in honor of the Roman aristocracy and of princely travellers;

anquets at which plebeian guests sat down by thousands ;
charita-

le foundations too numerous to mention; all these are expenses,

eemingly without other end in view than ostentation, which look

ike wasteful profusion, and yet to meet them it has sufficed that two

uccessive generations should have produced in the same family two

nen endowed with intelligence of no common order, each of whom
assed ten hours of every day of his life seated at his desk, pen in

land, absorbed in calculation.

Yet as success in every line is the lot of nobody, the Torlonia,

atliers and sons alike, have always failed to realize that ambition

vhicli, next to the acquisition of wealth, has ever been their fondest

dream. They hankered after the glory of the Medici; they aspired
o immortality as the protectors and patrons of high art in the nine-

teenth century, and they have not succeeded. Everything due to

,he magnificence of the Torlonia lacks the element of good taste,

ind wherever appears their escutcheon bearing the two comets which

a satirical herald gave to them as appropriate arms, never believing
that their constellation could become one of the fixed stars when-

ever anything emanating from their munificence appears, the passer-

jv, if he be of a refined turn of mind, would do well to look another

way. Take, for instance, the Villa Torlonia, or the Via Nomentana.

their most personal creation. It is the abomination of desolation

predicted by the prophet. It is a union of the false Greek with the
:

alse Gothic. You go from one apocryphal coliseum to fancy ruins

and thence to a grotto where pasteboard stalactites are encircled with

tin ivy leaves. There, too, you are asked to admire the famous obe-

isks of Baveno, which bear on their pink granite the name of Tor-

onia, translated by a Jesuit into the sacred characters of Rhamses-

Meiamoun. And the Olympus where stand whole regiments of stat-

ues ! Words are wanting to express the contempt inspired by all

this lusao infelice, as the Italians qualify a futile attempt to obtain

that picturesque decorative effect which was the last quality of the

artists of the eighteenth century that remained to the Seven-hilled

City. Nothing can be imagined less artistic, more strained, more

grotesque, and the only excuse to be offered is that the Torlonia

were obliged to address themselves to their contemporaries. Sigis-

mondo Chigi, the Torlonia of his age, was more lucky, when, to save

his name from oblivion, he secured the aid of Bramonti and of Ra-

phael.
It is probable that Prince Alessandro understood that this satisfac-

tion of his amour propre was unattainable, for in the latter years of

his life he abandoned the administration of his bank, ceased to

build and to entertain, neglected the superintendence of the tobacco

mcnopoly which he had managed for many years, and devoted him-

self wholly to that colossal enterprise which would have frightened
the boldest speculator and which the Government even hesitated to

undertake the drying up of the Colano Lake, called in antiquity
the Fucino.
The Emperor Claudius, a great administrator and an indefatiga-

ble worker for the public weal, whatever may have been said against
him by the pamphleteers of his time, who had created the port of

Ostium and brought to Rome the waters which still bear his name,

employed 30,000 slaves during eleven years to bore in the mountain
an outlet by which the neighboring villages might be saved from those

periodical inundations by which they were ruined. It was a big

thing in the days of Claudius, and Suetonius has described the fes-

tivals by which its achievement was celebrated. But the successors

of Claudius were careless, and with the decline and fall of the Ro-
man Empire, the Lake of Fucino recommenced its devastations,
which lasted 1,800 years, until a private individual accomplished
what Caesar dared not attempt and Claudius failed to do durably.
At present the Lago di Colano, of which the surface area exceeds

34,000 acres, is entirely dried up, and on its site stand 400 farms, all

bearing the escutcheon of the Torlonia. The completion of this

gigantic enterprise assures to Prince Alessandro a place among the

benefactors of his country, and it is entirely personal. In the begin-

ning he allowed every one to believe that he was acting for a joint-
stock company, modestly admitting that no one private individual
could be wealthy enough or bold enough to take in hand a task so

costly and so uncertain. But the truth soon leaked out, and the world
soon learned that all the scrip of that pretended company belonged
to the Roman banker. Perhaps you will admit that the Lake Fucino
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enterprise is a good set-off to the story of the mirrors of Prince Gio
vanni, Stendhal's bug-bear.

This clever, lucky.man died at the age of eighty-six, leaving no
direct heir to his name, and this was the one black speck upon his

sun. His wife, a Colonna of the elder branch, bore him two daugh-
ters, losing her reason and her life at the birth of her second child,
who survived her mother only a very short time. He sought to

marry the other to some one who would assume and perpetuate the

patronymic of which he was so justly proud, but Giulio Borghese
came forward as a suitor, and as he pleased the girl tne old man
yielded a reluctant consent. The Borghese are the Cobourgs of

Italy. Their personal attraction and the dignity of their life, their

palaces, their name so deservedly popular in Rome, make of them
the predestined husbands of rich heiresses. And so it was that the

Princess Anna Maria de Torlonia became the spouse of Don Giulio

Borghese, Duca di Cori, and henceforward, like the Salvoili and
the Aldebrandini of less high-sounding names, but of equally solid

opulence, the Torlonia will become Borghesi.
Of all his gala equipages in the latter years of his life Prince

Alessandro retained only the old-fashioned vehicle, with its old-fash-

ioned lackeys, with its silver-gilt harness with gold everywhere that

it could be stuck on, and, of course, with its inevitable eoat-of-arms.

In this antiquated coach were carted about the guests particularly
recommended to him to whom he wished to do especial honor, and, as

far as it could be perceived, men, women, and children began to bow
and scrape, and sometimes to cross themselves devoutly, answering
simply to the inquisitive stranger :

"
l la carozza del Principe Tor-

lonia," but never telling how the Prince himself had not taken his

seat within it for fifteen years, putting it at the orders of the Bam-
bino of the church of Ara Cceli, who, although he still continues his

traditional visits to women in childbirth, has reformed his equipages
since 1870. The Bambino yet wears his diamond-embroidered swad-

dling clothes, but he relies upon his devotees for a lift when on the

way to pay a morning call. C, J., in the New York Times.

CO-OPERATIVE WORKSHOPS IN FRANCE.
GOOD deal

of attention

has been
given by politi-

cal economists
to the experi-
ment in co-oper-
ation which was

attempted in

1838 by M. Le-

claire, a house-

painter in Paris,

having about
two hundred
men in his em-

ployment. Even
in the first year
his success was

remarkable, and

although he re-

1 i n q u i shed a

large part of his

profits, M. Le-

claire was able,

after a time, to

acquire a hand-
some compe-
tency. John
Stuart Mill says

OF /^SHAL
;$Axe that M. Leclaire

.. W THE (HVR.CH OF Jr. THOM.M. JfMrtouM- set a beneficent

example, which found imitators among large employers in Paris.

The latest of the Foreign Office Reports, says the Architect, is de-

vcjted
to the subject of co-operation as it is practised on the Conti-

nent and in America. Mr. Egerton, of the Paris Embassy, gives an
account of the present state of the Maison Leclaire. The system
has been altered since 1865, when Stuart Mill last described the

establishment. At that time there were three partners ; viz., M. Le-

claire and M. Defournaux, who each received 240i. a year for super-

intendence, and a Provident Society, made up of all the employe's,

represented the third partner. Each partner had invested 100,000

francs, but the employe's received one-half the profits, although owning
no more than a third of the capital. It was agreed that on the retire-

ment of the private partners the whole of the goodwill and plant
should become the property of the Provident Society. At present
the employe's appear to have the entire control of the Maison Le-

claire, but another title has been substituted, for the establishment
now is known as Redouly & Cie. The French of late appear to have
a passion for obliterating names that were likely to be interesting.
The following is Mr. Egerton 's report :

M. Leclaire, originally a working painter, having started a work-

shop, determined not only to interest his workmen in the profits, but

by degrees to educate them to be able to take in hand his whole busi-

ness. His aim was that they should advance by practical proof

given of their individual capacities.

He began in 1838 by a mutual-benefit society (Socidte de Sdcours

Mutuel), to which he made-over twenty-five per cent of the net

profits. This fund was not only for aid in case of illness and for

pensions, but was intended to produce a capital to be employed in
the business itself.

Every workman invalided was given from this fund (unless his ill-

ness were caused by drunken habits or vice) 2 frs. 50 c. a day ;
this

was increased to 5 frs. after 1881. The pensions were fixed at from
500 frs. to 1,000 frs., and were always granted in cases of accidents
or serious chronic illness, or after twenty years of service to those
over fifty. This pension was increased after 1881 to 501. Half of
the pension reverted to the widows or orphans.^Thus in 1877
36,450 frs. were paid to twenty-four old members and eleven widows,
and these pensions rose in 1881 to 46,800 frs., thirty-four pensions to
members and ten to widows and orphans. In case of a workman
leaving the house before he is entitled to pension he receives 20 frs.,
the amount of his subscription to the benefit fund, and 10 frs. for
each year of active service. This last sum is increased to 20 frs. for
the widows of members who have died in active emploMnent. Not-

withstanding these heavy charges, the fund possessed in 1877 a cap-
ital of 906,000 frs., which in 1883 had grown to 1,412,224 frs.

The co-operative part of the business itself is thus organized :

Free or temporary workmen. Candidates for the nucleus

(" noyau.")
The "

noyau
"
comprises the associated workmen and employe's.

The "
noyau

" and the candidates for the "noyau" form about a

quarter of the total number employed, say about one hundred and
twenty of the "

noyau
" and about one hundred candidates. Beyond

five years of service in the house, there is no condition but o-Ood
work, conduct, and capacity for admission to the "

noyau." The
members of the "noyau

"
itself elect by simple majority of votes,

after previous examination, and report those whom they judge fit to

belong to it.

The members of the "noyau" have the following privileges:
If the general council approve, they receive 25 c. per day in ex-

cess of the salaries given for similar labor by the City of Paris.
This addition to their pay is not given at once, but at the end of the

year. They name the members of the "committee of conciliation,"
which is charged with the order and inspection of the business, with

giving advice, and with inflicting the prescribed penalties. They
name the overseers, the new members of the "

noyau," and the two
delegates, who have to examine, in concert with the president of the
benefit society, the balance-sheet; and they have to see that the
division of profits has been made in conformity with the statutes.

(Publicity is necessary in all "societds anonymes.") They are en-
titled to the pensions above mentioned.
The two members who manage the house and represent it are

chosen from and elected by the "noyau." These managers of the
business receive 6,000 frs. yearly, and 25 per cent of the net profits.
The senior manager receives two-thirds of this, the junior a third.

Beyond this the managers have no personal vested right in the

house, and in ease of death or leaving the house are simply replaced
by election. The president of the benefit society may even move
that they be replaced. Each of these two managers must be inter-
ested in the house to the amount of 100,000 frs.; but in order that
the want of this capital may not be an obstacle, this amount may be
formed by the accumulation of two-thirds of the profits due each

year to the newly-named manager, and the manager who is replaced
can only withdraw his share in proportion as that of his successor is

made good.
The remainder of the common working capital, say 200,000 frs.,

is given as a deposit by the benefit fund. The house is, in fact, the

property of the picked body of workmen which constitutes the
"
noyau."

Twenty -five per cent of the profit goes, as I have said, to the man-
agers, 25 per cent to the benefit fund, and the remaining 50 per cent
is divided amongst the workmen and employes of the house, pro raid
of their salaries. Practically, therefore, the workmen and employes
are thus paid over 75 per cent of the net profits.
The proportion of the profits to the salaries grew gradually to 12,

14 and 16 per cent up to 1877, and in 1884 it reached 20 per cent,
when the amount was 322,500 frs.; in 1882 the profits were 22 per
cent more than the total amount paid for salaries.

