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PREFACE.

L3

ANOTHER year has been added to our labours, and it is again a pleasant duty to lay before our readers a brief account of the progress
of the two professions, to the service of which we are devoted. It will naturally be expected that in a year of severe financial embarrass-
ment, succeeding also -to one so fertile in import.nt results as was tlie last, there must necessarily be a fulling off in the amount of what
would otherwise hiave been effected, and a delay in the execution of many works, the completion of which is thereby retarded. Our own
exertions, however, we have not suffered to flag under circumstances so dispiriting, but trust that so far as lias depended on us, the present
volume is worthy of its predecessor, and of the patronage with which our endeavours have been crowned.

In considering the general features of architecture, we find that the invasion of the Renaissance style, which we announced last year,
has actually occurred, but bas singularly been accompanied with, or rather smothered by, a resuscitated taste for Elizabethan external and
internal decoration. Considerable attention has also been devoted to the early antiquities of Moresque architecture. Our own ecclesias-
tical antiquities, we are happy to mention with praise, have been clhosen as the special object of enquiry by a Society of Clergymen at
Oxford, and thus we are led to hope for an improvement in taste, in a quarter which hitherto has had but too great a part in producing
the present degeneracy.

A striking and interesting circumstance to every well wisher of the arts, is the great zeal with which both associated bodies and
individual members of the profession have engaged in the struggle for maintaining the true principles of competition. Among these
cases have been the Nelson Testimonial, St. GGeorge's Hall Liverpool, and the Royal Exchange, in the still pending contest respecting
which latter, we believe we may say with truth,  Quorumn pars maxuma fui.”” On learningtbe extraordinary attempt to impose a tax of a
guinea on applicants, for copies of the Instructions of the Committee, we immediately obtained copies both of the instructions and the
plans, and left them at our office for the free use of any applicant—a course of conduct for which we fecl an abundant reward, in the vote
of thanks unanimously bestowed on us by the Manchester Architectural Society. From these exertions hitherto, no immediate fruit has
resulted, but much has been already attained from the influence which they have had in awakening the public mind from its lethargy, and
calling its power to a subject so importantly affecting the national glory and the general taste.

Great progress has been made this year in bringing the accessary science of geology to bear upon architectural pursuits, and with a
success which must have an influence on the future progress of each respectively. Government issued a commission, composed of
geologists and architects, to examine the quarries of England, for the purpose of ascertaining the stone best fitted for the construction of
the new Houses of Parliamnent. This commission has produced a report which must long be a standard of information to the profession,
and a valuable model in future enquiries. The Goverment has also formed a Museum of Economic Geology, attached to the department
of Woods and Forests, in which the commissioners specimens are collected, and to which future accessions will be made. Special courses
of lectures on the connection of these two subjects have been delivered by eminent geologists: at the Royal Institute of British Architects
by G. F. Richardson, (reported in our Journal), and at the Architectural Seciety, by E. W. Brayley, jun. Great attention is also paid to
these subjects in the several faculties of civil engineering. Although not yet brought into immediate connection with architecture, we
feel it our duty to allude to the discoveries in photograpy by Daguerre and Fox Talbot, and to those in engraving by veltaic electricity
made at Liverpool. In the British Museum great improvements have been effected, and a Museum of Antiquities las been formed by
the city authorities, in Guildhall. We regret, however, that the Soane Museum, the proper Museum of Architecture, as yet manifests
no progress. The elementary drawing and professional schools throughout the country have exhibited a remarkable improvement, as
have the schools of design, and the class of decorative artists appears to have attained a higher standard than it ever before reached. An
act has been passed for giving protection to the copyright of manufacturing designs, and it is to be hoped that this symptom of a better
system of legislation for art, may be pursued successfully. We may mention here as another legislutive act, altliough not in perfect

regularity, that an amendment has been made in the Brick Duties Act.
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Great numbers of churches huave this year been crected, and more are in progress, but of works of a high class few have been com-
pleted.  We may however mention the Reform Club; the Club Chambers Association; the Athenzum and Unitarian Chapel, Manchester;
the Highgate Cemetery; a Conservatory at Chatsworth for the Duke of Devonshire, one of the largest in the world; and a Colossal

" Monument in Scotland, to the Duke of Gordon. Many elegant commercial buildings have been erccted; and an inerensed taste has
manifested itself for public gardens, cemeteries, and other branches of landscape gardening. It is with regret that we are still obliged to
complain of the little regard that is paid to the maintenance of the public taste, by the managers of the funds for the new churches. As
to the other arts they are totally neglected, and architects have generally to complain of the niggardliness and inefficiency of the means
placed at their disposal. In fact the advocates for new churches, like the fitters out of emigrant ships, seem to think that plenty of
stowage is of much more importance than either convenience or safety. The members of the establishment have a rich inheritance of
artistical wealth left to them by our ancestors, and they are morally bound to .maintain its dignity, yet so far from doing so, they make
little provision for the future, and take little care for the preservativn of what they have in hund. We have to regret this year the
demolition from such neglect of the nave of St. Saviour’s, Southwark, a shrine rich in its antiquariun and historical associations, and the
injury by a most terrific hurricane in the early part of the year of the Cathedrals of York, Chester, amd St. Patrick’s Dublin, and of the Town
Hall, Birmingham, and subsequently of the Cathedral of Ripon. Repairsand restorations have been effected of Wolverhampton, Collegiate
Cliurch, Madley Church, the Pilgrim’s Chapel Maidstone, St. Mary’s Redclitfe, the east end of Guildhall, and many of our Cathedrals. A
Government grant has been made for the restoration of the Cathedral of (Glasgow, a work meritorious in itself, but an act of local faveouritism,
whicli has been vainly solicited for other parts of the empire. But a small grant would have preserved St. Saviours. Some slight improve-
ments have been made in Whitehall, but no measure has been taken to render more worthy of the public a line of communication which
possesses many interesting monuments, and recalls many historical scenes, The palaces of Whitehall and Northumberland House, both
have a back view upon this site, and here also are situated the statue of James 2d, the United Service Muscum, and the Water Gate.
The principal foreign edifice completed this year, hus been the Winter Palace of St. Petersburg, a work of great splendour and of rapid
execution, a wonder of power if it were not an emblem of the weakness of the Russian empire. While this monument of selfish
barbarism has been erected, what has been done for the temporary and permanent welfare of thet immense realm? Canals have been
projected a hundred years, and the only railway is that leading to the pulace.

We have to deplore the loss of two members of the profession, each of whom has left a name, which must long live in its history.
William Wilkins was the architect of Downing and University Colleges, of the University Clab, St. George's Hospital, and the National
Gallery ; Rudolpli Cabanel most distinguished himself as a theatrical architect, and by the improvenents he introdueed in many of the
technical branches of architecture. Mr. Hardwicke hassucceeded Wilkins as a Member of the Royal Academy, and Mr. Charles Cockerell
as Professor of Architecture. Architects have as usual been lax in the literary career, but many valuable works bave been produced,
among which we may mention the new edition of the Public Buildings of London, by W. H. Leeds; the Public Buildings of the West of
England, by John Foulston ; the Traveller’s Club, by W. H. Leeds; the Ancient Half-timbered Houses of England, by M. Habershon; the
Suburban Gardener, by J. O. Loudon ; the Architectural Remains of the Reigns of Elizabeth and James 1st, by C. J. Richardson; and the
pew edition of Repton’s Landscape Gardening, by J. O. Loudon.

When we come to contemplate the governnent measures affecting the engincering interest, we are at once struck by.a combination of
jobbery, such as no year has hitherto so abundantly produced. Defeated in the House of Commons on the Irish Railway business, they
managed to perpetrate the Shannon Navigation job; aud again repulsed by the public voice on the Steam Vessels Accidents Commission,
liydra-like they bring out a new report on Railways, teeming with all the elements of fertile mischief, at the very period when their own
officers liad exposed in the case of the Caledonian Canul, the consummated evils of a long process of ignorance and mismanagement. One
of their last acts bas been the appointment of a commission, to investigate the Harbours on the south coast of England, aud amother to
decide on the competing railway lines to Scotland and Irelund. The results of these two measures the experience of their predecessors has
taught us to look to with dread, and we have little hope from their origin of any error in eur proguostic. It is to us a matter of consola-
tion that we have not been remiss in opposing so fur us in us lay, meagures so frawght with iniquity, and we believe we may say with some
litde eflect, but it depends neither on our temporary exertions, nor on those of others to combat this growing evil, it requires the united
energy of every person interested, to resist a series of meuasures which are confined to no party and to no set of men, but are part of a
system taken up with the robes of oflice und uniformly pursued by the most opposite in opinion. Tle civil engineers uve an immediate
interest iu exerting themselves for this object, as the certain result of government success in this system must be to reduce the members
cf the profession here as abroad, to be the liveried sycophiants of the government, instead of the independent officers of the public at
large. To resist these attempts on the part of the government authorities, a Railway Society Las been formed, although, we believe, not
conducted with the spirit neccssary to ensure success.

A circumstance greatly affecting the mechanical members of the profession, is tbe great development given to public taste for
subjects, by the successful results of the Leeds and other Mechanics’ Exhibitions. Some experiments, interesting to the profession
generally, have been made on the explosion of mines, and charges of powder under water by voltaic electricity.

The agitation in the early part of the year respecting the Great Western Railway enquiry, subsided on the decision of the proprie-
tors of that undertaking, to continue thé plans of Mr. Brunel. The second Report of the Committee on Railways is only valuable from
its statistical facts, which show indisputably the necessity for lowering the present Ligh fares. Above one hundred and fifty miles of
railway have this year been opened, of which the London and Croydon, and Aylesbury branch have been opened throughout, and the
following partially, the Eastern Counties to Romford ; the York and North Midland from York, to the Leeds and Selby Railway ; the
Southamptou from Ilartley Row to Basingstoke, and from Winclhester to Southampton ; the Great Western from Maidenhead to
Twyford; the Manchester and Leeds, from Manchester to Littleborough; Birmingham and Derby; Midland Counties; and Glasgow;
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Paisley and Ayr, from Ayr to Irvive. The system of gulvanic telegraphs on the Great Western Railway, established by Professor
Wheatstone, has completely sucosceded. Several foreign railways bave been opened, among which are the Versailles, Amsterdam and
Utrecht, Taunus, and Emperor Ferdinand’s from Vienna to Bruan. For ordinary roads active exertions are now being made to introduce
wood pavements,

We have already mentioned that a commission has been directed, to examine the harbours between the Thames and Portsmouth, and
we may farther state that the hydraulic department of engineering lhas this year effected many important improvements, and shows an
energy which promises much more. The works in the Wash -are continued with success, and active measures have been taken for the
improvement of the north west coast. The Mersey, Ribble and Wyre have been deepened, and important plans are in agitation for
effecting the remaining objects. After many suggestions from different quarters, actual experimnents have at last been made on the
propelling of vessels on canals by locomotive engines on the banks, and with such success as to leave little doubt of the permnanent
establishment of this mode of transit. Experiments have also been made on the use of steam vessels on canals. At Cardiff, extensive
docks have been formed at the expense of the Marquis of Bute, One of the finest hydraulic works of the year, has been the river wall
for the new Houses of Purliament. In France much attention has been directed towards the improvement of their harbours, and a pre-
liminary grant of nearly two millions sterling has been made for this purpose.

Steam navigation maijutains the interest which it excited last year, and las received many important accessions.—A vigorous
attempt has been made by government to establish over it a spy and job system, but it is to be hoped that the miserably trifling results
of their intrigues, will induce them to give up this barefaced attack , no exertion must however be omitted by all parties steadily to resist
the obnoxious measure. The utility of iron stefin vessels seems to have been fully established, and they have been most extensively
used, particularly for river navigation—Many also have been sent to distant parts of the empire, and to foreign countries. Their success
has led to the employment of iron as a general material for ship building, and the example of the Irousides hus been followed by the
building of many other iron sailing vessels. The experiments on the Archimedes and other vessels have been continued, but have led to
no permanent results, the French steamer Veloce was unfortunately burned, but a sailing vessel called the Vernon, is making a voyage
to the East Indies, provided with a new kind of propeller. Professor Jacobi has made some experiments on the Neva, with a boat
propelled by electric apparatus, but these like the previous attempts ofthe Americans have been hitherto inefficient. The steam navy has
been greatly increased, and the dockyards improved, at Woolwich a central establishment has been formed. Among the vessels launched
are the Cyclops (the largest steam frigate in the world), the Hecla, the Stromboli, and the Prometheus. For the East Indian navy have
been built the Sesostris and the Queen. The adoption of large hollow shot as an armament for this class of shipping has greatly
increased its efficiency. Sweden, Russia, and Holland, are among the foreign powers who have shown attention to their steam navy, to
which our English vessels have served as models. Transatlantic steam navigation has been increased by the accession of the British
Queen steamer, and government has entered into a contract for the conveyance of the mails by steam from Liverpool to Halifax, Boston
and Quebec. The company for steam mavigation to India by the Cape, has been discontinued, and their large class steamer sold ; for the
line by the Red Sea, however, the East India merchants have raised a hundred thousand pounds. Dunkirk and Rotterdam may be
mentioned as rising steam ports, and Hull has by this mode of communication, successfully increased her eastland trade. The French
have made their steam voyages to Russia productive of great commercial advantages in the sale of articles of luxury, and they have
greatly extended their steam commercial marine.

Engineering literature has been increased by the production of many valuable works, most of which, even in the present progressing
age of stience, must remain standard works in the library. The mental labours of the profession have not indeed been of less importance
than those in the field, and as great care has beenshown to leave our successors good instructions asgood examples. We may enumerate :
Sections of English Railways, by George Bradshaw; the London and Birmingham Railway, by Thomas Roscoe and Peter Lecount ;
Mustrations of Mechanics, by the Rev. T. Moseley ; the Practical Treatise on Bridge Building, by E. Cresy; on Steam Boilers, by Josiah
Parkes; the Theory, Practice and Architecture of Bridges, by James Hann and William Hosking; On Oblique Bridges, by George
Buck; On Arithmetical Perspective, by C. E. Bernard; On Steam Engine Boilers, by R. Armstrong; On the Construction and
Formation of Railways, by James Day ; and on the Construction of Oblique Arches, by John Hart.

The faculties of Civil Engineering, established in different Universities during the last year have gone on with success, and that at
King’s College, London, has particularly distinguished itself by improvements in instruction, and by the zeal of its professors. The
University of London has ammounced its intention of granting diplomas for attainments in Civil Engineering, but on what basis they
proceed we have not yet been able to learn. If the previous course required for this be similar to that required for their other degrees,
it may be very difficult, and very useless; an engineer would rather have in his employment a working mun than a college diplowmatist.
Attempts are now being made to establish a College for Civil Engineers, which it is to be hoped may be conducted on such principles as
to render it useful.

A monument to Telford, has been completed, and placed in Westminster Abbey, and a handsome testimonial has been presented to a
living engineer, Robert Steplenson, for whom also a statue is contemplated. Biograplies and memoirs have been published of Watt,
Telford, Trevithick, and James.

The proceedings of the several professional societies, this year, have been such as to maintain their previous high reputation. The
several architectural bodies, the Royal Institute, the Architectural Society, amd that at Manchester have applied themselves with vigour to
obtain a fair system of competition, and have shown every atteution to the improvement of their members, by courses of lectures on the
collateral sciences, and by the distribution of prizes, The Royal Institute of British Architects has conferred a testimony of esteem on
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one of its officers, Thomas Leverton Donaldson, whose services have been long and publicly known. To the Manchester Architectural
Society we feel indebted for a tribute of praise to which we have already referred. InIreland an Institute of the Architects of that
country, is in a promising state of progress, but we regret that the efforts for the establishment of a similar one in the United States, have
proved abortive. The Institute of Civil Engineers has maintained a high rank, and the president has worthily followed the example of
Liis brother president, the noble Earl De Grey, in his sedulous attention to the duties of his office and the interests of the society. The
Military Engineers have published the Third Volume of their Transactions, which well keeps up the reputation of its predecessors. In
the United States an attempt is now being made to establish an Institute of Civil Engineers, which we earnestly hope may be crowned
with success.

Having dismissed the general interests of the two professions, we believe we may refer to our exertions with some complacency. We
amnounced last year that the pressure of matter would oblige us to increase the size of the Journal, and we have accordingly, with the
exception of one number, issued during this year an enlarged edition at one shilling and sixpence. That this was called for by
the wants of our subscribers has been proved by the successful results of this measure, and we trust that we may appeal to
our columns whether we lave exerted ourselves in a manner worthy of this support. In the present volume will be found nearly five
hundred closely printed pages, and above two hundred wood engravings, among which are those of the Synagogue in Great St. Helen's,
the Athenzum Derby, the Pont du Carrousel, Bow Bridge, the Arc de I'Etoile, the Nelson Column, and the Club Chambers Association.
There will also be found the Reports on the Great Western Railway Enquiry, on Steam Vessel Accidents, on the Caledonian Canal,
and on the Stone for the New Houses of Parliament ; o series of papers by Ralph Redivivus, Candidus, and on the Theory of the Steam
Engine, by A. Aristides Mornay ; on Railway Curves, and on Harbours, a Memoir of Trevithick, the Designs for the Nelson Memorial ;
and translations from the French of Arago’s Life of Watt, and De Clairac’s Ancient Marbles.

Ta.our correspondents we have been much indebted for their valuable contributions on many occasions, and we can assure them,
sincerely, that nothing shall be wanting on our part, at all times to show every attention to their communications. The Journal has
always been open to every thing of werit, and, we trust, we shall never be found remiss in doing justice to any subject committed to our
charge.
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On tuming to the Index of our last, or we should say our first
volume, our readers will there find the pages referred to, where we
have already sg:};en of this building. To the second account there
given of it we have now little more to add, except that the cuts will
supply information as to various particulars not pointed out at

psﬁ 339.

e section shows the general style of the interior, and the design
of that end at which the ark is ({)la.ccd, also the arrangement of the
lamps, and of some of the candelabra ; but it conveys no idea of the
effect, either as regards splendour of colour or perspective appear-
ance. Most of our readers, however, will, so far from requiring to be
reminded of this, be able to complete the picture for themselves, from

No, 16,e=Janvary, 18989, Voi, I1.

the sketch here given ; or should they not have done so before, they
will now most lﬁxlely take an opportunity of visiting the building
itself. We ourselves have not seen it since it was opened for service,
but should judge that it must look particularly rich when lit up;
though at such times the effect of the painte windows within the
ark must be lost—not, however, necessax::ly so, because a few gas-
burners placed before them on the outside would show to perhaps
even greater advantage than by day, and would diffuse o brilliancy
and gE)rw over the upper part_of that recess. We cannot_conclude
without congratulating ﬁq Davies both on the opportunity he has
had for displaying his taste, and the able manner with which he has
turned it to account A

.
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The references to the plan of the ground-floor of the front building
and lower part of the synagogne are as follow :—

A. Open vestibule or loggia, with arches on coupled Tuscan
columns; 29 x 14.6".

B. Inner vestibule or corridor, communicating with J. J., the stair-
cases to the galleries.

C. The open ares or floor of synagogue, 23 feet wide, between the
lower sittings, F. F.

D. The readers’ platform.—G. G. Waterclosets.—H. Office.—
1. Strong closet.—K. K. Staircases in the private residences.—
L. Secretary’s residence.—M. Warder's residence.

In the other plan is the committee-room, 46 x 22 feet, and 0.0.0.
the ladies’ galleries.
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REVIEWS.
A Treatise on the Law of Dilapidations and Nuisances. By Davip
GisroN, Esq., of the Middle Temple, Special Pleader. London:

J. Weale, 1838.

Architecture has its jurisprudence as well as medicine, and
equally as conneeted with the rights of property, as o matter of

lice, it has been neceasarily the subject of extensive legislation
%%min g more within the province of the lawyerthan of the builder, and
being a subject in which the latter is not tam Marie quam Mercurio,
we derive the greater pleasure from seeing it in the hands of one
who is best capablec of doing justice to its technicalities. The utilit
of its study is 8o evident, that there is indeed scarcely a day in whi
its necessity is not impressed. Its extent, too, is so great, that
almost every branch requires a separate treatise, and it comprehends
the laws of contracts, awards, fixtures, dilapidations, nuisances,
buildings, sewers, drainage, prescriptive right, highways, &e.

Mr. Gibben has already obliged the profession with a work on
the law of fixtures, and we are now indebted to him for one on
dilapidations. It does not diminish the confidence derived from its
predecessors, and is written in a plain and intelligible style, and sup-
ported by numerous legal authorities.

In the introduction, the author has given a general view of the
law on this subject, and then enters into the detail of its branches in
the subsequent chapters. In the first chapter we find the law of
dilapidation as it affects ecclesiastical structures and lands. The
second exhibits, with equal skill, this law as it regards leases, either
for life or during a term of years. From this chapter we shall
make a few extracts, and show our readers with what ability Mr.
Gibbon has treated his subject, although we must necessarily omit
the references to the notes. These, indeed, form a most valuable
and extensive portion of the work, and illustrate, by various autho-
rities, the law as explained by the author,

For the natural decay of buildings, which is the inevitable effect of time
or for fair and ordinary wear, a tenant for years is not, genesally speaking
chargeable ; but for extraordinary decay, caused by suffering the premises to
be exposed to the elements, or for accidents happening during the term, the
tenant is liable. Suffering houses to be uncovered, whereby the spars or
rafters, planchers, or other timbers, become rotten, is waste; but barely
suffering them to be uncovered, without rotting the timber, is not waste.
Where, after the determination of a yearly tenancy, the landlord had an esti-
mate made of the som noeesu? to put the house into complete and tenantable
repair, and brought his action for that snm, Lord Kenyon said, “ That it was
not to be permitted to go for the damagea so claime A tenaut from year
to year was bound to commit no waste, and to make fair and tenantable re.
plgl, such as putting in windows or doors that have been broken by him, so as
to prevent waste and decay of the premises; but that, in the present case, the
plaintiff claimed a som for putting & new roof on an old worn-out house.”” Ia
another case, where plaintiff declared on a contract by defendant to deliver up
premises in same stateas he received them, and merely proved a tenancy from
year to year, Gibbs, C. J., nonsuited the plaintiff, saying, ** That the obligation
was stated too largely. Can it be contended,” he continued, * that a yearly
tenant would be bormd to rebuild if the premises werc destroyed by accidental
fire, or if they became ruinous by any other accident? He is only to use them
in a husband-like manner ;” that is, with ordinary care. In Anworth v. John.
son, an action against a yearly tenant, it appeared that the stairs of the house
were worn out, new sashes were wanted, the doors were rotten and falling to
pieces from decay, latches, keys, and locks, were broken and damaged, and
a panel of a door was broken, Lord Tenterden, in summing up, said, * It
appears this waa a very dilapidated house, whenthe defendants took it, and they
have had a very consigerlble quantity of work done upouit. The first ques-
tion is, what are the things an occupier of a house from year to year is bound
todo? Heis oaly boung to keep the premises wind and water tight. A
tenant, who covenants to repeir, i» to sustain and upliold the premises, but
that is not the case with a tenant from year to year. A great part of what is
claimed by plaintiff consists of new materials, where the old were actually
worn out; for that the defendants are clearly not liable. But if you think that
defendants have done all that tenants from year to year ought to do, consider-
ing the state of the premises when they took them, the defendants are entitled
to your verdict.” i *

The covenant to repair must be construed with reference to the nature and
coodition of the building as to age, &c., though it must be concluded that
the house was in proper and durable repair at the time of the demise. If it
appear that the- covenants have beon substantially complied with, and the
buildings are in as good condition es, considering their nge, they might
reasonably be expected to be, the landlord will have no right to complain of di-
lapidations.  For this we have the high authority of Tindal, C. J., in three
several cases.  In Harris v. Jones, the covenant was to leave the premises in
good and substantial condition. It appeared, on the part of the landlcrd, that
glass in the skylight was broken to ths amo:ut of 40s., that iron rails, tiling,
and coping, were dilapidated. On the part of the tenant it was proved, that
he bad laid out considerable suros in repairs during the term, and that the
premises were, in the whole, in tenantable repair, and in a better state than
when demised. The Lord Chief Justico said—* The question is, whether the
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covenant bas been substantially complied with? The defendant was only bound
to keep up the house as an old bouse, not to give the plaintiff the benefit of
pew work.” The Jury found for the defendant. Aguin, in Gutteridge v.
Munyard, the same erudite Judge remarked—* Wherever an old building is
demised, and the lessee enters into & covenant to repair, it is not meant that
the old bailding is to be restored, in a renewed form, atthe end of the term,
or of greater value than it was at thecommencoment. What the natural ope-
ration of time, flowing on effects, and all that the elements bring aboat in di-
minishing the value, constitute a loss, which, se far as it results from time and
nature, falis upon the landlord. But the tenant is to take care that the tenements
do not suffer more than the operation of time and nature wounld effect. He is
boand, by seasonable npplicu.iom of labour, to keep the house, as nearly as
ible, in the same condition ay when it was demised. If it appear that he
g:‘m&de these applications, and laid out money from time to time upon the
premises, it would not, perhaps, be fair to judge him very rigorously by the
Npo;ls‘of & surveyor, who is sent on the prenises for the very purpose of find-
ing fauit.”
ngA ain, in Stanley v. Twogood, where the covenant was to preserve, keep,
and have tho house in good and tenantable order and repair, Tindal, C. J.,
beld that the question was, whether the house was in a substantial state of re-
pair, as opposed to mere fancied injuries, such as a mere crack In apane of
glass, or the like.  That although the state of repair at the time of the demise
was ot to be taken into consideration, yet it would make a difference whether
the house were new or old at the time of the demise.

