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\ PHE London architects are suffering, in much the same way 

“i* as those here, ipl from the multiplicity of local sanitary regu- 

lations. often ant quated, or otherwise objectionable, to 

which they are compelled, against their own judgment, to con- 

form, in practising in the towns. In this country, each large 

city has its own plumbing law, which is, as a rule, good, and 

is modified from time to time to conform to the progress ol 

sanitary science; but the smaller towns are more commonly 

equipped with sanitary codes constructed by the local tinmal 9 

with the aid of a doctor, and, perhaps, a livery-stable keeper 

or an undertaker. Of the three, the tinman is probably the 

only one who has ever seen anv plumbing done, or is familiar 

with any sanitary appliances beyond a kitchen sink, with a 

waste-pipe emptying throug he wall on the at compost-he ap.” 

and even his practical knowledge is likely not to extend bevond 

the arts of mak it wiped joint and burning out a pan-closet ; 

yet these worthies consider themselves perfectly competent to 

lay down rules for the ¢ istruction of every kind of drainage 

system. How well they succeed, the architects who have been 

compelled, on pain of hne and if isonm t for disobedience, 

to “ventilate” water-closets into cold flues, to put running 

traps between thi ou “pipes und the cesspool ot a private 
"1 

house, with the nevitable result of flooding the cellar floor 

with sewage when the 1 inning trap fills with orease, aS it 18 

sure to do in two or three vears: or to use drain-pipes three 

double the cost ol those ol 

irchitects soon learn 
lite 

proper dimensions, can best testify; but 

that regulations devised b people who know little or nothing 
' } > ) 

of the subject to which the regulations apply are more fiercely 

they tind it prudent to keep their enforced than any others, and 

criticisms to themselves 

N London, which is st matters of sanitary regulation, a 

huge cluster of V ives, each parish has its own code, and 

I } 1) st onform their specifications to 

the laws of this or that street ust as, in this couptry, as soon 

is they leave the large t s, they must submit themselves to 

the capri es Ot a Variety iburban m iwnates,. The conse- 

quence is that the best-informed architects are often compelled, 
when the work comes to be executed, to abandon a carefully 

} ; . .. Ras a : a 

studied plan otf drainage, and carry out in its piace an interior 

und antiquated arrangem«e whose sole merit lies in the fact 

that it contorms to the lov i plumbing code, adopted, perhaps, 

n 1875. According to the Builder, there are some London 

vestries which will not allow any house-drain less than six 

inches in diameter to be put in, although it has been proved 

for twenty vears that this is large enough for a whole street; 

while others prohibit the use of iron drain-pipes, which, it is 

needless to say, are required by law in nearly every large city 

in the United States. As a re medy for this evil, which, as 

sanitary science advances, is becoming serious, the Builder 

proposes that the different London vestries should unite on a 

uniform sanitary code, thinking that those which have some 

knowledge of sanitation, or have consulted some one who has, 

might, by tsystem Of averaging, sensibly raise the standard of 

the regulations throughout the city. Unfortunately for the 

prosper ts ot the success Ot su hy i St heme, the re is ho privilege 

so dear to ordinary men, and, particularly, to ordinary men in 

office, as that of regula matters wh ch they do not under- 

stand; and ( ntrusion ota expert into their delibe rations, 

or even the suggestion that an expert should be consulted, is 

isually resented with fury; so that there is no probability that 

the London parish officials w ever, by themselves, unite on 

i code. With us, while i us) rT profe ssional men, and of 

ich other isa haracte ol V ive Boards is in cland, 

it is easier to find a central authority which can control them 

igainst their will, and it might be practicable, and would cer- 

tainly be verv useful, to have a genera 

by the State Board of Health, 

actment, for the 

sanitarv code. prepared 

hetitnet ] “ef ; Bas substituted, by legislative en- 

the local 

ity of seeing that the gen- 

present village codes, leaving to 

boards of health only the re spol sibil 

eral law was complied with. 

‘ CORRESPONDENT asked us, two or three weeks ago, 

for further information in regard to the German patented 

wood-concrete, xylolith. We have been unable to obtain 

the information desired. According to the German papers, 

the material has been patented in i ] this country, and is to be 

introduced here by agents; but, so far as we can learn, no 

agent has yet presented it to the attention of architects, who 

would naturally be the first to be interested in it. Although 
the manufacture is prote cted by patents, and is to some extent 

ecret, we presume that the material is a mixture of wood- 

fibre, or sawdust, with shellac, silicate of soda, and probably 

Portland cement and other s@bstances. 

VVHE enterprising Egyptian who discovered the undoubted 

i! mummy of Cleopatra, just in time to offer it, for a round 
price, to the Directors of the Chicago 

been outdone by another individual, who proposes to furnish 

Exposition, has 

the remains of Christopher Columbus as * security ” for a loan 

of one hundred thousand dollars, the time for repayment ol 

which is left indefinite. 

s rid to be 

The proposer of this transaction is 

President of San 

Domingo, and, in the ordinary mind, this circumstance excites 

no less a personage than the 

an inquiry how he became possessed of the **remains” which 
‘ he proposes to hypothecate. It is true that the body of 

Columbus once reposed in the Cathedral of San Domingo, but 

it was removed nearly a hundred years ago, in great state, to 

the Cathedral of Havana; and, even if it is customary for the 

Presidents of San Domingo to go rummaging about the cathe- 

drals of their own country for the purpose of finding salable 

afforded them for 

Havana. <As the United States 

officials to whom the proposition is said to hav 

corpses, they certainly have no facilities 

doing the same thing in 

been made 
have no appropriation available for loans secured by pledge ot 

personal property, however interesting the property may be, 

the negotiation with them seems likely to lapse; and perhaps 

the respected President of San Domingo may find it more 

prudent, in view of the limited duration of the season in which 

there will be a market for his treasure, to offer it in fee simple 

at public auction in Chicago. If he could be induced to do 

this, the Cleopatra man would probably join in the sale, and 

there might be other stock of the same kind to be disposed ot. 

In fact, if a grand trade-sale, so to speak, of distinguished 

remains could be arranged as a feature of the Exposition, we 

Madame 
Tussaud’s collection would sink into insignificance beside the 

are sure that it would be a highly attractive one. 

crowds of authentic corpses of demigods and heroes, ancient 

and modern, which the announcement would call together, 

and the somewhat retrospective character of the celebration of 

which the Exposition forms a part ought to increase materially 

the demand of the visitors for relics. 

{FPFHE question of the property of an architect in his designs 

“i* was discussed at the recent Congress of French architects, 

and, with it, his right to sign his works. That he has 

as to the prac- 

tice of affixing such a signature, not much information could 

be obtained. 

such a right, all architects seem to avree, but, 

It seems, however, to be the case in all countries 

that a few architects like to put their names or monograms on 

their buildings, and that no one objects to their doing so. In 
Sweden, there is a curious law, dating from 1786, which re- 

quires that, wherever work is done, either in building or alter- 

ing a church, the new work shall have an inscription, giving 

the date, and the name of the king in whose reign the under- 

taking is carried out. Another Swedish law provide s that all 

inscriptions on public buildings, monuments, statues, obelisks 

and medals shall be approved by the Academy of Antiquities ; 

but this has not prevented the Swedish architect who commu- 

nicated these facts to the Congress from signing his works 

with his own name. In this country, it is not unusual for 

public buildings to be furnished with tablets, giving the name 

of the architect, with those of the members of the building 

committee, or other functionaries concerned with the erection 

of the structure; but, except in this way, architects rarely sign 

their works. Mr, Jacob Wrey Mould used to sign his churches 

with his monogram, wrought into a pretty finial, or panel orna- 

ment; but we hardly know of any other architects’ signatures 

in New York. This is certainly to be regretted. Any work 
that is worthy of its designer deserves to be signed by him, 

and gains in value by bearing his signature. No one would 

say that the signature of the artist to a picture was anything 

but an addition to its value ; ana most people are as much in- 

terested to know the name of the author of a building as of a 
picture. 
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LOMBARD ARCHITECTURE.!?— VI. 

YAN ABBONDIO (Pigs. 40, 41, 42), of the eleventh 

tury, is a five-aisled basilica subdivided by arches borne on 
columns; it is covered with wood and enclosed at the 

extremities of the lateral aisles by a straight wall containing 

cel- 

the apses. The choir, which is a prolongation of the have, 1s 

vaulted There is no transept. Two campaniles rise sym- 

metrically at the entrance of the choir, at the ends of the side- 

aisles. A two-storied porch was applied to the portal ; the 

ground floor opened in arches ; the upper story communicated 

with an inner tribune, above the entrance in the first bay of 

the nave.? 

The ressaults of the rampants of the facade, which is mod- 

elled on the division into aisles, the depth of the choir, the in- 

corporation of the campaniles with the edifice, the enormous 

yee oT ED sae | 

bases and the big cubical capit ils of the columns in t 
, 
he nave, 

the two-storied porch and the interior tribune show, either in 

themselves or in their manner, the effects of German or Bur- 

guudian influence. The result is a pronouncedly mixed char- 

acter, Which adds much to the unusual interest which the edifice 

possesses on account of the originality of its composition aud 

the remains of a primitive basilica (that of the Holy Apostles) 

discovered beneath its pavement. The most notable foreign 

feature is cert iinly the close union of the bell towers to the 

church, and their position at the entrance of the choir. Thi 

disposition comes wholly from non-Italian source 
} 

More original and more curious than San Abbondio is San 

1 From the French of F. Dedartein, in Planat’s Ency opédie de l’ Architecture 
et de la Construction. Continued from No. 877. page 38. 

* See Boito, ‘La chiesa di Sant’ Abondio e la basilica di sotto,’”’” Milan, 1868 

Fidele, a twelfth-century church, the plan and section of 
which are given in Figures 43 and 44. The transept is especi- 
ally remarkable. Each arm terminates in a demi-octagon and 
is encircled by a two-storied gallery prolonging the side-aisles. 
Let one fancy the central dome on a square plan suppressed, 

let him join together the half-octagons of the arms and the 
galleries around them, and he will have an edifice in the form 
of a rotunda, the characteristic feature of which will be a 
structural conformity to the type presented by the most ancient 
and the most celebrated of Rhenish churches, namely Notre 
Dame of Aix-la-Chapelle. 

\ central octagonal body; encircling galleries divided by 
transverse arches into alternately square and triangular sec- 
ions, and giving the outer wall the form of a sixteen-sided 
polygon; pillars with four buttresses, the projections of which 
support the arches of the pourtour of the central octagon and 

5 
Yor; 

i 

io 3 a 

xc 

the transverse arches of the side-aisles; in the upper gallery, 

rampant vaults bearing the roof directly ; such are the essential 

dispositions, common to San Fidele of Como and the Palatine 
chapel of Charlemagne. ‘The resemblance between these two 

edifices is so marked that there must have been a direct imita- 

tion of the Rhenish rotunda in the Como church. And, as 

Notre Dame is derived directly from San Vit ile at Ravenna, 

it becomes evident that it is an edifice of the north of Gaul 

h, | i singular combination of circumstances, forms the 

connecting link between two Italian monuments, the Byzantine 

San Vitale and the Lombard San Fidele, built six centuries 

But if we find the Como church copied after a monument 

trom be yond the Alps, the imitation is only partial. In other 

respects, San Fidele belongs wholly to Lombard art. No- 

a: 
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of the determination not to admit the encircling | 

yut the tribune. At San Fidele these galleries 

unwilling to do 

same width as the nave. 

tainty, as a work of the 

been more natural than to continue them around 

lse in Northern Italy can we see more unmistakable | widespread custom in the valley of the Po, and thi> they were 

The great Church of San Giacomo, another Como monu- 
ind the arms of the transept, consequently, nothing | ment of the twelfth century, a portion of whose nave —that 

| indicated on the plan (Fig. 45) by wider spaced hatchings — 

is at present destroyed, shows very significant marks in the 

porch of a foreign influence. 

lated and dilapidated, comprised two towers, between which 

This porch, which is now muti- 

opened three arches on columns beneath a larger arch, of the 

It has nothing of the Lombard or 
the Italian about it. For kindred constructions we must cross 

the Alps, and travel to Burgundy and Alsace, where the 
porches of the Cathedral of Autan and of the abbey-church of 

Marmoutiers are very much like the one in question. It will, 

moreover, be observed that the plan of San Giacomo, which is 

the largest of the Como churches belonging to early medixval 

times, is remarkably well arranged. As at San Abbondio and 

San Fidele, the secondary apses are set in the thickness of a 

right wall. They do not appear outside and are in reality 

large niches. ‘This disposition is common in the province. 
Other Como monuments are open to similar remarks. We 

will content ourselves with citing in addition to those already 
given, the cloister of Piona, at the northern end of the lake, 

opposite Gravedona. This little edifice, constructed in the 

middle of the thirteenth century, of white, black and red 
marbles, deserves especial notice on account of the character 

of its sculpture. The capitals (Fig. 46) and bases belong to 

the pure Pointed style of tramontane countries. ‘The profile 

of the mouldings, the form and execution of the foliage, every- 

thing proclaims that the author was not an Italian, or at least 
that he had been trained out of Italy. We might even, from 

the vigor of the modelling and the breadth and fulness of the 

vegetable ornamentation, set it down, with almost perfect cer- 

surgundian school. 