The "
noyau

"
does not of course directly interfere in the general

direction and daily management, which is in the hands of the two

managers.
It is interesting to see the use made of their profits by the work-

men. In the year 1877, out of 135 workmen 63 put their shares of

profit in the benefit and savings funds, or in shares capital in-

vested in the house receives 5 per cent a first charge, but does not

participate in the profits; 17 spent them on their families, 16 paid
debts made during want of employment or illness, seven put them
into small shops kept by their wives or children, and 1 paid the

money he still owed for exemption from military service. This is

demonstration of the saving tendencies of the workmen.
In the Commission of 1883 it was stated in evidence that 3,326,142

frs. had been distributed amongst those employed by this house, as

shares of profits or bonus from 1842 to 1882.

The element of success was, according to the evidence, the forma-
tion of the picked intelligent body of workmen called the "

noyau."
The idea of .equality of pay would, it is said, be looked on by them
as ridiculous. They had been at one time rather hampered by
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agitators, but tlie men had soon the sense to see where their true

interests lay, and broke with them.

Co-operation under a different arrangement exists since 1877 in

the large manufactory of kitchen and heating apparatus at Guise,
founded by M. Godin. It is known as the " Familistere

"
a word

that was probably derived from the " Phalanste.'e
"

of Fourier. In

1883 there were about nine hundred direetly interested in the busi-

ness of the establishment.

According to Mr. Egerton, the workmen are paid according to their

capabilities, after free discussion before a council of their fellows.

The division, too, of profits is made on a graduated scale. Thus a

first-class member (associe) picked workmen of long service, of

whom in 1883 there were seventy receives twice as much
;
the sec-

ond class (socielaire) half as much again individually (there are one

hundred such) as the "participants
"

or third-class members (of
whom there were eight hundred).
M. Godin has found great advantage in this division of profits.

The work has much improved, the hands much more careful to guard
against mistakes, and that the interest taken in the business by the

hands has much increased is shown by the constant new inventions

and improvements made by the men. Since they were made part-

ners, a great number of patents have been taken out by the " Faniil-

iste:-e."

All the workmen have a portion of their pay and profits re-invested

in the house, and by this system M. Godin the original founder of

the business, is being gradually bought out of it, and he means that

this system shall continue. It is more generally beneficial, he consid-

ers, tliat the buying out in rotation shall continue indefinitely, so that

those who have long profited by the great advantages of the institu-

tion and have in taut enriched themselves should in time give

way to the young and poor who are beginning. Naturally, of course,
this process is slow, as the capital of the business is increasing.
M. Godin practically keeps a certain management of the business

in his own hands, though theoretically the business is managed by
three councils or boards, viz., the board of management which meets

monthly, the business council which is held every week, and the
council for the management of the buildings and the commercial
business.

Enormous buildings have been constructed by the association, so as

to lodge the hands and their families. Some of the members, more

especially the second class or "
socielairex," are bound to live in

these houses.

iM. Godin, in his evidence before the Commission of 1883, gave
very full details of the working of this remarkable and useful estab-

lishment, which is a complete partnership and co-operation of capi-
tal and labor. A branch of this " Fuiiiilistere

"
has been founded near

Brussels, and is successful.

The evidence given to the Commission of 1883 shows immense
variety in the details of the systems adopted by the various co-oper-
ative societies, and by those firms where the profits are shared bv
the workmen; but all managers of houses, and those who have prac-
tical experience were agreed that the system of co-operation and of

sharing profits puts an end to strikes and improves production and
gO'id relations. Some -associations as that of the opticians, even
took active part with the employers of labor in opposing a strike.

There has been no case of disposition to strike for increased share
of profits. M. Roberts, an important witness, scouts the idea of this
as a future danger.
The objection of some heads of houses to their workmen sharing

profits seems to proceed mainly from dread of the extra trouble of

management and account-keeping entailed thereby.
Co-operative workmen, and those working for a share of profits,

rarely ask for a Monday holiday, as do most other workmen ; thus
their houses are able to execute orders with greater rapidity. When
there was a strike among the painters, the co-operative workmen at
M. Luclaire's worked fourteen, and even m >re, hours per day with-
out the slightest complaint.

THE T-SQUARE CLUB OP PHILADELPHIA.

<7JT the regular meeting of the T-Square Club of Philadelphia,
rj held December 1st, the prizes were awarded as follows : 1st.
/ Walter Cope; 2d, L. C. Hickman; 3d, Arthur Truscott.
The programme was : a stable with accommodations for four horses

ami a cow.

Fifteen designs were submitted, the average merit being high.

ART STUDENTS' LEAGUE, HEW YORK.

PROFESSOR RUSSELL STURGES kindly gave the members and
students of the Art Students' League an interesting talk on bronzes
on Saturday evening the 4th. The period covered being from the
early Greek discoveries down to the later Renaissances. The lecture
being illustrated by stereoptican views and the Professor's complete
collection of photographs.

THE JCASE; OFJ-MR. BALDWIN AND THE A. i. A.

BALTIMORE, December 7, 18F6.

TO|THE EDITORS OP THE AMERICAN ARCHITECT :

Dear Sirs, Appreciating your refined sense of justice and sound
judgment I venture to ask of you and the members of the profes-
sion who were not present at the recent convention of the A. I. A.,
held in New York last week, a suspension of judgment upon the, if
truly reported, unjust and hasty judgment passed by the Convention
upon me on charges preferred by a fellow ^number, until I have had
the opportunity to disprove the acts which I scorn as I do the man
who accuses me of them, and oblige, Yours respectfully, J

E. F. BALDWIN.

BALTIMORE, December 7.-18I-6.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, The enclosed letter, published in this morning's paper,

explains itself.

December 6, 18S6.

Editor American : The report, as appearing in your issue of Saturdayand bunday, in regard to the Action of ..the American Institute of Ar-
chitects, in session at New York, asking for the resignation of Mr E
1. B.ild win, for "unprofessional practice," caused the utmost surpriseand indignation to us and others of Mr. Baldwin's professional associ-
ates in this city. No official information of such action of the Institute
lias yet been received by Mr. Baldwin.'and nothing is known of it here
beyond what has appeared in the newspapers, as Mr. Frederick was the
only Baltimore architect present at the time of the proceedings. The
facts of the case between Mr. Baldwin and Mr. Frederick can easily be
ascertained, we presume, from the evidence submitted to the Board of
Irustees

; but that such precipitate action should be taken by the Insti-
tute in regard to a member of such high standing as Mr. Baldwin, both
as an architect and a man, without an opportunity for explanation or
lefence, and actually without his knowledge on what might presum-
ably be considered an ex parte representation teems to us to call for
decided protest, and a request to the public to suspend their judgment
till tlie facts are better known. Very respectfully,

WTATT &_SFBRBT.
It is merely a public expression of our feeling in the matter, pend-

ing any more official action that the Baltimore Chapter may take
later. Our opinion is shared by many others.

Yours respectfully, WYATT & SPERRY.

THE BOSTON STATE-HOUSE QUESTION.
BOSTON, MASS., December 9, 1886.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, I owe you one for a shy at our lovely home'to which

I am deeply attached. If the editor had looked at the groundbehind the State House he would have seen that the "
large "vacant

lot
"

is not " some distance beyond
"
the row of houses in the rear,

nor is it
"
separated from it by other streets." But that houses and

vaeantr lot are one solid lot, bounded by Mt. Vernon, Temple, Derne
and Hancock Streets, separated by one narrow street from the State
House, and could, without difficulty be joined to the present State House.
f a particular editor objects to bridges the street could be closed
and passaga deflected at Joy, instead of as now at Mt. Vernon
(right angle). But the P-aris public finds no objection to both foot
and horso and 'bus ways through and under the Louvre, and I don't
see why other cities should to similar passages.

Yours truly, CHAS. G. LOBING.

THE NASHVILLE M. E. CHURCH COMPETITION.
NASHVILLE, TBNN., December 10, 1S86.

To THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sire, Referring to the competition for designs for the

new West End M. E. Church, South, at Nashville, Tenn., I am this
morning authoritatively informed that at a meeting of the Board f
I rustees, last evening, action was taken reducing the amount of the
prize for the design selected from $500 to $200. As I was responsi-
ble tor the sending of the printed circular to you, I deem it my duty
to inform you of this change.

Very respectfully yours, OLIN H. LANDRETH.

BOOKS ON MILL CONSTRUCTION.
PHILADELPHIA, December 11, 1886.

lo THE EDITORS OF THE AMERICAN ARCHITECT:
Dear Sirs, Would you kindly inform me what are the best works

n modern mill construction, more especially those referrin" to the
system of

slow-burning construction, the use of autornatie-spHnklin"
apparatus, and systems of ventilation for mill buildings ?

Yours respectfully, B.
[B. H. THWAITK'S " Our Factories. Workshop and Warehouses : their
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A BOYCOTT AGAINST THE AMERICAN ARCHITECT.

JT CORRESPONDENT at Coldwater, Mich., sends us the follow-M ing newspaper clipping and asks whether the Knights of Labor
/ have declared a boycott against the American Architect. The
only thing in the petition that really surprises us is that the L. A.
4571 did not include in its petition a request that the $2.40 thus, for
the moment, saved to the city should be paid in to the treasury of
that honorable body.

" The following resolution was passed by the K. of L. Thursday
evening, December 9 :

"Resolved, By L. A. 4571, that we urge upon the City Library Board the
propriety of discontinuing the American Architect and Buildinij News,
which merely gratifies the eyes of a few people, and use the money thus
saved in subscribing for four labor papers to be kept on file at the Public
Library; we recommending John Swinton's Paper, New York, at SI a

year; The Industrial News, Toledo, 0.. at 60 cents a year; The Chicago
Express, at 81 a year, and the Chicago Knights of Labor, at ,1 a year."

d POWDERS. A German physicist directs atten-
tion to a method of extinguishing fires which was first brought to pub-
lic notice several years ago. He recommends for closed places, where
the use of water or other liquids would be likely to do great damage,
a dry compound which, by its burning, absorbs the oxygen and quickly
renders combustion impossible. The compound is composed of pow-
dered nitrate of potash (saltpetre), 59 parts; powdered sulphur, 36

parts; powdered charcoal, 4 parts; colcotliar (brown-red oxide of iron),
1 part. This

preparation is one that can be cheaply made. It is recom-
mended that it shall be, when thoroughly dried and mixed, put up in

tight pasteboard boxes holding about five pounds each, with a quick
fuse in the side of the box protruding six inches, with 4 inches in-

side to facilitate and insure lighting it. The Iron Aye.