In Marke v. Noyes, Abboit, C. J., held that under a covenant substantially
to repair, uphold, and sustain, the tenant was bound to keep up the inside pain:-
ing. This, it will be perceived, is requiring such a tenant to do more than
the incambent of a benefice. The decision does not appear to have been very
deliberate, and is not rltogether consistent with those subsequent judgments of
Tindal, C. J., and therefore I think cannot be safely relied on. It is usual in
leases specially to provide for painting at stated intervals,

From these cases it will be seen, that principles of law are not strictly en-
forced in cousidering what aro dilapidations; that of minute defects the law
takes no notice, *‘ de minimis non curat lex.” Thercfore, unless the premises
have been much neglected or misused, and are in a much worse condition than
they ougbt to be, it will not be safe for a landlord to take legal measures

ainst his tenant: altbough, where there are substantial dilapidations, these
mioute defects may and should all be taken into account.

The following explanation of the law, with regard to the manner
in which the tenant is bound to repair dilapidations or restore
their value, does not appear to be supported by any legal decision of
the judges, and this we regret, for it is a point of great moment to
the profession. Certainly, most of the decisions of Tindal (Chief
Justice), have a tendency this way; and there is very little doubt
that if the question wus to come before that judge, he would take
the same view of the law as laid down by Mr. Gibbon.

Where any part bas fallen away, the tenant is not bound to replace it with
new materials, but only with materials of the same value and in the same
condition as those deficient ought to have been, had they only been subject to
ordinary decay and wear, except from accident or exposure to the weather.
In determining this, reference must be bad to the age of the huilding at the
time of the lcase granted, and to the duration of the lease, and so much ought
to be deducted from the cost of new materials as it may be supposed they
would be depreciated in value by ordinary wear during the period the materials
to be supplied have formed part of the building. Mr. Woods thinks, that in
hardly any case could the landlord require more than three-fourths of the new
yalue, mg none would occur in which one-fourth ought not fairly to be de-
manded.

Chapter I11. explains the law regarding dilapidation by tenant,
without impeachment of waste.

Chapters IV. and V. point out the law when the property is
mortgaged, and held by joint tenants and tenants in common,

Chapter VI. relates to y-walls and fences. The author ex-
plains numerous points of law concerning the Building Act, which
probably has caused more misunderstanding and litigation than any
other Act of Parliament; several attempts liave been made to amend
it, but all to no purpose. We shall give one extract from this
chapter, to point out an error regarding the time at which it is impe-
rative to deliver accounts concerning the re-building of party-walls :—

Within ten days after the party wall is built, or se soon after as converiently
may be, the builder is to leave at the adjoining house, &c., a true account of
the number of rodsin the party wall, &c., for which the owner of the adjoiniog
building is liable to pay, of the deductions to which he is entitled, and an ac.
count of nll other expenses and costs,

The express dircctions of the Act are—that the account shall be
delivered within ten days after the party-wall shall be built ; it says
nothing about * or so soon as conveniently can be.” This ought to
be impressed upon the minds of every architect or surveyor, for we
know instances in which parties have failed in recovering the value,
in znsequcnce of the omission to deliver the account within the
ten days.

Chapter VIL. explains the law relative to churches; Chapters
VI, and IX, highways, Lridges, sewers, sea walls, &c,; and

Chapter X. is one of considerable importance; it explains the law
touching nuisances, in which the author has taken considerable pains
and trouble to collect numerous decisions as to what may be consi-
dered a nuisance. We shall give two or three extracts to show the
able manner Mr. Gibbon has treated the subject.

In determining what acts are nuisances, we must ascertain the extent of the
possessions of our neighbour; and here we may refer to the maxim of law,
that he to whom the woil belongs is entitled to all the space of air above to
the sky, and of the earth below to the centre. His rights extend perpendicu.
larly above and below his own land, and not laterally, so as to ciaim any use
from the earth beneath or the air above the adjoining land. It is, therefore,
not only a nuisance to cause an encroachment or injury to the soil of & neigh-
bour, as if John build a house overhanging the land of Thomas, whereby
the rain falls upon Thomas's land, and iujures it; but also if Jobn corrupt or
annoy the air over Thomas's land by noisome smells or deafening noises, it is ¢
nuisance. But if John, by building or otherwise, exclude from the land of
Thomas the air flowing over his own land, and the light which comes through
that medium, he does no more than he has a right to do.

It is not every disagreeable smell or noise which I cause on my land, and
which the wind wafts to my neighbour's, that will give him a right of action ;
it must aiise, it would seem, from some permanent caunse, and occasion him
continual annoyance and discomfort; and that to a degrec sufficient to depre-
ciate the value of his dwelling-house, and render it less eligible in consequence
of the neighbourhood. 1 cannot be restricted in the fair and reasonable use of
my land by any delicacy of sense or peculiarity of habit of my neigbbour. A
swiue-sty, limekiln, privy, smith’s forge, tobacco-mill, tatlow furnace, and gless-
bouse, set up neara private residence, have respectively been held “nuisances,
And so a mill for steeping sheep-skins, by which the air was corrupted; a
building for manufacturing acid spirit of sulphur, which occasioned noisome
and offensive smells ; a place for laughtering horses. It is not essential that
the stench raised should be unwholesome; it is sufficient if it renders the en-
joyment of life and property uncomfortable. . .

Eascmcents over a neighbour’s land can only be acquired by grant or by pre-
scription, which raises the presumptionof agrant.  Grants of casements are
eitber express or implied. An express grant necds not observation ; a grant
of an easement is implied in the following case. Whero a man, having built
a house upon bis own land, conveys tbat house to another, he thereby impliedly
grants the easement of light over his own land to the windows of the house,
as it then stands, and neither he, nor any person claiming under him, will be
permitted to derogate from his grant, and build upon the adjoining land to the
obstruction of ihe light. And, in like manner, where an unfinished bouse is
granted with openings for the windows, or ground is leased upon condition that
the lessee shall build thereon in a specified situation according to acertain plan,
the gantar or lessor, or those claiming under him, cannot build upon the ground
adjoining, 30 as to darken the windows of the house, when finished according
tothe plan. And where a house and the land adjoining are conveved at the
same time to different persons, and the land is desciibed as building land, the
purchaser of the land cannot build o &s to obstruct the windows of the house, be.
cause it must be presumed that the easement of light was conveyed as appurtenant
to the bouse, and the land waa conveyed subject to that easement. . .

The prescriptive period of twenty or of forty years must be the period next
before the commencement of the action or suit in which the claim is brought
into question. And, therefore, where a party brings an action for the obstruc.
tion of his light, he must prove that he has bad the uninterrupted use of the
light for the twenty years immediately preceding the action.

The usage must bave been uninterrupted, but no act or matter is deemed an
interruption, unless it has been submitted to, and acquiesced in, for one year
after the party interrupted has had notice thereof, and of the party making or
authorising the same to be made. Thus, if windows bave existed for twenty
years, an occasional obstruction will not affect the prescription; but if any
such obstruction has continued unabated for a year, the prescription will be
wholly destrored. I like manner, if the owner of the houte has pulled down
his house, and not rebuilt it with windows in the same situation within a year,
or has blocked up the windows for a year, his right will be gone. Thongh &
disuse of the riggt for a shorter period would not, I apprehend, be deemed an
abandonment thercof, so as to interrupt or destroy the smcription.

A preecription for the use of light may bo destroyed by an alteration of the
manner in which it is enjoyed, as by altering the size or situation of the aper.’
tures through which it is received. Thus, where a party, having the right e
light, carried out the wall of bis house, and made a bow window in the new
wall, in the same elevation as the former one, it was held that the easement
was gone, since he had no right to receive the light through the new window.
But it has been eonsidered that she enlargement ofan ancient window wiil not
of iteelf destroy the prescription, 2o as to eatitle the owner of adjaining land to
obstruct the passage of light into any part of the spaco occupicd by the ancient
window. And where a building, which had been a malt-house, = & :con.
verted into a dwelling-house, Macdonald, C. B., ruled that it was still.ntitled
to so much light as was sufficient for the purpose of making malt, though not
to any greater quantity, And where a party was entitled to lights by
means of blinds fronting a garden, and took away the blinds, and thereby
opened an uninterrupted view into the garden, Lord Kenyon held that the pro-
prietor of the garden was not justified in making an erection which diminished
the light heretofore coming into the house through the blinds. From the
modern decision of Garritt v. Sharpe, it would seem that, in all these cases,
it ought to be left to the jury to say whetber the nature of tbe aperture is
essentially changed. Where therc is a right to pen back water by mcans of a
dam, and the dam is destroyed, the party bas no tight to erect another das in
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a different situation. And where one hasa right to ancient pits by the side of
a rivulet, for the watering his meadows and cattle, and they are choked with
mud, ke may cleanss, but cannot enlarge them, or dig other pits.

We have made several extracts, to show the value of the book to
the architect and surveyor; it has our entirc approbation, and
we are encouraged by Mr. Gibbon’s existing contributions, in the
hope that he will again devote his ability to the elucidation of some
other branch of architectural jurisprudence,

Companion to the Almanac, for 1839. Knight and Co.

By this time, most probably, the greater part of our readers will
have provided themselves with this little work, and could we be
assureg that such were really the ease, we should not return to it.
Yet, as our conjecture is grounded chiefly upon the belief that they
would procure it if aware of the highly interesting architectural
notices it contains, we shall make a few extracts from it, more
especially as there is nothing whatever either on the title orin the
advertisements of the publication to point out that it affords the
kind of information just alluded to.

The “ Companion” may be tml‘y characterised as an exceedingly
valuable annual multunr in or, besides many scientific articles
and statistical reports, it gives abstracts of Parliamentary documents
and acts of Parliament, a chronicle of the session of Parliament,
a list of public petitions, and a chronicle of occurrences. Another
very uscful feature, though a minor one, is the necrological table of
literary men and artists, both foreign and English. After this men-
tion of the usual contents in general, we sEall particularise those
alone in the present volume which are akin to the character of our
own Journal ; we, therefore, point out the two articles on * Stcam
Navigation” and the * Railways of Great Britain.”

The buildings most fully described are the Synagogue, Great St.
Helen’s; the interior of the Fitzwilliam Museum; the Eastern
Institution ; the Railway Terminus, Euston-square ; the London and
Westminster Bank; the Athenweum, &c., at Derby ; and the Victoria
Rooms, Bristol. Many others, however, are spoken of or commented
upon, including those at the Highgate and Norwood Cemeterics.
Referring for these to the publication itself, we shall extract only
what is said of Hicn CriFrr, Hants :—

The splendid mansion of Lord Stuart de Rothesay, which, after having been
in progress for many years, has now so far advanced towards completion that
many of the apartments are fitted up. Tbe style adopted for the exterior is
not a little remarkable, being formed upon continental models of domestic
Gothic, contemporaneous with our English Tudor, and, independently of its
novelty in this country, bighly striking for the richness and variety of the
details, and the care and precision with which they are wrought. The prin-
cipal fronts are entirely of stone, and that facing the sea has, in addition to a
profusion of other decorntions, a parapet & juur, or of open work, forming
maottoes and inscriptions in Gothic characters. On this side subordinate
ranges of building branch out from the body of the mansion, 8o as partially
to form a kind of court, enclosed by three sides of au octagon, whose eleva-
tions, although somewhat different in design, all agree in being elaborately
enriched. Among other distinguishing features is a magnificent oriel, forming
an open tribune or balcony gallery on the level of the upper floor. The north,
or other principal front has a spacious arched carriage porch, flanked by lofty
octagonal turrets, which latter are crowned by ogive dome roofs and finials ;
and between them is the splendid window, and decorated gable, which form
that end of the entrance hall. This hall, which is about sixty feet in length,
by nearly forty in height, has also a range of windows in the upper part of
each of its sides, the wall beneath them being wainscotted, and panelled with
veliefs in stone. The pavement is inlaid somewhat after the fashion of mosaic,
in patterned compartments, variegated with numerous badges and devices;
and the ceiling, or roof, is of oak timber, carved. At the north, or entrance
end, is a handsome stone screen, with a gallery above it, immediately under
the great window, which is entirely filled with compartments of painting
represanting the genealogy of Jesse. At the opposite ¢nd is the staircase,
COnKis! of an ascent on each side, in a single fiight, with a superb railing
of wrought metal highly gilt. Between these flights of stairs is the door
leading into the ante-saloon, a spacious octagon fitted up in the Louis
Quatorze style, in carved oak and gold, and with coslly marble doorcases.
This room communicates with the principa! apartments—viz., the state draw-
ing-room, library, dining-room, &ec. :

Dibdin's Northern Tour—(continued).

We now resume our notice of Dr. Dibdin’s Tour, and proceed to
cull from it the chief information it contains as to the modern build-
ings and architects of Scotland. Most of the latter, who are noticed,
b?' him at all—for we have not met with the name of Mr. Burn,
although we have heard him spoken of as a man of very high abilities
and attainments, and zealously devoted to his art—are spoken of in
terms of unqualified praise : we hope justly so, for to say the truth
the Doetor &eals 50 Jargely in puff that hig praise goes for very little,

Of the wholesale puff we have a choice specimen, when he callg
“ Auld Reekie,” or the ¥ Modern Athens,” as it has heretofore béen
styled, “ a Ciy of Palaces, the Genoa oF THE NorTn.! Both
the italics and the capitals are his own, and are, no doubt, intended
to give all possible emphasis and energy to the compliment. Yet
one more mal-a-propos could hardly have been stumbled upon ; since,
so far from looking like a city of palaces, Edinburﬁ:)n has far more
the appearance of city of barracks; nor can anything be more dis-
similar than the style of its architecture and that of Genoa, the one
heing as naked and frigid as the other is exuberant and pompous,
What could have caused the Doctor to utter such rhodomontade ?
Was it the effect of one of those symposia which he chronicles with
so much gusto? Very goaaibly it might; since, otherwise, it is per-
fectly unaccountable, One thing is certain, that there is nothing
whatever in the book to bear out this assertion ; whereas he might
very well have cut short some of his gossip, and employed himselfin
pointiniout and describing some of the architectural features that
entitle Edinburgh to the epithet of the Genoa of the North. Or else,
instead of giving views of 1ts most dismal and downfally holes and
hovels, and such exceedingly uninteresting, as well as hackneyed
subjects, as the Regent Murray’s house, he might have favoured our
eyes with some specimens of its magnificence. Without perplex-
inghourselves any further by questions and remarks that must be
rather perplexing to the Doctor himself, we will begin quoting at once.

With all its architectural attractions, the New Town of Edinburgh is de-
fective in two material points. It wants & fine church, and a noble square,
The church of St. George, at the western extremity, is a dwarfish representa.
tion of St. Paul's at a distance, if its dome only be considered. At hand it
shrinks into insignificance, and is flat and tame. There is no bold projecting
portico, and the quantity of dull sutface above the entrance, to the springing of
the dome, is a sad and striking failure. The church of St. Andrew, at nearly
the eastern extremity of George-street, is a most inconceivable failure.

This, it must be owned, carries something to the debst side of the
account, though by no means so much as ought to be, for a great
many more deficiencies, defects, and failures, might be pointed out,
while there is scarcely 2 modern building that rises above medioerity
of design, or of which more can be said than that it is endurable. In
venturing, however, to find fault, and that, too, in the most unquali-
fied manner, with St. Andrew’s, the Doctor quite upsets Mr. Britton's
opinion ; for if we may rely upon the taste and eritical acumen of the
latter antiquary, it is distinguished by its fine tapering spire, and a
bold Corinthian portico.” = For our Part, we greatly incline to
the Doctor’s opinion, and even Britton's own plate of it quite con-
firms it, since at all events it there looks like “an almost incon-
ceivable failure.” In likening St. George’s church to St. Paul’s, the
man of “ Bokes” seems to speak by the book, and after the fashion of
that which tells us St. Paul's at Liverpool is a miniature imitation of
St. Paul's at London. To be sure & dome is a dome all the world
over; but the man, and much more the critic, who can perceive any
semblance between that at Edinburgh and the one in London, is in

t danger of mistaking his wife’s bonnet for his own beaver.

That the Doctor did not bestow the epithet he has chosen for
Edinburgh unadvisedly, is evident enough from the first sentence in
the following quotation, where he speaks of some of the living Scotch
architects.

1 have more than once called Edinburgh a City of Palaces. Of course
architecture is the sole means of achieving this splendid result; but if the
oaterials for building were not at once abundant and lasting, as well as pic-
turesque in tint, such an effect would with difficulty be produced. Where
to begin? How to describe? Hic labor—hoc opus est.”’

This, it must be confessed, is exquisitely naive: how to eulogise—
there seems to have been the puzzle.

But it cannot be done successfully—at least to my own taste. Here is James
Gillespie Graham, Esq., with a Feniu.: all over Gothic; rich, original,
tasteful,* Would that be were employed to case the whole of the Castle in 2
coat, cut according to the fashion of the early part of the fifteenth century.
Then, again, I would have him put an ecclesiastical vestment over the whole
of St. Giles’s, or the mother-church, in the fashion of the fourteenth century.

He would do it con amore ; nor would he displease his own times or posterity
if he raised the tower :food fifty feet, and reconstructed the *imperial crown”
, upon more intelligible principles of Gothic art.

thmtgon, as it is call
In Grecian and Roman architecture a love of taste, and yet more of truth,
induces me to place Mr. Playfair at the head; simply because he has not oaly

* We cannot withhold the Doctor’s own note here introduced. ** My friend, Mr.
Mackentie, took me one day to call upon Mr. Graham, more especially to riew his de-
sign for the new House of wons on the Gothic plan. It is very magnificent; but

hape in too detached bnildings; while Mr. Barry's, on the contrary, from its con.
lnuity, has too much the air of a large manufactory, which, however, may be broke
{broken) b{ a boldness and variety of rellef in the external ornaments. Mr. Graham’s
talents arelikely to be succensfully employed in the restaration of Ohsaw Cat .
We should like very much to know what are the manufagtories of which Mr, Barry's
desiga has at alt the air of,
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bad the opportunity of doing g:lut things, but of doini them well. His Aca-
demy of Painting, &o., is doubtless his masterpiece ; but for just proportion,
it should lose just one-fourth of its length, But the pride and glory of Mr.
Playfair's interior, is the Library-room in the University of Edinburgh. It is
at once lofty, broad, and commodious, and of a very mngular construction in
the arrangement of the shelves for the books. There is a point where you
may stand, and although the room be one hundred and ninety feet long in the
clear (longer than any library at Oxford), yet yon shall not obtain the sight of
a single volume. '{he :::i?ing is lofty and gilded ; but why does good Mr.
Playfair consider burnished gold to be a heresy ? In such a magnificent into-
rior you can hardly be too brave and saucy in the upper ornaments.

* Saucy” is a rather queer—certainly not very tasteful expression,
except as it may serve to denote that poignancy of flavour so greatly
studied by artists of a different class.

_Having got among the books in the library, the worthy Doctor
flies off in & tangent, without bestowing another syllable upon either
* good Mr. Playfair,” or any other architect ; nor does he touch on
the subject of architecture again until he reaches Glasgow, when he
speaks of the Exchange as
. One of the noblest commercial rooms in Europe, whether we consider its
interior or exterior design, its facilities for carrying into effect all the objects
for which it was built, or its spaciousness, lightsomeness, and beauty. I was
infinitely struck and gratified with it. 'The architect is no less a personage
tban Davio Hamirtow, Esq., who without scruple or flattery may be called
the Vitruvius of the North,

Scruple he certainly has none, but we suspect that our Doctor does
administer flattery in very large doses, weighed out, not by apothe-
caries’ scruples, but in pounds avoirdupoise weight. With him,
almost every person he names is of supcrlative merit, therefore he
nakes his pralse 50 dog-cheap, that those who really merit it find it
hardly worth having. ~Of this we have proof in the very next page,
where he goes on to say—

Here, asat Edinburgh, the late Robert Adam bas done a considerable
stroke of work, in_tbe architectural department ; and some things, especiall
in the Aua?bly Rooms, and the Andersonian University, are execnted witg
more than his ordinary skill. Of churches therc is no proud or particular
display ; but one or two recent ones, from the desigus of Mr. Hamilton, show
a great improvement in the department of ecelesiastical architecture. The
two principal squares of Glasgow, are thoso of St. George and Blythswood.
The former is in the beart of the city, the lattor at its western extremity,
Within the former are erected the bron:e statues of Sir John Moore aad
Watt; and at this moment the foundation stone has just been laid for the
erection of a lofty triumphal pillar to the memory of Sir Walter Scott. To
me the tastc of it is ect. The Spartans have hero shot a-head of the
Athenians.