Therefore, in the thirteenth-century cloister of Piona, as in 

bune, especially since the tribune and the arms are all | the twelfth-century churches of San Fidele and San Giacomo, 

nta Maria im Capitol, at Cologne, an older monu- 

Fig. 44. Section of S. Fidele, Como. 

lhus would have been reproduced the fine dispo- | and in the eleventh-century church of San Abbondio, the im- 

print of a foreign art is clearly distinguishable. Sometimes it 
the Como church, which must have been well known | is Burgundian and sometimes Rhenish, as would be most 

familiar as were the authors of San Fidele with | natural, considering the geographical position of Lake Como 
me of Aix-la-Chanelle. Jut in order to adopt this | and the close relations maintained between the dwellers along 

s a restoration of the primitive dome and not the present 
t paratively modern conetruction 

ie been necessary to swerve from a | its shores and the Burgundians and Germans. Consequently 

the fact must be recognized that the Comacini were not, during 

this period, initiators in matters of art. For it cannot be 
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conceded that the architecture of the monuments reared by 

them at home was the common source of these different styles, 

instead of being derived from their union. Such a theory was 

in fact put forth in favor of the monuments of Romansch, 
Switzerland; as though art could ever find its cradle in 

mountainous countries which are necessarily backward in all 

that pertains to luxury; but no one has yet thought of apply- 

ing it to the Como architecture of the Middle Ages. 

The formation of this style is naturally explained by the 

emigrating propensities common to the Comacini. Picked 

artisans and excellent builders—all their provincial monu- 

ments bear witness to this —they brought to their cisalpine or 

transalpine neighbors energetic labor and a traditionally pre- | suited to the lighting requirements, which differ for simple 

served technique of uncommon cleverness. But, on the other 

hand, they found in the great centres of population most 

favorable to their industry the abundant resources, the examples 

and the activity of ideas that were necessary to artistic pro- 

gress ; and these were lacking in their arid and mountainous 

country. They obtained or 

rather finished their artistic 

training abroad; and, return- 

ing home, they put into prac- 
tice the lessons learned on 

both sides of the Alps. 

By the events of the 

eleventh and twelfth cen- 

turies, or of the following 

centuries, one can doubtless 
judge pretty correctly of 
the influence which the 
Comacini of the time of Roth- 

\ 

Fig. 45. Plan of S. Giacomo, Como. Fig. 46. Capital from the Cloister 
of Piona 

ari may have exerted on the architecture of the Longobard 

pe riod and on that of the ninth and tenth centuries. Paul 

Diacre relates, it is true, that at the time of the Longobard in- 

vasion, a Roman chief named Francion succeeded in maintain- 

ing his independence on the shores of Lake Como, but that 
later he was attacked by King Authari on an island of Lake 

Como, which he had made his fortress, and was forced to sur- 

render, although he obtained honorable capitulation. From 

this fact it has been argued that the companions of Francion, 

who were also well treated, remained free, that they continued 

to live around Lake Como and that, having devoted them- 

selves, in imitation of the other inhabitants, to the building arts, 

they acquired a powerful influence throughout the entire king- 

dom, on account of their superior culture and the freedom gra- 

tuitously bestowed upon them. This is certainly not impos- 

sible; but it does not suffice that a thing should be possible to 

have it accepted as a fact. We must be able to produce in its 

favor some grain of proof, but this is totally wanting here. 

The part attributed to Francion’s companions belongs to ro- 

mance and not to history. 

The question of the Comacini is, however, of only secondary 
interest to the student of Lombard architecture. As we have 

seen, it was established in the ninth century, in central Lom- 

bardy, as a result of a combination of circumstances peculiarly 
favorable to the formation of a new style. Circumstances as 

propitious did not then exist in the other countries of western 

Europe; to this fact is due the priority over the other forms of 

| 

Romanesque- by zantine art. These developed in time as local 

conditions dictated, here in the tenth century, there in the 
eleventh or twelfth. 

The principal vaulted churches of central Lombardy exhibit 

very clearly defined architectural characteristics and at the 

same time a remarkable unity of expression. ‘The tribune, 

transept and naves, are well knit together, distributed as they 

are about the dome; the latter serves as a bond to them and 

| as itsurmounts the altar, it forms a vast baldachino. The bar- 
rel-vaults of the chevet arms and the groined vaults of the aisles 
are well adapted to their respective supports which are contin- 

uous in the chevet and isolated in the naves; they are likewise 

parts, such as the arms, and a triple body like the aisles. 

The ribs of the vaults, the cordons of the pillars and the ex- 

terior buttresses mark a visible framework, logically co-ordi- 

nated throughout. ‘They constitute the essential element of 

the decoration which is dependent first of all upon the complete 

and detailed expression of the structure. The ornamentation 

is mainly sculptural; it covers in the interior, the sides of the 

capitals, and externally, the splays of the doors. A very good 
disposition for the crownings has been obtained by the use of 

arcades of divers dimensions and of varying depths, sometimes 

supported on consoles or mural bands and sometimes on colon- 

nettes. These have been fitly employed and without exaggera- 

tion. Decoration by means of small arches was, moreover, 

perfectly adapted to the nature of the material in common use, 

namely, brick. In fact, it has its raison d’étre and its origin 

evidently in the employment of small materials, and it was by ex- 
tension that it was later introduced into freestone constructions 

Thus, Lombard architecture everywhere exhibits in its edi- 

fices, in their external cornices as in their vaults and pillars, a 

careful adaptation of forms to the necessities of the structure 

and to functional requirements. Its fundamental principle — 
the principle of mediwval art—a detailed expression of the 

construction, is found fully and logically applied; it has not 

even been disregarded for any decorative purposes. These 

are qualities of an original art and of a primitive architecture ; 

they do not occur in like degree in a copied style, for imitation 

is almost impossible without more or less alteration in the sig- 
nificance of the forms. 

Among the causes which contributed to the early develop- 

ment of Lombard art, we must count the superiority which 

Italy maintained in the building industries. The skill of the 
artists rendered the interference of the clergy superfluous ; the 

latter, in fact. were not bidden to hold the compass and handle 

the chisel, and they assumed these prerogatives only when nec- 

essity demanded. The Romanesque-Byzantine art of Lom- 

bardy was, therefore, essentially popular; hence it could not 
but gain in independence and spontaneity. 

The fact that this style antedated its congeners does not nec- 

essarily imply its intervention in their formation. There is no 

doubt that its productions exercised some influence beyond the 

Alps. This influence is marked in the Rhenish churches; 

appears also in the French Romanesque. But the effects of 

diversity of local circumstances, bearing on the nature of mate- 

it 

rials, the ordinary processes of construction, the training of the 

artisans, and the character of existing monuments, were in gen- 

eral preponderant. It does not appear, in short, that the Lom- 

bard Romanesque types affected tramontane architecture 
the start to a greater extent than the French or 

Romanesque by degrees influenced the Cisalpine. 

It was not an easy thing in the early Middle Ages, : 

pecially before the year 1000, to copy a distant monument. 

at 

German 

Even with exceptional resources, the attempts were but im- 

perfectly successful, as may be proved by comparing the ro- 

tunda of Aix-la-Chapelle with San Vitale at Ravenna. The 

want of correctness in the drawings and measurements, and the 

irregularities of forms, which are exceedingly marked in nearly 

all edifices antedating the twelfth century, show that. the archi- 
tects of the day designed but little and roughly. This diffi- 

culty of reproducing distant monuments accounts in part for 

the fact that the Romanesque-Byzantine art comprised such a 

large number of local schools. 

Like every other Sty le it was in time modified. Dispositions, 

constructional methods, processes of execution and sculptural 

characteristics all made gradual progress. The narrowing ot 

the bays and the doubling of the large pillars effected in the 

twelfth century by the substitution of oblong for square sec- 

tions in the nave, resulted in giving the edifices a more slender 

appearance. ‘This was a considerable step in advance along 

sacar —mupute tins tna aeonntetnai 
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All that remained to be 

done in order to reach the goal, was to boldly develop the 

organs of the edifice supporting the principal vaults, make 

the path followed by mediaeval art. 

the buttresses higher and more prominent, and transform the 

rampant walls into fHying-buttresses. 

However, it was not in Italy, but beyond the Alps, that 

these final perfectings, the germs of which lay in the Lombard 

style, were accomplished. Lombardy felt only the reflex effect 
from them. Here the use of metallic ties, which had come 

down from the first period of the Middle Ages, did away with 
the necessity of having recourse to flying-buttresses and to 

very prominent countertorts for buttressing the main vaults. 

The employment of the ties together with light vaults pro- 

cted by a timber roof, made it possible in later medieval 
times to erect churches with spacious bays, simple in structure 

is in disposition and broad of aspect, wherein a Roman revival 

can be detected in the ensemble forms, in anticipation of a more 

compl te Renaissance. 

Does this imply that a technical process determined the 

return to Roman traditions: Such a conclusion would appar- 

Art was sufficiently 

udvaneced, at the end of the twelfth century, to appropriate 

ently confound the effect with the cause. 

executional means with considerable flexibility in the search 

after an ideal. Simplicity and grandeur were aimed at; and 

the metallic tie was one of the available resources in the 

vccomplishment of this object. 

Moreover Lombard architecture remained faithful in many 

respects in the disposition of the churches and of their 

dependencies to the lead of primitive Christian art. Italy, 
owing to its artistic past, was more closely bound to Roman 

France or Germany. ‘The northern district 
} where the Lombard style had developed through the action of 

tradition than 

th Byzantine and through the effects of the Longobard con- 

quest, was re stricted to territories where Roman influence was 

dormant. It was perfectly natural that the 

Byzantine architecture should spring up in this region, which pring uy g 
Romanesque- 

but in such 

a milieu where the primitive types were solidly established and 

was the meeting point of its constituent elements ; 

continued to exist, architects could not follow exclusively either 

Ol them. 

It is for this reason that no essential transformation was 

ff ie organism of edifices in Northern Italy during 

the late Middle Aves. The substitution of the Pointed forms 

The Lombard style, 
exceptions, continued to be the definitive form of 

, 
not a radical change. 

Medieval architecture in this region; and its influence was 
per pe tuated even to the end of the fifteenth ec ntury, as is 

Certosa of Pavia and of the dome 

Milan. The French or 

German Gothic did not gucceed in acclimating itself in Italy. 

[he few edifices built, like the Cathedral of Milan, under the 

‘lla Grazie, at 

lI piration ot this tore ign art, exhibit “a considerable alte ration 

of the original features; the structure is more ample and more 

simple, the character is less stiff. There is, if not in the 
east in the general aspect, a survival, 

which links togethe r, by these half 

exotic monuments the R halssance and Roman art, across the 

as it were, OF antique art 

long stretch of the Middle Ages. F. DEDARTEIN. 

Burnt-1In PHoroGraruy ON GLass. —It is not improbable that the 

glass-staining ar lecoration may be revolutionized by the in 

vention of George G. Rockwood, the New York photographer. Trans- 

pa p ires glass have long been made by photography, and are 

x the mos sutiful and useful products of that really wonderful 

irt; butint strong light in which they necessarily are hung to de 

velop t I iarm, they sooner or later fade, or cleave from the glass, 

the baseless fabric of a vision, leave not a track behind.’’ 

| \ y s Mr. Rockw 1 has been desirous of securing pictures 

$ iss 1 | nanent form, and at last has secured a pigment 

which can be ‘‘ sensitized’”’ and printed upon translucent or transparent 

iss | burnt Ihe pictures have all the softness and charm of 

est styi of ph ytogT iph yet are melted into the surface of the 

gla , ibs permanent rhe pictures are perfect in them- 

selves it W imagines ombination of the beautiful colors 

i 1 by skilled artists in the present art of glass decoration, the 

r ts W valuable Mr. Rockwood has reproduced many classic 

subjects i lors for window purposes at a small fraction of the cost 

f hand-painting, and, of course, with photographic fidelity. Mr 

Rocky i has applied for a patent both on the process and the product 

— Manufacturer and B 

INTERIOR WOODWORK.' — II. 
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yHE tendency of woods, particularly hard woods, to crack or 

sek increased when the pieces are of considerable thi k- 

The cracks occur in lines radiating from the heart of the 

log, and are due, it is said, to the resistance of the medullary rays 

which are not affected by seasoning, while the other parts con- 

tract as the wood drys, producing a strain which causes the radial 
cracks. 