WOMBS \s ARCHITECTS. Mr. C. Harrison Townsend writes to the
Pall Matt Gazette of October 28 as follows :

It has of late been largely agreed that there are many fields of work,
hitherto complacently occupied by men only, which there is every rea-
son to suppose could be as*worthily filled by women. In making fresh

suggestions in this sense I would say that my remarks have more di-

rect reference to the girl and the young woman of the middle class than
to those of the artisan class. What really valid objection is there to

asking her to become a "
draughtswoman," and in due course an archi-

tect ? Surely, an occupation such as the preparation of architectural

drawings, requiring neatness and delicacy of touch, attention to detail,

patience, and care, is one which would seem at first blush more likely
to find its proficients among women than men. Let us, then, look into

the course of training that prevails, and see if it offers any considerable
bar to the adoption by women of architecture as a profession In brief,
the routine is as follows : A youth on leaving school with an aptitude,
more or less, for the profession is articled as pupil for four or five years
to an architect to whom he pays a premium. This is, of course, in pro-
portion to the position and repute of the architect in question,"but may
be stated at from a hundred pounds to four or five times that amount.
As with solicitors, so among architects, the pupil is supposed, by having
" the run of the office

"
to acquire an intimate knowledge of its work

design, draughtsmanship, knowledge of materials, official routine, and
so on. If a young fellow of parts, he soon begins to

"
feel his legs

"

and to understand his work, and, if wise, supplements his office instruc-

tion by attendance at the admirable classes of the Architectural Asso-
ciation and elsewhere. At the end of his articles he is qualified to dub
himself a "junior draughtsman," in which capacity he claims, as salary,
from a pound to Jwo pounds a week. A couple of years should then
see him a draughtsman proper, and in a position to obtain three, three-

and-a-half, or four guineas a week. In many cases, of course, thanks
to such "backing" of his friends as he may be fortunate enough to get,
the lucky pupil can set up on his own account immediately his articles

are completed. In this routine which I have briefly sketched there are

only two objections that stand in the way of its adoption by women.
Against the first, which is the "

commingling of the sexes " caused by
the admission of women as part of an ordinary office staff, we can ad-
duce American experience. Here they are frequently employed as

type-writers and so on. As an illustration, I may mention that the
Government clerks in Washington number about 15,000, of whom 4,000
are women, and that "

it is often the case that young men and young
women have desks side by side." (See Pall Mall Gazette, September
27.) But even should conservatism insist vigorously in this respect, we
can at least compromise with it, and suggest a " women-clerks' room "

as a solution of the difficulty. The second objection is the difficulty
women should experience as regards the inspection of buildings and the

necessary mounting of scaffolding for that purpose. While reminding
the objector that women-decorators have been known to work for days
on scaffolds, and that there are such things

"
as divided skirts," I would

say that I am more particularly suggesting that women's work in an
architect's office should be "

drawing-board work," such as ornamental
and other detail drawings, competition, sets of plans, schemes of color

decoration, and perspective drawings. The simplerdepartment of tracing
has, I am told, been tried, and with some success, by the Ladies' Trac-

ing Office in Westminster
;
and other ladies besides the Misses Garrett,

have taken up decoration work, and a certain amount of architecture
connected with it. My plea is for a further advance on the part of
women into a territory of which there in no reason that man should

occupy the whole.

CONSIDERING the extraordinary industrial activity of the past four
months, it is not to be wondered at that so much capital should be now
seeking employment in the multifarious reproductive channels. At the
same time that our own industries are preparing for a genera' advance, we
learn that the industries of Great Britain and of Europe are emerging
from a more or less general depression in which prices declined to cost, and
much capital was, for a long time, rendered unproductive. The advance
on both sides of the water at the same time is an accident. The conditions
surrounding and underlying the trade and industries of both countries are
dissimilar in many respects; in some few features they are like. The
question of the permanency of the general upward tendency concerns us
most. The strength of the British and European situation lies in the ex-
tending and expanding colonial requirements. The strength of the Amer-
ican situation lies in the extension of our railway system. This improve-ment derives strength from a variety of sources, but its strongest founda-
tion, apart from the fact of heavy railroad construction, is in the diversifi-
cation of our industries.
Such frequent notice has been made of the flow of industrial capital into

the South that it has become an old story. It should not be so because the
outflow or inflow has assumed the proportions of nothing but a rivulet com-
pared to what it will be during the next ten years. The Southern people
are only beginning to understand the real and enormous value of their in-
heritance. Northern and foreign capital is picking up the most eligible
sites, the most valuable tracts, and is taking possession o'f the most desirable
lines for transportation. It matters not, of course, from whence comes the
capital or the men which bring about these great social and industrial
changes. The fact that this movement is of greater importance than the bulk
of newspaper readers are accustomed to regard it is the point to which atten-
tion is directed. It may sound like a prediction, but it is based upon facts,
to say that the opportunities for the investment of capital during the next
four years will be out of all comparison to the opportunities that have here-
tofore existed. These opportunities will not be confined to our own coun-
try or continent, but will be presented throughout the civilized world, and
will be mainly directed to the more liberal provision of facilities for cheap
and ready intercourse. The general condition of industries throughout the
world is improving. Great Britain is rising out of a depression which
vexed the oldest heads of trade and commerce. France and Germany
have bean expanding their productive capacity and leaving their old com-
petitor behind in several markets of the world. American nick-nacks and
ironmongery have been leading British products in Europe. That this

complaint will grow in weight must be apparent to any one who is familiar
with the wonderful development of the smaller industries in this country,
and particularly those connected with the hardware, iron, implement and
tool trades. Little industries are springing up in these branches where
taxes, labor and power are cheap, and where the increasing efficiency of
machinery smile at the dictation of trades-unionism. Our railway mileage,
so far this year, foots up 7,000 miles against 2,700 up to same time last year.
The side tracks and repairing requirements will amount to about forty or
fifty per cent of this total, increasing it to that extent. The reported rail-

way earnings are acting as a stimulant to railway enterprises to be under-
taken during the comiug year. The new syndicates were formed a few
days ago in New York looking to the inauguration of railway construction
enterprises intended more to develop territory in the Southern States than
to construct long lines or trans-coutinental lines. The new investments
will be directed to the development of agricultural, mineral and timber
resources. The pig-iron production is a little over 123,000 tons per week.
Prices have been advanced to $20 and $19 for foundry irons and to $17 to
818 for forge irons. Steel rails have been advanced to $3G at mill and old
rails to $25 at tide water. English steel rail-blooms are 84 higher than
they were four mouths ago, aud all kinds of iron and steel material, ex-
cepting nails, have reached an advance which they will hold. Nails are
weak and a proposition was made a few days ago to restrict production
between now and March 1. The Eastern aud Western nail-makers will

probably meet shortly in New York or Philadelphia to agree upon a restric-
tion of output. The lumber trade will hold the firm prices that have been
reached, but the expectations of some of the sanguine dealers both East
and West are doomed to disappointment because of the heavy supplies that
tue industrial activity of the past few months has stimulated. There is

throughout all the country a strong desire to take advantage of the coming
heavy demand and good prices. The textile-goods manufacturers feel in
but little danger of overdoing the market, and it is given out that they will

begin work full time throughout the New England States in January. The
hardware manufacturers feel similarly encouraged, and a note should be
made of the fact that in spite of the very heavy importations of foreign
hardware aud cutlery, American enterprise has increased factory capacity,
and expects to come in successful competition with many of the lines of

goods that have been controlling our market during recent years. The
coal producers have increased their facilities at least ten per cent this year,
according to safe authority, by the opening of mines along the lines of sev-
eral railroads in the West and South. The latest opinions expressed by the

leading architects East and West confirm the opinions all along expressed
as to the active character of winter work looked for. Builders have made
liberal contracts for material and the manufacture of small machinery and
motive power have increased their orders since the 1st of December.
There is very little uncertainty as to the character of next year's building
operations. An immense amoimt of house and shop capacity will be wanted,
aud it will be supplied with more confidence than it was supplied this year.

ilding material will be, if anything, cheaper next year. The lumberBuii

dealers would be glad to put up prices, but in this they will fail. The
coal-producers would be glad to combine prices up ten per cent, but while
there are probabilities of this the risks overbalance. The producers of all

kinds of shop and factory goods are living iu the hope that spring prices
will enable them to accumulate wider margins thau they did this year.
Three mouths ago there were probabilities that such would be the case.
Since then the tide has turned. Too many wheels have been set turning.
The increase in steam capacity has been beyond all precedeuce, and con-
sumers in every channel of activity can rest assured that the period of high
prices will be of very short duration. Production will be crowded in every
industrial channel. It is possible that for a while higher prices will be held
in steel, iron and for certain lines of well-protected goods, protected both
by duties aud by patents, but taking the general production of the country
the increase in output will save it from higher prices than can be safely
maintained.
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The American Architect and Building News

for 1887.

A PRELIMINARY PROSPECTUS.

IT is not desirable for a journal which tries to place before its subscribers fresh and seasonable read-

ing-matter to present a too-complete syllabus of the discourses which the editors propose to bring before

them darinw the coming year, therefore, we will say only that we have in preparation the following series

of valuable papers :
-

" Building Accidents." a series of papers treating of every class of accident that may befall a build-

ing, each class being considered by that writer whose opinion on the subject we consider likely to be most

valuable. As our arrangements are not yet perfected we are unwilling to publish the, at present, incom-

plete list of contributors.

"How the Conventional House may be made Picturesque." a series of illustrated papers by
Mr. H. Edvvards-Fickeu, architect. Those who are familiar with this gentleman's decorative work and with

the facility with which he can interpret in line his ingenious conceptions will understand that these papers

will have more than a "popular" value.

"Elevators: the Features common to all Makes aud their Relation to Planning and
Construction." a series of illustrated papers by an expert.

" Hints to Builders," a series of practical papers on construction addressed to students by W. H.

Brown, author of the "Arch, Vault and Dome" "History and Principles of Decorative Art" '-Buhl Work," etc.

"The Water-supply of Buildings," an illustrated series of articles by John Pickering Putnam,

architect. The publication of this series, which was included in the programme for last
ye^ar, we have found it

desirable to postpone until now.

Fine Art Exhibitions. Mrs. Schuyler Van Rensselaer will, as she has done during the past ten

years, keep our readers informed as to what artists and amateurs of art find of most interest in the galleries

and elsewhere. Amongst the earliest papers from her pen will be some notes on the "Works ofAugustus
St. Gaudens, sculptor."

Other articles on the "History of Decoration." on " Cement and Iron in Construction,"
on "Railroad Stations," etc., are also in preparation.

THK following series of papers, the value of which has been shown by the portions already published
will be continued through the greater part of the year:

"Architect, Builder and Owner before the Law." by T. M. Clark, architect.

"Safe Building," by Louis De Coppet Berg, architect.

"Early Settler Memorials," by Truman H. Bartlett, sculptor.

"Ancient and Modern Light-houses," by Major D. P. Heap, Secretary of the 'U. S. Light-
house Board.

The manner in which topics of current interest will be treated should be too well-known by this time
to require description.

ILLUSTRATIONS.
Gelatine Prints The number, quality and character of these attractive plates will not fall below

the standard of those already issued.

Rotch Travelling Student SketchesThe mass of these sketches in our hands shows that these
plates which add so greatly to the value of the Imperial edition will be no less interesting in the future
than they have been in the past.

Old Colonial Work Measured drawings of Old Colonial work in Virginia and Maryland will be
turmshed, with descriptive text, by Mr. Glenn Brown, architect.

Etchings The photo-lithgraphic reproduction of choice architectural etchings will be continued at
regular intervals.

Photo-Caustic reproductions of foreign architectural subjects will receive rather more attention than
during 1886.

Contributed Illustrations will be as varied and interesting as circumstances permit.
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DURING
the past year only one subscriber has expressed

himself as being dissatisfied with the Imperial edition as

an equivalent for the subscription price, and seven months
afterward the same subscriber notified us that his first impres-
sion was a mistaken one, and iu the h indsomest way possible

expressed approval of our efforts. On the other hand we have

been in constant receipt of complimentary letters from other

sources. We take these statements as an indication that the

Imperial edition is to become the largest and most popular of

the several editions which we publish, and the inference we
draw is that many more will change their subscriptions from

the cheaper editions to the Imperial edition, than will abandon

it to return to the less expensive ones. As there is no possi-

bility of gauging the size or duration of this movement, we ex-

pect to find our mailing-list thrown into more than ordinary
confusion for a while. We can only hope to minimize the mu-
tual discomfort to our subscribers and ourselves by urging those

who intend to make a change in their subscriptions to notify us

of their decision during the current week, so that we may be

able to regulate the size of the edition as closely as practica-
ble. To the subscrilwrs to the Regular edition, we will point
out that one of the features which distinguish the Imperial edi-

tion from that with which they are already familiar is the in-

clusion in it of gelatine prints such as the view of the Church
of the Holy Spirit published in this issue.