Judging from the plate given of it, which is said to Le an * accu-
rate representation,” we mnst totally dissent from the praise bestowed
on this column; for it is nothing more than & meagre fluted Doric
column, with a capital of most insignificant proportions and cha-
racter, and with a buse whose tori are enriched with guilloches and
other carving! What degree of invention is shown, may be inferred
when we say that, like others of its kind. this column also has square
abacus to its capital, as if intended to support an architrave. The
only recommendation such pillars have is, that any thing like & hu-
man figure will do on the top of them; yet they always look top-
heavy.” We trust that we shall have no such pnerile enormity perpe-
trated in the centre of Trafalgar-square. :

Of the cementing in the same city the Doctor says—

The very entrance, over a bridge across a river bestud by ope of the
most elegant arches of stono ever witnessed, is full of classical feelings;
sdding in a note,  David Hamilton, Esq., is the architect. He cannot for the
soul of him commit a blunder. Mr. Bryce, au architect of Glasgow, has
erccted a fagade of the time of our James I., of which the opposite plate is a
faitbful copy ; and it must be allowed that be has been singularly happy in all
its component parts.” This last sentence is also accompanied by a very
curious note, viz.—* I recommeund Mr. John Bryco first to ba the architect
of every park entrance in Scotland, and afterwards in England. But let it
not be supposed that be is confined to the period of 1600-1650. His
‘Tudorian elevations arc fraught with the most felicitous features and effects.”

What Mr. John Bryce’s ¢ Tudorian elevations” may be we know
not, having never seen any specimens of them; and with us the
Doctor’s prescriptions—i. e., his recommendations—obtain very little
credit. As a sample of what he can tolerate, if not very culogistically
extol, he presents us with a view of the mansion at Abbotsford, to
which, if the original bears any resemblancc, it must be perfectl
detestable——one of the most hideous specimens of architectural bal-
derdash and bathos ever perpetrated. Happy would it be for the me-
mory of Sir Walter's taste were it razed to the ground.

Since this article was in type, we have received some information
relative to Mr. Gregory's splendid mansion at Harlaston, correcting
the Doctor's errors and misstatements respecting it. But we must
now defer communicating it till next month,

Tllustrations of the Public Buildings of Londor, with Historical and

Descriptive Accounts of each E'gis' ce. By Pucin and Beirron.
. Second Edition, greatly enlarged, by W. H. Leeps. In 2 vols.

London. John Weale, 1838.

In our last number we informed our readers of the object of this
work, and presented some extracts from the preface ; we now, there-
fore, avail ourselves of the opportunity of taking a more general view
of the subject. We cannot, however, dismiss the preface without
requesting the attention of the reader to the admirable remarks on
criticism given by the editor. They point out with force and truth the
advantages which the profession must derivefrom extended investigation,
and the necessity of freeing ourselves from the trammels of super-
anuated pedantry. In this age of steam, we have a right to distrust
whatever is old, and particularly when the Elgin marbles have produced
a new style of art, and the stuog'y of the true antique given a ditferent
impulse to architecture.

o the general reader this work must afford many points of interest,
but to the architect it presents a double attraction ; first, that he cou-
templates the glories of the metropolis of the empire, and next that
he himself may become a contributor to its splendonr.—* Io anclic
son pittore” is a remark well to be expected from the professional
spectator of St. Paul’s or the new London Bridge. The metropolis has,
indeed, in this century attained a grandeur which our fellow citizens
may admire, and of which our artists may be proud. It has, as it were,
been socreated that the extent of its limits are not yet ascertained ; we
flutter still between the recollections of the past and the existencies of
the present day. Weare too apt to think of the old-city, or to con-
template the vast mass in its political divisions, and thus lose the con-
ception of the immense ensemble.

With no superior in the Asiatic world, and noune but iuferiors iu this,
an Englishman may look down upon the modern queen of the world
and prize it as one of the phenomena of that empire, which is the greatest
that has been established. But it is not on immensity alone, or on
artistical riches that this supremacy is based ; the historical associatious
which it recalls are so entwined with the annals of our race as to tlied
a brighter lustre on its crown. It is well for those who can do no honour
to the present day to exaggerate the glories of the past; but to the
thinking mind the splendour of an illustrious name is not reckoned by
centuries of liomage, but by the depth of genius and the strength of
thought. We cau resuscitate the Attic theatre, or in imagination hear
Cicero's eloquence wake the ruined forum from the sleep of ages ; but
we, who have sucl susceptibilities, and such a burst of sentiment, can
leave the tombs of native bards unhonoured and unsought. If the arts
are to be inspired from sources so sublime as the poet’s song and thic
warrior’s deeds, we want no Atlieniau to teach us what is great, nor a
Roman to precede us in the art of copyin%l; but we have it here in the
streets trod by the busy crowds, in the halls devoted to the national
laws, and in tf)e temples consecrated to the public worship. Here the
greatest of the modern bards have first seen light—here has been the
theatre of their exploits ; and in Westminster Abbey more honoured
names repose than in any shrine in Christeudom. To repeat all these
localities, to tell over thie sacred ground, would be a task as inexhanst-
ible as the glory of its subject; but we cannot refrain from calling the

- attention of the reader to somne among the many great men who had

liere their birth-place. Among the poets, artists, and musicians, are—
Chaucer, Spenser, Ben Jouson, Fletcher, Milton, Cowley, Pope, and
Gray; De Lo, the immortal author of Robinson Crusoe, Bolingbroke,
Gibbon, and Lillo ; Lord Baconand Barrow ; Hogarth, Bacon, Bauks,
aud Nollekeus ; Arne, Arnold, Boyce, Aldrich, and Greene ; Hampden,
Howard, and Williain Penn.

These are names to which lie who can attach no associations should
never add the disgrace of belonging to a kindred profession. We
think, however, they are such, of which, while no eity can boast the

ual, so au?' migbt feel justly prond. They have left us their immor-

ity, and if we cannot equal them in our works, at least we can deco-
rate that megropolis on which they have conferred the lustre of their
names. Thisis a duty which, we feel Liappy to say, has beenin no way
yet neglected, and which every day is meeting with a greater fulfilment,
and we may justly feel proud in reflecting that we have not in our days
been remiss in fulfilling that service to posterity which our ancestors
bequeathed to us. Since the year eighteen hundred so much has been
done that it has almost eﬂ'ace! what previously existed, and to such a
degrec, that a person of the last century would justly feel astonishment
at the new world, in whicli all his former recollections would be lost.

The metropolis, on the east, bas been exteaded into Essex and
Kent; on the south it has advaneed to the tops of those hills from
which it is perhaps again to make fartlier encroachments ; on the west
it extends to Hammersmith, and has thrown numerous suburbs to the
opposite bank of the Thames; while on the north, in, other vil.
lages have been drawn into the vortex,. and sacrificed their rural cha-

y



) THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL.

racter. These new districts include Pimlico, the several branches of
Chelsea, the whole space from Kentish and Camden Towns through
the Regent's-park to Bayswater, great part of Clerkenwell and Isling-
ton, another section at Hackney and Kingsland, on the east, besides
the snburban accessions, the greater portion of the docks, and on the
south large tracts from Greenwich to Wandsworth. The whole of
this district has been supplied with light and water by new means,
and increased facilities of communication by canal and railway afforded
with the whole of England. It forms, indeed, a mass extending at
least twelve miles in length and eight in breadth, with two millions of
inhabitants.

The new lines of street which have been erected are not of less im-

ortance. On the south a grand catrance from the continental road
eads over London-bridge, through King William and Moorgate-
streets to the New-road. Another crosses Biackfriars into Farring-
don-street, and a third over Waterloo-bridge into Wellington-street.
On the north are the Edgeware-road and Regent-street, while Pall-
mall and the Strand have been re-constructed, and two magnificent
lines of road branch off through Poplar and Mile-end to the eastern
counties, Over the river new bridges have been thrown of various
ennstructions, and include New London Bridge, Southwark, Waterloo,
all by Rennie; Vauxhall, by Walker; and Hammersmith, by Tierney
Clarke. Our squares and public places, which are justly the admira-
tion of Europe,%ave been equally increased, and include Trafalgar-
square, the place before the Mansion-house, Eaton-square, Belgrave-
square, Park-square, Euston-square, and above twenty others.

Nor have the isolated buildings been less numerous: in every de-
partment works of importance have been executed. Buckingham-
%alace, by Nash; the Council Office, State Paper Office, Bank of

ngland, Law courts, by Sir John Soane ; the Post-office and Judges’
Chambers by Sir Robert Smirke ; the National Gallery and Uni-
versity College, by Wilkins; the British Museum and King’s
College, by Smirke; there are also the Colleges of Surgeons and
Physicians, City School, Blind School, &c. The charitable institu-
tions are extemsive, Bethlehem Hospital, Christ’s, St. George's,
Westminster, and others. The municipal buildings have attained

eat splendour, and include Fishmongers and Goldsmiths Halls.

he churches are too numerous to admit of any lengthened enumera-
tion ; among them—are Marylebone, by Hardwick ; St. Pancras, by
Inwood; St. Luke's, Chelsea, by Savage; and St. Dunstan’s, by
Shaw. The theatres include Covent-garden and Drury-lane, by
Wyatt; the Haymarket, by Nash; the English Opera and St.
James’s, by Beazley; and the Colosseum, by Burton. Commercial
buildings and clubs have also increased to an extent unprecedented,
end greatly contribute to the ornament of the eity.

Public monuments and statues have been erected to the Duke of
York, to George the Third, Pitt, Fox, Duke of Bedford, and Can-
ning, while those which are in progress assure the splendour of this
braoch of decoration.

All the Parks have been improved, and an addition made to them
in the Regent's-park, which presents a unique feature in this world of
novelty. The Regent's-park and Surrey Zoological Gardens have
been formed, and Botanic Gardens are in progress, while the number
of Cemeteries must greatly contribute 1o the health of the inhabitants.

Former edifices have been improved, or placed in better points of
view, and made to promote more powerfully the adornment of the
moetropolis : among these have been St, Martin’s, St. Bride’s, St.
Saviour's, ard the Monument.

All these improvements necessarily call for a history in themselves,
and to the volumes of Pugin and Britton the profession are greatly
indebted for the information conveyed. The rapid growth of the
metropolis, however, and the increase of novelties, had long since
called for an addition to this work, but until the present period without
success. The public spirited publisher now having the property of
this work, has, however, supplied this want, and we are happy to
say in a manner worthy of himself, and of the object concerned. The
editor, too, in taking upon himself the task of producing this work,
found that his efforts must not be confined merely to chronicling what
is new, but that it might be heneficially exerted in remedying some
defects which existed in the labours of his predecessors. He found
that in many cases extranecus matter might be removed, which, how-
ever interesting to the general reader, was by no means useful to the
professional student, and in doing this he availed himself of the oppor-
tunity of introducing the new matter without increasing the expense
and consequently the bulk of the volume. At the same time he has
amended the old subjects, by introducing some further professional
information, and rectifying some of the errors which are inseparable
from a work of such discursive character.

The subjoined extract relates to St. Pancras Chureh, and while it
cannot fall to prove interesting to the reader, will afford him a fair

proof of the manner in which Mr, Leeds has acquitted himselt ofthe
task which has devolved upon him :—

Whatever msy be alleged against some of the combinations it presevts,
this church stands unrivalled as a correct example of the richest and mom
graceful variety of the Hellenic lonic style; we say siyle, in preference to
order, because it embraces so many distant modes, some of which have litue
else in common than their family characteristic, the voluted capital, and even
that marked by striking differences, both in its mass and detsils. Previously
to the erection of this building we had, with the exception of that at the India
House, hardly a single Ionic portico of any note in the whole metropoliss-cer-
tainly no instance of one applied to a church—since for such purpose preceding
architects seem invariably to have had recourse to the Doric or Corinthian, ia
which, perhaps, they showed their judgment; for the Jonic known to us before
that from Grecce was introduced here, was the most insipid and inelegant of
the orders, although complimented with tho epithet due only to that from
which it proved its descant, by its egregious falling off from it. But were it on
no other account, this church would stand pre-eminent among its predecessors
and contemporaries for the classical air of its portico, in which no quotidian
features arc allowed to obtrude themselves; while the three doors are of such
exquisite design and admirable execution, that they serve as a climax to the
beauty of the whole facade. They are, in fact, specimens of the most refined
taste in detail and embellishment. Would that a tithe of the praise could be
extended to the side elevations, where, had there been no more than the upper
range of windews, that might have been tolerated ; but the sinail oblong ones
bencath thom are decidedly injurious to the design, marring its Grecian phy-
siognomy. The east end pr both a pleasing and appropriate deviation
from the ancient temple plan, and the roof of the pro‘jecting%exmcycle combines
agreeably with the pediment; still the effect would have been all the better
bad there been only the three centre windows. The low square wings, at-
tached at the angles, give play and variety both tothe E]nn and elevation ; at
the same time, they do not interfere with the outline of the principle mass. In
themselves, these features are exceedingly beautiful, and a very commendable
adaptation of one of the choicest architectural relics of classical antiquity.
The chief thing to be objected against them is, that the architect has not con-
nected them with the body of the edifice, by carrying on the mouldings of
their ante as a sort of string-course along the side elevations, and resting the
windows upon it, which would have required these latter to be raised buta
very little higher than what they now are.

The article of theatres has been retrenched in what related to
matter of purely general tendency, and its place has been supplied
with some judicious comments on the plan and construction of these
edifices, which we know cannot fail to be gratifying to whoever has
considered the subject. It also containsa well-digested table, exhibit-
ing the relative dimensions of various great theatres.

It must be confessed that our theatres are susceptible of much improvernent,
being so planned at present that many of the audience can neither hear nor see
properly. This has been erroneously attributed to the large size of some of
our houses, for in the very largest of them, all might both see and hear dis-
tinctly, were it not that accoramodation in the way of mere sitting is made for
a far greater oumber than can possibly be accommodated in regard to the pur.
pose for which, it is to be presumed, they come thither—nawely, to enjoy the
performance. Mauy are placed, not at too great a distance, but much too near
—thrust quite close upon the proscenium and up to the actors themselves ; some
directly on one side, so that they can see the stage only obliquely; while others
are elevated so much above it, both in front and on the sides, as to look quite
down upon it, and obtain almost a bird's-eye viewof it. These inconveniences
are increased, when, as is the case at Covent-Garden and in many foreigu
theatres, the house expands from, or in other words, contracts towards, the
stage, so that those in the side boxes cannot obtain even a side view without
turning very considerably to the right or left. Besides which, every variet
of such form, the oval, or elliptic, is architecturally disagreeable in itself,
being attended with a degree of irregularity offensively perceptible to the eye.

The semicircle is unquestionably the best figure, because it brings all the

ectators, even those placed at the extremities of its chord, facing towards,
though not exactly in front of, the stage; for it in fact cuts off what can
properly be termed side boxes, or such as are at right angles, to the diameter
or chord. Yet a simple semicircle would be objectionable on more than one -
account, because the stage would then be placed on the longer side of the
area of the spectstory; consequently, as the diameter would give the width
of the proscenium (wbich wo:ld be double the depth of the bouse, measured
from the orchestra to the front of the centre box), either the latter must be
very great in regard to breadth, or the house itself of small dimensions, or
even if not small in itself, yet confined and contracted in comparison with the
proscenium and opening of the stsge; which inconveniences would brin,
others along with them, since, were the height of the house to be proportione
to the width of the proscenium, it would become excessive, in comparison with
the dimensions in the other direction, and cause the spectatory to appear still
more contracted and squeesed up. On the contrary, were it to be regulated
by the depth of the house, or semi-diameter, the proscenium would be ren-
dered much too low. This will be apparent to any one, if he turns to any of
the plans of theatres here given ; by applying his compasees—to that of Covent.
Garden, for instance, and taking the line separating the orchestra from the
pit, for a diameter—he will perccive it would be reduced to half its present
depth, whereby, as he would see on consulting the section also, the height
would become preposterous in comparison with such a contracted area.
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8till, as the semicircle is by far the most advantageous, it ougbt to be
retained for them, as might easily be done, should the house itself be equal
to an entire circle, or somewkat more (as is the case at Drury Lane); and to
effect this, nothing more would be requisite than to omit bnxes entirely be-
tween the chord of the semicircle and the proscenium. Were this done, there
would hardly be a seat in any of the boxes that would not command a suffi-
ciently favourable view of the stage ; while, in an architeatural point of view,
all the space so given up or lost, as perhaps it will be considered, would be &
docided gain, because it would afford ample field for decoration in connevion
with and continuation of the proscenium, so that the whole might be made to
form a rich architectural framing to the stage; whereas, according to tne
present mode, the connexion between the boxes and proscenium is too abrupt,
and can rarely be well managed ; and whenever the %oxes adjoining the stage
are comparatively empty, they present a forlorn appearance, which does not at
all reconcile us the better to their being in themselves a drawback on the
general design, There would be another advautage arising from the system
here recommended, namely, that as far as tho boxes are concerned, there
would be a sort of neutral territory between the audience and the stage, highly
favourable to scenie effect and illusion. Every one in the boxes would then be
seated where he would behold the stage and performance, not ouly conveniently,
but from a proper distance station. The stage ought to be considered as a
picture upon a Jarge scale, and when a man looks at a picture of any dimen-
sions, he neither pokes his nose against it nor does he place himself on one
side, s0 as to view it askew, but in such a macner that he can distinctly
bebold it. In regard to the stage, however, such certainly is not the case
with a very large proportion of the spectators in the boxes. Many of them
are obliged to take up with places where they canuot possibly see the scene
or flal, as it is technically termed, at all, let them twist their necks as much
os they will, though en revanche they see a great deal more between the
wings and side scenes than is either necessary or proper. = »

e shall here put together a few particulars relative to some of the principal
theatres hitherto erected ; not with the expectation of satisfying the reader,
but rather of inducing bim to prosecute the object further by his own researches;
and the followiag table, it is presumed, will be found both interesting and use-
ful, as exhibitiug a comparative and synoptical view of seversl of the most im-
portant structures of this class : —
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From this it will be seen that the London Opera House, although of the
wame extent as the Great Theatre at St. Petersburgh, measured on a line from
tbe curtain to the back of the boxes, is considerably ?en in its other dimeusions,
and consequently very different in its proportions ; it being narrow in compa-
rison with its average breadth, owing to which, and to the contraction towards
the stage, the greater part of the persons in the boxes are not placed even at
right angles to, but actunlly turned obliquely from, the stage ; as will be seen
by the plan of it, and still more palpably by the section, which shows a consi-
derable extemt of the side boxes, whose fronts would not be visible in such re-
presentation ‘were they at right angles with the curtain. Another great defect
1s the absence of proscenium, the boxes coming quite up to the opening of the
stage, in consequence of which preposterousness in the plan, all architectural
expression and propriety arc destroyed, and a disagreeable flimsiness takes
place, giving to the whole housc the appearance of having been hurricdly fitted
up for some temporary purpose. Besides which, this immediate contact of
stage and boxvs would render it almost impossible to cut off the flames from
commanicating to every part, should a fire break out among the scenery. In
Bchinkel's new theatre, at Berlin, the proscenium is formed by excecdingly
messive walls; and the spectatory itself has the advantage of not being ex-
tended greatly beyond a semicircle. Covent Garden partakes in soma degree
of the feulty plaz adopted in the Opera House, aa the boxes between the semis

circular portion and the stage are carried, not at right angles to the latter, but
sloping toward+, and consequently inclined from it. Had the boxes been con-
tinued on the sides for no more thau a third of their present extent, this weuld
have been of comparatively litile moment; but as these sloping sides are pro.
tracted to such a distance that an entire circle might be described between the
centre box and tbe proscenium, the spectators in the boxes nearest the stage
are better stationed for reconnoitering the audience, than for viewing the
scenery or the performance. Therefore, at lea-t three of tho boxes on each
side should have heen shallower than the rest. The plan of Drury Lane is dg-
cidedly preferable in every respect to that of (‘ovent Garden, as well in the
arrangement of the vestibule, staircases, and approaches, as in the form of the
spectatory itself. It would indeed have been better had it not exceeded u pery
fect circle, that is, had the distance from the centre box to the curtain been no
more than the diameter of the pit. Yet, notwi hs anding that the general
form itself is good, it exhibits an adherence to the erroncous practice of oon.
tinuing the boxes beyond the somicircle facing the stage. e will not be se
rigorous as to iusist that they should in no degree be suffered to extend beyond
;:nt diameter or line, but most assuredly, the less they wore to do s0 the
tter.

We have now extracted at some length from this admirable work ;
but we only fear that, although at some extent for our columos, nop
sufficiently to gratify the wishes of the rcader. We know, indeed,
that although ancient knowledge may be useful as the basis of our
studies, we shall only be able to carry them on effectively by attention
to the progress of the present. To all those, therefore, who are
desirous of ascertaining the actual state of ert in the metropolis, and
of availing themselves of it, we can only refer them to thls work,
which will not only givethem food for their observatian, but teach:
them how to exert it.

It has thus been our lot to criticise a work devoted to eriticism, but
such is the fate of all publications, and to which our own must subs
mit. Criticisra must take its food from everything like death, for, ia
the words of Horace—*¢ Pallida mors equo pulsat pede regum turres,
pauperas que tubernas.”

We feel happy, however, that, as brethren, it has not been our fate to
disagree; but that on the other habd we are enabled to bear testimony to
the correctness with which the editor has carried out the principles
declared in his preface. Publishers are but too little looked upon ln
these things, but we must bear in mind that they are estitled to some-
thing more than the organ-blower's meed. There is much judgrent
to be exerted in the choice of & work, and often much boldness in the
manner in which expense is incurred, and he who well carries out a
great work is as well entitled to praise for his discrimination and
public spirit as the author or editor himself. We are happy, there-
fore, in affording our tribute to the manner in which the publlsher has
complied with his duty, and not the less so that he has chosen in Mr.,

s, one whote exertions deserve to merit the confidence of the
publie as much as bis own.

Collection des principauz Monumens o Architecture Bisantine, Go-
thique, &oc., de la France. Paris, folio, 11th number.

Ornemens Classiques executées dapres les Peintures Originales de
Jules Romain et de ses Eleves. Paris, 4to.

These publications are the fruits of our Parisian neiihhoun’ rags
for the Renaissance. The first is the introductory number of & work
on the early architecture of Franee, and includes the Byzantine, &
style of which we know little in England. The seeond is  colleetion
o! the arabesques of Guilio Romano and his pupils; and they spe
both works of reference of which we have & deficieney here.

Herculanum und Pompeti Vollstandige Sasmmlung der Vis sufdem -
neutigen Tag dasellst entdeckten Malereien, Bronzen, 4. & w. En-
thaltend sammtliche in der Antichita di Ercolano, dem Museo Bor-
bonica und dem ubrigen bishey erschicuen Werken, mit Neusrn noch
unedirten Aegenstanden yermehrt, Von H. Roux et Ad. Bouchet,
Deutsh Vearbeitet von Dr. A. Kaiser. (Complete Collection of
all the Herculaneum and Pompeian Paintings, Bronzes, Mosaies,
&c., described in the Antiquities of Herculanevm, the Bourbon
Museum, and the latest Works. Translated into German from the
French of H. Roux, sen., and Ad. Bouchet, by Dr. A. Keiser.)
Hamburg: Meissner.