. check 
ness. 

This might be expressed another way by saying that the heart- 

wood shrinks but little, while the woody fibre about it dries and 

contracts in proportion to its distance from the centre of the log. It 
is, then, obvious that the larger the section of log used, the greater 

proportion of sapwood, and consequently the more cracks Vice 

versa, the smaller the section used from any log the more uniform 

the grain of the wood and the less the internal strains produced by 

What has been said in regard to the occurrence of 

cracks may also be said relative to the warping or curling of woods. 

The greater the difference in proportion between the sap and heart 

wood the more the wood curves out of shape. The side of the 

board farthest from the heart becomes hollow, and the wider 
the board the deeper the hollow. 

From this one would draw the conclusion that small pieces of 

wood should be used in preference to large where it is desirable to 

secure perfect work. Practice has already proved that such is the 

. Solid blocks 

of wood of much size are entirely avoided, if possible, and recourse 
is had to “ built-up,” “ staved-up,” or “ glued-up” 

seasoning. 

fact and a first-class cabinet-maker works accordingly 

wor k, as it is called. 

A block or plank made by gluing together in a proper manner 

a number of small pieces is used in place of the solid natural piece. 

lo the uninitiated, to say that a piece of work is glued together 
may sound a little 

material, and bring to mind sundry questionable ornaments that 
have fallen off from his furniture; or certain mouldings that are 

loose. ‘To him it may be said that there are right and wrong ways 

of gluing woodwork and that a good glue joint is as strong as the 

wood itself. It may, and often does, happen that work cannot be 

made from a number of small pieces; that a solid stick must be used. 

In such a case the workman usually bores out the centre, lenethwise, 

with as large a bit as practicable under the circumstances. This 
reduces the quantity of wood fibre and also allows a circulation of 

air over a greater area of surface thereby facilitating equal drying. 

Such is the practice with small newel-posts or carved blocks. ~ ° 

as if an attempt had been made to utilize poor 

1 Continued from No. 839, page 59. 
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When a post is of considerable size the method of building-up is 

employed and for purposes of illustration Figure 1, showing the 
Corinthian order, is given. 

By examining the section of the shaft it will be seen that an 

octagonal post is first made by mitreing and gluing the necessary 

number of planks together in such a manner that the centre of the 

post is hollow. ‘The joints may if thought necessary be strengthened 

at intervals throughout the length of the shaft by blocks glued on 

the inside. A column glued-up in this way can be turned and fluted 

as if a solid timber. 

Attention is « alled to the position of the clue joint which it will be 

seen is a little to one side of the centre of the flute, and not on the 

arris. Practice has shown that when the joint is on the arris 

the thin edges necessarily resulting are likely to wa 

open. With the joint as shown there is no feather 

butt-joint can be made with little possibility of its opening. Witha 

little thought and attention as to how the column is to be lighted 

when in place the joints may be oftentimes arranged so as to occur 
in the shadow side of the flute where they will be almost invisible. 

» and the joint 

dge and a firm 

I 

t 

Not only is the column turned from a polygonal post made of 

planks glued together but, if the wood be an expensive one, the planks 

used are themselves glued-up with a backing of ash or some cheap 

wood. 

rhe expert cabinet-maker when making a column of this kind, has 

a way of selecting ash that is not quite so well seasoned as the finish 

wood for which it forms a backing. As a result, it shrinks more 

than the wood on the outside of the column thus producing a slight 

strain which tends to close the joints more tightly. T le of 

building-up is employed also in the capital and bas base is 

made of octagonal rings glued one on top of the other 1 cor- 

rect size is obtained when it is turned into shape. ‘The capital is so 

dee ply carved in the example take n, that thi K pieces of wood are 

re juired at the outset, but the hollow space 1n the centre is retall ed. } 

Four blocks joined together serve from which to cut the foliage, 

while four more furnish the material for the abacus. The shaft of 

the column, it will be noticed, is rebated into cap and base. Afte1 

considering the construction of the column, notice how the entabla 

ture above is made. It seems almost as if wherever possible a joint 

was made ; the whole being built of boards. This may appear as 

the workman was endeavoring to save lumber, but a moment’s thought 

will prove that what is saved in lumber is in most cases more than 

made up by the cost of labor and fitting. Yet to a certain extent 

there is a saving. For instance, in the frieze of the entablature 

under consideration, it would be extravagant to use solid mahogany 

or rosewood when a veneer will do as well, and practically better. 

The congé at A, Figure 1 illustrates another saving of material. 

Were it cut from the same board as the frieze there would be a very 

large waste of lumber. But by making it a separate moulding little 

wood is required. Then, if it is glued to the same backing as the 

frieze below, a through joint is avoided. The dentils are cut from 

one long strip of wood and together with the blocks between them 

form a continuous length which is fastened in place like any 

moulding. The space between the dentils is simply a saw kerf the 

de} th of the block. The cyma at the top of the cornice is cut from 

a thick piece of wood, moulded on the flat and stiffened at intervals 
i two feet by blocks glued to the back. 

work requiring especial care in its construction is that 
: } lat surfaces are used either for wainscoting; or for doors 

panels of ve rreat size. These are, of 
i a 

-up or they would shrink and warp to a very gre 

, or having 

» safest and surest way to do such work is to build a cor¢ 

ft wood, usually white pine or chestnut, and veneer it on 
both sides. ‘There are two ways of making this core and veneering 

of some so 

it, each suited to a special purpose. 

Considering the sil 
} 

est first we may use for an example a door 

ild be better than the common carpentry- 

and rails of the pine core are made by sawing a 
hs cl of seven-eighths clear pine board into strips as 

I thick, less one-half inch. These strips are care- 

fully glued together, face to face, until the width of the styles or rails 

wanted is obtained. The outer edge, that is the edge exposed to 

view when the door is finished, is covered with a seven-eighths strip 

of the finish wood, (Fig. 

a veneer of hardwood one-quarter inch thi dd 

into the sty les, but att is called to the half-inch tenon, c: 

the haunch the full of the rail less the groove for th ie] 

tongue — which is used in addition to the long tenon commonly em 

ployed. An isometric view, Figure 2, D makes this clear. 

\ hardwood strip the thickness of the panels is gro yved into the 

inner edge of the rails and styles. Against this the panel mouldings 
] ° } , 

are glued thus leaving the panel loose and free to move. 

W hile Spt aking ot this h irdwo d strip, it may ve well toc all the at 

tention, particularly of drau htsmen, to one of the most common errors 

in drawings for doors having a glass panel. Such a section is shown 

correctly at C, Figure 2. The error general J made is that the 

loose moulding is made too small, not sufficiently large to cover 
the hardwood strip, which then shows at the joint X, requiring that 

it be made of the same wood as the finish. 

G shows how a section through a door built-up as just mentioned 

might appear when glued together were one-half made by one con 

tractor and the other half by another. 

It has been described above how a door is “staved-up” and 

veneered with a single veneer, but no special care was necessary in 

placing the staves together since all were cut from the same plank 

and then placed flat on top of one another. There is no chance of 

arranging them in any other way than so that the grain is at right 

angles to the veneers. Had, however, a case occurred where the 

staves were necessarily thicker and placed on edge, as it were, more 

care in setting them together would be required. Such care is 

necessary in a wainscot, five or more feet high constructed to appear 

as if made of boards laid up horizontally, Figure 3, H. 

Each of the apparent planks are made by gluing a number of 

pieces of pine three or four inches wide together, taking care that 

the grain of each is reversed. That is, the pieces are so placed 

that the heart-wood of every other piece is turned in the same diree 

tion. On the plank thus formed are glued four veneers, two on 

each side, in such a way that the grain crosses. The grain of the 

core and the finish veneer lie in parallel directions. The inner 

veneer, or cross veneer, is usually of oak. 

These veneered pieces are fastened together as if they were 

natural planks by means of glue and dowels, Figure 3, M. Par- 

ticular attention is called to the use of dowels instead of hardwood 

aed 

Bua 

KR 1 ; = 

t 

WSS 

a games| 

—— 

— 

OAT WR ORE ESN) SE oe 

= 

strips set in grooves the whole length of the edge. Che latter are 

detrimental to a first-class piece of work in a way illustrated by 

‘e 3, K, showing in an exaggerated form what sometimes 
happens. The groove for the hardwood strip leaves a thin tongue 

of wood on each side of the board. These tongues are liable to curl 

it, causing the joint to open, weakening the hold between the two 

yoards. When dowels are used no such defect is likely to occur as 

the edges of the planks are not cut except at int rvals where the 

dowels are place d, and then ¢ nly by the holes large enough to receive 

them. 
ttention has thus been called to the way a door style and a wainscot 

may be constructed. There is yet another class of work requiring 

the same care. That is, the flush door without a panel, or the door 

with a small rail and one large panel. The former is little more 

than a piece of work similar to the wainscoting just described. The 

latter is illustrated by Figure 2, FE, where it will be noticed that, 

after all, there is no material difference from what is already 

familiar. The only thing new to be observed is that the rail, appar- 

ently, is but a strip glued round the edge after the door is veneered. 

The pie ce of finish wood on the edge of the door is also put in at the 

same time. 

Doors of this kind are usually ornamented by a bit of carving 
below the surface. As the outside wood is a veneer only one-six- 
teenth thick on a body of pine, carving of this kind would necessarily 
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show the pine unless some means were taken to prevent, thus: the 

work is staved up and cross veneered in the usual way after which 

a block having sufficient thickness and area to receive the carving is 

set-in at the place to be carved. The whole is next veneered with 

the finish. Then when the wood is cut for carving it does not show 
where the tool passes through the veneer into the block below, both 

being the same wood. It is understood that the grain of both is 

parallel and the woods are identical in color. 

In Figure 4 the sections of ceiling-beams, as constructed when 

built for ornament only and really supporting no actual weight, are 
represented. They are not, as they appear when finished, solid 

beams, but are a mere shell of thin stuff, tongued-and-grooved 
together. Around the room is usually placed a half beam or cornice, 

into which the principal beams are framed, and the smaller beams 

are in turn framed into the principals. The entire ceiling is often 
put together on the floor and raised in position avainst the plaster 

ceiling where it is fastened. As the beams are hollow some method 

of strengthening them at the points of junction for framing is needed. 
Consequently a pine block is set-in the full depth of the beam inside, 

and sufficiently long to have strength when mortised out to receive 

the end of the beam tenoned into it. The end of this latter is aiso 

strengthened by a similar block on which the tenon is cut. 

The outside or show wood is mitred instead of butting where the 

joint is made. In addition to the blocks placed at the points where 
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the beams intersect, others are placed at intervals of about every two 

feet, thus giving stiffness to the whole structure. The moulding 

surrounding the panel between the beams is left loose and set after 

the beams are in place, whether the panel is plaster or wood. These 

panels, if of wood, have only to be raised in position and the loose 

moulding nailed in place. This is a case where the cabinet-maker 

Attention is here again called to the way the dentils are 
made as previously described. 

Flooring is not exactly a part of the cabinet-maker’s work it having 
become a special branch of the business. Should he, however, under- 

take the making of a parquetry floor, the probabilities are that it 
would be glued-up somewhat as represented by Figure 5, E, showing 
the underside and section of one square for such a floor. A square 

of this kind is about twelve inches on each side and composed of a 

framework of ash filled-in with strips of ash grooved into it. On this 

is glued the finish wood, one-eighth of an inch thick, arranged in the 

pattern called for. 

with hardwood strips until a panel is formed as large as can be con- 

veniently handled. These panels are afterwards similarly joined to- 

gether as the floor is laid. Such nailing or fastening as is necessary 

y 

| 
is. uses nal 

A number of these squares are glued together | 

is done in the groove for the strips and is entirely hidden when the 
floor is completed. 