RATHER singular case was recently decided in Massa-

chusetts, in which a firm of architects brought suit to re-

cover payment for professional services rendered by

request to a certain church society. So far as we can make
out from the published accounts, the facts seem to be that the

plaintiffs, with other architects, submitted designs in competi-
tion for a church building. Their design found favor in the

eyes of the building committee, and they were requested to

make working plans and specifications, and did so. It was not

pretended that they were expected to do the work for nothing,
but the witnesses for the church testified that the architects

agreed to do it for one hundred dollars, and that a vote was

passed by the church committee or corporation, authorizing the

expenditure of this sum for the purpose, the record of which
was read to the architects. One of the architects, on the other

hand, who had represented the firm in the negotiations, testi-

fied that he had never agreed to do the work for a hundred dol-

lars, and was not informed of any vote or resolution of the

representative-! of the church which implied that he was ex-

pected to do so. However that may have been, before any
steps were taken toward carrying the plans into execution, the

committee, in accordance with that proclivity of non-profes-
sional committees to which we have so often called attention,

becoming a little satiated with the plans they had already ob-

tained, began to turn their eyes toward the dazzling brilliancy
of the fame of another architect, and finally threw overboard
the people whom they had already put to so much trouble and

expense, and made a contract with the more distinguished man
to make designs for their building. The previous architects then

claimed their pay, setting the amount due them at nineteen hun-

dred and fortv-five dollars. The defence set up was that of

a contract to do the work for one hundred dollars, and the case

seems to have turned upon the credibility of the architects and

the witnesses for the church, who made directly contrary asser-

tions in regard to this contract. It must be difficult to ascribe

perjury to a church committee, but the jury seeun d to have
reasoned that an architect who agreed to do nearly two thousand
dollars' worth of work for one hundred, and then swore that
he did nothing of the kind, must have been not onlv a perjurer
but a fool, which was even harder to believe, and they struck
a balance by awarding the architects one thousand and ninety-
four dollars and eighteen cents. The truth seems to have
been that the difference arose from a misunderstanding on both
sides as to the uie.ining of the negotiations about the making
of the working-drawings. To the church committee, as to

most people outside the profession, it probably appeared a
sm.-ill matter to make scale drawings and "longh draughts" of

specifications, sufficient for estimates, and it is not improbable
that in describing what they wanted they omitted to state

exactly the details which they supposed the architect's expe-
rience would enable him to supply tor himself. To the archi-

tects, on the contrary, the expression "quarter-scale draw-

ings," or plans and specifications for estimates, unquestionably
suggested the minute and tedious study, the weighing of two
inches here and six inches there, the points of economy of ma-

sonwork, of provision for heating and plumbing pipes, of head-
room for stairs, of interior and exterior effect, and the myriad
of other things which, as architects know, must be thought
over in making the quarter-scales, and it probably no more oc-

curred to them that they were expected to do all this for a

hundred dollars, than it did to the committee that they would
be called upon to pay two thousand for what they would natu-

rally have imagined to be a light afternoon's work. When
they came into court, each side made its statement about its

own ideal of the subject-matter of the services rendered, and each
side suffered something because it had not been careful enough
in the first instance to see whether the two ideals agreed.

IN
the death of Mr. Edgar Corrie Curtis the profession of

architecture in Boston loses one of its best-known and
most popular members. Mr. Curtis was born in Boston,

and graduated at Harvard College, we believe in the class of

1869. Several years passed after his graduation before he
made final choice of a profession, but when he had made up
his mind to devote himself to architecture he entered upon his

work with zeal, spending some time as a student in Boston

offices, and two years ago in the atelier Vaudremer in Paris.

On his return from Europe he went into business on his own
account, and conducted, until a few days before his death, a

quiet but steadily increasing practice. Being naturally of a
modest and unassuming temper, and possessing by inheritance
an independent income, which relieved him from the necessity
of calling attention to his own merits, he was known in the

profession as a man rather diffident of his own powers, but

very faithful and painstaking in carrying out commissions en-

trusted to him, and endowed with admirable taste, while his

amiable disposition won him the sincere regard of his asso-

ciates. Most of his work was in city houses, where his habit of

careful study was particularly valuable; and many pretty and del-

icate bits of detail, now that their author's short career on earth
is finished, will be regarded by their owners with special inter-

est, as memorials of one of the kindest and most honorable of men.

fjCCORDING to the New York papers, work on the Hud-

rj son River tunnel is likely to ba resumed within a few
months, and iu less than two years it is hoped that the

whole will be completed. As most people know, there are to

be two parallel tunnels, of which one has been constructed for

about a third of a mile, and the other for about six hundred
feet, the whole intended length being fifty-six hundred feet.

Both tunnels are now filled with water, but it is believed that

neither of them has suffered any material injury since the work
was abandoned. It seems strange that so important an under-

taking, and one which promised so sure a return, should not

have been completed long ago; but if we understand the ac-

counts, the main difficulty seems to lie, not in finding funds to

carry it out in a legitimate manner, but in floating a huge finan-

cial scheme, based primarily on the tunnel, but involving a

prospect either of enormous profits or enormous losses on those
who are induced to participate in it. According to the New
York World, about eleven hundred thousand dollars has already
been expended in securing the necessary legislation, charter
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. privileges and right-of-way, and in building the existing por
lions of the tunnel, and it will cost about twice as much mor<

to complete bjih tunnels ready for service. This will make a

total of three million three hundred thousand dollars, which is

certainly not a high price for so useful a work. The capita
stock of the company is, however, ten million dollars, and bond

have been, or are to be, issued for an equal sum, so that the fie

titious valuation at which the securities are to be put upon th

market is twenty million dollars, or more than six times the

actual cost. Of course, there is nothing illegitimate in this

but there can be no doubt that a large part of the profits of the

capitalists who get into the company "on the ground floor'

must be made by selling stock hereafter to people who know

nothing of the cost of the tunnel, or of the amount of the capi
Uil and bonds, and who innocently imagine that a dollar in se

curities stands for a dollar expended in construction, so thai

stock or bonds at half the par value in a completed and sue

cessful enterprise must be sold at a great loss instead of ai;

enormous profit. According to the ideas of the general public
a man who should buy land and build a house, at a total cost

of three thousand dollars, write a mortgage on it for ten thou

sand, and sell the mortgage to an unsuspecting widow, anil thei

sell the equity in the estate for ten thousand more to the trus-

tee of a family of orphans, would be a subject for the attentions

of the grand jury ; and the truth that the same sort of finan-

ciering is practised on a great scale, and that mortgage bonds

amounting to three times the cost of the mortgaged property,
with stock representing the value left after deducting the face

of the bonds, can be, and are sold with impunity side by side

with stocks and bonds represen-ting actual cost, is just begin-

ning to he perceived. We wish all success to the engineering
scheme of the Hudson River Tunnel, and appreciate thor-

oughly the skill and economy with which the \voik has been
carried on so far; but tunnels into the pockets of " small capi
talists," or, in other words, of the industrious and saving citizens

who suffer most of the loss by the collapse of financial bubbles,
do not belong to the class of scientific enterprises, and we
should not be sorry to see the ownership of the line absorbed

by the railway companies, who have an obvious interest in

keeping it under their own control.

CURIOUS example of a contractor's ingenuity in extract-

ing a profit from rather unfavorable circumstances has just
formed the subject of a judicial decision in New York.

Some time ago the Department of Public Works of that city
advertised for bids for opening a certain street in the rocky
district about Riverside Park. The engineers employed by the

Department made their cross-sections as well as they could, and
estimated that nineteen hundred and thirty cubic yards of

earth, and twenty-one thousand five hundred and forty cubic

yards of rock, would have to be removed, and the bidders were
informed of this estimate, although, as is usual in such
matters, their tenders were to be made at so much per
cubic yard for excavating each sort of material. At that time
the ordinary cost of removing rock was about a dollar and a
hilf a yard, and of removing earth about forty cents, so that
the whole work, according to the engineers' quantities, ou<'ht
to cost about thirty-three thousand dollars. As it happened,
however, there was in the city a shrewd contractor named
Brady, who, probably by the help of a private and personal
survey of the ground, although this is not proved, conceived a
little plan which he proceeded at once to put into execution.
As the laws regulating the awarding of contracts, which are
otherwise tolerably strict, do uot prescribe that the bids shall
resemble any particular standard, while they do say, we believe,
that the contract must be awarded to the lowest responsible
bidder, Mr. Brady made the remarkable offer to remove all
the rock for one-quarter of a cent per cubic yard, or less than
one-tenth of the proper price, and the earth for eight dollars a
yard, or about twenty times the usual price. Taking the en<*i-
ueers' quantities as a basis, the whole work at these figureswould cost fifteen thousand five hundred dollars, while at the
regular rates it would have amounted, as we have seen, to thir-

ty-three thousand. It is hardly necessary to say that no one
else had made any tender to do the work at less than half
price, and the Commissioner of Public Works, not being at
liberty to award the rock excavation to Mr. Brady, and the
earthwork to some one else, and being obliged to accept the
lowest bona-fide tender, had no choice but to conclude a contract
with Mr. Brady, although he was sharply criticised for doincr
so by the newspapers opposed to him in politics.

'TJS the work went on, it turned out, as Mr. Brady probably
r\ foresaw, that there was much less rock and more earth to

' be excavated than the engineers had estimated, and when
the street was completed, the inspectors for the city certified

that ten thousand eight hundred and thirty-one yards of rock
had been removed, at one-quarter of a cent a yard, and fourteen

thousand, six hundred and sixty-seven cubic yards of earth, at

eight dollars a yard, bringing the total bill to twenty-seven
dollars for the rock excavation, and one hundred and seven-
teen thousand three hundred and thirty-six dollars for remov-

ing the earth. The cost of the whole actual work at the av-

erage market prices would have been twenty -two thousand
dollars, so that Mr. Brady's operation brought him in a net

profit of ninety-six or ninety-seven thousand dollars, although
his bid was less than half ot what the engineers considered the

job to be worth. Payment under the contract was made from
time to time as the work went on, until the contractor had got
about half his money, but the city officials then refused to pay
anything more, and Mr. Brady brought suit for the balance.
On the first trial the court seemed to think, as would, proba-
bly, most other persons, that the errors of the city engineers,
joined with the unfortunate rigidity of the laws regulating con-
tracts for public work, had given Mr. Brady an opportunity
which he had simply taken advantage of, and which had turned
out more profitable for him than he bad perhaps expected, and
as there was no evidence that Mr. Brady had been guilty of

any fraud or conspiracy against the city, he was entitled to the
fruits of an operation which had nothing in it contrary to law,
and involved a considerable risk to the contractor. More re-

cently, however, the counsel for the city brought forward new
evidence, to the effect that Mr. Brady, having found in the ex-
cavation a large quantity of friable rock, had it powdered by
various processes, and removed it as earth ; and as this seemed
to indicate that a fraud had been practised, a new trial has
been ordered. We should not wish to prejudge the case, but
it is to be hoped that a desire to save the city's money will not
lead to an unfair decision of the purely technical question of
the distinction between rotten rock and earth. A great deal
of the upper end of Manhattan Island is composed of rock so

decomposed that it cannot be effectively blasted, while it is too
firm to be shovelled without first loosening with the pick. Such
material as this is not, we think, generally considered rock by
engineers, and a judicial decision to the effect that it should be so

considered would be likely to affect a large number of private
contracts. It is not probable that the city inspectors allowed Mr.

Brady to class as e:trth any material which could not be at-

tacked with the pick, and there could, perhaps be no better
distinction than this between earth and rock in excavation.