This splendid work is to be completed in two hundred numbers of
four plates each, great octavo, six of which have alrendy appeared.
The first division of the work, containing the paintings, is to consist
of architectural ornaments, groups of figures, single figures, friezes,
landscapes, and mosaies. The seeond divisisn includes statues, busts,
lamps, &e. The work is cheap and well got up, and eannet fail to
promote the knowledge of these elegant styles.

e
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Le fabbriche ¢ i Momumenti cospicui di Venezia di Leopoldo Cicog-
nara. A.Diepi e G.SeLva. Venice : Folio (in Parts).

A work on the arts from songless Vemice, and where but a few
years ago even painting was extinct, is an unexpected occurrence in
these days, and we hail with pleasure this promise of new life in the
coun en of Canova. It is needless to say that the public build-
ings of Venice possess an interest which is not local, but one which

speaks to all European associations.

Polytechnischen Journals. Edited by Anprew Romsrre, of Ham-
burgh. (1st Quarterly Part.) Altona: Hammer.

This is 2 new weekly German periodical, devoted to the different
arts and sciences, and contains, besides accounts of improvements in
arts, machinery, and manufactures, articles on architecture, and par-
ticularly on practical building. It is indeed a kind of extended Me-
chanics’ Magazine, and shows an anxious disposition on the part of
our German brethren tomgroﬁt by our progress, it being the avowed
object of the public to take advantage of those opportunities of ob-

ing information from the manufacturin

talning nufa countries which are
afforded by the extent of steam navigation at

amburgh.

Nosvelles Experiences sur U Adherence des Pierresel de Brigues, Par
M. Momix. Paris. 4to.

This work gives an account of seversl experiments made by M.
Morin, at Metz, in 1834, on the adhesive power of stones and bricks
placed in a bed of mortar or cement. These experiments were exe-
cuted by means of windlasses or ropes affixed to the stones and
bricks ; and the work further describes the tension which was exerted
on these motive powers. As M. Morin gives nothing beyond the
recent experiments at London, we have not thought it necessary to

eater extent into the work, although the minutiee are treated

go 8t
very elaborately.

LITERARY NOTICES.

" We bave examined the article on Railway chairs in Crelle’s Berlin Archi.
tectural Jeurnal, Bd. 11, p. 100, but we have not observed anything of
which to avail ourselves. The improvements suggested are of doubtful
utility, and great labour has been bestowed in establishing a comparison with
other modes of comstruction. We do not concur in this comparison, and
particularly as while the American plan is founded for temporary purposes,
and the an suited to a level and sandy country, they can afford no
criterion upon which to decide for other circumstances.

The Churches of London, by GEoRGE Gopwiy, jun., F.S.A., essisted by
Jonn Berrron, Esq., F.8.A., &c. Parts 21 to 24.—This work continues to

¢ the same interesting historical descriptions of the ecclesiastical edifices of the

etropolis as the former numbers we have previously noticed. It would add
considerable interest to the work if a few more interior views were given, and
likewise plans of the churches. The latter might be given in an appendix to
the present volume.

A4 Course of Military Surceying, including Instructions for Sketching in the
Fiald, Plan Drawing, Levelling, Military Reconnoissance, &c., by Major BasrL
JacxsoN.— A very useful elementary work, suitable for the student; it con-
tains several valuable hints for military surveying, and description of various
instruments, the latter principally borrowed, as acknowledged by the author,
from Mr. Simms’ work on the use of instruments.

Tveatise on Isometrical Drawing as_applicable to Geological and Mini
Plens. Second Edition, with thirty-five En’;r-vi By T. 8orwrrh, F. G.g
~~We bave no time to spare for noticing this work in the present number. We
will endeavour to devote our attention to it next month. It having arrived

.t0 & second edition, shows that the work is justly appreciated by the profession.

i

The Life of Telford shall be noticed in the next Jowrnal.

The I Builders’ Price-book, containing wpwards of 8,000 Prices and
2,000 and important Memorandums and Yables, by W. Laxton, Sur-
veyor and Civil Engineer. Twelfth Editlon.—This work has been revised
and cerrected beut, and published in a new form, a size adapted for the
pocket, which will be a great convenience. It contains a larger number
of prices than any other book of the like description.

Mr. Foulston’s work on the public buildings in the west of England erected
from his designs, will be notieos in the next Journal.

We bave great pleasure in announcing that Mr. Wyld has determined upon
mhrg'n’gmfyunfﬂIMMImzthMm It is to be publi
a8 before, y and at the sume price of one shilling, and will give above
three thousand referemces to the five ing papers, the Times, Morning
Chronicle, Morning Herald, Morning Post, :ﬁﬂming Advertiser, showing
the day of the month, number of the paper, and of the pege and column ia
which the article is to be found. ' .

Among the new periodicals to be started with the new year is the Sybil, a
monthly publication of literature, philasophy, and the fino arts.

Mr. Timothy Claxton, wbo is well known by kis exertions for the enlight.
enment of the working classes, has now in the press a book, called Hints or
Mechanics on Self. Education and Mutual Instruction. A to this i
some of the most valuable matter relating to Mechanics Jous wiich
bas yet been published.

ORIGINAL PAPERS, COMMUNICATIONS, &ec.

RALPH REDIVIVUS.—No. 12.
THE PANTHEON, OXFORD-BTREAT.

Perhaps it is a most fortunate circumstance for the reputation of the
original structure, and for the credit of the tasteof its applauders, that
no record of it remains in engravings, save in a few, which are such ex-
cessively trumpery ones as to be palpably graphic libels. Nevertheless,
making allallowance for most execrably bad drawing and execution, I
have never seen anything to warrant one tithe of the praise bestowed
on the building, or that could be taken as an indication of either
masterly invention or excellence of other kind. On the contrary,
supposing any of those representations to have been tolembl{ correct
inregard to general design, I should say that whilethe whole mani-
fested a littleness, not to say paltriness of taste, there were also nu-
merous improprieties and faults for which much better taste in decora-
tion woulf bardly have atoned. Such isthe impression made upon me
by the few views 1 have seen of theinterior, and which I ought therefore
perhaps, to take for granted must have very grossly falsified it, it being
else next to impossible to account for the unqualified terms of admira-
tion in which it was eulogised. There is indeed one way of solving the
mystery, namely, by presuming that for the encomiums bestowed upon it,
it was indebted far more to the want of discemnment on the partof the
public, which blinded them to its defects, than to their discriminating

erception of the beauties so liberally ascribed to it. I amall themore
inclined to adopt this hypothesis, because I have never seen it critically
appreciated anywhere, but merely spoken of in general terms of
pompous rhetoric and panegyric. Nothing is easier than to bandy about
a set of superlatives and finesounding epithets ; but in nine instance:
out of ten itis exceedingly difficult indeed to particularise any one
of the excellent qualities attributed to the thing itself by wholesale. In
matters of art, :} in pothing else, the vox populi is not at all to be
trusted. Itis apt to make up in noisefor deficiency in sense. In re-
rd to architecture more especially, this same vor was least of all to
e relied upon during the seventies of the last century, at which period
the Pantheon had just risen, and was hailed asa marvel and eighth
wonder of the world, at any ratc of the London world. It was quites
novelty as a place of amusement, and completely verified the of
“ Omae ignotum pro magnifico.” Highly fortunate was it, we re,
both for its own reputation and that of its admirers, that the flrst edi-
fice was burnt to the ground; for had not such event occurred, in all
likelihood the wonder it would nuw have excited would have been of a
very different kind from that it first produced.

l’Syhoulc:l we, for want of satisfactory evidence as to what it really was,
have formed a too unfavourable and an unjust opinion of it, we can
ooly regret that James Wyatt himeelf should have behaved with such
indifference towards this his first production—certainly not his last
in point of celebrity—as not to publish a series of architectural draw-
ings of it on a liberal scale. Had he done so, we should now be at no
loss to understand what his Pantheon really was. In neglecting to do
so0, he was either highly imprudent, or the reverse ; most likay the
latter, unless we are willing to believe, that the Pantheon greatly
eclipsed every thing else he designed in the same style. Without going
quite so far as the author of the “ Contrasts,” who very summarily
terms him “James Wyatt, of execrable memory,” I cannot help
thinking that the architect of the Pantheon was praised greatly be.
yond his deserts. Had he been less cried up in his- day, his name
would, in all probability, have stood very much higher it now
does at the present moment. He who is certain of applause before.
hand, will seldom exert himself to deserve it ; while the flatteries of
his contemporaries gersuade him that there cannot possibly be any
hisses in store for him from posterity—that is, supposing him to
bestow a single thought on posterity, which is scarcely ever done by
any of the petted minions of fashionable pmrox;fe. To be sure,
there are persons in the world who profess a most philosophic contempt
for posthumous reputation. James Wyatt appears to be one of them ;
Lis merits seem to have been chiefly negative: he avoided the szo-er
errors of his predecessors. His generally bald and frigid style of design,

} which the public of that day were good-natured enough to accept as
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classical simplicity, afforded no room for grotesqueness and eccen-
tricity, for heaviness and exaggeration. e women had laid aside
their formal stomachers and long ruffles, and put themselves in the
armay, ¥ arm-pit waists,’”’ and clear muslin & /s Adam Buck: in like
. manner did Wyatt strip architecture of much of its cumbrous old-
fachioned finery, till hie almost cut off the very hem of its robe,

With the exception of one or two designs for Gothic buildings, all
the rest appear to have been put together upon the “save-trouble ”
principle. ey exhibit no stucr , 10 con amore feeling, no attempt at

r; nor do I know of any epithet which would describe them
so appropriately as that of * lack-a-daisical.” As buildings, indeed,
they may be perfectly unexceptionable, but as productions of art they
are absolutely nought ; nor can I call to recollection one that deserves
to be rescued from this sweeping censure. Of the exterior of the
Pantheon an adequate idea may be formed from what it was previously
to the late alterations, for when the edifice was rebuilt after the fire,
the front was restored, with only some trifling alterations from the first
design ; consequently, it could never have ed much architec-
tural pretension externally. ~Whether the porch was erected in strict
conformity with the original, I am unable to say; but it certainly
was a most contemptible specimen of architecture, with its ugly sham
pediment, like a trian lar%oud stuck upon it ; and mean iron rails,
that seem intended for no other purpose than to afford a stay to the

ediment, and prevent its being blown away. This bit of trumpery
ias been removed by Mr. Sydney Smirke, who has further improved
th;geneml appearance by adding four more columns in front to the
porch, fluting them, putting them in pairs, and thereby reducing the
excessive width of the intercolumns. Even those who are decidedly
opgosed to the ?ractice of conpling columns must admit, that in this
case, there was hardly any other alternative ; because, to have reduced
the width of the interco{umns by merely dividing them, by inserting a
column in each, would not only have rendered them as much too nar-
row as they were originally too wide, but would have occasioned one
of the columns to be in the centre; while the addition of only two
columns, so as to convert the tetrastyle into an hexastyle. would not
have sufficiently remedied the defect. One defect, to which no remedy
has been applied—probably because the architect was not allowed to
devise any—consists in the great di:?arity between the front and lateral
elevations of this porch.*  The Venetian window above the porch
remains as before, and certainly conveys no very favourable idea of
the great Wyatt's taste.

As rebuilt by Mr. S. Smirke, the interior of the Pantheon displ:f's
mwuch invention, and several points of design, not only in the
large hall or bazaar, but in other parts of it, and not least of all in
the conservatory or in-door garden, which forms the approach from
Great Marlborouﬁh-ltreet. Much more, indeed, might have been made
of it, but we ought to be thankful for the practical example of a hifhly

leasing novelty, instead of objectiug to it, that the idea is capable of
Eeing greatly improved upon. The idea itself was probably derived from
the conservatories at the Colosscum ; but that circumstance in no degrec
detracts from this particular application of it, as Mr. Smirke has pro-
duced a design of quite a different character, and iu a situation where
a garden of this description is most desirable, and where such a one
would add materially to the agrémens of a louse in town; because,
while it would present a highly agreeable scene in itself, and might, if
lit up, be enjoyed of an evening as well as by day—if not otherwise,
at least from the ground-floor windows looking out upon it—it would
also serve 10 exclude the sight of dull brick walls, and other disagree-
able objects.

THE ORIGIN AND USE OF THE STEAM DREDGING
) MACHINE.

COMMUNICATED BY THOMAS HUGHES, ESQ., CIVIL ENGINEER.

"The honour of having first applied steam power to the purposes of
dredging hes been assigned to various engineers at differeut times, but
xunﬁl be fonnd on examination that the greater part of those who have
hitherto laid claim to be considered the contrivers of this great addition
so the resources of the engineer, have no other foundation for their
claime than that of having at periods not long subsequent to the erec-
tion of the first steam dredging machine, constructed engines on the
ssme principle,

From the evidence of living witnesses, who arc no other than the
very men who frst worked the dredging machioe by steam power, as

* The same fack displays Hself stlll more offeusively in the portico of tbe Haymarket
Thastre. ln that of Dover, ci-devans Melbourne House, Whitehall, the portico (through
‘ . a8 in the one just mentioned, and that of the Pantheon)
it loses much of its effect in comrequence of being on
\ pared buildings around it. The facade of Dover
wh one of the mioet tasteful and classical pieces of design in the metropolis, The
view of i¢, in Melton’s ' Picturesque Tour,” shows is to-gress M

well as from documents in my posseasion, I can prove beyond the
sibility of doubt, that the ﬁrz steam dredgin Enchine ever mcdp;
constructed by my own father, the late John flugha, in the execution
of several contracts which he undertook for the Corporation of the
Trinity House. '

The following extracts, from a report by my late futher, details the
necessity which gave rise to the introduction of this new power, and
goes on to show the difficulties he met with in the practical application,
and how at length they were all overcome by the production of a
dredging engine, which may almost be denominated perfect, when we
consider the trifling value and importance which can be attached to
any improvements made up to the preseat time.

When the docks at Blackwall were being formed for the East India Dock
Company, it was found necessary to doewn the bed of the river Thames at
the moorings opposite the dock gates. With this view the Corporation of the
Trinity House were employed for nearly two years, at the expense of the Port
of London Committee; but at the end of that pericd they abandoned their
pursuit, as being'impncﬁuble, after incurring an expense of from sixty to eighty
thousand pounds, because their ballast spoons and other implements were not
sufficiently powerful nor properly constructed to ate the strata, which,
at this part of the river, consist of strong blue clunchy clay, intermixed with
layers of rock. Well knowing that these strata were impenetrable to all the
ballast-liting implements of gn day, and that the Corporation of the Trinity
House had, at the lugfestion of the House of Commons, advertised for en-
gineers and others to furnish ‘gl:: for raising ballast upon an improved prin.
ciple, 1 immediately, in the ce of my well-known and respectable
ner, Mr. William h, then attending to a large contract we had at the
Dartmoor prison, wrote and suggested to him a mode or principle of a floting
steam engine, to work a dredgjnimmhinc. that I thought would fully answer
is

the intended urEose ; to ¢ e readily md. I immediately set abont
preparing it, which I was able to do in about months ; and as soon as it was
ready, I to the Port of London Committee to deepen and finish the
East India moorings. They accopted my proposals, and [ became the com-
tractor, When I was ready to commence operations, the Port Committes
came down to see the working of the engine, and were exceedingly sanguino
about the success of this (at that time) novel and singular contrivance. Several
trials were made in their presence, and I had the mortification to see many
parts of the engine, which had cost me much exrenn and intense thought,
torn to atoms, and links of chain, one and a half inch square, broken and

off, just as easy as the stalke of 5o many tobacco pipes, by the expen-
sive power of the steam; finally, the machine was almost torn to pieces, and
rend: useless, which was a great disappointment to me as well as to the
Port Committee. Having, however, been bound under a penalty to executc
the work, it was of no use to reflect on the disasters of this day's trial, which,
after all, gave me an opportunity of seeing that the engine had sufficient power
to penetrate the strata ; but at the same time many improvements were wanting
to make the machine equal to its task, it was therefore luid up in Mr. Perry’s
Dock at Blackwall, and in the course of a few weeks I had many additional
friction blocks fixed to prevent breakage, and several other improvements
made, which, on the next trial, proved sncoessful, to the greatest degree of per-
fection, and enabled me effectually to accomplish and complete my contract, to
the entire satisfaction of my employers.

About this time Messrs. Milne, Huddart, and Remnie, civil emgincers,
were employed by the Navy Board to inquire into the cause and nature of the
accumulation and deposit of mud, vegetable, and marine substances, at his Ma.
jesty's moerings at Woolwich. They were engaged a long time in making
the observations, and obtaining the desired information; and subse-
quently mﬁe a long repoart thereon, which stated that the deposit of mud, &c.,
in the river at Woolwich, had so increased of late years, as to render the
Dockyard useless, and unfit for Government ; and where there was a depth of
15 or 20 feet of water, 12 or 14 years ago, there was now no more than six or

ight feet. This report ended by submitting to the Navy Board the pro-
priety of allowing them more time to make an actual survey and g8
of the river, which was ted,. Messrs. Giles, then emivent land surveyors,
wersactively employed for nearly twelve months on this tedions and expeusive
survey. 1 had by this time constructed, at an ‘expense of eight thousand
pounds, a large and powerful floating steam dredging engine exactly on the
same principle as the first, on the Plymouth bomb vessel, which was
purchased Government for this purpose. It was far superior in power to
the first, that being only & six horse power, and this one a thirty horse power.
I therefore made a proposal tp the Board to remove all the deposit at the
King's moorings, off Woalwich, and offered not only to reinstate them, but to
deepen the river several feet below the original chammel. At the request of
Charles Cunniogham, Esq., the Commissioner at Woolwich, I bro:ﬁht my
new dredging machine from Mr. Perry’s Dock, where she had been
erected, to make trial of the strata and deposit at Woolwich ; the trials
were continued nearly a fortnight, during which time it was clearly proved, to
the satisfaction of the officers of the Dockyard, thut the engine was not only
capable of removing gravel and sediment, but was actually competent to pene-
trate several feet into the ‘bed of the river, which in this situation is
an accumalation of mud, gravel, flint, and chalk. one day we actaall
excavated and lifled the incredible and astonishing quantity of two tbonuni
toos from an average depth of 30 fest of water, wbich can be proved by the
Government socounts kept by the mester attendant and other officers at Wool-
wich Dockyard. lhﬁngnh;wedmuhdno&orglptmnu, but
made further propossly to reinstate the depth of tho mosrioge, &c., whick



0 THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL.

—_

——

reemed (with the sanction of the officers) to meet with the entire approval of
the Board: but by this time the civil engineers beforementioned bad
brought in their voluminous and conclusive report, stating, that Woolwich
was unfit for the purpose of his Majesty’s Ordinary, and that the sediment off
Woolwich Dockyard had so accumulated of late years, that it would take a
pericd of five years to remove it, and that at an outlay of at least 152,0001. ;
and after all it would be g0 uncertain in its effects, that they declined entering
into any further particulars, but recommenrded its being nbandoned aitogether,
and that the Naval Dockysrd should be established at Northfleet.

It is well known to every member in both houses of Parliament, at
that period, with what violence the propriety of this immense work
was agitated, whieh wes cstimated at the vast sum of seven millions
sterling, or upwards. Pamphlets were written on the subject and circulated
in all directions; one, I believe, hy the late Lord Melville; another by
the late George Rose, Esq.; und several others. We had, however,
the satisfaction of being addressed officially, by the Navy Board, request.
ing us to send them our report to have it compared in all its bearings with the
detailed reports of the engineers beforementioned; with this we of course
complied, and offered, in open contradiction to our opponents, to reinstate the
barbour in eighteen months. This proposition and statement (so much at vari-
with those of the other engineers) sstouished the Navy Board, and they
finally declined to decide on the eligibility of one report or the utility of the
othber ; and with this impression, I believe, they laid the whole business before
the Admiralty Board. Yought to add, that the plan of the new Dockyard
and naval arsenal at Northfleet, was in such a state of forwardness, that
the land at Northfleet for the intended docks was actually purchased by
Government, and it was at one time fully expected that the works were to
commence. But, notwithstanding all these preparations, the Board of Admi-
ralty decided in favour of the mud engineers, with which name we were
honoured in some of the pamphlets of that date. The grand work at North-
fleet was consequently abandoned, and we, in the end, entered into a contract
with the Navy Board, whereby we undertook to restore the Woolwich moor-
ings to their fermer siate. How far this has been accomlplished may be
easily ascertained by application to Mr. Cunningham, who, I believe, at one
time, much to his credit, stood alone unsupported against the opinion of those
engineers who advocated the abandonment of the Dockyard at Woolwich.

JosN Hucges.

The preceding extract will show tbat the first steam dredging engine
with frames, lioks, and buckets, was used by my father in the year
1804, in a contract under the Corporation of the Trinity House, at the
moorings opposite the East India Dock gates.

Of the advantages that have been derived by the Government and
shipping interests of this kingdom, from the means afforded by the
steam dredging machine, of deepening and clearing the various har-
bours, I am quite unable to give anything like an adequatc idea.
With respect, however, to its application by the civil engineer to the
numerous operations connected with the improvement of navigation,
it is quite certain, according to the experience of upwards of thirty
years, since its first introduction, that a more effective and necessary
machine has never been placed under his command.

1 propose now to notice the further improvements that were made
in the steam dredging engine under my own inspection, whilst
managing the dredging operations on the Caledonian Canal, under my
late uncle, Mr. William Hughes. In order to convey a proper idea of
the great value of the system of steam dredging, as practised on this
important work, it will be necessary to give some description of the
nature of the country through whicﬂ the canal is carried, from which
it will be seen that difficulties almost insurmountable would have
occurred to impede the execution of the canal, had not the dredging
proved effectual to the full extent of the most sanguine anticipation.

The ljne of country which had been fixed on for the course of the
canal, comprised three deep and cxtensive lochs or lakes, extending
longitudinally with the canal for the length of thirty-seven miles and
a half, whilst a distauce of about twenty-three miles intervened
between the lakes. Thus it was necessary, in order to complete the
communication between the eastern and western shores of Scotland,
to excavate between one lake and the other, and afterwards to deepen
all the shallows that occurred in the direction through which the canal
was to be carried.

‘I'he method of dredging which bad been pursued by my father, as
before described, on the river Thames, and subsequently by Mr.
Rennie at the Hull docks, was found perfectly successful in every situa-
tion where the machine could float above the spot at which the
dredging wasrequired. The position of the buckets, however, required
considerable alteration before the engine could be rendered capable of
cutting ber way across a neck of land, or through the various shoals
which occurred on many parts of the lakes. It was accordingly
found necessary so to construct and fix the ladder or bucket frame,
that wheu lowered to the working position it projected several feet
beyond the hows or stem of the vessel—an experiment, of which the
ultimate success was at the time considered very doubtful, and con-
oerning which great anxiety was felt by all those interested in the
proceedings. It, therefore, afforded universal and infinite satisfaction

to find that the engine worked with the most perfect ease, cutting a
passage on the very first trial out of a piece of the canal (which had
previously been filled with water for the purpose of floating her)
through a neck of land into the castern end of Loch Doch Four.
This work hnving been accomplished, the engine was successfully em-
ployed in removing several extensive shoals which occurred in the lake.
At the eastern end of Loch Doch Four where the water from Loch
Ness fulls into it, close to the ruins of Old Ness Castle, occurred
perhaps the most difficult case of dredging that can well be imagined.
‘This was occasioned by the necessity of carrying the canal along the
bed of the river Ness, which discharges the water from Loch Ness
into the lower level of Loch Doch Four. The bed of the river was
composed of an exceedingly hard stratification known by the term
mountain-clay; and it would be difficult to conceive anything more
calculated to resist all efforts to remove it than this very compact and
almost impenetrable substance. It occurs in great masses almost with-
out any appearance of stratification, and entirely frece from vertical
cracks or fissures. Gunpowdcr applied in the ordinary mode of blasting
was found to produce little or no effect on this clay, as it blew out
of the orifice made to receive it without loosening any quantity of the
mass,

The river Ness flowing over this primitive and hitherto undisturbed
bed, falls into Loch Doch Four with rather a rapid current, and against
this the enginc had to fight her way, while the duty to be performed
was the excavation of the river-bed, to a depth varying from four to
twelve feet, and very often the sides had to be widened, and in places
where considerable bends occurred in the course of the river, a new
channel hiad to be formed with a breadth at bottom of fifty feet accord-
ing to the rcgular section of the canal. It was soon evident when the
engine was set to work against the current, and required to tear up the
hard bed of the river, that the exercisc of every possible contrivance
was necessary in order to the fulfilment of this difficult task.