Another way is to fasten the flooring with screws driven directly 

through the panels in places where a small piece of the pattern has 

been purposely omitted when the squares are glued-up. When the 

panels are all laid these bits of the pattern are glued in place hiding 
the screw and it becomes impossible to tell where the floor is fastened. 

Flooring should be laid of very dry material, at a time when the 

house is perfectly dry, and finished as soon as laid, that there may 
be but little chance of its absorbing moisture. 

A floor perhaps not very common in this country though sometimes 
used, is one of solid oak plank laid without nailing. An isometric 
sketch of such a floor is seen in Figure 5, G, which almost explains 
itself. ‘The planks are two or more inches thick by fourteen to 
eighteen inches wide. ‘These are tongued and grooved together and 

fastened with glue. Each plank is dovetailed to strips at right 
angles to it, and these strips are in turn tongued under another strip 

fastened to and parallel with the floor beams. The dovetail strips 
are really a series of blocks, each as long as the planks are wide, set 
in such a way that when they are in place the ends are at the middle 
lines of adjoining planks. As each plank is laid it is crowded as 

hard as possible against the tongued pieces by means of levers, and 
owing to the wedge shape of the tongues the nearer the dovetail is 
to the beam the more closely is the plank held. 

All around the edge of the floor is laid a finishing plank as a sort 

of border and any shrinkage that takes place shows itself there. But 
this can if necessary be easily replaced by a new piece entirely clos- 
ing the joint when the floor has become adapted to the temperature 
of the building. 

It is of course understood that no fastening of any kind, except- 
ing the dovetails, are used for the flooring itself; but the border is 
fastened with screws or nails on the edge nearest the wainscoting. 

ALVAN C. NYE. 

THE QUALITIES OF WATER FOR DOMESTIC SUPPLY. 

| gin eat 
no absolute criterion 
has been found 

which will always defi- 

nitely determine the 

character of a water as 
good or bad. Neither 

can we expect, on ac- 

count of the nature and 
complicity of the case, 
that such a criterion will 

ever be found. The de- 

terminations are all or 

nearly all relative and 
must be judged only in 
connection with the en- 
vironments of the source 
of supply, the concomi- 
tant circumstances of the 

collection of the sample 

examined and the uses 
for which the water is 

intended. ... 

Organic Matter.— The 
organic impurities con- 

tained in water are the 

impurities which interest 

us most largely from a 
sanitary standpoint, for 

it is these impurities 

which most directly in- 

fluence the health of the 
consumer. 

This organic matter 
may exist, first, as or- 
ganic life, second, as the 
products of organic life, 
or third, as the resulting 
products of decomposed 

organic matter. There can be no doubt but that undecom- 
posed organic matter, if harmless in itself, may exist in small quan- 
tities in water without detrimental effects on the health of those 

drinking it. Decomposed organic matter when in appreciable quan- 
tities, whether of animal or vegetable origin gives rise to headache, 
diarrhea and malarial fevers. The most important of the organic 
impurities are, however, the living organisms, which may consist of 

algw, infusoria, etc., and bacteria. Alge, etc., and allied organ- 

isms are found in all upland waters and are not, in small quantities, 
indicative of an impure water. When present in large quantities 
they give water an unpleasant odor and may originate diarrheal com- 
plaints. They are readily filtered from the water and cannot usually 
exist in covered reservoirs. They need no special consideration here. 

The Boucherie, Ypres, Belgium. 

1 Extracts from a paper read before the Illinois Society of Engineers and Sur- 
veyors by D. W. Mead, Rockford, January, 1892. 
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Bacteria are usually classed as saprophytic and pathogenic. The 
former are the more common kind which swarm in surface waters, 

in air and in food, and are the cause of fermentation and decay. 

They are supposed to be the direct cause of the diarrheeal and di- 

gestive troubles resulting from the use of water containing decaying 

organic matter. They have, however, not been demonstrated as 

producing any definite disease. 

Pathogenic bacteria on the other hand have 

demonstrated to be the direct cause of certain definite diseases and 

of that class of diseases which prove the greatest 

man life, namely, the zymotic diseases, such as small-pox, typhoid 

fever, scarlet fever, diphtheria, consumption, ete. 

The greatest difference which seems to exist between saprophytic 

and pathogenic bacteria is that the former find their principal nidus 

for development in decaying organic matter, while the latter attack the 
living tissues of animals. ‘Their development and general character- 
istics of growth are otherwise the same. 

The yeast-plant (sacharomyces cerevisial) a saprophytic bacteria, 
is the best known of the bacteria and a description of its growth 

and development will serve as an illustration of its class and indi 

rectly as an illustration of the pathogenic bacteria. 

The pathogenic bacteria or disease germs, when once lodged in 
the human body break up the tissues into poisons or ptomaines, in a 

manner similar to that of the yeast-plant in the grape juice. These 

poisons produce in the individual the particular symptoms of its 

disease, just as the yeas t poison or ptomain, alcohol, produces the 

symptoms of drunkenness by its intemperate use. 

Pathogenic bacteria are not believed to grow and develop outside 

the animal body. They are however, known to exist for great 
lengths of time after leaving the body. And it is found that the con- 

dition under which saprophytic bacteria exist and develop, namely, 

in decaying organic matter, is, at least conducive to the existence of 
the disease Hence, although in a particular water it may 

be impossible to discover or isolate a definite species of pathogenic 

bacteria, yet the presence of organic contamination, especially of 

animal origin, or of bacteria in greater numbers than should be ex- 

pected ina normal water, is regarded as an important reason for its 

prompt re} cuon. 

These organic poisons are so subtle and insidious as to be often 

unknown or unsuspected, and many a pale cheek and debilitated 

constitution and many desolate 

might have been prevented by proper selection and protection of the 

sources of the water-supply, or even by the universal adoption of the 
simple, but most effective measure of boiling the water used for do- 

mestic purposes, unless its purity is beyond the slightest suspicion.! 

‘The means at hand for the proper examination of water in order 

to determine its pollution in these regards may be classed as first, 
sanitary analysis, and second, biological examination. 

been conclusively 

scourge to hu 

germs. 

homes and mounds in our cemeteries 

organic or 

ORGANIC OR SANITARY ANALYSIS. 

Dr. Smart, in discussing sanitary analysis, says: ‘The presence 
of organic can easily be detected in most waters, tor there 

e few which are organically pure; but there is no royal road to an 

estimation of the quantity nor to what is of much more importance, 

an appreciation of the quality. The examination must consist in in- 
stituting a series of experiments on the organic matter or the sub- 

stances which accompany it in the water, and on those derived from 
it. ‘These various witnesses are, as it were, interrogated, and 

from a consideration of their testimony an opinion is formed as to 

the quantity of the organic contamination, as to its origin in the ani 

mal or vegetable kin; edom, as to its source, whether near or remote, 
in a word, as to the wholesomeness or unwholesomeness of the water 

which contains it.” 

The property of organic impurities to take up oxygen is utilized 

in sanitary analysis by determining the amount of oxygen that a 
given water will absorb. From this determination the relative 

amounts of organic matter contained in water may be judged. ‘The 

following table will give an example of the application of this prin- 
ciple. 

substances 

apply especially to wells sunk in populous communi- 
toevery surface and ground water-sup ply, where the prox 

imity of dwellings or stables, swamps or forests, make the water-supply liable 
to receive either the organic poisons in a concentrated and virulent form, as 
sometimes occurs in the first two cases, or where a large amount of decaying organic 
matter is liable to find its way into the Supply, as in the last two cases menti 

‘A series of examinations of the water in Paris by Miquel, gave the follow 
ing interesting results The rain-water in a park just outside of the city, con 
tained, on the average, four living bacteria to a cubic centimetre (that is, to abo 
one-third of a teaspoonful). The rain-water in the city contained 17. the 
water of the Seine, just above Paris, contained 300 bacteria, while within the city, 
after receiving the contents of the sewers, there were 200,000 to one cubic centi 
metre. The river-water which had been used in floating laundries, which form 
such familiar features along the banks of the Seine, in Paris, was found to con 
tain 26,000,000 living germs to one cubic centimetre. 
‘The river Spree, which runs through the city of Berlin, was found on one occa- 

sion to contain above the city 85,000 germs, while below it showed 10,180,000 to 

one centimetre. These figures show what bacterial contents of greatly pulluted 
rivers may be. 

**On the other hand, the river Rhone, at the ponat from which the Geneva water- 

supply is taken, has been found to contain only from 24 to 75 bacteria to one 

cubic centimetre. 

* The Hudson Kiver water above Albany was found to contain on two occasions 
a little over 2,000 bacteria to one centimetre, 

“ The Potomac River water at Washington has been found by Smith to contain, 
at various seasons of the year, all the way from 75 to 3,774 bacteria to a cubic 
ce ntimetre. 

* Unpolluted streams and lakes contain, as a rule, very much smaller numbers 
of germs than those which have been mentioned.” (See T. Mitchell Prudden’s 

* Drinking-Water and Ice Supplies,’’ page 70.) 

1The above remarks 
ties, but they apply also 

ned, 

ALTON, ILL. (CITY WATER). 

PARTS PER 1,000,000. 

Date, 1888 Oxygen Consumed Physical Conditions. 

July 20. Muddy. 
August 3. Turbid. 
September 13. Nearly Clear. 
September 21. Clear. 
October 19. . Opalescent, 

November 2. Nearly Clea 

(Ill. State Board of Health: ** Water Supplies of Illinois,” page 30.) 

From the above it will be seen how the amount of oxygen consumed 

varies with the physical condition on different dates, thus showing 

how it may be utilized in judging of the purity of a water. The fol- 

lowing table contains further illustrations of the use of this principle. 

OXYGEN CONSUMED. 

PARTS PER 1,000,000 

Localit Source of Water. Oxygen Consumed Remarks. 

Rockford, I Artesian Well, 1.40 Organically pure, 
Virginia Mountain Spring, 30 Very pure. 
Washington, D. C.; Deep Well, , “ 
Bloomington, Ill. 
Danville, Lil. 

Ground Water, 
Small River, 

Aurora, I1l Filter Gallery, 

Cairo, Ill. Ohio River, 
Cairo, Ill. Ohio (filtered), 2.96 

Kock Isla l Mississippi River, 4.80 to 7.20 
Bridgeport lll, and Mich. Canal, 23.11 (Average hirt 

sal yse 

Again I quote from Dr. Smart: “ Where the water re quires more 

than four parts of oxygen (per 1,000,000) for its organic matter, it m: uy 

be considered bad. ... No water has met with containing 

this quantity whisk could not be condemned on other grounds. 
Where the results vary from 1.5 to 4 parts, the water is suspicious. : 

‘The evidence on which such water is guaranteed as wholesome 
Psi be very clear. A sample which requires less than 1.5 parts 
is a wholesome water, provided the organic matter consists of the non- 

nitrogenized products of vegetable life. If the nitrogen which ac- 

companies it is small in quantity, this origin is probable. But if the 
nitrogen coexists in large quantities, there is probable contamination 
by animal matter.” In the latter case the water must be condemned. 

The matter is also determined and its char- 
acter and quantity estimated by the action of heat on the total solids 
found on evaporation. The 

dicative of the 

ve due to loss of 

been 

presence of organic 

loss of weight by heat is not in itself in- 

matter, as the same result might 

Loss of weight would indicate, how- 
ever, the need of further investigation to determine the character of 
the volatilized matter. As an indication of the 

matter, the blackening of the solid residue under the action of 

is the important phenomena, as it indicates the presence of 

carbon. 

The most valuable sanitary analysis consist 

of the determination of the amounts of certain re sulting r produc ts of 

decomposed organic ; matter, the character of the organic matter being 

determined by the relative amounts of the se products. The products 
so determined pack ot of albuminoid and free ammonia, tenant. nitro- 

presence of organic 

volatile salts 

presence of organic 

heat 

organic 

results of organic or 

gen as nitrates or nitrites and chlorine albuminoid ammonia * rep- 

resent the nitrogen which exists in organic combination, before de- 
composition has set in. 

Ihe presence of a considerable amount of albuminoid ammonia 
with little free ammonia and chlorides, is generally indicative of vec- 
etable organic matter.” Professor Wanklyn says: “If a water 
yields 0.00 parts of albuminoid ammonia per million, it may be 
passed as organically pure, despite of much free ammonia and 

chlorides; and if indeed the albuminoid ammonia amounts to .02, 
or to less than .05 parts per million, the water belongs 

of very pure water. 