'TJ NEW sort of cartridge, according to the Revue Indus-

r\ trielle, has been devised for blasting in coal mines where
there would be danger of setting fire to the coal, or to the

inflammable gases contained in it, by the use of ordinary car-

tridges. The essential part of the new system consists in sur-

rounding the explosive part of the cartridge with water, which

completely prevents ai.y appearance of flame, and consequently
renders the kindling of coal-dust or hydro-carbon gases, by the

explosion, impossible. The explosive used is Nobel's nitro-

glycerine jelly, which is placed in a tin tube, which has three

flanges on the outside. A casing of water-proof paper just
large enough to admit the flanges is slipped over the tin tube,
and the space batween the two enclosures is filled with water,
and sealed in some simple way, thus completely enclosing the
inner cartridge. The blast is fired by means of electric wires,

previously inserted in the tubes, and the explosion, if the

Aarge is light, takes place without smoke or flame. With a
leavy charge smoke is produced, but no flame. In blasting,
he new cartridges are said to bring down the coal less broken
than by the old process, and it is quite possible that the water
serves to equalize the shock over the sides of the drill-hole, and
,hus to apply the force of explosion more effectually ; just as
he water-shells, which were made in England ten years ago
or military purposes, were found to be rendered more efficient by
he equalization of the explosion of the charge by the water
which filled the remainder of the interior, so that, instead of

Hireling into three or four pieces, which were thrown to a great
listance, the water-shells flew into a great number of small pieces,
which were scattered in every direction over a small area, exert-

ng, within that area, a most destructive effect. So completely
oes the water-envelope prevent the development of flame that a
artridge, on being placed in the middle of a heap of gunpowderand fired, simply dispersed the powder without lighting it.
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THE MECHANICS OF THE GIRDER.i

NDER this title has re-

c e n t ly appeared a

book, published after
'

i/'the death of its author by
his family, which contains a

, very clear and able exposi-
'

tion of a novel method of
'

dealing with calculations for

beams and bridge trusses.
1

Unfortunately, the author's

work was interrupted before

he had extended his method
to the full consideration of

arched girders and other

roof trusses, but he had pre-

pared formuliE for these, as

for all other possible classes

of truss, and the application
to these of the principles of

the detailed examination

which he makes of girders with parallel chords can be made without

much difficulty. The theory which Mr. Crehore took for his guide
in laying out a new path through the familiar field of statics as ap-

plied to framed structures was that if the conditions of the greatest
allowable stress in the materials, the general type of truss, and the

span and load were given, it ought to be possible to calculate directly
the most favorable proportion between height and span, the best

number of panels, and the sectional areas of top and bottom chords,
and of web members, without resorting to the laborious and unscien-

tific practice of sketching out a tentative design for the truss, calcu-

lating the strains and necessary di-

mensions for that particular form,
and then modifying by successive

experiments, until the designer's

patience is exhausted, and he cuts

the knot by adopting an approxi-
mation, more or less near, accord-

ing to his skill and perseverance,
to the best and most economical

form, which, if the new theory
were well founded, it would be

possible to deduce by one opera-
tion from the conditions given.

Unlike Michael Angelo, who, as

we read, on looking at a block of

marble discerned a beautiful fig-

ure therein, and immediately fell

upon it with a sledge-hammer so

violently that he filled the air with

chips of stone in his haste to dis-

engage the lovely image before the

vision faded, Mr. Crehore, who
gees, as we may say, for every span
and load the ideal truss whicl

would fulfil the requirements with

the minimum of weight and cost,

makes no such undue speed in

bringing his ideal to light as to con-

fuse and distract his readers, but,

beginning at the most elementary
principles, he develops and illus-

trates his theory step by step, in

such a way as to make his book

easy of comprehension and practi-

cally valuable to any one who
knows enough of the subject to un-

dertake the computation of bridge
trusses by any method ; and, while
his calculations, involving more
unknown factors than the tentative ones based on arbitrary assump-
tions, are necessarily long, he is careful, after demonstrating his for-

mula?, to collect and tabulate them in such a way as to facilitate their

use as much as possible.

Nothing could be simpler than the introduction to the new method.

Beginning with the parallelogram of forces, which leads to the tri-

angle and polygon of forces in the usual way, examples are given to

be solved trigonometrically, and the same system is then applied to

the moments of given forces, acting in specified directions and with

given lengths of lever arm. This prepares the way for the study of

a semi-beam, not loaded simply at one end, as it is usually first treated
in books on applied mechanics, but subjected at once to a concen-
trated load at a certain point, a distributed load between two other

points, and an oblique pressure at a fourth point, and a series of gen-
eral equations is easily deduced for the moments at any section under

any condition of the three external forces to which the semi-beam is

1 " Mechanics of the. Girder ": A Treatise on Bridges and Roofs, in which the
Necessary and Sufficient Weight of the Structure is Calculated, not Assumed;
and the Number of Panels and Height of Girder that Render the Bridge Weight
Least, for a Given Span, Live Load and Wind-Pressure, are Determined, liy
John Davenport Crehore, C. E. New York: John Wiley &Sous, 18SC.

subjected. It will be observed that the three external forces given
represent pretty well the forces which are likely to act upon the

members of a truss, and the way in which these simple equations lead
to the more complex ones applicable to trusses may be, perhaps,
dimly perceived.

Tiie next step is to the consideration of a beam supported at each

end, and subjected at once to vertical and oblique forces, and in the
same way a series of equations is deduced for the moments at any
section, under any condition of the loads, and the field of observation
is enlarged by means of examples requiring the calculation of the
moments at a series of points on the beam spaced at equal distances,

resulting both from quiescent loads and from the movement of a

given live load over the beam. This regularly divided girder, sub-

jected to vertical and oblique strains, both shifting and quiescent,

represents, for certain purposes, in miniature, a framed truss, divided
into panels by the web members, and, as before, the equations de-

rived from its consideration are tabulated ;for future reference and

amplification. The next step is to regard the beam of the previous

chapters as a framed structure, composed of members making cer-

tain angles with each other and with the horizon, and, after ascer-

taining the moments due to given vertical loading at certain points,
the forces in the members of the truss meeting at that point are cal-

culated by reversing the processes of finding the resultant moment of

a number of forces acting in a plane.
At this point it becomes necessary to take into account the shear-

ing forces which act in a beam or girder, and the proposition that the

shearing strain at any vertical section of a girder is equal to the al-

gebraic sum of the vertical components of all the forces impressed on
either side of the plane of the section is made the basis of new for-

mulae, by which the strains in all the members of a framed girder

may he determined from the given shearing forces alone. By com-

bining the two methods of moments and shearing forces it is thus

obviously possible to compute from

given vertical loads the strains in

all the pieces of a truss of any
desired pattern subjected to those

loads, and nothing more is neces-

sary but the application of the or-

dinary facts of the resistance of the

materials used to learn the dimen-
sions required for each member
under varying conditions.

In applying these principles to

actual examples, Mr. Crehore
makes an ingenious classification of

all possible trusses, according to

the angles which their chords or

web members make with the hori-

zon. With regard to the inclin-

ation of the chords, the top chord
or the bottom chord, or neither,
or both, may be horizontal, giv-

ing four possible conditions; and
with regard to the web members,
one portion, or the other portion,
or neither, may he vertical. The
combination of these two sets of

conditions gives twelve classes,
under one of which every truss

must come, and the hook then

goes on to discuss the trusses of

each class. It would take too
FT long to follow out the steps by
t which the principles of the meth-

JL od are applied to the various ex-

'^amples, and extended to the com-

putation of deflections and wind-

bracing, but the practical charac-

ter of the whole discussion may
be illustrated by mentioning one
of the examples, in which the

problem is to find, d priori, "the best number of panels, and the best

height, for the two wrought-iron Pratt -truss girders of a highway
through bridge of one hundred feet span, eighteen feet wide between

the centres of the chords, under a uniform rolling lo.id of two thou-

sand pounds per running foot, in addition to the weight of the

bridge. Also, to find the weight of the bridge corresponding to

these best values, taking account of wind pressure." The computa-
tion is carried out according to the formula; previously found, using
the ordinary constants and factors of safety, and at the end another

calculation is made of the comparative cost of the division and

height which are best in theory with a different division and height,
which would require heavier wooden floor timbers, but less iron in

the trusses, and it is found that on account of the cheapness of wood
as compared with iron, the minimum of cost is obtained with a

bridge which would be about three per cent heavier than the one

which would take the least total weight of material.

Tower of Justice Entrance of the Alhambra, Granada.

BINDING. Subscribers to the Imperial edition, in sending to us for'

binding the issues for the past year, will do well to remember that we
bind this edition in six months' volumes, the cost of a cloth binding

being, as always, $2.00.
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[Contributors are requested to send with their drawings full and

adequate descriptions of the buildings, including a statement ofcost.~\

CHURCH OF THE HOLY SPIRIT, MATTAPAN, MASS.; FRONT VIEW.
MESSRS. ROTCH & TILDEN, ARCHITECTS, BOSTON, MASS.

[Heliochrome, issued only with the Imperial Edition.]

THE CHURCH OF THE HOLY SPIRIT, MATTAPAN, MASS. REAR VIEW.
MESSRS. KOTCH & TILDEN, ARCHITECTS, BOSTON, MASS.

[Gelatine Print.]

1TTHIS clmrch was built as a memorial to the late Benjamin S.

A llotfli. A picturesque site suggested rustic treatment with rough-
east and boulders gathered from the lot. The interior is simply

finished with pine throughout, except where the massive stone piers of

the lantern tower are left to view. Hammer-beam trusses support
the open-timbered roof.

The stained-glass was executed by Mr. Frederic Crowninshield, of

New York.

THE VIRGIN TORCH, ST. MARY'S, OXFORD. AFTEK AN ETCH-
ING BY C. O. MURRAY.

THE stately High Street of Oxford boasts many beautiful mon-

uments, and not least among them is the Church of St. Mary.
The church itself is in the Perpendicular style, with a beautiful

Decorated spire, richly ornamented with pomegranates, in iionor of

Queen Eleanor of Cattile. The Italian porch which is sli<5wn in the

etching is on the south side, and was erected by Morgan Owen, one

of Archbishop Laud's chaplains. The image of the Virgin and
Child was one of the principal articles on which the Archbishop was

impeached.
Mr. Murray, the etcher of the original of our illustration is, we be-

lieve, a Scotchman, though for some years he has resided in London.
He has done a large quantity of illustrative work, and has etched
various plates, after paintings by Turner, Alma-Tadcma, James
Ward, Sir Henry Raeburn and others. One of his largest works is

a reproduction of David Neal's "Cromwell's First Interview with

Alilton." He has lately turned his attention to original etching, and
has published, among others, views of Walberswiek, Mortlake, "A
Kentish Village," and "

Shakespeare's Tomb, St.ratford-on-Avon."

He is a member of the Society of Painter-Etchers.

BUFFET AND MANTEL FOR W. H. HOWARD, ESQ., SAN MATEO, CAL.
MR. BRUCE PRICE, ARCHITECT, NEW YORK, N. Y.

DOORWAY OF THE CHURCH OF STE. MARTHE, TARASCON, FRANCE.

"THE STONE AGE," FOR FAIRMOUNT PARK, PHILADELPHIA, PA.
MR. JOHN BOYLK, SCULPTOR.

Altim
Hlood
Clay
Magnesia
Mangiuiate of potash.
Burnt clay
Chloride of podium
Animal charcoal

Vegetable charcoal.. .

Maguesian limestone..

Parts.

600
1

1,900
5 .

10
25
10
16
20
2

These were mixed with water, and added to the sewage, until no
further precipitate resulted. About 4 Jbs. of the mixture were re-

quired to every 1,000 gallons of sewage (= 28 grs. per gallon).
The treated sewage then flowed into subsidence tanks, where the
sediment was allowed to deposit. This sediment was used five or six
times over as a precipitant, until its power in this respect was ex-
hausted. After the sludge had been dried a small quantity of acid

(preferably sulphuric acid) was added to fix the ammonia, in which
state it was claimed to be valuable manure.

In 1869 the process was worked at Leamington, the composition of
the precipitating mixture being

Alum
Clay '.'.".'.'.'.'.'.'.'.'.'.'.'.

Charcoal
Clay blood
Carbonates of soda and potash
Previous prteipitate
Perchloride of iron solution 1 pint

This mixture was added in the proportion of about 51 grs. per
gallon, at a cost of 15 18s. per million gallons of sewage.
The mixture used at Leamington in 1870 was as follows:

Parts.