It was at first found impossible to keep the vessel, containing the
engine, steadily moored against the current, in consequence of the slip-
ping and giving way of chains, cables, and anchors. The machinery,
which was of the very best description, and constructed by the Mesars.
Donkin, was quite unable to withstand the immense force applied to
it, in order to make the buckets cut into and bring up the excavated
clay. All the ground tackle, comprising a full complement of anchors,
cables, and hawsers, was first-rate, both in workmanship and materials ;
the links were of the best Swedish iron; all the bolt-holes were steel-
bushed; while the bolts themselves were of the best tempered steel, and
case-hardened.

The whole of the buckets were not only made of the best Swedish
plate-iron, but had strong pieces of tempered steel-plate riveted to their
edges. The friction-blocks thronghout the engine were manufactured
and fixed with most surpassing care, and could always be adjusted to
act with the greatest nicety. Notwithstanding, however, all the per-
fection of this engine, and the constant care with which every operation
was performed, the most vexatious and apparently insurmountable in-
efficiency, was the result of her first labours in the situation above de-
scribed. It was no uncommon occurrence to witness, in rapid succes-
sion, the tearing away of the buckets, the stripping of the cogs from off
the wheels, the snapping of the chains, breaking of bolts, and giving way
of the anchors and cables, while on more than one occasion the whole
string of chain, buckets, and bolts, was carried overboard.

No sooner were the necessary repairs executed npon the shattered
machinery than it was again torn to pieces, and after all no impression
was made, no effect produced, on the solid and obstinately resisting
mass, against which the engine was contending. Without dwelling upon
the various unsuccessful contrivances which were introduced, it will be
sufficient to meation at once, that none of these proved effectual until
the expedient was tried of removing every alternate bucket from off
the chain, and fixing, instead of it, two cutters formed of plates of
iron and hardened with steel, which projected at right angles to the
line of the chain, and, as this revolved, cut vertically into the ground
below. Each pair of cutters, therefure, cffected two simultaneous
incisions longitudinally in the direction of the vessel, and the lip of
the succeeding bucket descending immediately afterwards, scoops up
the mass separated by the cutters, and carries it to the top of the
frame. After this alteration the work of the engine was performed
with much greater efficiency than before ; but, in consequeuce of the
hard and incompressible nature of the clay above described, the counter
resistance offered to the buckets and cutters would have been sufficient
to tear them off and otherwise derange the machinery, had this not
been prevented by the action of the friction-blocks. By means of
these, whenever a visible tighteuing and straiving of the chain
throughout its whole length, denoted that some extraordinary resist-
ance was opposed to the motion of the buckets, the engine continued
to work and the wheels to revolve, while the chain and buekets re-
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mained stationary. The dredging-vessel was then allowed to drop
back with the stream, in order to loosen the bucket, which, being thus
extricated from the incision made in the ground, passes back without
resistance.

The vessel is then hove up to her original position, and the next
descending cutters render the previous incision more perfect, and the
bucket immediately following these cutters commonly succeeded in
tearing up the obstinate mass. Sometimes, however, it happened
that the vessel had to be dropped from her work, and hove to it again
several times before this effect could be produced.

These operations, tedious and difficult as they were, succeeded in
forming the complete communication between the two lakes in the
course of about four months. The distance thus dredged was about
800 yards, and the total quantity removed about 20,000 yards, It
maust, however, be noticed, that the returns of the work done did not
exhibit so large an amount as the above, and this is accounted for by
the fact, that a great deal of the material loosened and dislodged by
the cutters and buckets was carried down by the stream into deep
water, instead of beiug raised in the buckets to the top of the frame.
The excavated earth being in this way as effectually disposed of as if
it bad all been hauled up by the buckets, it may not appear surprising
to learn that the current of the river, although seeming, at first sight,
sn obviously an obstacle te the process of effective dredging, proved
in the way described a great aunxiliary to the power of the engine.

Another instance of the immense advantage which may be derived
In some situations from the employment of the dredging engine
occurred at the west end of Loch Ness. In this part of its course
for a short distance out of the lake the canal runs side by side with
the river, which descends from Loch Oich, the summit lake, to Loch
Ness. The canal attains the level of Loch Oich by means of six
locks, five of which are situate above Fort Augustus, about half a
mile from Loch Ness, and the sixth at Kytra, about balf way between
the two lakes. The locks were founded and carried up beyond the
reach of water before the canal was excavated On either side of them ;

.and here it will be useful to observe the difficulties which would
have presented themselves had not the power of dredging been
applicable to this work.

the first place, any attempt to excavate in the ordinary way
between Loch Ness and the ascending locks would have heen
immediately followed by a deluge of water from the river, and
it was certain, on account of the open and inadhesive nature of the
strata between tho river and the canal, that the water penetrating into
the excavation made for the latter would have stood at least as high as
the level of Loch Ness, which is the lowest drainage it could possibly
obtain. Thus the operatioss of excavating must have been carried on
under a depth of twenty feet of water—a case in which manual labour
could not possibly be employed.

On the other hand the expedient of carrying the canal on a higher
level, by building two of the locks immediately at the end of Loch
Ness, and in this way obtaining drainage into the lake, would have
been attended with almost equal objections, for the immense coffer-
dams which would have been required in getting down the foundations
in such a situation would have seriously increased both the time and
the cost of execution. As it was, however, by means of the dredging
englne the canal was easily excavated to its full depth and breadth,
from the end of Loch Ness to the tail of the first ascending lock.

The application of the dredging engine in the case just described
Jeads us to consider one of far greater importance, where a most diffi-
cult and extensive work would have been entirely avoided, had the

wer of the dredging machine been as well known at that time as it

as since become. Every history of the Caledonian canal dwells with
reat minuteness upon the difficulties experienced in byilding the sea
ock at the eastern end of the canal where it terminates in the Beauly
Frith, a part of the Eastern Sea. At this place an embankment was
actually carried out into deep water, and after sufficient time had been
allowed for its consolidation, the excavation for the lock was formed in
the middle of it. This expedient, ingenious at it certainly was, would
have been quite unnecessary if the lock had Leen built on the solid
ground inland, and a passage had been dredged out into deep water.
Although it is probable, considering the state of engineering knowledge
at that time, that the plan adopted was the best that could then be
devised, it is certain that a much better work could have been con-
structed in the eolid ground before entering the Beauly Frith, and in
corroboration of this it may be mentioned, that the sea lock at this day
bas a considerable dip or inclination towards the sea, an effect no doubt
occasioned by the after settlement of the artificial mound in which it
was placed.
ith respect to the dredging ou the Caledonlan canal very little
more remainsg to be said. In various places on the west side of Loch
Oich its powers were brought into requisition, but to describe the cir-

cumstances of its application at length would be merely to repeat what
has already been told, with reference to Loch Doch Four, and Loch
Ness.
Without any disposition to disguise the fact that difficulties serious
and annoying occasionally presented themselves, I am quite safe in
assertig that in every case a persevering and determined application of
the dredging engine, in the capability of which every one engaged
placed the mostimplicit reliance, succeeded without exception in a com-
plete fulfilment of the duties expected and required. ~As it may be
interesting to know the quantities of work performed by the engineson
this canal, the following numerical statement may safely be depended
on. The total quantity of dredgingon the Caledonian canal exceeded
onemillion of cubic yards, and the engines employed were only two in
pumber, a six and a ten-horse power. The former of these was em-
loyed in the dredging out of Loch Ness up to the first ascendin
oc]{, in which district the quantity dredged amounted to 170,00
cubic yards andoccupied eight months. Thisengine was also employed
in dredging through thc shoals of Loch Doch Four, and between this
lake and Lochh Ness. The ten-horse-power engine was built at Loch
Oich, in the year 1816, and was employed in dredging into the lake,
through the shallows, and between the summit level and Loch Lochy
descending westward, The greatest quantity raised in one day by the
ten-horse-power engineon the Caledonian canal was 1500 tons.

In reviewing the extraordinary performance of the dredging engine
in every situation where it has hitherto been emploved, it appears to
afford to the engineer means of the most powerful and extensive
capability in the construction of a class of works which must ever hold
a place of great importance in the rank of engineering operations. [
allude to docks and harbours, in the construction of which, during late
years, the greatest acquirements, both practical and scientific, have been
called into action. The well-attested performances of the dredging
engine clearly establish the fact that this machine, being set to float in
a basin or a channel of water, is capable not only of tearing up and
deepening the bed, however hard or solid, but also of cutting away the
adjacent land, and extending either the length or breadth of the body
of water in any required direction. In the same way the engine would
be quite competent, when placed out at sea, to work inland, either to
clear out the embouchure of old rivers, docks, or harbours, or, as a still
bolder nndertaking, to excavate new channels where the old ones from
any cause have been impeded and rendered useless. The design of
constructing docks, harbours, and basins of any kind in sheltered situa-
tions, at any convenient distance from the sea, may be safely carried
into effect, relying on the power of the dredging engine to perfect the
communication with the sea, at an expense not exceeding that of
ordinary excavation.

To_enter into details respecting the cost of dredging in various
situations would be out of place in a paper of this kind, which pro-
fesses to be a mere outline of its advantages. But I shall at any
time feel great pleasure in affording to any individual, or public body,
who may think proper to communicate with me on the subject, the
benefit of my experience and practical acquaintance from earliest youth,
with every particular relating to the practice of dredging by steam

ower.
P 4, Acre-lane, West Brixton, THOMAS HUGHES.
Docember 15, 1838.

ON CONSTRUCTION, ANb THE USE OF IRON.

Read before the Architectural Society, on Tuesday, Dec. 4, 1838, by
R. E, PriLips, Esq., Member.

The great end of all the arts is that of making an impression”on
the imagination and feeling. That imitation of nature frequently does
this I believe will be readily admitted ; but that on some occaslons it
fails, I conceive will also be conceded; the true tests of the arts,
therefore, does not rest solely upon the production of a true copy of
nature, but whether it answers the end of art, which is to produce a
pleasing effect on the mind. Architecture does not rank itself under
the banners of an imitative art; but, like music and poetry, appeals
directly to the imagination. There is in architecture an inferior
branch of art, in which the imagination has no concern; it does not
lay claim to its appellation as a politc and liberal art from its useful-
ness, or as an accessory to our wants and necessities ; but from higher
and loftier principles, we are convinced that a man of genius would
render it capable of inspiring sentiment, and of filling the mind
with great and sublime igeas. The influence of the fine arts upon
the intellectual and moral character of a people, their utility and
their value, as conferring upon a state in which they are justly
appreciated as the highest proof of civilization, are considerations
wglich cannot be too much entertained. Persons are too apt to
regard the art of design as a mere elegance, as the sign of wealth

-
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rather than the production of wisdom, and as more the effect of plea-
sure than utility. It may be well for the members of our profession
to consider what means and materials are in their hands, that may
prove conducive to these ends, and whether this art has not in its
power to address itself to the imagination by more ways than those
usually adopted by architects. That the mere theoretical architect
combines those qualifications, has not, I think, been proved in the
buildings of the ancients, for I imagine that many of the deformities
observable in the buildings of Greece and. Rome have arisen from
their ignorance of construction, and the modes adopted to ::lpp]y
that deficiency, some of which have been contrary to every rule of
beauty and convenience. The strength and duration of their
erections may, I think, be attributed to the goodness of the materials,
and the quantity used, rather than any practical display of mecha-
nical skill : and, at the same time, I cannot help regretting that at
the present day, when the flourishing appearance of the arts would
lead us to look for a display both of the one and the other, a sad
deficiency exhibits itself, and especially when we are continually
hearing the former decried, the latter so much commended.

To the Gothic architects we are considerably indebted for the
unity of both, for in their works they exhibit a lightness, an art
and boldness of execution, clearly proving that neither the singly
practical or theoretical architect will ever exhibit to the mind a

leasing object for its contemplation, unless the union of the two

comes apparent to the imagination by the working of its effects.

England, perhaps, exhibits more than any other nation magnificent
examples of these qualifications, equally admirable for the art with
which they are executed, and the taste and ingenuity with which
they are composed. I cannot here refrain from expressing a fecling
of regret, that these structures, sacred to the soil, arc not more con~
sidered, better understood, and held in higher estimation, and more
encouragement given to our antiquarians in that peculiar branch, to
undertafe a correct publication of our ecclesiastical and domestic
architecture, before ruin spreads its extending mantle, and preserve
to after ages the remembrance of an extraordinary stf\\’le, now fast
sinking into oblivion, at the same time publishing to the world the
riches of a great nation in the splendour of her ancient structures,
and rendering a real service to the art of design.

That some of our modern architects have developed great skill and
considerable knowledge in their erections, I candidly and joyfully
confess; for instance, St. Paul's, and many other works of Sir
Christopher Wren, present us with a display of numerous examples
of admirable works, executed with so much art, that they are and
ever will be studied and admired by all intelligent and researching
observers.

“ Those massy columns in a circle rise,
O'er which a pompous domo invades the skies;
Scarce to the top 1 stretched my aching sight,
- So large it spread, and swelled to such  height.”

To him and many others we owe great improvements in practice,
especially in carpentry, which has been carricd to a much higher
state of perfection than by any other nation; and we are considerably
indebted to many of our countrymen for several valuable books,
which have been published, explaining the various modes of con-
ductinﬁthe_sevemeorks, and enuinerating the apparatus used, together
with the pro%erties and nature of 1naterials adopted; and let me here
bear an humble tribute to the periodicals which now monthly add to
our store; to thesc, then, the various structures to be found in the
United Kingdom, and elsewhere, must the architect devote much of
his attention, in order to acquire and collect the rudiments of con-
struction, and other branches of his profession, which practice,
experience, and attentive observation alone will render him con-
summately skilled in.

Perhaps there is no material so much in requisition in buildings as
iron; but yct so little attention is devoted to the parts thereof, that
although capable of being converted to the most ornamental pur-
poses, at the samc time uniting stability with utility, it ‘is made an
eyesore, or, in many instances, a severe reproach on the skill and
ingenuity of the architect. The use and advantage of a thorough
knowledge of the material will be best appreciated by those who
seriously consider the dread effects of a failure in its applieation, as
it would happen most likely when the consequences would be most
serious ; and, perhaps, there is no material which requires more the aid
and sssistance of science in its use, therefore the greater necessity for
a constant study of its properties and capabilities. That very great
improvements have been made in its application is every day more
apparent, and which may be chiefly attributed to its great acquisition
in cturing districts, and thereby produces additional reasons
for a more minute cultivation of a thorough knowledge of its utility:
and value. Another reason for its

ndnmtejon is on the score of
economy, for aithgugh the. opulence of nation migh{ warrent a

supposition of prodigality in its public buildings, yet where thousands
anlr)lpotens of It)housgxldzy are sguandered ingfh: most trifling, con-
temptible, and ridiculous modes, yet, in respect to the arts, especially
architecture, the public liberality has yet been seen only to extend
to almost 8 mere nothing, a foundation certainly much too weak to
sustain an edifice either creditable to the national taste or native
genius.

The existence of pure iron was formerly questioned; of the fact
that such pieces have been found, I believe there remains Iittle
doubt, indeed none at all, if we rely on highly respectable authorities.
A large piece of native iron was found in South America in 1783, by
a Spaniard, which was found to be pure and soft iron, easily cut, and
capable of being wrought without difficulty when heated, some
portions of which are deposited in the British Museum, as specimen
of the block, It has been likewise a matter of doubt whether the
ancient Greeks, towards whom we generally look for authorities as 1o
the early progress in the arts, were acquainted with the use of irou.

In the description of the games instituted by Achilles on the death
of Patroclus, translated by Cowper, we find the following :—

“ The hero next an iron clod produced
Rough from the forge, and wont to task tlre might
Of King Ation; but when him he slew
Yelides glorious chief, with other spoils,
From Thebes conveyedit in his fleet to Troy."—Ir1ap.

If iron had been common among the Grecks, we may assume that
a lump of the metal of the size described by the poct or his transla-
tor would have been no unworthy prize of heroic contention; but as
it is by no means clear that the knowledge of iron for military pur-
ggses really existed, much less that the art of subjugating so stub-

rn a material, was at that time known.

At what period the smelting of iron ore, so abundant in this
country, was first undertaken, does not, I believe, appear. It will
be readily admitted by those conversant in early lhistory, as well
as by those who respget traditional probability, that the earliest
uses to which it was devoted were probably weapons of warfare.
Although a considerable degree of perfection appears to have been
attained at a very early igcriod in the working of iron, the art of
casting articles in sand from the metal in its crude state seems to
have been either unknown or not practised till a comparatively late
period. That it is fitted for cvery purpose inbuilding 15 not asserted,
especially considering the climate of England; but its usefulness
for the support of great weights exposed in situations subject to
rapid decay, and for the prevention of fire, must be self-evident, as,
in the latter case, we have seen several instances lately, which fully
bear testimony to the correctness of this observation, where there is
CVCry reason to sugpose, that, had not the brestummer st:ipgortinithe
front wall of the hiouse been of iron, the same would have been
recipitated into the strect, and thereby, perhaps, a sacrifice of many
ves. There have becen instances of Etilurcs in the use of this
material, which, perhaps, has much prejudiced the public niind
against its adoption more generally in buildings; but yet these may
have been cases where it has arisen from a want of a proper know-
ledge of its properties, and not from any defect in the material itself.

Persons are too apt to imagine that a large piece of iron must
posscss infinite strength, and the dimensions of the most important
parts of structures are frequently fixed upon by guess, and from such
causes cnsues unpleasant consequences. The chief and principal
object is to regard the fitness, strength, and durability, at the same
time endeavouring to produce, with those qualifications, 8 pleasing
effect, correctners of design, and lightness of parts, yet at no sacn-
fice to the stability of the erection.. When it 1is considered that the
parts of a building should assume any particular form or position, as
well as stress, it will become obvious thut something more than
mere resistance to fracture should be calculated. In the evidence
%iveu before the jury on the failure of the Royal Brunswick Theatre,
the architects examined on that occasion differed materially as to the
application of iron for the purposes of roofs; yet there are many
recent instances, where iron roofs have becn adopted with complete
success. I might mention the roof over the fruit market at Covent-
garden, where it is composed of iron and wood, that has a very light
and agreeable effect; the fish-inarket at the Hungerford-market
is wholly of iron, with sheet-iron (? zinc) covering. In chapels
lately erected, the cluster-columns have been made of iron, six
inches diameter, cast hollow, with a stonc corc for their reception,
und the height of which, 1 belicve, are 25 feet ; but vet, for the want
of a little attention to these matters, every body must regret the bad
effect which is produced by the introduction of iron girders, in
chapels and elsewherc, without combining a spirit of design with that
of utility, and perhaps economy ; little or no attention is paid to the
adoption of iron columns in sl:l)f) windows where they become neces-
sary for the stability of the building, which, if properly considercd,
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a blot in the design, might be made condu.ciye
effect, and that without detriment to its stability

instead of formin
10 its general g
or usefulness.

As regards the qualities of iron, we find the following recom-
mendations :—White cast iron is less subject to be destroyed by rust-
ing than the i:-ny kind; and itis alsoless soluble in acids; therefore
it may be uselully employcd where hardness is necessary, and where
its bnttleness is not a defect; but it should not be chosen for pur-
poses where strength is necessary. When cast smooth, it makes
excellent bearings for gudgeons or pivots to run upon, and is very
durable, having little friction; white cast iron, in a recent fracture,
has a white and radiated appearance, indicating a crystalline struc-
ture, it is very brittle and hard; gray cast iron has a granulated frac-
ture of a gray colour, with some metallic lustre; it is much softerand
tougher than the white cast iron, but between these kinds there are
varneties of cast iron having various shades of these qualities, those
should be esteemed the best which approach nearest to the gray
cast iron. Gray cast iron is used for artillery, and is sometimes
termed gun-metal.

The utmost care should be employed to render the iron in each
casting of an uniform quality, because, in iron of different qualities
the contraction is different, which causes an unequal tension among
the parts of the metal, impairs its strength, ang renders it liable to
sndden and unexpected fn.imes. When the texture is not uniform,
the surface of the casting is usually uneven where it ought to have
been even. This unevenness, or the irregular swells and hollows on
the surface of a casting, is caused by the unequal contraction of the
iron of different qualities.

Too much attention cannot be paid by the architect to the fact of
ascertaining the capabilities of every portion used, by the necessary
proofs, the importance of which has been frequently proved, the
castings having been, to the eye, good and sound, but, under the
necessary proofs, were failures, but which reflects no discredit either
on the architect or founder, but only shows the high necessity for
the before-mentioned caution.

I have been led to make these few remarks from a wish that some
more able hand, and well-stored mind would, some evening, instruct
us iwith a better and more clucidated detail of so interesting a
topic.

he architeet who has his mind thus filled with ideas, and made
expert by practice, will work with ease and readiness, whilst he who
would have you believe he is waiting for inspirations of genius, is,
in reality, at a loss howto begin: whereas the well-grounded architect
in theory and practice has only maturely to weigh his subject, and »ll
the mechanical parts of his art follow; without conceiving the
smallest jealousy against others, he is content that all shall be as
cat as Ill.imsel , who have undergone the same fatigue, confirming
the importance of the fine arts, and drawing forth a strong response
from the generous hearts of all classes, ere a nation may wear that
high inteqlectunl honour which the production of masterpieces in
painting, sculpture, and architecture has ever conferred.

May we not trust and be persuaded that we shall have the gratifi-
cation, at no distant period, of adding a new page of lustre to the
English history, there being nothing of glory left to achieve, we
may still snatch the only remaining laurel in the midst of the enjoy-
ment of peace and plenty ; we may, after a long and severe struggle,
enjoy those enchanting, fragrant, and ever-blooming laurels of
peinting, sculpture, and architecture, entwine them round our
country’s brow, stamp the age in which we live, and, by the patron-
age and encouragement given to the mass of talent in all the
branches of the arts now in this country, if to the glorious names of
Augustus, Pericles, and Leo, we may add that of Victoria, as the
most enlightened and liberal patroness of the arts since the bygone
days of Ttalian sglendour, and make those days in which she ruled
the golden age of England’s pride.

RAILWAY CURVES.

Sia,—1I have recently been engaged in staking out the line of one of
the principal railways now in progress of formation, and in the course
of my operations met with some difficulty, in consequence of bein
compelled to cross several roads and rivers, and certain lands, at fix,

ints. To accomplish this, I was obliged to make use of curves of

ifferent radii for shorter distances than usually adopted.