” 

to the class 
When the albuminoid ammonia amounts to .05 

the proportion of free ammonia becomes an element in the calcula 
tion; and I should be inclined to re; a water 

yielding a considerable quality of free ammonia with more than .05 
parts of albuminoid ammonia per million. 

Free ammonia, however, being absent, or 

should not be condemned unless the 

something like 0.10 parts per million. 

card with some suspicion, 

small, a 

ammonia re 

very water 

albuminoid ‘aches 

Albuminoid ammonia above 
0.10 per million begins to be a very suspicious sign, and over 0.15 it 

ought to lemn a water absolutely.” These 

not be regarded, however, as conclusive, for these 

judged only with the results of other investigations. 

Free Ammonia. — Free ammonia appears in a great number of 

waters organk ally pure and its presence in water is indicative of or- 

ganic contamination only when the water is taken into 

account and in the of other suspicious conditions. The 
free ammonia represents organic matter in one of the last phases of 

decomposition and in this way offers a rather 

of past organic contamination. 
itrates. The further oxidation of the 

ammonia results in the conversion of its hydrogen into water and its 
nitrogen first into nitrous acid and then into nitric acid. this last 

form representing the complete oxidation or mineralization of the 
organic matter 

‘*‘ Nitrous acid is a much more important substance than nitric as 

indicating present danger and a very small amount of it is 

cont Statements must 

results should be 

source of the 

presence 

imperfect criterion 

nitrites and n Nitroge nas 

sullicient 

ooo s 

rt 

2 
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Pure water ought 

to be quite free from nitrites and ought to show only traces at most 

of nitrates the limits being about 0.32 per million of nitric acid 

nitrates” (*“ Parkes Hygiene,” Vol. 1, p. 101.) 
Ammonia, ... is uniformly present when the decomposition 
progress, and asit is at the same time exceedingly evanescent, 

its p esence is significant of dangerous proximity. © Nitrous acid im- 
plies the same danger, as it is less prone to dissipation it may in 

some cases have come from a greater distance than the ammoniacal 

ntamination. Nitric acid, on the contrary, indicates a certain de- 
It is a higher oxide and more stable compound 

than the nitrous acid: its organic origin is, therefore, more remote.” 

(Dr. Smart, 1880, Nat. Bd., of Health p. 472.) 
hlorine. Sodium chloride is a normal constituent of sewage, 

und its presence in water unless otherwise accounted for is regarded 
as indicative of contamination from such sources. Many deep 

und artesian wells, however, contain a large amount of sodium 

ide in solution and almost all waters have a certain normal 

to remove a water into the suspicious class. . 

il is ih 

gree of remoteness. 

flow. It is necessary before using the quantity of chlorine (sodium 

chlorine) as a measure of contamination to carefully determine 
the normal chlorine of a district. This is done by selecting 

waters at such points as may be known by careful examination to 
be remote from all possible sources of contamination, and determine 

the chlorine in such waters. ‘This normal chlorine is not constant 

it will be found to vary considerably at different seasons. 

From such examinations the normal amount of chlorine, which 

may be expected in any class of waters, and at any season can be 

determined and the variation from this normal amount will indicate 

the condition of the water under examination. It is usually re- 

garded that the presence of more than 10 parts per 1,000,000 of 

chlorine, above the normal amount for a given locality and season is 

indicative of sewage contamination. 
Bi yical Examination. The bearing of biological examinations 

have been somewhat considered in connection with the general sub- 
ject of organic impurities. They consist in the determination of 

the number and specie of the bacteria existing in the water under 

1 \ limit of 300 bacteria per cubic centimetre is proposed 

by some observers, but it is doubtful if an examination can be con- 

sidered as decisive even if the number should greatly exceed the 

propose | standard unless the presence of pathogenic bacteria can be 

demonstrated. The presen e of bacteria is, however, indicative of 

the existence of organic matter on which they exist and the relative 

number is undoubtedly indicative of the amount of such organic 

matter contained in the water. Hence we may regard such exami- 

nations, while by no means conclusive, yet as furnishing evidence 

bearing on the probable purity of a water and of value in connection 

with other determinations. 
Sa es of Water for Analysis. In selecting samples of water 

for analysis great care should be taken in order that the sample se- 

lected shall represent the water free from accide ntal impurities, not 

inherent in the source of water itself. The liability of the water to vary 

from the sample with the various seasons should be considered, and if 

ns are considerable examinations at various stages and 

under the varying conditions should be made; chemical and biolog- 

ical examinations should always be made in duplicate so that acci- 
dental results m Ly be prope rly chee ked. 

We may sum up the result of these examinations as follows: 

such variati 

Water for domestic uses should be regarded with suspicion 
1. If being a surface water it contains much less than 2 cubic 

inches of oxygen gas pe r gallon 

2. If it absorbs more than 3 parts for upland water or 1.5 parts 

for otl water to oxidize the organic matter contained in it. 

8. If it contains more than 600 parts (35 grains per gallon) per 

1,000 ) of mineral salts 

| if it contains more than 1¢ degrees (Clarke’s s¢ ale) of total 

hardness or more than 4 degrees of permanent hardness. 
If it contains more than .l parts per 1,000,000 of albuminoid 

ammonia without free ammonia and chlorine, or if it contains .05 

parts of the albuminoid ammonia with the presence of much free 

ummonia and chlorine. 

6. If even a trace of nitrites is found in the water. 
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THE DECORATION OF THE CITY FOR THE 

INAUGURAI CEREMONIES. — PREPARA- 

TIONS FOR THE HOUSING OF VISITORS 

‘ : IN 1893. — THE CHICAGO UNIVERSITY. — 

THE" ELEVATED RAILWAYS. — CHICAGO’S SUBURBS. — THE AR- 

CHITECTURAL WORLD'S CONGRESS IN 1893. — ACCIDENTS ON 

THE FAIR BUILDINGS. 

J HE chief interest in architectural circles this month will be the 

architectural convention, which will take place in this city at 
the same time as the Inaugural Ceremonies. Plans have been 

made to show especial respect to the members of the convention 

during the time of the dedicatory ceremonies, as representatives of 
a profession to which thus far the success of the enterprise Owes so 

much. By the time of the publication of this letter Chicago will be 
in the full height of her excitement in connection with the cere- 

monies and trying with her entire energy to fitly celebrate the four 
hundredth anniversary of the discovery of the continent, of which it 

is her proud privilege to be a minute portion. 
The proper decoration of the city has been a matter which has 

given rise to much discussion, and has necessitated considerable 

thought. The fear of a famine in drapery of national colors, and the 

almost certain prospect of a corner in them, has given rise to the 

advisability of choosing a municipal color, while a municipal symbol 

has also been suggested. Different suggestions have been made by 

different architects and World’s Fair artists, till finally a prize of a 

hundred dollars was offered by one of our daily papers, the awarding 

of such prize to be made by a special committee, composed of artists 

connected with the Columbian Exposition. The successful design for 

the flag, shield and banner, consists of a terra-cotta ground, divided 

into three parts by a white band, typical of the Chicago River and 

the three “sides,” into which this pellucid stream divides the city. 
The design is very pleasing and in the three forms works out equally 

well, but that anything white and pure should typify the Chicago 
River, that in fact the Chicago River should ever be typified, is, to 

say the least, a shock to most people. No longer believe there is 

“no balm in Gilead,” no longer hesitate to have faith in the possi- 
bility of the existence of a white black-bird or any other apparently 
paradoxical thing, now that it has been proven that an artistic 

symbol can be suggested by this murky flood. The designer of the 

banner has also suggested that the pole be surmounted by a pheenix, 

as typical of Chicago’s destruction by fire and resurrection from the 

ashes. This idea was also a feature of a design which received 

honorable mention. Mr. Walter Shirlaw, one of the committee, 

suggested “that it was not absolutely necessary that all flags and 

banners should be exactly alike in coloring. The design should be 

adhered to and only the two colors selected should be used, but it 

would be quite proper to use white ground with bands of other color. 

If part of the flags and banners on a building were made this way 
and the others vice versa, Mr. Roewad’s idea would not be mis- 

treated and the effect would be pleasing.” 

Three thousand dollars have been appropriated by the city for 

decorating purposes, the money to be controlled by the Commis- 
sioner of Public Works. Ten thousand dollars in three blocks of 

the down town-district alone has been subscribed towards the deco- 

rations and the streets promise to be gay with flags and drapery. 

What distinguishes these plans for decoration from previous efforts 

of a similar character is the artistic element which has entered into 

it. ‘The committee on decoration, to begin with, is not only com posed 

of artists, but artists of reputation like F. D. Millet and Walter 
Shirlaw. There has been a preconceived plan of decoration for the 

entire city, which will in a measure do away with the hit-or-miss 
manner of working, which often brought two conflicting and unpleas- 

antly contrasted kinds of decoration side by side. The committee 

has furnished outlines for plans of decoration for certain classes of 
, . . uthiteeam 4 evcations will he cladic made ; <oatt a If more than .32 parts per 1,000,000 of nitrates is found in the buil ling , and suggestions will be gladly made on applic ation. Be 

onhee sides this, a new step has been taken, at least for an American city 
; . j » rese ri , sin¢ 2 icin: ‘olor ar S 7 

8. If it contains more than 10 parts per 1,000,000 of chlorine | the present day, in choosing the municipal color and symbol. Of 
above the normal amount course the national colors will everywhere be prominent, but care 

9. If it contains traces of any mineral poison has been taken in selecting the municipal color that it should not 
10. If it possesses @ disagreeable smell or taste. only harmonize with them, but in a general way with the buildings 
11. If its surroundings are such as to render it liable to animal or- | it was to decorate. Terra-cotta seems to be a happy choice, as being 

ssnhie eentemiuniian. a tint calculated to produce harmony between the different conflict- 

“12. If it contains normally large amounts of vegetable matter. | ing colors. Phe symbol it is expected will not be used simply for 
If it contains more than ) bacteria per cubic centimetre. | this occasion, but it and the municipal color will take their place in 
If it contains any pathogenic bacteria. decorations. on future occasions. That this undertaking has been 
If it is normally turbid. carried out as it has, is a very strong proof of the growing feeling 

. and sympathy for art here in our midst, and it will be interesting to 
note the result of the effort in the actual decorations. 

a ee ee ee | In the crowding of the streets, Chicago will have a feeble fore- 
_ : ; taste of what is coming next year. Street crowds, however, usually 

Spit lection is to be sold next April and May. The auction, | tare care of themselves, but where the vast concourse of visitors 
will be held in the hotel in which the collector lived, will be | next year are to be comfortably lodged isa question. Large rents 

led by an exhibition, the proceeds of which ought to be reserved | are being offered already for small furnished houses and apartments 
f efit of the future treasuries of museums. — The Builder. to be used during the summer months of ’93. The number of hotels 
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and apartment-houses for which permits have been issued in Hyde 

Park alone, in close proximity to the Fair, makes one feel there ought 

to be a few corners to put people into. Since the writing of last 

month’s letter there has been published a partial list of the permits 

issued for this class of buildings in Hyde Park alone. ‘The list 

somewhat as follows, which will give some faint idea of the amount 

of around the Fair grounds. 

four-story ‘flat buildings Jackson 

$170,000, four four-story stores and fli 

an eight-story apartment-house to cost $150,000, all in the 

list is 

Permits issued for twelve 

Park at of 

ut buil ings to cost $50,000, 

building 
on Terrace a cost 

vicinity of Sixty-second Street; the Sidney apartment-house to cost | 

$150,000, on Michigan Avenue and Forty-eighth Street; at Fifty- 

first Street 
RAl ()( S4 10.0 ). 

Chicago Beach Hotel, a hotel structure to cost 

list continues with the Midway Plaisance [otel, 

cost $200,000; four-story hotel, cost $65,000; six-story addition to 

existing hotel, cost $50,000; five four-story flat buildings, cost 
$100,000: $200,000; four-story hotel, cost 

+000 

four-story flat building, 

cost $8 building, cost $150,000; f tour 

buildings, ten four-story flat 

ten four-story flat buildings at a cost of 
; All these are in practically close proximity to each other 
and the Fair grounds. Still more could be mentioned, but when one 

emembers that there will be eight thousand exhibits at the Fair, 
robably these exhibits alone will bring at the least forty 

CO] le, the need for lodging-places seems quite apparent. 

on the very good authority of one of the members of the 

five-story apartment 
apartment 

buildings, cost 
$1 25,000. 

four-story cost $80,000; 
$150,000; 

I 

Illinois State Exhibition Board, that including watchmen, firemen, 

ete., the attachés of the Fair will number a hundred thousand. 