259
896
56
40
6
14

Ammonia alum
Clay
Animal charcoal

Vegetable charcoal
.Sulphate of magnesium
Clay blood

Parts.

336
672
15
20
20
4

Of this composition 56 grains per gallon was found to be necessary.
In 1873 the process was used for a short time at Crossness for the

treatment of 500,000 gallons daily of the sewage at the Southern

Metropolitan Outfall. The mixture used had the following composi-
tion :

Parts.

Sulphate of alumina 5
Charcoal 29
Clay 26
Mixed with a little blood.

This was added in the proportion of 224 grains per gallon, and

yielded 12.33 tons of manure per million gallons of sewage (5.25 tons
of sewage, and 7.08 tons from the added chemicals), the ingredients
costing 24 9s. 8d.

Tottenham, Hastings, Bolton (1872), Southampton, and Leeds,
afterwards adopted the process, but in all it was abandoned on the

PMEZ&-.&Y J. A.PU CTRCEAU.
THE TREATMENT OF SEWAGE. ' VII.

THE ABC PROCESS. THE NATIVE GUANO COMPANY.

THE
patent of the Messrs. Sillars and Wigner (1868) claims the

use of alum, blood, and clay (hence termed the ABC process),
with other agents, viz., compounds of manganese and magnesium^

chloride of sodium, animal and vegetable charcoal, with the object
(1.) Of deodorizing and purifying sewage by means of these chem-

ical substances, and so obtaining a sediment which may be used as
manure.

(2.) The deodorizing and purifying sewage by means of the mud
already precipitated from sewage as above described.

(3.) The addition of an acid to the mud in order to retain ammo-
nia, and so fit it for use as a manure.
The precise composition of the precipitating material has been

changed from time to time. When first used at Leicester in 1868
the precipitating mixture consisted of

100^ pap
er

?,? ?r
'.
C - M(jymott Tidy, read before the Society of Arts April 14

1886, and published in the Journal of the Society. Continued from No. 573, pa^

ground of cost. At Southampton a contract to deal with sewage was
cancelled after 10,000 had been spent on works, owing to some er-
roneous expectations respecting profits.
At Bolton, 1872-73, the chemicals used were as follows:

Sulphate of alumina.. . .

Clay .".'!""
Carbon (waste from pruasiate of potash factory)
Blood, small quantity.

Parts.

71
132
81

This mixture was added at the rate of about 90 grains per gallon.Ihe quantity of sewage treated was 2,500,000 gallons daily. The
process was abandoned on the ground of expense.

^eds ' in 187 (sewaSe 9-000,000 gallons daily, of which the
Company were to deal with 2,000,000) the precipitating mix-

ture employed was :

Parts.
Alum
Carbon (refuse from prussiate ot potash factory)'.'.'.'. '.'.'.'.'.'.'.'.'.'.'.'. 4,480

Blood mixture .'.'.'.'.".'.'.'.'.'.
7>4S

Li
::::::::::::::::::::::::::::;::::::

About 120 grains per gallon of this mixture was employed. The
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cost for chemicals per million gallons was 7 5s. The company
abandoned die works on June 1st, 1873. In June, 1875, however,
they again treaied the Leeds sewage for one week with the following

precipitating mixture :

Parts.

Lime 15,990
Animal carbon 13,556
Alum 8,076
Clay 16,848
Carbolic acid 28

About 40 grains of this mixture was used per gallon of sewage, at

a cost of 2 8s. lOd. per 1,000,000 gallons.
Another trial was made for one week in January, 1876, when the

cost of chemicals was found to be 3 5s. 9rf. per million gallons.
The process, as carried out at Leamington (population 20,000, sew-

age 600,000 gallons daily in dry weather), was successful. The A
B C mixture was stirred into the sewage in a circular tank, from
which it passed into two settling-tanks, each set being used for one

week, there being three sets of tanks for alternate working. The
effluent then flowed into a channel 850 feet in length, 10 feet wide,
4 feet deep, the last third of which was converted into a filter of

sand and animal charcoal, having a superficial area of 3,000 square
feet. The sludge was converted into paste by centrifugal machines,
revolving 1,500 times per minute, and afterwards further dried by
exposure to air. It was then sprinkled with dilute sulphuric acid (1

part of acid to 6 of water), the acid being used in the proportion of

one per cent of the manure. It was afterwards heaped for a fort-

night, during which time it heated considerably, forming a rotten

compost, which was further dried and sold for manure.
About 28 grains per gallon of the ABC mixture was employed,

whilst the dried precipitate, containing 20 per cent of moisture,

weighed about 80 grains.
At Hastings the works were situated on the seashore. The A B

C material was agitated by a machine mixer with the sewage, and
after flowing through subsiding tanks, was discharged into the sea.

The ABU process depends, in great measure, on the alumina as
a precipitat-

ing agent. It

is doubtful
whether the

blood is of any
service, as it

can scarcely
be urged that

in the quanti-

ty in which it

is added, the

fibrin can be
of much val-

ue as an agent
for entangling

suspended
matter. The

clay is mainly
a weighing
agent, to as-

sist the rapid
subsidence of

the suspended
impurities'.
Of course, the quality of the manure must depend on the quality

of the sewage. Hence, as we should expect, its composition is not

absolutely constant. Against the valuations of authorities we have
the indisputable fact that it is being sold continuously for about 3

10.. per ton.

In the following report, numerous details relating to this process
are discussed at length :

REPORT OP DR. C. MKYMOTT TIDY, M.B., KTC., AND PROF. SAMES
DEWAR, F.R.S., ETC., ON THE ABC SEWAGE PROCESS.

To THE DIRECTORS OF TIIK NATIVE GUANO COMPANY:
Gentlemen, The experiments recently carried out by us at Ayles-

bury for the purpose of determining the conditions and efficiency of

the ABC process in the treatment of sewage being now complete,
we transmit to you an abstract of the inquiry.

For this purpose you directed that the works were to be at our

disposal, the process being continuously and uniformly worked under
Mr. Page's management.
The following results, therefore, really represent the every-day

working and the practical elliciency of the process.
For here we must remark that isolated observations on the compo-

sition of a sewage and of an effluent have no real value in testing
the efficiency of a sewage process.

Considering the fact that the strength and composition of the sew-

age changes so rapidly and frequently it is manifest that conclusions
deduced from a few observations are worthless and often misleading.
Further, samples of effluent and of raw sewage collected at the samu
time have, as a rule, no definite relationship to each other, the pas-
sage of the sewage through the tanks occupying some hours.
For these and other reasons it appeared to us that, to arrive at

a satisfactory conclusion on the A B C, or upon any other process,

systematic and continuous experimental observations were needed :

and further, that in order to obtain a fair average of the daily sew-

age delivered at the A}lesbury Works, each series of experiments
must be continued for twenty-four consecutive hours at least, so as to

embrace the varying conditions of the sewage. Samples of the raw
sewage and of the effluent were therefore collected by us every half

hour, equal portions of four consecutive half-hour samples being
mixed together for chemical examination. The results obtained are

tabulated, and represent the mean condition of the sewage and
effluent during each consecutive two hours.

It was our special aim to select such dates for the collection of
these twenty-four hour samples as would be likely to result in very
different conditions of the average sewage. In this we were espec-
ially guided by the rainfall and other local conditions. We were
fortunate in getting three series, differing considerably in the total

quantity as well as in the strength of the raw sewage to be dealt
with.

The next question we considered was the amount of sludge depos-
ited from a given quantity of sewage, and of this sludge the propor-
tions severally of the ABC precipitating materials and of sewage
matter. A special arrangement was needed for this purpose, it

being found impossible to determine these details with even an ap-
proach to accuracy in the large subsiding reservoirs. Four iron

tanks, each holding about 200 gallons, were therefore divided by
chalk lines, on the inside, into six equal divisions, one of these divi-

sions being filled every hour, by means of a small force-pump placed
in the narrow channel down which the treated sewage runs before

entering Number 1 tank, with the sewage that had been already
treated. The deposit in each of these four tanks, therefore, repre-
sented the mean amount of sludge produced during six consecutive
hours. The sewage deposit in these tanks was allowed to settle and
the clear effluent siphoned off. The deposited sludge was then
dried at 212 Fahrenheit, and weighed. The quantity of carbon,
clay and alum used during the twenty-four hours was determined,
and snbstracted from the total (calculated) sludge.

Before considering the three series of experiments conducted by
us, it may be
advisable to

give a brief

description of

the usual
method of

working theABC pro-
cess, and
which, in our

experimen ts,
was carried
out without
innovation of

any kind.

The sewage
is delivered at

the works,
through a n
oval pipe
about 2 feet

in the longest
diameter, into

a small oblong
space about 4 feet wide by 6 feet long, paved with bi icks. Across
this space, and about one yard from the sewer-mouth, a wooden V-
sbaped trough is placed, into which the B C mixture is run even
distribution into sewage being effected by means of numerous notches
cut on the sides of the trough. By this means the sewage is com-
pletely and immediately deodorized, no escape of offensive odors
from the sewage into the surrounding air taking place. The entire
works are, in our experience, free from any objectionable smell
whatsoever.

After being mixed with the B C mixture, the sewage passes
through an iron grid for the purpose of catching paper, straw, and
similar floating materials. It then passes along a brick-paved
channel for about 12 feet, the channel afterwards narrowing to 2
feet in width. Here the alum- solution flows in from a wooden trough
in the same manner as we have described in the case of the B C
mixture. The alum, it will be noted, is added some short time after
the B C mixture. The addition of the precipitating ingredients
separately, we are informed, is found to afford better results than
when they are run in together.
The treated sewage flows along the 2 foot channel for about 40

yards, in order to facilitate mixture before it is allowed to run into
the first .subsiding tank. There are three subsiding tanks, each hold-

ing 42,000 gallons, through which the treated sewage successively
Hows before finally passing through a fourth and last tank, which is

about double the size of the other three. On leaving the tanks the

effluent, now practically free from suspended matter (as will be seen
from the Tables) is devoid of smell, passes for several hundred yards
along an open brick channel, before finally discharging itself into the
brook.

The materials used for the precipitation of the sewage matters are

clay, carbon, blood and alum, and they are manipulated as follows :
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Weighed quantities of the clay and carbon are ground together m a

mill 'with a certain small proportion of blood anJ some water. When

thoroughly incorporated, the mixture is run into a reservoir placed

beneath the mill, where a considerable proportion of the heavier

clay particles subside, whilst the lighter particles of clay and carbon

are added to the sewage as above described. The sulphate of alu-

mina is dissolved in a separate tank, and is run directly from this

into the sewage. The solution of alum used was found to contain on

an average from 1 to 2 per cent of sulphate.
Before generalizing on the three series of experiments, it is neces-

sary that we should consider each series separately, because although

the same general system of research was adopted, yet modifications

were introduced into each with a view of bringing out more clearly

the probable influence of certain conditions.

No. 1 SKKIKS.

(From 8 a. m. on January 29, to 8 a. m. on January 30).

In the first series, especial attention was paid to the matters in

suspension and in solution, both in the sewage and effluent, and the

relation between the organic and inorganic portions respectively.

The nitrogen, chlorine and organic matter were also determined.

We considered that the estimation of the quantity of organic mat-

ter present (especially the organic matter in the effluent) was of the

first importance, and this we determined by the amount of oxygen re-

quired to oxidize it. By this method all the easily oxidizable sub-

stances are taken into account, including, at any rate, the organic

matter especially liable to decomposition, and therefore those con-

stituents particularly active in affecting the purity of a river by ab-

sorption of the dissolved oxygen of the stream.