Now, although it is, doubtless, an object in laying the rails, to make
the resistance equal by continuing a ﬁ)od working curve, or gradient,
as far as ible, yet I think it would be an improvement upou the
system of running directly from a straight line to a curve of 13, £, or
9} roiles radius, it a curve of 3, 4, or 5 tniles radius fr a short distance

(say 5 or 10 chains, or any distance which the locality would make
convenient) were made use of to connect.them. s
I would add, that pro{\ectﬂa (where the resistance is equal) assume
the ‘pambolic curve, to which the plan I propose is an approximation.
It any of your more experienced readers would correct any error |
may have fallen into, they would much oblige

Your obedient servant,

Dec. 14, 1838. “ A SUB.”

THE SOANEAN MUSEUM.

Under the head of “ Weekly Gossip,” in its oumber for December
1st, the Athen®um has made the following remarks respecting this so-
called public establishment :—* Whilst upon the subject of Museums,
let us ask, arc the Soanean trustees still nodding * in the pleasant
land of Drowsihood,’ as well as their great prototypes abovemen-
tioned ? (viz. those of the British Museum). How long is the Public
Inheritance in Lincoln’s-inn-fields to remain a close borough for Mr.
So-and-so, the curator, and Mrs, So-and-so, the housekeeper? A rich
Architectural Library was left, we submit, to be devoured by some-
thing else than the g -rot. When shall we have the use and enjoy-
ment of our heritage? Or has the entrance been removed to terra
incognita? Two years almost has_ the -testator been dead, yct the
British people must still be satisfied with permission to visit their own
property some few months (rather some few days) during the fashion~
able season! Let us hope that by next spring such arrangements will
have b:e'en made, as may render a recurrence to this subject unne-

It affords ns great pleasure to find the matter so strongly taken up
in such a quarter ; for were we solitary in our condemnation of the
system of nominal access to, but virtual exclusion from, the Soanean

useum, we might be thought to plead rather for our own conve-
nience, than for the right of the public generally. 8o long as it con-
tinues upon its present footing, the whole is a monstrous piece of
humbug—an absolute dog-in-the-manger affair, and as such cannot be
too stro:gly reprobated. As far, too, as the liberal donor's memory is
concerned, it would be infinitely more charitable towards him, to pay
no regard to his childish freaks and whims, but throw the Museum open
to the public, “ every day and all day long,” than, by adhering to tLem,
to remind the public perpetually of Lis stingy disposition, which in-
duced him to tie up the property in such manner that no one—neither
the public nor his own family, can enjoy it; the only parties who can
realry be said to be in actual possession, being Mr. Curator and Mrs.
Housekeeper—the servants of the public—who, no doubt, have full
leisure to petform * high life below stairs,” or, for the matter of that, up-
stairs, too. If there be a rich Architectural Library, which, after
what we have heard, we very much doubt, let all those who can benefit
by it have free access to it. The only respect in which the Soanean
Musenm can now be considered a bono publico, is, that it seems
likely to be a bone of public contention. Let us, therefore, fight for it
manfully—no, not manfully, but doggedly, uatil one party or the other
get theday. Atall events, it is a case wherein the next best thing to
a decisive victory would be an equally decisive defeat.

SCHOOLS OF ENGINEERING, MINING, AND SURVEYING.

Ag very great ignorance seems to exist among the would-be poli-
tical economists as to the state and progress of the schools for
enginecring, mining, and surveying, we are induced to publish the
following remarks :—The Government have the departments at
Sandhurst, Woolwich, and Chatham; the East India Company have
also a college; the Royal Dublin Society have long given regular
courses of lectures and instruction, under the superintendence of
Mr. Griffiths; and surveying has been so effectively t at the
Agricultural School of Templemoyle, that the Ordnance Surveying
Department there has received considerable assistance from it. Sur-
veying is one of the regular branches of instruction at Elizabeth
College, Guernsey ; and we believe also at King William College, in
the Isle of Man. . o

But if any deficiency of these institutions exists, it will be fully
su %l(wd by the faculties established at Durham, and in University
and King’s Colleges, London. In the college in progress at Bath,
professional instruction is part of the course proposed, and we have
no doubt that it will soon be adoﬁ’e;l in Ireland or Scotland.
The southern mines will also have a school founded by means of the
Dunstaaville subseription.

We wonder that the admirers of the Polytechnioc School had not
pointed owt the deficiency of agricultural schools in England, while

.
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there are shoals in foreign countries, and there are establishments even
in Ireland and Scotlandg“ This would be abouton a par with their other
reasoning, for although the Irish and Scotch may want agricultural
schools, the English go not. ‘It is not the healthy who want a phy-
sician, but the sick.”

IRISH RAILWAY COMMISSION.

“ Having thus endeavoured to explain, that the coustruction of the best lines of
Railway between London and Dublin, and between Dublin and Cork, the latter
being established as the fixed port of' em])uklﬁun, 5 more certaiu, expeditious, and
convenient, if not » cheaper, communication would be effected withh America, than
from any port of Great Britain directly, unless with partial sdvantages from Bristol
only; and that even from Briatol, circumstances are likely to induce many vessels to
touch at Cork. We may, theu, safely urge the construction of these Railways as a
¢consideration of national importance, quite independent of the amount of direct
profit from increased business which the intercourse thus created is likely to pro.
duce,—Page 66, Iristh Commissioners’ Railwray Report:

I shall now endeavour to cxamine and investigate the general
utility of this plan recommended by the Irish Rai]mz: Commissioners,
as its main object is put forward on merely assumed data, evidently for
the purpose to induce the Government of the country, either to em-
bark in the project, or to advance public money to carry it into execu-
tion ; and as it is ‘an undertaking not only gigantic, but of a very
formidable kind, it ought to be subjected to the test of the stern
scrutiny of reason and discussion; because it appears to involve the
making of 140 miles of railway through Wales, and also 816 miles
through the south of Ireland, and a consequent expenditure of more
than ten millions sterling. I shall, therefore, be brief, and approach
the subject at once by calling public attention to the time of travelling
from London to Cork by railway, as compared to the sea voyage by
steam to the same port. The merits of the direct voyage from London
to New York—the superior advantages of the route from London
to New York, by the Western railway to Bristol, and then
direct by steam across the Alantic — the central position of
Liverpoo), in the® British empire—its great American trade,
and the many advantages it possesses as a point of general departure
for America, and its becoming the great emporium of stean intercourse
with the states of the new continent. 'To the nautical and geographical
statements to illustrate and show that the recomméndations of the Irish
Railway Commissioners, as to Cork being established as the fixed port
for embarkation, would be productive of no benefit, either as to general
convenience, economy of time, or expense to passengers departing from
the port of London, Bristol, or Liverpool, bound to America; and
that even the making of 456 miles of railway through Wales and Ire-
Iand, would neither lessen the time nor the expense of steam navigation
intercourse between the principal ports of Great Britain and those of
North America; but on the contrary, if viewed on the basis of national
utility, would be attended with immense trouble, inconvenience, and
expense, not only in general to the travellers of England and Scotland,
but also as to the transmission of packages by that route from Great
Britain to America.

It is stated in the Irish Commissioners’ Railway Report, that if the
line of railway they recommend be made from Dublin to Cork, “and
the most rapid possible communication opened between London and
Dublin, persons or packages might then reach Cork from London in
about twenty-nine hours, allowing twenty miles per hour for railway
travelling.” The Railway Commissioners have not given any detail of
the calculations regarding how the journey from London to Cork by
railway could be performed in twenty-nine howrs, it may therefore be
worth while to examine that statement put forth by them.

Hours.

Railway conveyance from London to the Irish Channel . 11

Steaming across to Dublin . . . .12

Travelling from Kingstown to the Cove of Cork . . . 9
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The Railway Commissioners mention that a saving of two or three
days would be made in going by railway from London to Cork, as com-
pared with performing the same voyage going by sea. This, upon in-
vestigation, does not appear to be tKe case, ér t{w distance from Lon-
don to Cork straight through the English Channel is about 595 English
miles, which a powerful steamer could perform in about fifty hours in
favourable weather, and which would only be asaving by therailway of
about eighteen hours instead of two or three days; so that this state-
ment of the Commissioners does not even appear to stand investigation
when compared to the circuitous route of touching at Cork.

Looking into this question, and viewing it in another way; sup.
posing passengers and gackaga leaving London in a steam vessel
bound direct for New York in America, they would reach it even
sooner than if they were to travel by railway to Cork, and then em-
bark for America ; because Cork lies 230 miles north-west of the

middle entrance of the English Channel : and again, a sijip steaming
from London bound for New York, and calling at Cork, incurs an
immense loss in running from the Land’s-end to that port, ber course
then requiring to be changed from W.by 8. to N. W. 4] west fors
distance of agout one hundred and eighty miles, and 1n place of
making southing, which she ought to do ify sailing in a direct course,
she would be making nortbing to the amount of not less than 190
miles, taking it from the centre of the mouth of the English Changel
te the harbour of Cork., The direct voyage from London to New
York would, therefore, possess many advantages in lessening the time
compared to the same voyage being performed by going round the
Land’s-end and calling at Cork ; or even goins y railway through
Dublin to that port, and then embarking for New York. Let it be
further observed, that besides the great erpense of this railway land
journey from London to Cork, that the embarkation to cross the Irish
Channel, the disembarkation at Kingstown, arrival at Cork, and again,
the re-embarkation at the Cove, would entail much more trouble, loss
of time, expense, and inconvenience to passengers and packages taking
this route, than the Irish Railway Commissioners appear to be aware
of. But let any one acquainted with travelling just examire for ¢
moment this plan recommended by the Commissioners, and it will
appear, that there is neither reason for it, nor any kind of advantage to
be derived from its adoption, and much less to the interests of the
state ; that there should be 456 miles of railway made, costing more
than ten millions sterling, at the public, expense, upon such a senseless
project, and which could never be of any national benefit whatever in
accelerating the communication between London and New York, or
the other ports in North America,

Can this favourite ije‘:t of the Irish Railway Commissioners, so
strongly advocated and put forward by them, of London passengers
and parcels going through Dublin to Cork, and embarking for Ame-
rica, stand one moment in competition with the route from London by
the Great Western Railway to Bristol, and then direct by steam to
New York. A glance at the map of Great Britain and the chartof
the Atlantic, will show the very great superiority of this line of com-
munication between London and New York, as compared to any od}er
that has yet been laid. before the public, and which is now working
practically to a great extent, with tEe most triumphant snccess. The
Great Western Railway from London to Bristol, is wide and level,
which will ensure to it a very considerable velocity per hour. The
time of travelling on it from London to Bristol may be taken at about
four or five hours, and then 28 hours steaming W. by S. towards New
York, would place the passengers on board of the steamer at the end of
92 hours after departing from London, not less than 150 miles 8. by
W. of Cork. 1 ast, what is the Royal Commissioners’ London, Dub-
lin, and Cork project, requiring 456 miles of railway to be made, an
costing more than ten millions sterling, compared to this plan, which is
now, to a great extent, in full operation,

The Railway Commissioners’ reasonings as to the advuntagel"’f
Cork, compared to Liverpool, are equally fallacious as those which
they have expressed regarding London and Bristol. As Liverpool i
the largest commercial port on the west of Great Britain, and possesses
a very large American trade, I shall offer a few observations in com-
paring it with Cork, as a fixed point of departure for America, and
which the Commissioners very erroneously think will become the grest
port of commurication with the states in the new continent.

Houn.
Passengers crossing from Liverpool to Dublin, say . . 11
From Kingstown to the Gove of Cork . . .9
Amount of time from Liverpool to Cork . . . 20

A powerful steamer departing from Liverpool and bound for New York
would, in 26 or 27 bours, with moderate weather, reach the same long!-
tude as Cork, but with a favourable wind 50 miles more southerly ; $0
all that would be gained in point of time would be about six or seven
hours, and as to the expenditure of fuel it would only be about 25 or
26 tons. But on the other hand, looking to the many eminent
advantages which Liverpool possesses, and above all to her central
position in the British Isles; united already to London and Hull by
a railway, and also will be with Glasgow shortly—possessing a steam
pavigation intercourse with Dublin, Belfast, Glasgow, and all the
Yrincipa! ports on the west of Great Britain, and those on the shores of

reland, her immediate connection with all those great mnnnfactunng
districts within the interior of England, the work-shop of the world, an
Justly excitin§ the admiration of people from every region of the globe.
Looking at her wealth, the extent of her cominercial activity, her
rapidly growing trade, points ont Liverpool, without requiring 456
miles of railway, and a ten million expenditure, to be justined to
become the emporium of Britain, for steam navigation intercourse with
all the rising states of America. The writer of this is as thoroughly
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convinced that such will be the case as any mathematician can be of
l.n;'r:f the ¥xioms of geomeu(?'.

e recommendations and assumptions of the Irish Railway Com-
missioners as to this important question tend eminently to mislead, not
only the government of the country, but also the various companies,
and the public. But if they had taken the trouble of examining with
the least attention the chart of the Atlantic, exhibiting the eastern and
western shores of America and Europe, and the map of the British
Isles, they never could have fallen into such a gross misconception
regarding the best ost direct roytes of communicating by steam
%nwkeen London an ew York, and also between Bristol and New

ork.

Are the Railway Commissioners not aware, that by the chart the
course from the middle of the western eutrance of the English Channel
to New York is about W. by S.? and from Cape Clear, in [reland, it
is about W.S.W. 6§ west ? and further, that the middle of the Atlantic
entrance of the British Cliannel, is north of the parallel of New York
about 585 miles, Bristo] 743 miles, and Cork 775 miles? and that any
northing made in sailing from London or Bristol to New York, by calling
at Cork, is adead loss equivalent to double that amount, because a ship
has as much sounthing again to make by such a deflection from the true
and direct course? As to a London, a Bristol, or a Liverpool steamer
getting businessat Cork to compensate them for such a deviation and
delay, is altogether out of the question, particularly looking at the state
of the present existing trade in Ireland. The additional supply of fuel
which the Commissioners think the Atlantic steamers outward-bound
from London would require, and which they recommend should be
procured at Cork, it may be observed, in reply, that the steam ships
even from London can carry quite enough ofpf{xe] to carry them from
that port to New York, without incurring a loss in northing of nearly
200 miles, by calling at Cork; and that Falmouth, in this respect,
would afford thé sapply much better, if required, and without loss of
time or lengthening of the voyage. Looking at the geographical posi-
tion of both Liverpool and Bristol, steamers from those ports would
stand less need than those of London in calling at Cork for fuel.

It is presumed these observations show there can be no beneficial
results from the making of 456 miles of railway through Wales and
freland, costing more than ten millions sterling, in lessening either the
time or expense in going from London or Bristol to New York, by
making Cork the port of departure ; unless it be to involve the unfor-
tanate existing executive of Britain in an expense of more than
ten millions sterling, and to support one of the most extraordinary
projects or jobs that ever was ¥roposed, or even ventured to be recom-
mended to the government of any free country. Yet it has been 8o
far countenanced by those in power, that augmented salaries and
honours have been bestowed, marking their approbation of the
measure.

In justice I deem it right to give the following quotation :—‘¢ The
Yiscount Melbourne and the Chancellor of the Exchequer state to
the Board, that whilst they consider the importance of a safe and
expeditions line of communication between London and Dubliu to be
sueh as to justify the interference of the public, they are by no means
prepared to recommend any survey of a line of railroad. Several
private bills have passed, and works are either in contemplation, or are
actually undertaken, upon the successful completion of which a direct
line of railroad from Dublin to London must depend. They therefore
consider that any interposition on the part of the state, even if it were
limited to the single object of a survey, would have a tendency of
interfering with private enterprise, and discouraging the application
of eapital, when it may be required for the general improvement of the
country.”— Report on Liverpool, Holyhead, and Port Dynilaen
Harbours, 21st. Feb, 1837, W

NATIONAL MONUMENTS.

Siz,—No one who knew London fifteen years ago but will see with
plessure how much it has been impraved since then, especially near
Charing-cross, and that trvly noble structure, London-bridge. It
would, however, puazle a foreigner (and it puzzles me who am not
one) to account for the incongruity which exists in the names of the
principal streets and squares, and of the buildings and monuments that
are placed near one anothar. For instance, how comes it that we are
to bave a monument of Nelson and Trafalgar-square in front of the
Natinpal Gallery ? Had the building been an Admiralty-office, no-
thing could be more appropriate; but a name bearing reference to the
fiae arts, and a mouument of Hogarth, of Reynolds, or of some other
of our famous artists, would have been more fitly applicable to a gal-
Jery of paintinga. If bronze statues should (as they generally do)
represent none but princes, warriors, or statesmen, King Charles’s
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statue might have been removed further from the scene of his dis-
astrous death, and turned towards the immortal works of the painters
he so liberally patronized.

However, I suppose that, in-spite of all that can now be said, Tra-
falgar-square will retain its name, and Nelson's statue will be placed
there—at the risk of strangers to our history who have visited our chief
towns (Edinburgh, Dublin, Liverpool, Birmingham, &c.) supposing
England to have produced so few great men that we have been ubliged,
in order to have statues enough, to make a dozen for each of them.
With the Greeks and Romans, our masters in architecture and sculp-
ture, bravery only was virtue, and warriors the greatest of men; but
are we Christians of the same opinion ? Why have we not statues of
Bacon, of Locke, of Newton, ef Howard, or of King Alfred, in our
squares and public places? or, if we must have soldiers and sailors,
why not one of the great and virtuous Collingwood—of that warrior
who, a8 a husband, a father, a commander, a patriot, and a subject,
merits the unalloyed admiration of posterity, and whose whole cha-
racter and conduct may well be held up as a pattern worthy of all
imitation ? Surely the monument in Trafalgar-square should be
dedicated to botb the admirals and to their brave compaunions also—to
the men whose patriotism was not excited by the hope of immortalizing
their names, as well as to those whose names were in the mouths of
friends and enemies, and will be handed down with those of Ceesar,
of Hannibal, and of Napoleon.

‘With régard to the form of the monument, 1 would protest against
sticking a statue on the top of a column at such a height that it is not
to be seen with comfort—unless it be the statue of a cocked-hat, & 'if'
or a pigtail, for then the farther from sight the better. More especially
would I protest against a column with an unornamented shaft, with a
detestable iron railing above the abacus, and this supporting a round-
topped sentry-box ; from the inside of which the half-naked sentinel
appears to have emerged in a fit of melancholy madness, with the in-
tention of falling on the pavement below ; when the wind blowing on
his shivering carcass and on the clothes that h:? about his legs, shall
overcome his endeavours to stand upon the sfippery convexity, and
take his feet from under him. If the Nelson monument is to be a
statue on a column—Ist, let the shaft be ornamented; 2nd, let it not
be heavy Doric (alias English) ; 8rd, let the abacus itself form astone
parapet instead of a railing ; and, 4th, let the statue stand or appear
to stand (from the best points of view) almost immediately above the
column, and on a flat surface not much raised from the abacus. Not
that I approve of any Stylitic monuments, unless in honour of Simon
himself. The Greek column is perfectly unfit for an isolated monu-
ment, and I do not know that the Greeks themselves ever made such
use of it; nor yet the Romans, until the time of Trajan, when the
arts began to decline. A column has an abacus as a preparation for a
great weight to be placed above. Without this superincumbent mass
it is incomplete and useless; but an isolated monument should be
complete in itself, and it should terminate in a point or something
nearly approaching one. Prejudice apart, how much more beautiful
is the Turkish minaret, the Egyptian obelisk, or a Gothie spire, than
a solitary Greek column! For my part, I prefer a well-built factory
chimney when the smoke curls from its top, and gradually mixing with
the air above it, leaves one with nothing to expect. It only wants a
well-imagined railing to carry the eye gradually from the solidity of
the edifice to the lightness of the vapour.

While so much has been done for the ornament of the city of Lon-
don, it is to be lamented that Sir Christopher Wren’s monument should
still retain its pot of brass flames—the disgrace of English taste—the
laughing-stock of all foreigners. It would be infinitely better with a
statue; and whose would be more fitly placed there than that of Wren
himself? There would be something like justice in that, and the great
builder’s ghost could not grumble, even though in another world he
has improved his taste, which in this was certainly far inferior to his
science and his skill. Yours obediently,

IMPROVEMENTS AT AUGSBURG.

Great activity bas prevailed here in improvements, and it shows that in
cultivating the fine arts, King Louis does not neglect the useful. An important
slaice has been constructed on the river Lech, supplying a thousand feet of
water in a second, for the use of the factorics. The Protestant and Catholie
cemeterios have both been enlarged, and the dead houses ornamented with
Doric fagades. The great cotton factory begun im April is roofed in, and
will contain 80,000 spindles and 800 looms, and is to be worked by water by
means of two of Fourneyron’s newly invented Turbines, which will give 200

bic fect of water per second at }5 feet fall. To carry off the water, a cut is
te be made a mile long, 42 feet broad, and 12 feet drep. A new street has
been formed to communicate with the Jakober suburb, and the railway to
Munich is in a very advanced state,
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PLAN OF A PROPOSED NEW DOCK AT KINGSTON-UPON-HULL.

DxsgaNED 3Y JaMgs OLpHAM, Civil ENGINEER,
To be called the QUEEN'S Dock ; eAowing its connexion with the Rivers, and the present Docks of the Port.

(REFERENCE TO THE PLAN).

A, River Humber.—B, the Old Harbour, or River Hull.—C, Entrance Basin to the present Docks.—D, Humber Dock, Area 7a.0r. 2¢p.—E, Junc.
tion Area, 6a. Or. 5p.—F, Old Dock Area, 7a.Or. 24p —G, Entrance to River Hull.—H, the Market Place.—J, the Church.—K, the Citadel.—L, Most.
—M. Basin to the proposed Dock.— N, proposed new Dock.—O, Eatrance to River.—P, Church.

The convenience for trade afforded by the extensive system of docks,
has perhaps more contributed than its local situation to the prosperity
of Liverpool, while it has fully counterbalanced the difficult entrance
of the harbour. Bristol, too, has equally found it necessaryto extend its
attention towards these entrepots, and it is only, perhaps, owing to the
want of a corporation as rich as those two cities, that Hull has not
taken advantage of such indispensable adjuncts to trade.

The present Dock Company was established in 1774. Their capital
is 90,0001, ; divided into shares of 500 each. They have constructed
three docks, occupying twenty-three acres, with quays and warehouses,
all out of the profits, at a cost exceeding 450,0001.,and they pay a divi-
dend of twelve per cent., besides reserving the like sum to pay off a
debt of about 70.0001., contracted to make their last dock.

It is not surpricing that the accommodation supplied by this company
should be considered insufficient, when at Liverpool a{one there are
one hundred and eleven acres of dock room and eight miles of quays.
The increasing trade of Hull, and its position as the great midland out-
let, evidently point out the deficiency, and we need not be surprised if,
from the consequent inconvenience, loss of trade has ensued ; for Hull
does not, like Liverpool or Bristol, bear no rival near the thone, but has
at her very doors two powerful competitors, in Grimsby and Goole,
which not only attract much of the growing traffic, but threaten the
usurpation of the whole. .