Many structures will undoubtedly be erected on much of the 

vacant land in close proximity to the grounds to meet this need. 
These lots have been held by their owners at high prices, but now 

that the time has passed for the purchase of real estate as a site for the 

erection of really sood buil lings, these owners, that they may not en- 

tirely miss agood investment and from lack of suflicient capital, will 

construct the very cheapest kind of structures that the fire ordinance 

of that part of the town will permit. This class of buildings will, of 

course, be of no advantage to the neighborhood in which they are erect- 

ed, after the Fair, and it seems a pity that the city should not have 

issued permits for temporary buildings, placing the owners under bonds 

to tear them down after a certain date. How much even all the better- 

| hotels and apartment-houses will do for the southern sul 

after the Fair is a question which will be answered in time. 

An element which cannot fail to be of lasting good to the communi 

is that of the new Chicago University. 

ings have been mentioned before in these letters, was formally opened 

this month, and the quiet prairies around it have been made to echo by 

the practising of a college yell for a ready-made university. There is 

in the older colleges always the maturer and more practised voices, 

which hide the bantam-like ut 

‘I his is humorous t 

irbs 5s i! Ak ‘ J 

‘ - 

This institution, whose build 

te t e rances of the newly initiated cock. 

a yuch in its opening days, and a feature that was 

not expected would point so meaningly to the lack of a past in the his 

tory of the college. The institution opened, however, with a creditable 

number of students and alrea ly new permits have been taken out for 

four new buildings. The Walker Museum is the most important, while 

the other th a 
Beech Halls. ‘The 

sions ot over seventy 

} 

| 
ree e Snell, Kelley and 

be three stories high, with dimen- 

by a hundred feet. ; 

represented by dormitories, 

el um wil 

Tou The dormitories will be four 

stories and basement and will be about forty by eighty feet. The same 

general style of architecture will be seen in these structures as is 

already used in thos recently completed. ‘They will be.of dressed 

Bedford stone with red tile roofs. ‘The museum will be of fireproof 

construction. Che dormitories will have dining-rooms on the first 

floor, with a parlor on each of the upper floors, the rest be ing devoted 

to study and sleeping rooms. The cost of the museum will be 

$150,000, while the dormitories will be $50,000 each. 

A fact which would point to a large amount of prosperity in the 
country, and consequently would indicate to a certain extent the 

probability of a continuation of the activity in building circles which 

has been experie ed this ijast year, Is the very noticeable increase 

in the number of st idents at the western coll ves this fall. Ann 

Arbor opens with three thousand students in all the different 
schools, while the rthwestern University, in her literary depart- 

ment alone, numbers seven hundred, while her other departments 

must treble and quadruple the number. 

‘The new Chicago University in its locality is brought mu h nearer 

to the centre of the town by means of the Elevated Road, which 
now sends its trains off every few minutes. Ihe arrangement of the 

stations is particularly successful. They are situated directly be- 

neath the tracks. Space is in this way most materially economized 

and a great benefit gained in not having to go up and down outside 

steps, which in wet or slippery weather is far from pleasant or for 

many people sate The stairs lead directly from the platform in 

under the tracks, each flight meeting the other in the centre, and 

running down side by side, one for out-going passengers, the other 

for incoming. The ticket-oflices are also entirely under cover. On 

the exterior the stations are of Roman pressed brick and terra-cotta, 

while the interiors are finished in natural wood. ‘The road is rapidly 

extending its | and pushing its right of way, so that the track 

that a short time ago only extended to Thirty-ninth Street, now 

i. One noticeable feature extends to j in the management 

of the road is the prohibiting of smoking in all the cars, no one car 

even being reserved for that purpose. In view of the trouble which 

other elevated roads have ha 
stand to take at the beginning. 

The great drawback now to the general use of the road is that it 

hardly lands its passengers far enough down town. This difficulty 

will in time be overcome either by its own individual line or else by 
} 

1 from this practice, this seems a wise 

some system of terminal elevated road, such as is now being serious 
talked of. This enterprise can best be described in the words of on 

actively interested in it. “This company is formed in connection 

with the plans for the completion of the Lake Street Elevate d Rail- 

way, primarily, but it is also and equally the intention of providing a 
common terminal for the joint use of all the elevated railroads center- 

ing in the city district, and it is intended to be 

\) 

e ( 

in harmony with the 

It is, of course, obv ious that each 

of the elevated railways must bring its passengers into the district 
bounded by the river on the north and west and Harrison Street on 
the south, and must have sufficient and accessible terminal 

plans of each of those companie s. 

f + 
LAC Lite 

in the district, not only for the interests of the companies themselves 

but for those of the public, and it is equally obvious*that each of the 

several roads cannot have sufficient terminal trackage 

unduly obstructing the streets. It is, therefore , with the int 

providing ample terminals for all, with the minimum of obst 

and the maximum of public convenience, that the terminal 
is now formed and that its road will be built. 

“Tt is a fact that the elevated system o 

without 

l nt on of 

iction 

om pany 

RS 
I railways will l rove a 

creat relief to the streets and will take from the surface je them 

many thousands of people at that time and place, where and when 
the y are ready to have this congest« d distri t, without obliging the m, 

as at present, to further obstruct the streets in their endeavor to 
reach some line of transportation on the outer por tion of said district 

before being removed and thus relieving the congestion. Already 

more people are transported into and out of the city dis t of 

Chicago than of any other equal area in the world, and: this traflic 
is constantl? growing, without the possib lity of any further increas : 

| in the surface facilities for handling traffic. : 

| “There are at present no facili by which passeng ym 

either of the three great divisions of the ity m Ly | ass to another | 
| without entering and obstructing the streets of the congested district. / 

| whereas by the elevated system such a passenger would be trans 
| ported throughout his journey without stepping upon the streets at 
| all, as he would be transferred from one elevated line to the 

by sim ly step ing onto the pl ) Pp) I latform of the loop.” 

Improvements in the system of transportation to all the suburbs : 
are beginning to be noticeable and are a natural outcome of the 

srowth of the suburban towns. ‘This growth of the towns is equally 

the result of the very sud t len growth which 

from a rather small and provincial place 

| crowded and especial i 

he « ity itself has taken, | 
; | 

, wa cosmopolitan 
me ; 
ly In summer uncomfortable. 

The summer homes around Chicago and especially those on the 
high North Shore beginning to have considerable beauty, and 
will before long be a feature, if not exactly of the city, at least 
closely connected with it, the same as the homes on the Hudson are 
connect d with New York. 1 

In the first strictly suburban towns to the north of th vy, the 

class of houses is generally that of the much shingled variety, many 

of them lacking repose in the patchy use of different wooden mate 
rial, while, again, many are very agreeable in outline and generally ' 
pleasing in characte . 

Evanston still clings, in many of her larger houses, to the som: : 
what cumbersome Romanesque style, while farther north the ten- 
dency seems to be toward the Colonial, very good specimens of 
which are found along the high northern banks of the Lake, o 

more strictly speaking, in the towns stretching along them. 

Lake Forest, which is the last actual suburban town in the line of : 
shore villages, is making extensive improvements in her academy ly 

lildings. Three new buildings will be added to thé grounds: a 

recitation-hail, a new dormitory and a “cottage” for the smaller 

boys, where they can live under the care of a professor's family. 

Ihe buildings are of generous proportions, but are at esent not far 

enough along towards completion to enable one to ju lve of them from 
an architectural standpoint. 

Evanston is to have two new librarie one, in fact, is nearing 
completion, and is a combination of town-hall and public-lil rary. it 

is a very pleasing structure, in fifteenth-century style, of light 

colored pressed-brick, with slate roof. The other library is con- 
nected with the Northwestern University, and is to be known as the 
Orrington Lunt L The in brary. foundations for this str ire will be 

put in this fall. The building is planned, as regards ary usage, 

according to the most approved methods of our widely known a 
rian, Dr. Poole. In its exterior the design is Classic. 

One of the topics now under discussion here in the profession is 

the architectural World’s Congress to be held in Chi ivo in 1893 ' 

That some of the congresses to be held here may prove interesting 
there is no doubt, but what is to be accomplished by this especial 
architectural one is yet to be shown. If, as according to invitatior 

the guests arrive from all parts of the world with their own peculi 
dialect still sticking to their tongues, papers and discussions are out 

f the question. Of course, the Fair buildings would be shown to 

our distinguished guests, but it hardly seems necessary form a 
congress for that purpose when they would see them anyway. If a 

a club-h men 

of the profession can meet each other socially, there would seem to 

We are 

“congress” can mean simply headquarters, use where 

be some good reason for carrying out the undertaking. 
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awaiting an announcement of a more definite programme. Then we 

shall probably know how much profit there will be in accepting this 

invitation, which has been sent to several thousand architects from 

“ Greenland’s icy mountains to India’s coral strand.” 
A rumor has been current, and generally believed, that the loss of 

life on the Fair buildings has been something enormous, the list of 

killed, according to some “authorities,” even reaching as high as 

eight hundred. It was a relief to notice by the official report 

recently published in one of our papers that such accounts are 

ridiculous exaggerations, and, to correct the impression left by such | 

rumors, the report is subjoined. The statement of Auditor William | 
K. Ackerman, giving report of accidents from July 20, 1891, to 

Aucust 31, 1892, is as follows: 

‘Six hundred and forty-eight accidents have occurred to date, 

resulting as follows: instantly killed, 14; fatally injured, 2; seriously 
injured, 25; slightly injured, 607.” | 

SUBAQUEOUS FOUNDATIONS. 

Fig.1. Cross Section 
___ Rail Straight edge 

vided with loops through which a hardwood tapered pin passes. 
This is attached to the tripping line, as shown in the engraving. The 
folds of the bag hold the pin in position, but a slight pull is sufficient 

to withdraw it and release the contents of the bag. The bags are 

made slightly tapered, say three inches on a side, so as to facilitate 
the discharge of the concrete. They should be lowered, mouth 
downwards, until they almost touch the bottom. The divers then 
place them over the site where the concrete is required, and on giving 
the signal * all right,” the tripping pin is withdrawn and the contents 

of the bag deposited. 

The loss of cement by this system is so small that the water is 
scarcely discolored. The bags used at Peterhead contain two and 
one-fourth cubie feet each, but bags of any convenient size may be 

adopted. A straight-edge (a light section Vignole’s rail makes a 
good one) rests upon the upper edges of the side planks, and spans 
the distance between them. 

The divers commence the foundation at one end and work back- 

wards, so as not to disturb the newly-deposited concrete. The con- 

| crete is merely pressed down by the flat hand to the required level, 

he EE i, 

Concrete -, 
. 4 © 

Rock 

Fig 2. Elevation of Plank 

showing boarding &c. 

Foundation ~ 
--« ° » *-- 

a me 

R. WM. SHIELD, M. Inst. C. E., resident engineer of the 
Harbor of Refuge Works at Peterhead, N. B., has recently 

devised a method of putting in and levelling foundations under 
water, which seems likely to overcome one of the chief difficulties 

with which harbor engineers have to cope. We understand that the 
system is being employed very successfully by the inventor in 

the foundations of the Peterhead South Breakwater, where it passes 

over some very irregular rocky ground. 
The method may be described as follows: Let a b (Fig. 1) repre- 

sent the level at which it is required to found the lowermost course 

of blocks at any convenient depth below low water. Careful longi- 
tudinal sections are taken along the lines of the inner and outer 

faces of the foundations, as at c, c, or, if it be a wide one, upon in- 

termediate lines also, and these are plotted, full size, upon a floor. 

Planks are then cut and made up, by nailing on boarding, where re- 

quired to correspond with the irregularities of the bottom, as repre- 

sented in Figure 2. These are weighted with iron to the extent 

necessary to make them sink, and they are fixed by means of bolts, 

from two feet to three feet in length, let into the rock, as shown, 

and secured by iron wedges. Wedges are used in preference to 

making the bolts in the form of lewises, in order that they may the 
more easily be withdrawn for use in the succeeding leneths of 

foundation. 