The determination of the chlorine (present in the sewage in the

form of chloride of sodium) was important, as indicating the strength

of the sewage operated upon. At the same time we consider too

much importance should not be attached to this ingredient, seeing

that in an inconstant liquid like the sewage of a town, a large propor-
tion of common salt may be

derived from sources other

than human excreta. The
fact that the effluent gene-

rally contained slighly more
chlorine than the raw sew-

age, is to be explained by
the appreciable quantity of

chloride introduced along
with the materials used as

pre'cipitants.
The principal character-

istics of Number 1 series are

the large flow, the dilute con-

dition of the sewage, and
the excessive quantity of

precipitating mixture used

in its treatment. The flow

measured 500,000 gallons,
instead of 300,000, which
we are informed is about

the normal quantity. This

dilution in great part ac-

counted for the diminished

strength of the sewage oper-
ated upon during the week.
The average amount of oxygen required to oxidize the organic mat-
ter was in the sewage 1.795 grs. per gallon, and in the effluent 0.522

grs. ;
in other words, 74.8 per cent of the oxidizable organic matter

had been removed by treatment, a result, in our opinion, satisfactory.

Again, the total suspended matter in the sewage averaged 18.8 grs.

per gallon, whilst that in the effluent was 1.92 grs. per gallon; in

other words, the removal of 89.3 per cent of the suspended matter
had been effected. The ratio of the inorganic to the organic in this

suspended matter was in the sewage as to 1 to 1.18, and in the efflu-

ent as 1 to 6, showing that the small amount of suspended matter left

in the effluent was principally organic. The matters in solution

show a mean of 46.3 grs. per gallon in the raw sewage, and of 57.5"

grs. per gallon in the effluent. This excess of soluble matter in the
effluent depends on the large quantity -of soluble salts introduced in

the ABC mixture.

The mean quantity of nitrogen in the form of ammoniacal salts

and of chlorine in the sewage and effluent are practically identical,
and do not call for comment.
The total quantity of sludge produced can only be given approxi-

mately. An excessive quantity of precipitating material was in our
opinion employed, and the subsequent series prove that the use of
this large amount does not in any way improve the efficiency of the

process. The curves plotted for this series illustrate graphically the

variations, both in sewage and effluent, from hour to~hour, and are
useful as a ready method of noting the particular phases of the

sewage and of the effluent at any hour of the day or night.
The irregularity of the lines representing the constituents of the

sewage, and the comparative straightness of those representing the
effluent, will at once be apparent; the high crest wave, indicating
the maximum in the amount of all the sewage constituents between
12 noon and 6 p. M., being especially noticeable.

The Opera-House, Vienna, Austria.

No. 2 SEKIKS.

(From 8.30 a. m. on March 2, to 8.30 a. TO. on March 3).

The second series was devoted more especially to a consideration

of the character of the organic matter as it exi&ts in the sewage and

in the efflaent respectively. We considered it important, moreover,

from a sanitary point of view, to determine the relative amounts of

volatile and fixed organic matter.

For this purpose each sample of sewage was filtered, and the total

organic matter determined, both in the unfiltered and filtered portion.

A certain quantity, therefore, of each sample of the filtered sewage
was subjected to distillation, and the organic matter determined both

in the distillate and in the residue left in the retort. The effluent

was treated similarly, except that being practically free from sus-

pended matter it did n<jt require any previous filtration.

In this series the oxygen required to oxidize the organic matter in

the unfiltered sewage averaged 4.076 grs. per gallon, whilst that re-

quired by the effluent was 0.677 grs. per gallon. Thus 83.3 per cent

of the oxidizable organic matter had been removed by treatment

a result in our opinion, satisfactory.

The filtered sewage required an average of 1.75 grs. of oxygen to

oxidize the organic matter per gallon; 61.4 per cent therefore of the

oxidizable organic matter in solution had been removed.

The ratio of the volatile to the stable organic matter was, in the

sewage as 1 to 6.9, and in the effluent as 1 to 5.7
;
that is to say,

only one-seventh of the soluble organic matter in the sewage, and

about one-sixth of that in the effluent was volatile along with the va-

por of water.

The chlorine and ammoniacal nitrogen were again estimated, and,

as before, were almost identical in amount, both in sewage and

effluent.

The mean amount of suspended matter in the sewage was 59.97

grs. per gallon. Owing to the extremely small quantity in the efflu-

ent, it was thought unnecessary to determine it in every sample in

this series. The one se-

lected for estimation, as con-

taining the largest amount,

gave 1.89 grs. per gallon.
Keckoned on this high esti-

mate it shows that 96.8 per
cent of suspended impuri-
ties had been removed by
treatment. This series also

showed a great improve-
ment in the deposition of

the sludge. The quantity
of precipitating material

used was only slightly more
than one-third of the total

weight of sludge produced,
the absence of any apprecia-
ble amount of suspended
matter in the effluent prov-

ing that efficiency was not

impaired by the small quan-

tity of material employed.
The chief characteristics,

therefore, of Number 2 se-

ries are the very large flow,

the greatly-increased
strength of the sewage, and the improved working of the process,

both as regards the sludge deposited and the percentage of organic

matter removed.
This improvement can at once be seen by an examination of the

curves for this series.

No. 3. SERIES.

(From 8.30 a. m. on March 16, to 8.30 a. m. on March 17).

This series of observation was taken, not only with the object of

corroborating the other two, but principally on account of the very

dry weather which had prevailed for the previous fortnight, and the

unusual strength of the sewage at the time. We deemed it advisa-

ble to ascertain how the process would work under extreme condi-

tions of a small flow and abnormally rank sewage.
The samples were examined in the same manner as the Number 2

series, the organic matter being divided into the volatile with water

vapor, and the fixed (that is, not volatile with the vapor of water).
We consider that this method gives a certain insight into the na-

ture of the organic matter present.
On considering our results in detail, it is apparent that a still fur-

ther improvement has been effected in the working in the process.

Commencing with the organic matter, the average oxygen required

by the raw sewage reached 6.8 grs. per gallon, whilst in the effluent

it was 0.93 grs. per gallon, showing a removal of 86.3 per cent of the

oxidizable organic matter.

The relation between the volatile and the stable organic matter in

the filtered sewage and in the effluent was almost identical with that

of the last series, being as 1 to 6.4 respectively.
On turning to the matters in suspension, a striking result was ob-

tained. The quantity in the sewage reached the abnormally large
amount of 243.6 grs. per gallon, while the effluent was so uniformly
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devoid of turbidity that the sample taken for the estimation of the

suspended matter, as containing a larger amount than 'any other,

only gave 0.98 grs. per gallon.
In this series the sludge did not show quite so good a relationship

to the precipitating materials, the total quantity deposited in the 24

hours being about half that of the Number 2 series. This is ex-

plained by the flow of sewage being very much less.

The chlorine and ammoniacal nitrogen were about the same, in the

sewage and effluent, a remarkable uniformity in this respect being

apparent.
The characteristics of this series are somewhat different from

those of the other two, viz., a much smaller flow (in fact, what is con-

sidered a normal How, and an exceptionally strong and rank sewage.
It will be seen by studying the curves relating to this series, that

this exceptional state of things has not oidy interfered yvith the

proper working of the process, but that the results obtained are pos-

itively better than in the other two series.

SUMMARY.

Reviewing and generalizing upon the results thus detailed, the fol-

lowing facts seem to us established :

[11 the first place, there is no doubt that the ABC process is ca-

pable of producing a uniform effluent, notwithstanding the very
varied nature and concentration of the raw material to be dealt with.

The quality of the effluent, however, more especially as relaies to

the quantity and kind of dissolved organic matter, unquestionably
depends upon the strength of the original sewage. This will be seen

by comparing the following numbers for the three series : 123
Averageam'tof oxygen absorbed by organic matter in the sewage 1.79 4.07 6.8

" eftiueut 0.52 0.67 (1.93

Per centage of oxidizable organic matter removed 74.80 83 30 86.30

This, in our judgment, is a satisfactory result, because although
the effluent is certainly not so- good as in the case of a strong as with
a weak sewage, nevertheless, the efficiency of the process is proved
to be actually greater with regard to the total quantity of organic
matter removed, a result we hardly anticipated. Too much impcrt-
ance must not be attached to the numerous isolated cases in which as

little as 0.2 or 0.3 grs. per gallon of oxygen was required to oxidize
the organic matter in the effluent, it being found that the sewage oper
ated upon was in these cases excessively dilute.

There seems no reason to doubt that a minimum quantity of organic
matter in the effluent might be permanently maintained, if the weak
nightly sewage could be stored in reservoirs and afterwards mixed
and treated along with the stronger day sewage, or if the effluent

was collected in large reservoirs and allowed time to mix and become
of a more uniform character before discharge.
With regard to the removal of the suspended matter the process is

satisfactory, and there is no doubt that an effluent can easily be
obtained with due care (and this irrespective of the original sew'age)
practically clear, that is, containing less than 1 gr. of suspended
matter per gallon. In fact, the precipitation appears to be more
complete as the quantity of suspended matter in the raw sewage in-

creases.

The chlorine, though it increases regularly with the strength of
the sewage, shows a slight increase in the effluent, owing to the quan-
tity introduced by the precipitating materials.

The nitrogen, in the form of ammoniacal salts, also seems to be
unaffected by the process, being in all three series practically the
same in amount, both in the effluent and in the sewage.

With respect to the removal of any soluble, inorganic salts by the

process, it is difficult to speak with precision, owing to the quantity
introduced by the precipitating materials, whilst the phosphoric acid,
which principally exists in the urine, is, no doubt, precipitated as

phosphate of alumina. The soluble organic matter precipitated from
solution is also considerable, amounting in Number 2 series to 61.4

per cent, and in Number 3 series to 57 per cent of the whole.
The organic matter in the effluent is evidently mainly composed

of the salts of fatty acids and such like bodies. The fact that on

evaporating down a large quantity of the effluent, and throwing it

on a dialyser or diffusable membrane, at least two-thirds of the

organic matter diffused, showed that ft could not be of an albumin-
ous or complicated colloidal nature, and was, therefore, of a nature
less liable than these bodies to putrefactive and other changes. This
conclusion is further borne out by a consideration of the volatile
alkaline and acid portions of the organic matter. Dividing the

readily oxidizable organic matter into six parts, the relations between
them was as follows : 1 part volatile and alkaline

;.
2 parts volatile

and acid
;
3 parts non-volatile.

EXAMINATION OF THE 8LUDGK.

The second part of the ABC process consists in the drying of
the sludge and its conversion into a saleable manure, known under
the name of native guano.
The following is a brief account of the different stages of the

working : The semi-liquid sludge in the tanks, containing about 90

per cent of water, is pumped into a large reservoir situated on the
roof of a tower some 40 feet high, and immediately above the filter

presses. Here it is allowed to settle. The comparatively clear
water lying on the surface, as well as the expressed fluid of the sludge
are both returned to the sewer just above the sewer mouth, to be

again treated along with the raw sewage, and with which it mixes.

The sludge is now run into the two large filter presses, and as
the water is squeezed out fresh quantities ot sludge are turned into
the presses by a special feeding arrangement until they are full.

The sludge, as it comes from the filter presses, is in the form of stiff

cakes, containing from 55 to GO per cent of water. This material,
after admixture with some sulphate of magnesia, is then passed
through a specially-constructed drying-cylinder, which delivers it in
a more or 1 ss granular condition. This operation extracts about 25

per cent more of the water, the granular manure containing now
from 30 to 35 per cent.

The water evaporated from the semi-fluid sludge is condensed in a
coke tower, through which a stream of water falls continuously,
effectually preventing the dissemination of any offensive smell into
the surrounding air.

From the drying-shed at the works the manure is removed to a
large depot in the town, wiiere by grinding it is reduced to a coarse
powder. Here it is stacked in a shed and placed in bags for the
market. Although no further artificial drying is resorted to, it grad-
ually loses more and more of its moisture by air-drying, and isusu-

ally sold with from 14 to 18 per cent of moisture in it.