Here, as Bristol, the existing institutions areattended by defects that
tend still farther to aggravate the deficiencies they cannot supply, and
like the case of the Great Western, the largest class of steam vessels
are upable to enter the present Docks at H{E?hongh taxed to an im-
mense amount for benefits which they never receive; for other large
ships the accommodation is glarinﬁl‘y insufficient, and the notorious want
of quay room is entailing upon shipowners and merchants a delay and
expense to which they will not longer submit.

nder these circumstances it has been determined to apply to Parlia-
ment in the next session for the establishment of a Company, to be in-
corporated under the name of * The Queen’s Dock Company,” with
power to construct a new Dock or Docks, thereby putting an end tothe
mischiefs complained of, and at the same time affording to the pro-
moters every prospect of a handsome remuneration : the capital to be
180,0001., in shares of 100l each.
The intended site is a

iece of groﬂhd of ‘About 30 acres, chiefly
extra-parochial, lying to et o

the garrison, and extending down

N

to low-water mark in the Humber. The water in front is, at low water,
in spring tides, of the depth of four fathoms, and the works will be
so far carried out ns to give the entrance to the proposed Dock the full
benefit of that depth oF water. In this situation a sufficient quantity
of land can be obtained to afford the amplest quay room, with every
other necessary appendage for landing, storing, and loading merchan-
dise of every description. A communication will be made between the
river Hull and the pro Dock.

‘I'he Dock will contain about twelve acres; the principal entrance
will be through a spacious basin extending into the Humber, to a_line
drawn parallel to the extremities of the piers of the Humber Dock.
The basin will communicate with the proposed Dock by a lock of the
width of 65 feet, the depth of 35 feet, and the length between the gate:
of 300 feet, capable of admitting the largest men-of-war or steam ships.
The Dock will be excavated to the depth of 35 feet. It will communicate
with the Old Harbour at its northern extremity by a short canal and
lock of the ordinary dimensions. The quays on the eastern and
western sides will be 210 feet wide, affording ample space for ware-
houses and sheds, There will also be sufficient space on the south
side of the Dock for Graving Docks communicating with the Dock for
ship-building upon the most extensive scale. The Dock and Quays
will be surrounded by a lofty wall, rendering them in every way
adapted for the bonding system.

It is not our business to point out advantages, or to lead the opinions
of capitalists, but it is a necessary professional duty to see that a project
is required or that it islikely to be remunerated ; and we certainly con-
sider that in this instance, as the plan is justified by the most urgent

necessity, that so it is likely to meet with the happiest results. Thein- .

come of the present Docks bas increased from 24,7891, in 1832, to
87,8081, in 1837 ; and this latter year was by no meansdistinguished forits
commercial prosperity. The situation of Hull is certainly ofthe highest
importance, for it occupies with the Thames that position on the
west of the North Sea, which Hamburgh and Bremen do on the east.
With this advantage in position, by its river communication and h¥
the railways, which on one side of the Humber will nnite it to Liver-

ool and the Atlantic, and on the other, by the intended Hull and
%ottingha.m Railway, give it through g rich agricultural country the
mounapoly of the midland manufacturing district, Hull wants but energy
and spirit in its merchants to become the mart of the Baltic and th
Germsa
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SRR —
THE NEW MODE OF PRODUCING WROUGHT OR MAL-
LEABLE IRON DIRECT FROM THE ORE.

Patented by Mr. WiLLiax N. Cray.

Fig. 1.—LONGITUDINAL SECTION OF BALLING AND PILING
FURNACE, WITH RETORTS.

Fre. 2.=PLAN.

Furnace. - i Retorts. o Chimney
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Fig. 3.—-TRANSVERSE SECTION OF RETORTS AND |[HORIZONTAL
e FLUES.
The O are small apertures to allow a
portion of the flame to pass over the top
of the retorts. The retorts may be in-
creased or diminished, as the waste heat
is greater or less.

REMARKS BY THE PATENTEE.

Iron is popularly divided into two descriptions, cast and wrought.

Cast, or pig iron, is principally a_combination of the metal with
carbon, which it absorbs from the ecoke or charcoal of the blast fur-
nace. Wrought iron has been hitherto produced by freeing cast iron
from the carbon, &c., with which it is combined: the nearer it ap-
proaches to a state of purity, the better wrought or malleable iron
will it be.

The richer ores of iron contain the metal combined with oxygen;
if that oxygen were separated, the metal would be in its malieable
state a8 wrought iron,

And yet, the advance of science has left this great branch of onr
nati prosgerity so far behind, as to suffer the manufacturer still
to continue the practice of impregnating the iron with carbon in the
first instance, which carbon must afterwards be separated, by
tedi{:'»uaand expensive processes, to produce wrought iron of good

uality.

1 Bat there are other evils in the common mode. It is necessary
for the manufacturer to have a sort of glass floating on the molten
iron at the bottom of his furnace, to prevent the oxydation of the
recently produced metal by the blast. Th's glass is formed from the
earths with which the ores of iron are mixed, and limestone to flux
those earths: so that, ores of a very superior quality cannot be used
by themselves, but only in part, to enrich such poor ores as have
more earths combined with them than are necessary for their own
fusion. Thus it is, that the Hematites, and other rich ores, found
abundantly in Lancashire, Cumberland, Cornwall, &c., reach no
higher a marketable value at the place of their production than the
common earthy ores of the coal districts, although they contain twice
as much iron, and that iron of a very superior quality.

Again, English iron is, from its mode of reduction, almost certain
to be injured to a ﬁeater or less extent by combination with sulphur;
the earthy ores, which form nine-tenths of those generally nseg, are
imprea&ted with that deleterious mineral to a great extent; the
coals from which the coke is formed are likewise more or less sul-
phurous; and this gives the high estimation and value to charcoal
rom, or such as has been reduced in the scveral processes by the
agency of wood instead of coal.

It is the object of the J)ntent taken out by Mr. William Clay, to
produce wrought iron of best quslity, direct from the rich ores

Mo, J.=Jaxvany, 1839,—Vor, 1L

hitherto so little used from the causes bLeforenamed, by 8 process

simple, rapid, and cconomical. . . .
o make wrought iron of such quality, for instance, as c};am

cables are made from, five several operations are necessary, besides

the preliminary one of making the coke for the blast furnace,

name%—- . .

1. Roasting the ore,

2. Smelting in the blast furnace.*

3. Refining.

4. Puddling, balling, hammering, and rolling.

5. Cutting up, piling, and rolling.

All these processes requiring a separate application of heat.

It is stated in the article on iron, the lOgt number of the  Library
of Useful Knowledge,” a work written with great clearness, and an
intimate knowledge of the subject, that 8 tons 17cwt. 3qrs. 3lbs. of
coals are required for the production of one ton of finished bar iron;
doubtlesk, the introduction of the hot blast has reduced the consump-
tion of fuel in the smelting operation considerabl{, and the adoption
of anthracite coal may decrease it still further. It seems, however,

et doubtful, whether the best bar iron can be produced from * hot
i)last pig:” at all events, very small proportions of that description
are as yet used in the fabrication of iron of superior quality.

On the patent plan, the operations are reduced to three; namely—~

1. Reducing, or preparmg the ore in retorts, or other close
vessels.

2. Balling, hammering, and rolling.

3. Cutting, piling, and rolling. :

The first oF these processes is accomplished by the otherwise
waste heat of the two latter, so that only two separate applications
of heat are required ; and the second operation on this plan com-
mences with the iron in as forward a state as the fourth of the old
mode, whereby the cost of fuel and labour, and the enormous outlay
of capital in land, blast furnaces, and machinery required to Lring
iron on the old mode to the third stage, are all avoided.

It is now neccssary to state how this is to be accomplished.

Referring to the plan, it will be scen that between a reverberatory
furnace of the common construction employed in “puddling,” * ball-
ing,” or “piling” iron, and the chimney, a runge of retorts are
glaced, which are heated on their exterior by the otherwise waste

eat of the furnace.t

Into these retorts are thrown 100 parts of Ulverstone, or other rich
ore, and 20 parts of coke dust, ground charcoal, antlracite, or other
carbonaceous matter, well mixed together. The retort is closed, and
the vapours generated escape as gas. In the course of from thirty to
forty-eight hiours, as the heat is greater or less, the carbon will carry
off the oxygen, and leave the iron in a metallic state,

It has then to be taken to the balling furnace, where it welds up,
like scrap iron, and in fifteen minutes isready for the hammer; thence
it underfoes the customary process of rolling.

It is then cut up, piled, and rolled, and the operation terminates
with the production of bar iron of superior and extrnordinary quality.

The fourth operation of the old process, # puddling,” takes from one
and a half to two hours to perform; the second operation of the pa-
tent, only fifteen minutes ; consequently, the consumption of fuel
will be much less than if refined iron were used. It would be idle
to compare the simplicity and economy of the first stage of the patent

process, with the cost of the three stages required to make the iron-
slone into refined iron on the old mode, when we find by referring to

ge 23 of the work alluded to, that of the 8.839 tons of coal consumed
1u the whole process, 6.989 tons are used up to the refining, so that
the 1.9 tons required for the subsequent operations, may be calculated
on as more than sufficient for the patent plan—to which m1y be
added (if the furnaces themselves do not supply sufficient cinder.),
the one-fifth part ~f the weight of the ore used, to mix therewith, as
carbonaceous matter,

An oujectivu way'be made Ly an iron master that the mode is not
wholesale enough.—that the retorts con'ain ouly hundred weighs,
while his mighty tower furnaces hold tons. If the question were
the productionof pig, or cast iron, there m*ght be some )velght in this;
but the superiority of the patent mode refers more particularly to the

roduction of wrought iron ; and here, the largest maker in the king-
SOm must await the laborious and tedious operation of .the puddler—
him he can only supply with a few hundred pounds of iron every two
hours; so that, the retorts have only to furnish the same quantity, to
keep up with the puddling furnace of the present system ; il necessary,
it might be shown that a balling furnace, on this plan, will produce
considerably more than a puddling farnace on the old one.

® In this operation, the expenses of limestone and breaking it have also to be
fncurred,

+ To show what this wasto heat is, it is only necessary to state, that the chimneys

:):e these furnaces in the iroa districts are eompelled to e lined with #ire-bricks to
top. :
o B

1
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It now only remains to notice the q,ualit{ of the iron. In no one
respect is it inferior to “ best common,” and in many of its properties
it is equal to Swedish or charcoal iron ; its tenacity is so gireat, that
of four trials made with patent iron (I inch chain), at the corporation
testing machine, Liverpool, not one broke with a less strain than 26
tons, and onc link required 28 tons 12} cwt. to break it, the standard
test for that size being 16 tons.,

Experiment on Mr. Clay’s method of making bar iron.—1501bs.
of Ulverstone ore and 40}lbs. of wet coke (losing 12} per cent. in
drying) were put into one of the retorts in Dale-street, on
Saturday, Nov. 24, at five in the morning, and remained in till ten on
Tuesday evening, or sixty-five hours. The heat was maintained at a
full red, or common gas-making heat. The above quantity reduced
at the Mersey forge (two miles distant) produced in thirty-four
minutes two balls of iron—one of 32lbs., and one of 261bs.—58]bs.
The former rolled to 1} inch puddled bar, weighed 30lbs., and was
then brought down under the tilt to § inch square, and samples taken
when broken. The yield 38§ per cent.

Comparative result of melting iron in a cupola with a mixture of
anthracite coal and coke, and with coke alone, obtained from re-
peated trials :—

New method of filling and working the
cupola, with a mirture of coke and
anthracite raw coal.

Old method of filling and working the
cupola with coke alone.

cwt. qrs, 1b. cwt. grs. b,
Charge with coke . G 0 0] Charge with coke . 2 0 o
Ditto limestone . 0 2 0} Ditto anthracite raw
Ditto iron . . 5 0 0 coal . . .. 2 2 0
Ditto coke 0 1 20 | Ditto limestone 0 2 0
Dittoiron . . 3 2 0| Dittoiron .16 0 o0
Ditto coke ... 0 1 o0
Ditto anthracite raw
coal . . . . . 0 1 o0
Ditto iron . 8 0 0

And continue filling § cwt. 201b.
of coke to every 34 cwt. of iron, as
long as necessary.

And continue filling § cwt. of coke,
and # cwt. of anthraciteraw coal, and
B cwt. of iron, as long as necessary.

The cost of coke fuel for melting each ton of iron, reckoning the
coke at 30s. per ton, is 3s. 8d. The cost of the mixed fuel, reckoning
the coke at 30s. per ton, and the anthracite coal at 25s, per ton,
is only ls. 8d. per ton, causing a saving of upwards of 50 per
cent.; and the anthracite coal being almost pure carbon, has the
further effect of improving the quality of the iron.

This experiment was tried at Messrs. Weber's foundry, Liverpool,
The anthracite coal was obtained from the Ystalyfera Iron Works,
near Swansea, now erecting under the direction of Mr. E. O. Manby,
civil engineer. ’

N.B. The cupola which is now at work, according to the improved
method above described, is 2 feet 2 inches wide inside, 8 feet high,
and is blown by a fan blast through a twyere 6} inches in diameter.
The blast was not heated. The quality of the iron was decidedly
improved by remelting with anthracite.

FURTHER REMARKS ON THE SLOPES OF EXCA-
E%’(I)‘Ié)lgg AND EMBANKMENTS ON SIDELONG

Sua,—Having carefully read Mr. Bowman’s contribution to vour
number for this month, on the above subject, I am induced again to
address you. Mr. Bowman having stated the method he has deseribed
as being more expeditious and more accurate than that described
by me in your Journal for November, in reply to his statement, that it
is more expeditious, it could only have arisen from Mr. Bowman's not
having practised the method I described ; as instead of planting the
instrnment at each estimated width from tle centre, as in the method
described by him, I set up the spirit level in such a position as to com-
mand the ground backwards and forwards for several hundred feet, in
which distance there would necessarily be several widths to sct out;
but this can be done only on moderately hilly ground. The method I
adopt, where the ground is very abrupt and sidelong, is to plant my level
so asto command the centre stakes, and as many of the upper widths as
possible, which I rectify in the manner I have previously described;
I then remove my instrument 80 as to command the centres and as
many of the lower widths as possible, which I alter ina similar manner ;
in this way the widths on sloping ground, however rapid the fall may
be, can be set out with great facility,

It must be very apﬂarem to your readers that once planting the spirit
level can be done much more expeditiously than ( I speak within compass)
balf a dozentimes with the theodolite—not taking into account the much
longer time requisite in planting the latter instrument than the former,

As to the greater accuracy, if Mr. Bowman does not impuga the method
T think there is no doubt but that with the spirit level is infinitely
superior, bearing in mind that the caleulations with the latter in the

ficld (simple as they are) is not trusted to the liead only, but the read- .

ings of the staff, registered (on a waste sheet), and the necessa
tions or additions made ; but without this latter precaution 1 cannat
understand why a mistake would be less likely to occur in first reading

deduc- |

the level staff, then setting the instrument to the angle of the slope and
again reading the staff, than it would be to simply note the difference -

of level, multiply it by the slope, and correct the distance accordingly
In conclusion, a¥thongh 1 would be sorry to be thought discourteon:
towards Mr. Bowman, whose method I highly appreciate, and in some
localities would undoubtedly practise it, yet' 1 much doubt its nseful
application in the majority of instances.
I remain, &ec.,

Charlotte-street, Bloomsbury, PETER BRUFF.

December, 1838.

MOMENTUM OF FALLING BODIES.

S1r,—Oblige me by allowing your Journal to be my medium for
submitting the following remarks to the perusal of your corresponden:
C. E. C,, and your other, I hope, numerous readers.

Mathematieal works tell us that the momentum of a body in motion
is proportional to its weight multiplied by its velocity. I doubt this,
and the following is my reason for so extraordinary a scepticism : —

The velocity of a body at rest (or, to aveid a contradiction, of 3
body all but at rest) is evidently = m%ﬁ =0. Ifm were as &r
the force or pressure of a body just moving from a state of rest would
be 0 ; for, as we have already seen, v then = 0, and b X 0 =0,
whereas in fact itis b.

I believe that the raomentum of a body can never be less than it
mass, and tbat it is equal to the body's mass added to the product of 3

certain function of the bedy multiplied by the velocity—or, algebrai- .

cally expressed, that m = b 4 M /v,

I bave some years ago endeavoured to measure the ratio of the
momentum to the velocity per second of time. I repeated an experi-
ment after reading your correspondent C. E. C.’s letter, and the
following is an account of it and the resuits I deduce from it :—

Having attached one end of a cord to a weight of half-a-pound, |
tied the other end to the hook of an accurate improved spring balance,
by Salter, and having made the distances from the hook to the weight
successively 16 feet, 8 feet, 4feet, 3 feet, 2 feet, and 1 foot, lct the
weight fall these distances, and observed that the scale marked nearly
241bs, 191bs, 14ibs, 121bs, 10lbs, and 641bs, so that the power acquiredia
falling the distances was for a velocity of 32 feet per second = 234ibs;
for 22¢ feet = 18} ; for 16 feet = 13}; for 13% feet =11}; for 11!
feet = 9} ; and for a velocity of 8 feot per eccond = 6lbs. Dividir;

the velocities by the weights, we find that a body falling (or 2 bod{ in -
to

motion) at the rate of one foot per sccond acquires a force equa

10-7ths and 13-8ths of its mass, or, perhaps, very nearly once and a

half its mass or weight. The momentum, then, is equal to the sum of

the weight and the product of the weight multiplied by once and a half
3bv

the velocity per second, or m =5+ - = b + »32—1"/32 s, where s

= the space fallen through.

A monkey of 200lbs. weight falling 25 feet on a pile head will,
therefore, strike it with a force equal to the weight of 200lbs. +
w’-gi‘/ﬁo—(i = 8,6851bs, nearly; and a weight of 10),0001bs. falling

one-hundredth of a_foot would strike with a force equal to a pressure

of 100,0001bs. + DT 0K T2 = 184,8401bs.: or it will
require a force of 184,840lbs. to lit 100,0001bs. one-hundredth of a

foot, with the velocity of fifty-six-hundredths of a foot in a secoud.
By the id formula of m = by, which has been erroneously applied fuor
m is as by, this weight would be moved at the above rate by a dead
weight of 56,0001bs, 44,0001bs. less than its weight.

I remain, yours obediently, B.

COL. C. W. PASLEY, C.B,, F.R.S,, &., AND MR. GEORGE
GODWIN, JUN,, F.S.A.

Ve have been requested to insert the following letter, addressed
to Col. Pasley, in reference to the disputed point touching the first
use of concrete in England.)

Sir,—Perniit me, although personally a stranger, to claim your
attention for a few minntes, !

,
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A

In your recently published and most valuable work, ¢ Observa-
tions on Limes,” you have honoured me by referring to an essay on
concrete, for which the Institute of British Architects awarded their
first medal in 1836: and in the course of your remarks have taken
occasion to contradict a statement showing (if true) that concrete
was ased by the late Ralph Walker, Esq., at the East India Docks,
in the year 1800, and to complain of the omission of the name of Sir
Robert Smirke, to whom you, perhaps justly, ascribe the credit of
having introduced the use of concrete in its present shape to this
country.

When [ commenced the essay in question, which was in 1835, 1
found materials for the attempt exceedingly scant and meagre. [ was
unacquainted with any modern work containing useful reference to
the subject (at that time I had not met with your lithographed
¢¢ Course of Practical Architecture”), and found few persons able to
give me authentic information. Two or three distinguished archi-
tects, to whom I applied, and who since then have extended to me
the favour of their acquaintance, declined affording me any particu-
lars; and Mr. Rangﬁr, known to have knowledge on the matter, re-
fused positively, although with great politeness and some show of
reason, to give me the slightest explanation of his own system, or
the least item of information generally, so that I was compelled to
trust for the most part to my own resources and observations. Under
these circumstances I did not attempt to give to any one individual
merit for its introduction, but, recording briefly such points in con-
nection with this question as fell under my notice, passed on at once
to treat of its composition and its uses, with an impression that what
was said, would elicit such other information as might enable us here-
after to arrive at truth and £ill the hiatus.

The assertion that concrete was used by Mr. R. Walker in
1800, was made, as you have seen in the essay, on the au-
thority of Mr. Macintosh, the contractor, who, at the time I
applied to him, was engaged in the construction of the Greenwich
Railway. On the day that he related the circumstance (Oct. 5th,
1835), we were together directing the composition of concrete for the
foundation of the archway over the Grange-roed, Bermondsey, and the
matter was so fresh in his recollection—was so far from a thing of
doubt—that he allowed me to make notes as he proceeded with the
conversation. These notes, Sir, I have sought for and found, and
from them I see that Mr, M. said more upon the subject than I have
printed—quite sufficient, indeed, to show that there was no mis-
undeﬁta—n%ing on my part; and I beg leave, therefore, to copy for
you one or two of his sentences, in order that you may judge for
yourself. “ I executed concrete,” said he, * thirty-six years
ago at the East India Docks, The ground was a mud bank, with here
and there gravel and sand, affording, therefore, most unequal bearing ;
bLut theconcrete has,nevertheless, answered admirably. 1 ctﬁ'unk this was
the first time concrete was used in England, indeed I know it was.
Trenches for outer walls were merely filed in with gravel, sand, and
water, no lime, and this has stood well;” and he then went on to
s")eak of the quantity of lime which he considered best, &c., &c.
Upon this, then, Sir, my statement rests. I had no wish, nor the
slightest motive to add to the reputation of Mr., Walker, still less, if
possible, to withhold credit from Sir Robert Smirke, for whose talents
glin common, 1 believe, with the profession generally) I entertain the

ighest respect and admiration. The information which has been
furnished you, and which is set forth in your book, seems to show
that Mr. Macintosh was mistaken, unless, indeed, the measure was
determined on after the specifications were issued, and was adopted
merely in some Karticular places by way of experiment; but as I
have nothing farther to add on this head, I must content myself with
affording the above explanation, and leave time to reconcile the
apparently conflicting evidence.

n regard to the omission altogether of Sir Robert Smirke’s name,
of which you justly complain, I am bound to confess that I was not
aware, at the time of wnting the essay, that Sir Robert Smirke was
more intimately connected with the subject than were several other
architects also not referred to, although I knew well that he
had used concretec in several places; in excuse for which
want of information, I can only offer the circumstances men-
tioned at the commencement of this letter. Immedintely after
the publication of the * Transactions of the Institute,” wherein
the essay appesared, I learnt that Sir Robert Smirke Aad paid par-
ticular attention to concrete; and in a second edition, which
closely followed the first, I introduced his name in a* paragraph
concerning the foundation of the Custom House; and later still—
namely, in the second of a series of papers published in the * Archi-
tectural Magazine,” and headed * Hints on Construction,” I appended
the following note to a remark, that ** Ralph Walker, Esq., and Sir
Bobert Smirke, were among the first, if they were not the first, who
employed concrete, and advocated its use in England,” gerving, I

—

trust, to show my desire to correct the omission so soon as it was dis-
covered. This is the note:—“ The name of this distinguished
architect (Sir Robert Smirke), in connection with the re-introduction
of concrete, was omitted, through want of positive information in
the essay on that subject, Printed in the ¢ Transactions of the Insti-
tute of British Architects,’ and the author of it seizes the oppor-
tunity here offered to rectify the error.” )

Here, Sir, I should have left the subject, as 1 felt it would be
impertinent to thrust myself forward to state that on which, perhaps,
no one might care to have my opinion, and knew that nothing which
I could say, or omit to say, would increase or lessen the high reputa-
tion of Sir Robert Smirke. As, however, you have been pleased to
draw attention to the circumstance in a book, which probably will be
read universally, I feel called upon not only to render you thm‘ expla-
nation, but to make it as }I)ublic as circumstances may permit, lest
any should imagine, were I silent, t}lat I still saw no reason for.co.n-
necting Sir Robert Smirke’s name with the first use of concrete in its
present shape in England. . .