The planks are fixed by divers, and in moderate depths their 
level is determined by means of an ordinary field level and staff, the 
latter being provided with a ten-foot or fifteen-foot lengthening piece 
if necessary. A diver holds the foot of the staff upon the top of 

the plank, which is raised or lowered according to signal. It is thus 

fixed at its correct level with perfect ease and accuracy. If found 

to be more convenient, the divers may themselves adjust the plank 

by means of an ordinary spirit level. This having been done, coach 

screws are inserted through the eye ends of the bolts for the purpose 

of holding the planks in place. 

sefore lowering the planks for fixing, the surfaces which will be 

in contact with the concrete are covered with jute sacking, a flap of 

the same material, from fifteen inches to eighteen inches wide, being 
left so as to extend under the concrete and prevent its escape. A 

length of about twenty feet of foundation is usually dealt with at one 
time; but this, of course, is merely a matter of convenience which 

may be regulated as circumstances require. 

Where the mass of concrete required to level up a foundation is 

large, it may be composed of, say, four or four and one-half parts of 
good clean sand and gravel to one part of Portland cement, the 

top being finished off with a layer, about six inches in thickness, of 

rich concrete composed of one and one-half or two parts of fine 
gravel and sand to one of Portland cement. Where the thickness 

of the concrete is small, only the richer compound should be used. 
The concrete is lowered to the divers in bags specially designed by 

Mr. Shield for the purpose. 

above. 

The mouth of the bag is closed by one turn of a line which is pro- 

These are illustrated by Figure 3 

and gently struck off by the straight-edge. In this way a perfect 
surface is formed, which, at a depth of five feet or six feet below low 

water, is undisturbed by small waves. 

In the course of a few hours the concrete has set sufficiently hard 

to resist a moderate sea, and after three days it was hard enough to 

bed blocks upon. These are lowered and bedded “dry” in the 

usual way, and are afterwards caulked round the beds and joints 
and grouted through a tube with cement grout, composed of two 

parts of Portland cement to one of Medina, which sets exceedingly 
| hard. 

Mr. Shield considers it essential to success that the concrete used 
in forming foundations, as described, should be thoroughly well 

mixed; enough water being used to form it into a not too stiff slimy 

| paste, which should be put into place as soon after mixing as 
possible. 

| The system is applicable to the levelling of bagwork or rubble 
| foundations as well as rock; but in the case of rubble foundations it 

is necessary to cover the entire area with jute sacking in order to 

prevent the concrete finding its way down amongst the stones. 
Where rock is very irregular or “side-lying,” it may be benched 
out by means of small charges of gelatine dynamite. Those used at 

| Peterhead for this purpose are limited to half an ounce each, in 

order that the rock may not be broken up to a greater extent than 
is required. 

It seems likely this system will supersede that of levelling-up 
| foundations by means of quarry chippings and small sealing bags, 
| which, in some cases, has proved very unsatisfactory, and given rise 

to serious failures. — Engineering. 

| 
| 
| 

Movinc Wetutnctron’s Monument 1s Sr. Paut’s.— The re-erec- 
tion of the Wellington Monument on the north side of the nave of St. 

The beauty of Alfred 

| Stevens’s greatest work, when it is finally uncovered, will be a surprise 

| Paul’s Cathedral is progressing steadily. 

to many of the inhabitants of the metropolis, for it was not properly 

seen in the cramped space of the Consistory Court. It appears that 

about 300/. are still wanting to defray the cost of the removal. It would 

have been natural to suppose that there would be some eagerness dis- 

played by the wealthy members of the Army to codperate with the 

President of the Royal Academy in doing justice to the national 
memorial of Wellington, but as yet there are few signs of codperation. 

It is understood that the work of the completion of the monument 

according to the design of Stevens, that is, by the addition of an 

equestrian figure of the Duke, which will be an affair of some cost — 

at present it is truncated—is postponed until the delicate opera- 

tion of removal and re-erection on the site in the nave originally 

desired by Stevens is completed and the expense is defrayed. — The 

Architect. 
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lemand a uniform tint, especially in the sculpture, I, who am 

ibove all an architect, taking every means to assist me in obtaining 

urtistic effect, would point to Pompeo Leoni, and in presence of the 
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oS Lor in the E ‘ e most severe criticism could only 
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i of (4 4in the Spantis vessel, “ T'he Discove r”’ and 

1 with t most profound respect and with ceremonies 

W fs eat a memor 1 the Cathedral of Havana. 

With this last mn translation can be associated the ingenious 

thought of tl artist Mélida, whose four kings-at-arms seem to 

sym ze als four voy s of the life and the four voyages of 
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mind than of action. Much care has been lavished upon the details 

of the rich and becoming dress, but it is not so done as to engross 

the spectator’s attention at the expense of the face, which well 

dominates the whole composition. Altogether, the capital city of the 

great western state may congratulate herself upon this acquisition. 

Che figure, which is ten feet high, was executed in sheet copper 

from Mr. Pelzer’s model, by W. H. Mullins of Salem, Ohio. The 

plates of which it is formed vary in thickness from two to four 

pounds to the square foot and the joints connecting them are 

countersunk and riveted, this being done with such care and skill 

that it is very difficult to detect them. The copper-work is sup- 

ported on a strong framework of steel and iron inside the figure, 

making the whole construction both light and strong. 

Additional Illustrations in the International Kditiou. 

MANUFACTURES AND LIBERAL ARTS BUILDING, FROM THE SOUTH 

WEST, WORLD’S COLUMBIAN EXHIBITION, CHICAGO, ILL. MR. 

GEORGE B. POST, ARCHITECT. 

{Gelatine Print. 

THE FISHERIES BUILDING, WORLD’S COLUMBIAN EXHIBITION, 

CHICAGO, ILL. MR. HENRY IVES COBB, ARCHITECT. 

Gelatine Print. 

MAIN ENTRANCE OF THE HORTICULTURAL BUILDING, WORKLD’S 

COLUMBIAN EXHIBITION, CHICAGO, ILL. W. L. B. JENNEY & 

W. B. MUNDIE, ARCHITECTS. 

Gelatine Print 

COLOGNE. 

GRANTULLY CASTLE, PERTHSHIRE, SCOTLAND: ADDITIONS, ETC. 

MK. THOMAS LEADBETTER, ARCHITECT, EDINBURGH, SCOTLAND. 

Ir seems to be admitted on all hands that in drawing his famous 
picture of ‘Tullyveolan, the stronghold of the Baron of Bradwardine, 

Sir Walter Scott, in his novel of * Wav. ey,” t 
f 

ook Grantully Castle 
as one, if not his only, model. 

Ihe “Old Castle” is said to have been b ilt in 1560, and to have 

m the plan which 

will be published shortly, and it was upon this example of the primi- 
ve accommodation of an old Scotch castle that Mr. Leadl 

called upon to work in the spring of 1891, in order to provide the 

necessary accommodation for a modern country house, while at 

the same time retaining the spirit of design of the old building, and 
keeping the modern additions as subservient as 
original building. 

been added to in’1626. Its extent will be seen fri 

wetter was 

possible to the 

Lhe sketch now published gives a view of the castle from th 

h is a fine grass- northeast, looking across the castle court-yard, whi 

grown enclosure, hemmed in by the re mains of a stone wall and 

fortified gateway, and on the east by a magnificent yew hedge, beyond 
which the garden lies, protected by a moat, now partly filled-up and 
almost dry. The old gateway, which is too narrow to admit a 
carriage, will be allowed to remain; its flanking but now 

turrets will be protected from further decay, but not otherwise 

interfered with, and a new approach will be formed through the 

park to the east and south of the castle, and crossing the moat by a 

stone bridge at the southeast corne of the building, will reach the 

front-door. 

In order to give prominence to the old building the entrance has 
been retained, as seen in the sketch, and it will be used as the prin 

cipal one. The old doorway is protected behind the outer door by a 

ruinous 

fine example of wrought-iron work, in the shape of a ponderous 
grated iron gate. The bars are about one and three-fourths inches 

square and are inte rlaced alternately, an extremely difficult thing to 

lo in welding-iron. Just inside this strong protecting gate the 
guard-room 1s pli wed, and in the floor of this apartment there is a 
grated opening, giving access to the vaulted dungeon below. A 

stone turnpike stair leads to the old hall of the castle, which will 

now become the entrance-hall. This room is twenty-four feet, three 

inches by twenty-one feet, three inches, and will be panelled in 

Wainscot to the ceiling, In corres ndenee with the old | 
I ine panel- : ; 

g now taken out, which at one time had been covered by costly 

pestries long since removed. ‘The drawing-room and library are 
divided by folding-doors. These rooms, when thrown together, will 
measure filty-six feet by seventeen feet, and will 1 produce the size 

and proportions of the drawing-room in Murthly Castle. The walls 
rooms will also be wainscoted to the ceiling. A new stair 

case, constructed of solid oak steps round a stone newel, will give 
cess to the various floors, and there is likewise a new service 

stair in the north wing. 

Ihe illustration now published was hung in this year’s Royal 

Academy Exhibition, and we hope shortly to publish a sketch of the 
castle from the southwest, which gives a better idea of the additions 

PRKRINITY GROUND, MILE FND ROAD, LONDON, ENGLAND. 
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COMPARATIVE MUNICIPAL BUILDING LAWS.—~XVL 

| Note In these tables bracketed letters invariably refer to preceding passages in the same column 

Hearths and Fireplaces. Flues. 

Boston a. All hearths shall be supported by soaton 7 side of a rick sha ives « 
trimmer arches of brick or stone, b. Flues of ranges and boile und oth Similar flu shia ha ie expos 

b. Or be of single st s at least 6” thick, built into plastered dire " t c F 8 - 
chimney and supported by iron beams, one end of c. Every chimuey fiue iw » soft coa r wood is b ! is ‘ , 

which shall be securely built into masonry of chim tect neighboring b g i smoke ; ; = nt I 
ney or adjoining walle Baltimore a) Ands y plastered wit rta I y roof. a ’ 

e. Or which shall otherwise rest on incombustibk no parging tar sha 8 fany fi ” : ——o ts, b 
support. No tiue sha ynta six 8 of | 

d, Brick jambs of fireplace, range or grate openi1 Brovoklyu a 
shall each be at least 8” wide, and the backs of such All furnace flues s ed w , ’ fied ea 
openings sh at least 8 thick. Charleston ile 

e. All he ul trimmer arches shall be: Chicago d. Allt ies shall b i e c ate. (Oh : 
12’ longer on « side an Width of opening, 78, mail ckness of walls, 4’ vid f iambs x” . ; ones 
least In’? wide ifr t of ney breast. e. f 8 ‘ l valls. a —— 

f. Brickwork over fire 4 grate openings and f ib 12 y y , ah , ¢ of ¥ Ss arou 

shall be supported by I per iron bars or brick o1 fj. Flues > S00 sq . : 

stone arches liv’, t lv y , , y , , Sate 

saltimore g. All arches over fireplaces sha lower 36/, 12/7 ate va 
be built of wd, hard brick, laid with « se joints and h. Fiues t 800 to 1,800 squa , l 5 ins 
well keyed id gw +’ air-s} / V ) : 2 

h. Fire-backs of all fireplaces not be less than tod pl V f ; - 
8’? thick Flues’ w 12’ walls t y i ‘ y y ov 

i. All hearths sha e Sul ar s of is . t a 

ron or coucret« SHA ist 10’ ab t v i 4 8 ng 
Brooklyn \ hearths sha be supported by j. i su ‘ 8 les BY” th sha I " kK of re " arches of brick or stone bef plastering 
j. All dischar g or arched s used | y Ke. (A y visions (d, e, f, g, he j . situate 

shall recede fr any flue at least 6’ = Party-Walls allt x i f wa . cai & 

Charleston Cj m. Joint flues in Party-Walls sha | 4 ‘ , 
Chicago k. All hearths of iry fireplaces n. Cu is f jries sha xtend at least 4 a gh , fa fv ‘ — 

shall res 1 1e8, and tl eader kept at Cincinnati { / 0 L D 1ickness hia " nw jv" a ps : least 18/7 ’ vuey-breas pa f fw t ‘ . g 
i. Backs fa n I ces Sha , it least 8’? thick Cleveiand e); (J (o 

m. All s piy es " p thimbles Denver p. All s shall i . 
und yppers ‘ I ) V s , : ‘ as wigs 8 
Cincinnati nm. | the constr i f fire fm i 4 : 5: 7 

places, 1 aimb ick shall be less than 9/ thick. r. N shia lrive is f fl 
o. Abricka It ) ir shall supp 8. 5 I ‘ ‘ V A t y 

breast over ope y fu ces 8 nges, | 
p. Hearths of pen fireplaces sha be f incom Detroit “u. Not f ey sha le 

s é ibstan< t I ies i b 

q \ 1 ‘ s pon k i es u I t 

ther firep f teria I y ti bas ‘ 8 
Tr. » ‘ es I alc si Lt 1} at east 1s’? st , S awe 5 : 2 : I al 

wide opposite ch ey-breast District of Columbia 5 \ c , 

Cleveland n 0 PP): @q r) sid J i parg i pia 
Denver a hb): ( at least 2’ al tsa il st ) : ° an ng 
’ go: (dd); (¢ I sf sand ' a lie “ys : 

Detroit s. All oy fireplaces or grates sha byt Insy : ; aele ned 
ave hearth laid ‘ ck trimmer arches p Kansas Vity (p). B f 

ron girders (6). No woodwork pla 
District of Columbia t. No fiu or fire a 8 ‘ lues lea 3 " i 

sha be Dullt i ny pa y aivision Wa ess s A V 

back of flue t s grr in i.ouisville / . . 