The native guano is, in fact, nothing but the partially-dried pre-
cipitated sludge, mixed with some sulphate of magnesia and ground.
The one curious part cf the process is, the large amount of heat de-

veloped in the interior of the heaps of the cylinder-dried manure,
both before and after grinding. This continues for many months in
the stacked manure without any apparent diminution. The temper-
ature varies slightly according to the depth of the heap at which it

is registered, but finally reaches a maximum of about 113 Fahren-
heit, at which it remains stationary for months.

There is no appearance of steam or other sign of heating on the
surface of the heap, but when turned over about a foot deep, dense
clouds of steam having a distinct smell of ammonia and showing an
alkaline reaction to litmus paper are evolved.

It was thought, therefore, that a very appreciable loss of ammonia
must result from this action, and for the purpose of testing this,

samples of the gases evolved from the centre of the heap were col-
lected and examined. The result shows, however, that these con-
tained only .01 per cent of ammonia and 5 per cent of carbonic acid,
suggesting that the heating action was due to oxidation and not to

any fermentative process involving a loss of ammonia. What is very
remarkable, however, is that the absorption of oxygen does not seem
to involve a production of nitrates, which is the usual accompani-
ment of combined fermentative action and oxidation, and indicates

probably in this case that the oxidation is mainly confined to the

non-nitrogenous constituents of the sludge.
In order to decide the possible loss of ammonia in the preparation

and subsequent heating, samples of the pressed sludge and of the

manure, both before and after grinding, were submitted to the con-
tinuous action of a current of dry air at 212 Fahrenheit for some
hours. By this means we were enabled to determine the amount of
ammonia that could really be driven off under exceptional circum-
stances. The ammonia was estimated both in the dried portion and
in that portion driven off by heat, the tolal quantity in the dry
manure being also determined.
The ivsults obtained are stated in the following table:
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that this muit be judged rather by the practical results of the
agri-

culturist than by presumed theoretical values based on analytical

data and on the price of ingredients not necessarily in the same

physical or chemical condition. Recent research tends to show that

very small changes brought about in soils may have very important

indirect effects. .. _,

We desire to express our obligations to Gerrard Ansdell, Esq.,

F.C.S., for the ability and attention he has devoted to this inquiry.

We remain, Your obedient servants,

C. MEYMOTT TIDY,
JAMES DKWAR.

April 29th, 1885.
[To be continued. 1

A CORRECTION.
'

NKW YORK, December 16, 18S6.

To THE EDITORS OP THE AMERICAN ARCHITECT:

Dear Sirs, Permit me to correct your answer to Mr. Frederic's

question in your last issue relating to the buildinst shown on the ex-

treme rifht in your gelatine print of the Manhattan Siorage Ware-

house, American Architect, November 27. The building, which is

situated on the northwest corner of Forty-second Street and Lexing-

ton Avenue, is the hospital for ruptured anil crippled children, and

was built some fifteen, years ago from plans made by Edward T.

Potter, architect. I am, Truly yours,
WM. A. POTTER.

PKESEBVATIOX op EXPOSED ROPES. The preservation of exposed

ropes is a matter of great importance when scaffolding remains erected

for anv considerable time, especially in localities where the atmosphere

ii destructive of hemp fibre. It has been suggested that in such cases

the ropes he dipped, when dry, into a bath containing 20 grains of sul-

phate of copper per litre of water, and lie in soak in this solution for

four days, afterward being dried
;
the ropes will thus have absorbed a

certain quantity of sulphate of copper, which will preserve them alike

from rot and from the attacks of animal parasites. The copper salt

may be fixed in the fibre by a coating of tar, or by soapy water. In

tarring the rope it is said to be better to pass it through a bath of

boiled tar, hot, drawing it through a thimble to press back the excess

tar and suspending it afterward on a staging to dry and harden. Ac-

cording to another process the rope is soaked in a solution of 100 grains

of soap per litre of water; the copper soap thus formed in the fibre of

the rope preserves it from rot even better than the tar, which acts me-

chanically to imprison the sulphate of copper, which is the real pre-

servative. The Iron Age.

WHY INSURANCE-RATES IN BOSTON ARE HIGH. The cost of insur-

ance is becoming, to small manufacturers in Boston, one of the most

grievious of their expenses. Along Federal, Congress and High Streets,

where our best buildings are located, two and three per cent is a very

common rate, and at this it is difficult, even in what might be called

our best buildings, to get fully covered. We recall a building near the

corner of Federal and Franklin, where a floor has been vacant for over

a year, simply because there cannot be insurance enough secured to

cover the business that would be likely to occupy so large a place. A
number of property-owners have reported that they have been obliged

to reduce their rents in this locality because of the advance in insur-

ance rates. We think that, if property-owners, when building, would

leave their brick walls unsheathed, brick both sides of their stairways
and put-in iron stairs, brick up their elevators and have tin-covered

and also iron doors into these wells, grout the floors so that water could

not run through, and then decline to cut holes through the walls to

connect with the next building to accommodate a tenant, all this pro-

perty would be written for one per cent. Every building devoted to

manufacturers' purposes ought to be inspected weekly by either the

fire or protective departments, and when negligence in cleanliness and

disregard of the building laws is found, on the spot, with the evidence

in view, the owner should be fined. Recently, passing through the by-

ways of our busy centre, at the back door of a six-story building, in

which over 200 men and women were employed, with an unprotected
elevator-well going up beside a wood-cased stairway, boys were pack-

ing straw-stuffed barrels at the entrance, and a man loading slatternly-

tied bags of book-binders' trimmings. The boys were smoking cigar-

ettes and the teamster a pipe. The building is a two per cent risk, the

largest tenants short insured, and this peculiar exposure an almost daily

occurrence. The bottom of the elevator-well, the engineer said, had

never, to his knowledge, been swept out, and the appearance of things
confirmed his statement. Manufacturers' Gazette.

EXISTENT FORESTS. The supply of available timber is rapidly
diminishing in all parts of the civilized world. It may be of interest

to note a few facts in this connection. The land capable of bearing or

actually bearing timber in Sweden has been estimated by government
inspectors at 30,000,000 acres. Down to the present time the Swedish
Government has continued to show the greatest solicitude for the pre-
servation of both public and private forests, and minute regulations
are in force which, if carried out cannot fail to make the Swedish for-

ests a source of permanent income. They are not living on their capi-

tal there, as some countries have done, and are, therefore, able to take

the utmost advantage of the exceptional conditions which nature has

bestowed. In Nova Scotia the approximate amount of timber-produc-

ing land was in 1875 computed at 9,000,000 acres; in Ontari >, 30,000

square miles; in Quebec, 115,174 square miles; in New Brunswick, less

than 10,000 square miles. In British Columbia about 180,000 square
miles are covered with lumber. Newfoundland has a large area of for-

est land. In Natal, Africa, the crown forests have been seriously

drawn upon. It is computed that Cape Colony has only between 600

and 600 square miles of forest. Between 1868 and 1878 British Hon-

duras sent out 31.000,000 feet of mahogany. In Victoria, Australia,

timber is, diminishing at a rapid rate, while in Western Australia the

Government will take immediate steps to arrest destruction. In Queen-
land an annual license fee is exacted from wood-cutters. Tasmania,
Van Uieman's Land, has about 8,000,000 acres under timber, of which

about 1,000,000 acres are in private hands. Metal Worker.

How IKON BREAKS. Hundreds of existing railway bridges which

carry twenty trains a day with perfect safety, would break down

quickly under twenty trains per hour. This fact was forced on my
attention nearly twenty years ago, by the fracture of a number of iron

girders of ordinary strength, under a five-minute train service. Simi-

larly, when in New York last year, I noticed, in the case of some hun-

dreds of girders on the elevated railway, that the alternate thrust and

pull on the central diagonals from trains passing every two or three

minutes had developed weaknesses which necessitated the bars being re-

placed by stronger ones after very short service. Somewhat the same

thing had to be done recently with a bridge over the river Trent, but

the train service being small, tile life of the bars was measured by
years instead of months. If ships were always among great waves,
the number going to the bottom would be largely increased. It appears
natural enough to every one that a piece, even of the toughest wire,
should he quickly broken if bent backward and forward to a sharp

angle; but perhaps only to locomotive and marine engineers does it

appear equally natural that the same result would follow iu time if the

bending were so small as to be quite imperceptible to the eye. A loco-

motive crank axle bends but one-eighty-fourth inch, and a straight

driving-axle a still smaller amount, under the heaviest bending stresses

to which they are subject, and yet their life is limited. During the

year 1883 one iron axle in fifty broke in running, and one in fifteen was
renewed in consequence of defects. Taking iron and steel axles

together, the number then in use on the railways of the United King-
dom was 14,848, and of these 911 required renewal during the year.

Similarly, during the past three years no less than 228 ocean steamers
were disabled by broken shafts, the average safe life of which is said

to be about three or four years. Experience has proven that a very
moderate stress, alternating from tension to compression, if repeated
about 100,000,000 times, will cause fracture as surely as a bending to an

angle repeated only ten times. B. Baker, C. E.

THE DRT-ROT FUNGUS. In an interesting article by Mr. Worthing-
ton G. Smith, in the Gardeners' Chronicle, a few noteworthy remarks
are made on the dry-rot fungus. The writer observes that lie has " seen

it growing on damp concrete between the girders of iron fireproof floors,

and seen it spread from wood on to plate-glass, and perfect itself on the

latter substance whilst drawing its nourishment from the wood." Our
experience of its growth is equally remarkable. A house, probably 70

years old had been tenanted for a short time, when the owner consulted

an architect as to the rapid decay of the painted plastering in the din-

ing-room. The wall being a party-wall, and the house quite dry, any
suspicion of dampness could not be entertained. An efflorescence of a

white or livid gray color appeared behind some of the pictures hung on
the walls

;
on touching the surface it was found to crumble and fall into

dust. There was a wine cellar underneath. The floor was carried on
massive oak beams, and these were found to be, in parts, covered by
the same growth, and easily crumbled to the touch. In this instance

the disease had spread from the cellar upwards, and was found in the

wall itself, in the mortar-joints, and also around some of the corks of

the bottles. Mr. Smith writes: "the dry-rot fungus prefers the squared
unpolished wood of coniferous trees as a substratum on which to luxu-

riate, but we have seen it on polished mahogany, and it will spread from
other woods to teak, and destroy teak-built ships." The author says
there are twelve British species of Merulius, inclusive of M. lachrymans.
The M. corium is almost as destructive. An interesting illustration is

given of the dry-rot fungus ; the plant has a livid color and is thick and

fleshy to cut, the odor mushroom like. The central part of the Meru-
lius has a rich reddish-brown color, and is indented with shallow pores
or wrinkles. A reddish juice is exuded, which stains every object with
which it comes in contact, and this exudation, by extracting the juices
of the wood, leaves it in a state of dry powder. The fungus, after ex-

tracting all the juices, perishes, but not before it has produced myriads
of spores, which are carried away to do similar havoc to other damp
timber. Mr. Smith says :

" As the air of the infected building is full of

dry-rot spores, it is useless to replace old wood with new, for new wood
merely supplies fresh food for the fungus." It is impossible, he says,
to cure dry-rot, or to stop its progress. Referring to the use of various

remedies, like petroleum, Burnett's chloride of zinc, Kyan's method of
corrosive sublimate, creosoting, etc., the author places more confidence
in the last, or Bethell's process. The most effective heavy creosote, for
timber preservation, is derived from the best Newcastle coals. The
efficacy of creosoted timber depends on the quality and constituents of
oil of tar and the method of forcing it into the pores of the timber.
Without damp, stagnant air and wood saturated with moisture, the dry-
rot fungus cannot exist, and the chief preventive is to keep those evils

away. Foundations should be well built with cement on concrete or
rock basements, the latter should be well ventilated, and the timber
should be perfectly sound and dry, and it is only by neglect of common-
sense precautions that the dry-rot destroys so many buildings. Mr.
Smith shows that it is impossible to cure rotten timber; prevention of
the attack of fungus is the main resource. The Building News.
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