Hearths, firey 8 g s shall be laid f fu ind y ° ; é 8 
brick trim ra s l fu gt iu th ar sf 2 DOO > } ) roof a , ‘ 
t ast. th el g 4 “ s ick y f 

I k-layers ‘ ple f arc r upon bars of f 11 ] 1 ed w , 
iron supp ( er arch,” Lorte Loy su . un 5! \ phat nurs ; : ty 
Kansas City a d)toa ist 2’ above st Memphis r. A 8 . ie (i (n 

opening. ‘ (sf) par t 
Louisville uw. No brick structure to contai y. t , ' ‘ may? : ' 

fire permitted wooden fi f x ' ‘ - , : ; 
Memphis v. A es roy gs of firey een 19, pa j 

: ie 

shall be | t ig 1, hard 8 tld witl 2. A fi i ey . ‘ 

close joints a ke i aa.s < f ¢ 
All hea s shal ted by tr er ein ’ vs . ’ 

s of stone or brick Ly at least 16/7 ir bb. Cupola inevs of g . , 
measured f fa f y t cc. I ind 5 < ary ee 
rebachk fa I Sshalil ess thar Ss, Sua t 1) i 3 . 

ek of solid masonry space about it, w is { 3 ’ N ‘a 
Milwaukee i d (im Milwaukee ay; ( 4 ha i (A i m i 

( ineys W wa ‘ 
Minneapolis y. Hearths of fireplac gi apolis B ti r ' 

shall be laid upor s e al n bars t i itside ¥ 
of iron sup] ga be f brick work 

; 
Flu : u \ 

f uc ven, or walls 
Nashville a). The practice of putting Nashville (ce 

wooden boxes a shed. “In noca ‘ ng Hea coat of plast ’ y fl f , is aced a 
st or wooden back, etc., I a ved,”’ Flues in st (a) 

I as S 

yi 1 ‘ f S — , . : 
r fort 4 sa 8 im 4 ! } i } @ 6 ins whe ¢ ee ara 

. : . ve 

Newark a Newark All flues pointed 
New Orleans j New Orleans \ ry i ‘ ' 

New York uw) r) New York r bb). a ' 

I I Siu hh « (ce (aa = Sila 

Omaha a b); (d), for 2’ above such opening Omaha p). B ‘ ) ie ie 
iladelphia Not ‘ f mart 

Pittsburgh I : s 

Providence Hearths f fireplaces grates Philadelphia I s sha ‘ ed go t f . . shall be laid on incombustible supports Wood ce ! sha t ‘ Pa I Wa i 4 k = : tering yorting trimmer arch shall ber ed be Pittsburgh hive i shaft w ind s . 
fore pli ng lerneath. Providence Brick s sha have nts tf i ar - plas , ; 

h in whe 3 bh brickwork adjoins a wood or plaste put ifter ey is built to full height f 

stud partit s av it least two 4/" walls, wit l shia ‘ valls ist 4 . es ’ 

at lea Zz" a spa ) vet Open fireplaces , 4 i,f ul s,f 3 sa s i P y . tes ey ~ ! es 

ing-ranges and like shall have fireproof foundat . i tnd ty pipe if used is é osedina “ a work, 

and fireproof hea extend y t s8 than 16°’ fr ‘ ‘a I ret we 4 l iw r hie 4 

grate or ash-pit “ b And \ work placed 1ins y ‘ 
St. Louis y) or of concrete at least 3/’ thick St. Louis d . j g ja). 1 f tla QP » i ” ” j “s 

San Francisco When fireplaces are built o1 San Francisco ee 
floor, they must be s¢ p iron plate, or supports For tw story building (with two inlets 2 arr} 
wroug t stirrups and cross-bars | hree Z 
of sufficient s ng bakery er lu’ 

I factories. flues f 1 f 

Fu we a kK walls s/ } t rf ay — 
clay m Ar, j 8 1 pipe iss " th 4’ of br stat . if itn h I n fire 

Boi flues sha e lined with 4 ft k laid in f clay to heig f 15’ or toy . let - 
jo i 

flue sh parg dw good parging " s struck smooth inside and ‘ 
No wet *s of W rd 1 I nails shall be ud ‘ anv wa wy on flue tireplace 

Wilmington (u Wilmington M i 1 size of brick or stone flues, 9/’ square inside 
as y plastered inside with g 1 pa tting t 1 or th g parg g m ar “1 side fr b« m of ce ‘ 

tot rr t ; . I 
t »p of rafter G et side plastered with goou rtar by | klayers g Jolste 

No salmon or soft Kk used in gas sa t t g joists 
( . 
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AN ARCHITECT’S 

Cue PanrHeon, Paris. — When it was determined to rebuild the an- 
tient ba greatly decayed church of St. Geneviéve in Paris, several 
rchitects presented designs for the new edifice, among which those by 

Soufflot obtained the pre ference. In 1757 the works commenced, but 

hey proceeded so slowly that the ceremony of laying the first stone by 
yuis XV, did not take place till September 6, 1764. In this work 

rely e system which had till then prevailed 
the modern churches of Paris, an o although he could not attempt 

o rival the magnitude of St. Peter’s at Rome or St. Paul’s, London, his 

aim seems to have been to produce greatness of effect of a different 

HITEC! kind, together with decided difference of character. Avoiding two 

ect to make plans and | orders, as in the latter building, and the attached columns and heavy 
i \ ? ‘ " } } EX 

} tt f the former, he has employed a single order of insulated columns 
1 the specifications that agg ee : 

, xty feet high as a prostyle, occupying the entire width of the facade 
lesign was to be used : f } %s 

it that extremity of the cross, and has, moreover, confined the order to 

: that feature of the building, the entablature alone being continued 
> a gentieman D to ilong the other elevations, which else present litthe more than an un 

itions ¢ writ ey 

ect ind Ke} them and 

‘ 1 tis entitled 
> 

C. A. B 
at the a itect WAS en- 

lings designedjb ity 
es t cust W = 

4 jur t yroper urs¢ 

n=; and, on is state- 
Ward a substantial sum as 

to customs of ercentage 
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t ected the ire several 

} le y The jois Ss are 

10 gird inder centre rhis 

~_a 

: tw nt leneth of ea h 

iining beams and or 2"’ upset 

‘ s mu ~ the tloor 

1d saddles between girde 

ited the strains and estimated 

aT) ft ; ) is Ty 4 _ - if SY pounds | root 1 

f plastered ceilin ind finished 

eing about 12,3 pounds per 

ve | trusses and sl ld be 

this ra ment go lp wctice 

ur ul n is unjust or no 

t r truss girders rhey 
at us, poor ar ecture 

suming G. E, F's ealcu- 

they seem be here correctly 
ore t bp 12,006 nds per 

g 0 ghty pounds 
e floor itself é permitted in 

bably sufficiently 

r t rhe bridging 
Dn Ita sole use is to 

ansferring a part of the strain 

AMERICAN ARCHITECT 

8S. J. ParkuwiLy & Co., 

1 with tl irchites said that broken surface of solid wall, a circumstance that gives severity to the 

i few slight changes to reduce whole lhe portico itself is, therefore, a feature which strikingly dis 
e Ww y he should use design, nguishes this from both the Italian and the English church. Like 
1 that he could fix that with | St. Paul’s, Soufflot’s edifice has a Corinthian peristyle of thirty columns 

ircling the tambour of the dome, with the diiference that all the 

olumns are insulated, whereas in the other instance eight of them ars 

attached to four massifs, or piers. Another marked distinction in re 

ird to the effect of the dome in the exterior composition generally is 
ie plan of the building being a Greek cross it comes in the centre 

sequently Is not thrown so f back from the front as in the other 

instances. In the interior, again, Soufflot’s design differs from 

m still more t has colonnades, comparatively shallow as to di pth 

ud of aisles separated from the naves by massive piers and arches 
neither has it any windows, except in the tambour of the dome and 

irches in the vaultings of the roof, so that the light is admitted en 
rely from above In consequence, however, of settlements and fract 

s taking place, it was afterwards found necessary to deviate from 

original plan, filling up the spaces between the columns at the four 
ingles beneath the dome, so as to convert them into sol 1 piers Wood 

1 his ‘* Letters of an Architect’’ says: —‘‘ It is certainly a beautiful 
fice; the general proportions are good, and there is much grace and 

nce in the outline, but there are also many defects.’’ Soufflot 

lid not live to see his great work completed, for he died August 29, 1781 

Amen, TO Tunis. — Precisely the same spirit re 
putes All over Europe the workmen are preaching 

ily gospel demanding that society shall relieve its 

brethren from suffering, and pleading, in the nam« 
ghts of all mankind, that even crime, if committed t 

fraternity, must, in a good world, be condoned 

ih for Ravachol because that foul assasin died ‘* f 
ment, however, wages are threatened, tl ‘brothers ’’ wake to frat 

le Dynamite is ¢ d against masters, revolvers or clubs 
igainst competitors t a city in Europe where hunger is 

i ) in excus¢ DIACKleg or a tactory where the non 

inionists who entered ad to work are not considered traitors 
y y of deat rhe sole object is cash, just as it was with th 

»bber-barons of the Middle Ages; and for cash, workmen whose creed 
is fraternity rival them in cruelty and violence, or even in places like 

the Far West, where it is fairly safe, massacre undersellers wholesale 

ty is the law, but half the workmen of Europe regard the 

inderbidder as Cain regarded Al and, if they cou would in the 
e of the gospel of social peace ar lov “ ‘ Vil war agains 

ipitalists with all its ancient horrors As for foreigners, they are, in 

i@ name of international amity, to be expelled at once even th igh 

is in the case of the unhappy Belgian m s recently driven by mobs 
it of France, they speak the same language, we ur the san clothes 

ind ar n fact, indistinguisha Sav by ana ility 

Ss alist re ygnizes as a disqualification, and by a w ing 

in starve, to accept a lower rat f wages J suffering 

more difference to those who exy them than tl sufferings of his 
V ms make to the successful thief. — Lon Spe ) 

REMOVING THE CROSS FROM THE PANTHEON. —It g s that tl 
ss the top of the Panthéon in Paris, which has |} sO great an 

eyesore to the radicals of that uneasy city for so long a season, is t 

yme down at last In the budget of public works appears the sum of 
20,000 francs which is to be devoted to the removal of t is objection 
ible symbol Whether the radicals wiil be contented then or not 
mains to be seen. The abst ty of the 8 tter appre 

1 when it is remembered that t ant Is built in thi ‘form 
, k rojas and tha 3s Walls v ( paintings designed 

» glorify the Roman Catholic faith in the pi St. Louis and St 

Genevieve What can be gained by t removal of the cross, while the 

whole building is permitted to remain in triumphant justification of its 
existence, it is difficult to imagine It is just possil le that nor of the 

lightened patriots whose idea of freedom is to ride roughshod over 
everybody else have been inside the Panthéon, or know that there ar: 

rms of crosses than one. — New York Evening Pos 

[Tue Grosse Horioce at Rouen -The great clock of Rouen has 
itely been restored, the dial-plates have been decorated with a poly 

me ornamentation similar to what they had in 1529, with allegorical 

irs and personages in gold and colors his curious restoration of 
sixteenth-century work has been car fully done by M Sauvageot 

he strengthening of the arch and the rebuilding of a little house at 
the foot of the tower, known as the ‘‘ Loggia,’’ are now being carried 
on. The work was begun in 1890. — The Builder 

Printers, Boston, Maas. 
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