I trust, Sir, that under these circumstances you will not deein me
wrong or rude, for intruding at this length on your valuable time, but
that you will accept my profound respect, and believe me, Sir, your
faithful humble servant, GEORGE GODWIN, Jun,

Brompton, Nov. 26, 1838,

THE LONDON AND BIRMINGHAM RAILWAY.

The following account of the construction of the works in the
neighbourliood of Blisworth, we have extracted from the fourth part of
« Roscoe and Lecount’s History and Description ofthe Railway,” which
we have before favourably noticed. Besides the usual illustrations, the
present part contains a very useful map of the line of the country
through which the railway passes, reduced from  Cheffin’s Official
Map.” .

Thig cutting is one of the largest on the line, and according to the original
estimate, would have contained 800,000 cubic yards; in consequence, however,
of the necessity which was found of adding to the length of the wide part of
it, which was considered to be essentially requisite during the execution of the
work, together with the materials arising from numerous sligg in the upper
pant, the total quantity removed approximated to 1,000,000 cubic yards.

The greatest depth is about 55 feet, and the length a mile and a half. The
materials excavated consisted of clay and limestone. The clay and rock may
be described generaily as runaing into strata nearly on a parallel with the line
of rails, which rise from cach end of the cutting towards its centre, at an
inclination of 16 feet in a mile. . . .

The different beds of rock in the excavation abound with fossil shells, in a

0od state of preservation, consisting of nautilus, terebratula, oysters, &c.
g‘here were also two or three fossils of very considerable magnitude disco-
vered, which were of the Saurian tribe, and were found embedded in a stra-
tum immediately on the top of the rock, This rock is a species of half-formed
stone, of considerable hardness when dry, but becoming soon softened when
exposed to the air and damp. .

The quantity of stone excavated was about one-third of the contents of the
cutting, and considerable difficulties occurred at this point of the line. The
rock was found not to reach to the depth of the excavation, and underneath it
lay a deep bed of clay, in some parts to the thickness of 20 feet, through which
the rails had to be carried. To secure this from bulging out, it was neccssary
to build retaining walls of considerable thickness along the sides of the ex-
cavation, which are inclined at two slopes; that portion which reaches from
the railway to the top of the rock is at one quarter to one, and for that above
the rock the inclination is at two to one, a ledge or benching, of nise feet in
width, being formed where the two slopes meet. Tho object of the benching
is to catch any loose portions of the clay which might be detached from above ;
they have also been found very useful in affording foundations for walls of
pebble.stone, which it has been found neccssary to erect upon them in many
places, to retain the numerous slips of the clay above. o

Immediately below the solid rock, in some parts of tho excavation, is a bed
of loose shale, mixed with a considerable q\untexsy of water, and to such an
extent, that pumps had to be constantly employed to allow the work to pro-
gress. The shale has been taken out, and d:e. rock underset several feet, to
allow retaining walls of stone to be built in.xu place; these walls, in fact,
support the rock above, and as a further security, an inverted arch has been
built beneath the railway to the opposite side, in a similar manner to the in-
verts of tunnels. As soon s the retaining walls were built, a drift was formed
behind them tbree feet six inches high by three feet wide, forming a culvert
to receive the water, which still keeps abundantly flowing out of this strata;
and at intervals there arc openings left in the retaining walls to conduct the
water to the gide drains of the railway, where it is carried off. !

During the first year and a half, the progress of this excavation was cx-
tremely slow, owing to the want of proper cnergy on the part of the contractor,
combined with general bad management. The time was frittered away with-
out anything like a proper quantity of work being done ; and if this was
evident at commencement, when there were no icular difficulties to
grapple with, what might be expected towards the end, when nothing but the
moss energetic measures could insure success? At last the Company were
obliged to get rid of the contractor of the Blisworth excavation,
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From the moment it came into the Company’s hands, no trouble or expense
was gpared to remedy he evil of the previous slow progress; and nothing
could cxceed the animatinn of the scene which the works presented when in
their most active state.  From 700 to 800 workmen in vigorous employment,
numerous harrows and waggon runs in continual motion, a steam engine in
constant activity pumping out the water, locomotive enginesat either end, drag-
ging long trains of waggone full of earth, or bringing the empty ones back, and
blasts of the rock continually deafening the ear.  In fact, the whole cutting
seemed alive; and the busy hum of labour, resonnding from the one end to the
other, gave smple testimony to the zealogs exertions of the enﬁineor. of
course the expense was considerable, The article of gunpowder alone wag, in
many cases, 23 barrels, of 100lbs. each, per week ; enormous quantities being
used before the rock could be removed.

The mode of blasting made use of was by drilling & hole in the stone, about
one inch in diameter, the depth being determined by the thickness of the bed
Thie was done by means of a roundiron hur shod with steel, which was lifted
up and then struck down, in the hole, water heing used with it to cause the
8to e to cat more readily, till the hnte whs drilled to the requisite depth. When
sufficien:1v deep it was dried nat; a piece of fuse of the requisite length was
thei pur in, and the gunpowder paured all round it, and secured hy a covering
of pounded brick or atane. Several charges being thus prepared, the ends of
the fuges were livhted, and the workmen retreated to a sufficient distance for
sccurity,  In a few minutes the whole cxploded, rending up large masses of
rock. and sending the lighrer pieces high irtn the nir.

This excavation is crosscd by five hridges, some of which are of considerable
span, and presents a fine apprarance from the railway. They are composed of
a mixture of the atone of the cut'ing and brickwork. It wae nriginally in
tenled that the whole of the materinle which evme nut of the excavation
should b used in the formatisn of the emhinkments at ~ach end of it : but ow.
ing to the slnwness with which the work advanced while underthe ¢ ntractor's
bands, it was fous! n.cessary to throw about 150 030 cubic yards into spoil.
The land for receiving this, together with that necessary 1o make up the corre-
sponding {eficiency in the embank.nents, of course still further increased the ex-
pense of the work,

The s one, «rivel, and clay which were taken from the soith end, had to bn
conveyed an average di-tance of absata mile and a half, and considerable diffi
culty was found in the formvi-n of the embank-nent near the village of Ashton,
owiug to th - unwund stwe of the valley which formed it« base. Immense
quantities of materinls were tremed dai'y, which, ac in the case of the Walver.
tun embanvk-nent, turally disappeared, and the na-ural surface of the ground
actuilly burst up outside the 'imits of the railwiy, in consequence of the
ennrmous pressure. A culvert near the spot was entirely destroyed from this
cause.

The embankment at the north, or Birmingham end of the excavation, has
more earth in it tban the other; hut the suhstratum on which its deepest part
rosts is of a better description, and no slip of any importance took place in that
portion of the works ; but a culvert of considerable length was in great danger
of being crushed in; the expedient, however, of comuletely filling it with peb.
ble stone was resorted to ; not withstanding this precaution, it was carried con-
siderably out of i straight dirt ction, so much so, that the light can but just be
perceived whea it is looked thiough. It may, perhaps, he thought uninterest-
ing to mention works of so xm.ll a magnitude as culverts; butno person, wlo
bas any knowledge of the difficulty of their erection, when they have to sustain
the weight of an embankment of 40 or 50 feet in height, could feel otherwise
than nervous during the process of placing the material over them. An en-
gineer could be wished no warse fortune than to be required to construct cul.
veriz upon a soft foundation under a deep embankment.

From this view of the nature and extent of th's contract, and the means
which were resqrted to, in order to make up for the serious delay which oc-
curred while the work was under the contractor's hands, every body will be
prepared to expect that a sum of nearly 100,0001. has been expended beyond
the original estimate; and be n expended wisely, tno, as the loss would have
been considerably greater if these exertions bad not been made. Viewing the
work altogether, it affords one of the finest specimens of engineering this
couatry can boast of. It is a spot beset with difficulties of overy kind, and
the bold and effective manner in which it has been executed, is a bright ex-
ample of the talents of the Engineer-in-Chief,

PAPIER MACHE ORNAMENTS,
Forthe Acteon, Livvrpool and Glasgow Steam Ship.

We have been furoured, within the last few days, with an inspection, at the
manu‘actory of Mes:ra. Jcnnens and Bettridge, of a set of panels, in papier
maché, ntended for the decoraton of the Acteon, Liverpooland Glasgow
steamer; which, as worka of art, Lave not, we believe, been surpassed by any-
thing of the kind ever produced atthis cele rated es-ablishment.  The panels
are 28 in number, four of which aro very large, and consist of historical sub.
jrets.xome oriuinal, and others copies from the works of celebrated masters,
The first represcnts, the triumphal entry of Alexander into Babylon ; the second
exh.bits a view of a Grecian sea-port, and the arrival of a victorious fleet ; the
third describes the Olympic games, the combats of gladiators, &c. ; the fourth
gives a representation of the Hippndrome, the temple of Victory, and chariot
races, Each of these subjects isdepicted by the artist with the vividness and
freshness of life. The various groups of Grecian, Egyptian, and Persiun
firures, the richness and brilliancy af the costumes, the colnssal statues, temples,
and columas, in their architectural grandeur and beauty, furnish a vivid
seatation of the barbaric pomp and maguificence of bygoao ages.

smaller panels are divided into the classes, devoted to the Hiustration of par.
ticular subjects. The first sories represents full.length figures, emnblematic of
Victory, Commerce, and the Arts and Sciences, surrounded with beautifd
ornamental work, drawn in imitation of alfo-relievo; the whole surmounted
with the arms of Liverpool and Glasgow. The second embraces mythological
subjects, reﬁresenting the triumph of Neptune, Juno, and the Graces, Actzos,
&c. ; the whole adorned with an emblematic framework, The third compris
mosaic heads, and emblems o namented with arabesque foliage, birds, flowen,
aad fountains. Viewed separately, each of these paintings is an exquisite xpo
cimen f the advanced state of this departmentof our m nufactures and the
fine arts; and, ns a whole, they form unquestionably oneof the most unique
and splendid collectionsof the kind ever produced. nels will not, w
believe, be removed fora few days from the show.ronmsof the manunfactory,
where srtists and other visitors may have an opportunity of inspecting them.—
Birmingham Hesald.

PRUSSIAN RAILWAY.

The Prussian State Gazette publishes the text of a law for the vequlation ¢
ra-lway compunics in the Prussian dominions. It consists of 49 articles, anda
framed in such a manner as 1o guard the public as much &s possible from the
speculation and jobbing to which u dertakings of this nature are so liab'ew
give rice.  Among the more essential stipulations which it makes with thi
ohject in view, it provides, that while the sbares ma: be made payablen
beirer and free from stamp duty, no promises of shares before the undertaking
of a rail ay is authorised, nor provisional acknowledgments are to be issued.
Every suh~criber for shares ix to be bouad personally to pry 40 per cent. o
the numinal capital eubseribed for by hia, and he caonot get nd of this obli-
gatiou 1 favour of & third person or of the compxny, under any pretena
whatever. In case of a milway not being terminated within the time fixe
ia the grant of privilege, the government is to have the power, after a delar
of six montha, of ordering the road to be finished by public contract, at tbe
cbarge of the compruy. The privileges of the poxt establishment may be
exercised by railway companies under certain condit ons. Railways are b
be cha:ged with an impost proportioned to the amount of the reserved fund of
the compuuy, but only afier the railway shall have been opened three yar,
aad 1hat the state of its returns admits of it, and no other taxes are to be i
upon it. This impost is to indemnify the state for the diminution of revenot
caused hy the milway in the post department, and to form a sinking fund fur
the paying off the capital employed in the conatruction of the road. The
state reserves to itself the right of purchasing the railway afier a lapse of %
years, on puying to tbe company 25 times the amount of the mean aonu
divideud received by it during the last five years of the 30, the state at the
same time taking upon itself the liabilities of the company, but becomis;
absolute owners of all its propesty, including the reserved fund. No grant ¢
a rival line can be made for the first 30 years; but after the first three yess
other companies may acquire the right from the state of convering passengen
and merchandise by the same line, on paying a fixed rate of charge to th
original company. One of the concluding stipulations of this law is, that
damage occasioned to the railway by measures adopted, even by order of
government in time of war, is to be paid for by the state. This law affects 2l
grants of railways already made, as well as those to come,

OXFORUD-STREET EXPERIMENTAL PAVEMENT.

Tbe importance of ascertaining the best species of pavement for the e
riage-roads of the metropolis is some excuse for the confusion, accompaniel
by the smokeand offensive odours from the cauldrons, which have prevailed
at the east end of Oxford-street for the last two months. The inbabitans
have, however, been great sufferers thereby; but we may now congratulaw
them that, at last, all the ground is assigned and set out for the different
varieties, while many of them are completed,and the rest are in progres
Commencing at Charles-street are the asphaltum blocks of Robinson, one batf
Jaid straight, the other diagonally. This is followed by granile pavemes
nine inches deep, jointed with Claridge’s asphaitum ; then i« to succeed 2
granite pavement of stones only 44 inches deep, also to Fe joined with the same
substance, Mr. Claridge being of opinion, and desirous of proving, that bi
cement is sufficiently strong to bind even these shallow stones into one solid
mass. To thissucceeds the Bastenne Company’s portion ; the blocks in tba
part are in the form of bricks, but somewhat larger; they bave beem lid
hoth ways, straight and diagonally. Next follows the granile pavemeng, haid
by the parish, which is undoubtedly one of the finest specimens of work of its
kind to be found in London. It consists of three parts:—!1. Stones laid ia
the ordinary way, on a well-formed bed of concrete. 2. Similar stones laid
diagonally on a bed of the same material ; the joints of both these portions
are filled with a grouting of lime, sand, &c. 3. Stones laid in the usmal
manner, hut on the earth without any offici -1 bed, and the joints are filled in
with fine gravel. The wholeof this work has a good curved surface, and
the reguler tbickness of the s'ones has evidentlv been carefully attended to,
Thenext experiment, going towards Tottenham-court-road, is what is called
the Scolch asphaltum granite (said to be a patented article). This composi-
tion bag the appearance of stone, and the blocks are about six inches thiek,
nine inches broad, and 18 inches long on one face, while the other is oaly 13
inches long. In laying them (which is done with = Parkers ce’
ment), every alternate block is reversed, so that ev second bloek
lies solid on its base, or lopgest face, whbile the oth fit io betwean
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bhem as keystones, and, when joined, each may be said to support
be other. The next division is the wood pavement, composed of
>locks of fine timber Kyanized, they are ofa bexagonal form, 7 inches diameter
and 15 inches deep, part is laid on a bed of 1} inch planks, Then follows
e Valde Travers Asphalte, which will occupy the remaining portion of the
itreet devoted to the experimental pavement. This last article consists of
blocks, about 10 inches square and five inches thick, formed of a bitumen
‘hickly studded by broken pieces of granite; so that, when laid, it may be
looked upon as a sort of Macadamised road, where, in lieu of earth for filling
the interstices between the broken granite, and making the whole of a solid
mass, a strong binding composition bas been employed.

MONUMENT TO DR. VALPY.

A committes of the pnpils and friends of the eminent classical scholar, Dr,
Valpy, bu:f desirous of testifying their esteem for his memory, ba7e employed
Mr. Samuel Nixon to execute a statue of hm. The statue is of stone, from
the quarries of Roche Abbey, Yorkshire, and represents the Doctor, the size
of life, in a standing ure, and dra] in the robes of a doctor of divinity.
The sculptor had not the advantage of seeing the Doctor during his life, but
he has been able to avail bimself of a bust by one of the Westmacotts, and of a

rtrait c(e)gie, 80 as to give a satisfactory likeness. At the same time be

as been freed from those conventional and habitoal trammels by which friends
and relations too often distress the artist. The f and drapery sare formed
with ease, and their details are carefully execumf,u::d altogether it is a work
by which the subscribers may feel gratified, and Mr. Nixon honoured. Itis
$ntended to be placed in tho parochial church of St. Lawrence, at Reading ; but
this site seems by no means to meet with the approbation of the press, so that
the subscribers may, perhaps, be induced to give it & more public destination.

STEAM SHIP* LIVERPOOL.”

The voyage of this steam vessel to New York appears likely to throw some
light on the subject of the most judiciovs means of economising fuel. In the
first unsuccessful attempt of that vessel, she appears to have consumed honrly
a very large quantity of coal beyond what had been the estimate of the engi-
neers ; and to which circomstance was atiributed her return to Cork. e
cause of this extraordinary expenditnre of fuel will be hereafter worthy of
consideration, as it may lead to some valuable information.

On her voyage from Cork to New York the following facts have been elicited.
The voyage occupied 16 days 174 hours, during which time 464 tons 17 cwt,
of coals were consumed, being about 23} cwt. per hour, and which was less
than the engineen’h-d. in the first instance, calcnlated on. On ber first start-
ing from Liverpool she had, it appears, 563 tous on board, of which 350
remained when she put back for Cork: One remarkable featurein the economy
of steam, and of course, of fuel, appears to have been the use of the expanrion-
valves, and which varied from 42 to 24 inches  The application of these expan.
siou-vaives, from some bitherto unexplained cause, were not brought into
operation on the first unsuccessful voyage on any occasion. The following
extraet from the log wil show what an importum feature these valves, and
the means of using steam expans.vely. present on long voysges : —

Extract fromthe Log of the Liverpool, on her voyage from Curk to New York

Fuel consumed. Hours. Miles by ob- Daily average
T. C.Qrs. servation. expansion.
Nov. 6 coevaser 3 22 s0vveese Yiveviens W ovvnne.. 421nches

T cereneas 20180 (0vvenee A ,...,...180 (. ...... 4
8 ........21 80 ........ 24 ... 184 ........ i
9 .ceensa W7 BO ... 24 ........216 ........ 3B
10 coeveees 27180 Lonuaeen 24 L, 207 L.l 39
10 ceveeeee 8120 ooeeve e U oLl 28 ........ 42
13 coeeee e BI60 teveene. 24 ..., 42 ........ 42
18 coere s 27130 L.l 24 L, 140 ...... .42
M eveeeee e T O (el 24 L 44 . ...... 34
15 ceevierca 4170 Looieee. AU Ll 14 ........ 31
16 -cveees. 24120 24

eesreess 24 80 4
18 covervee 25 80 4 8
19 cieenes. 26 80 L.o0eo.. U L., a2 ....... . 2%
20 ceereess W20 .00 24 L 176 ........ 25
2] Jieeeess W60 ... 24 L, 200 ........ 4
29 cevense 30 40 L..00 24 L.....0065 ... U
D3 cereenes 24 B0 .00 18 L, 170 ........ 24

Tons 464 17 2 423} Hours 3156 Miles

The engines of the Liverpool are of the largest power yet in use, being 467
horpe power, diameter cf cylinder 75 inches, and length of stroke 7 feet or 84
inches ; considering that the greater part of the voyage was under circum.
stances ?f tremendous bead seas and gales of wind, thie daily consumption ap-

s fair ove.

Since writing the above the Liverpool has returned to England. She de-
from New York on the 6th, and arrived at Liverpool on the 2lst of
ber. She steamed 8239 miles in 348} hours, and consumed 445 tons

9 owt. of fual, sod had mﬂ%whon she reached Liverpool, sufficient fuel
¢z board for 1] days more, or miles additional distance,

THE BANN RESERVOIRS, COUNTY OF DOWN, IRELAND.
MR. BATEMAR, ENGINEER,

The river called the Upper Bann, is peculiarly liable t» great irregulsrity
in the quantity of water; presenting, sometimes aAlmost udry bed, while, at
others, floods are pouring down with destructive violence.

The principal mills and bleach works are situated near the tawn of Ban-
bridge, where the river is closely occupied, above and below the town, for
about ten English miles.

Very considerable inconvenience was occasioned, during the summer
months, and other dry seasons of the year, by the inadequate supply of the
river; and, to remedy this inconvenience, it was propcsed to construct
reservoirs.

The greater part of the merchants and land proprietors connected with the
district, having formed themselves into a body, in the spring of 1835,
instructed Mr. Fairbairn, of Manchester, to examine and report on the most
favourable sites. Tbree sites were, consequently, fixed upoa—Lough Island
Reavy, near Castlewellan and the Devrs’ Meadow, near Hilltown, as impound-
ing reservoirs; and Corbet Lough, a few miles above Banbridge, as an
auxiliary reservoir. A bill was brought into Parlinment, which received
the Royal assent, on the 4th of July, 1836, empowering the company to
raise 40,0004., in 50/, shares, and to levy a rate on each foot of occupied fall,
not exceeding 10l per annum, the interest of the money ¢xpended being
limited for the protection of the fall-holders, to 7} per cent. per anoum.

Thbe ronstruction of the Lough Island Reavy reservoir, the largest and most
important of the three, has been carried on with viyour, and is now nearly com-
pleted. This, before the construction of these works, was a natural lake of
about 62} statute acres ; but the arca of the reservoir will be about 253 statute
acres, the surface of the water 35 feet above the level of the old lake, and the
average depth of the whole about 27 feet. It will be capable of containing
upwards of 290 millions of cubic feet of water, and will keep up the water
of the river, during the whole year, at about six or seven bourses’ power to
each foot of fall. The construction of the Corbet Lough reservoir, by saving
the night water from Lopgh Island Reavy, or that portion which would be
running past the mills, when they were not working, would increase the
power of the river to niue or ten horses’ power, upon each foot of fall, belcw
the outlet, from Corbet Lough.

The land, for the Lough Island Reavy reservoir, including the value of
some chief rents, payable by the company, has cost about 6,000L; and the
expense of constructing the various works—viz., embankments, feeders,
roads, &c., will amount 10 between 14,0001. and 15,000L

There are four embankments to retain the water in the reservoir, mea-
suring together about 1,560 yards in length, and containing about 219,000
cubic yards of earth and stone work. The principal bank is 700 yards long,
and contains about 112,000 cubic yards. The inside slopes are faced with
stone pitching, varying from two to three feet in thickness, according to the
sheltered or expozed sitpation of the banks. They are formed in concave
borizontal layers, about three feet thick, with an upright ** puddie wall”’ in
the centre.

The water is discharged by two cest-iron pipes, of eighteen inches in
diame-er, within an ashlar granite culvert, extending under the principal
embankment, the valves being at the outer end, and enclosed in a handsome
vault or building of 1he Egyptian styleof architecture,

To supply the reservoir, the river Muddock is directed into it hy & feeder, or
new river course, 1 mile 550 yards in length, 4 iert 6 inches deep, 19 feet
6 inches wide at the top, with stop-gates and wasie weirs t¢ regulate the
quantity of waters. The surplus waters of the Moneyscalp bro ik, and of the
Slievenalargy brook, are also taken into the res. rvoir; the first 5y R feeder of
1,060 yards long, a:d 3 yaids wide; and the latter by a drain of about a
quarter of a mile in length .

To convey the water from the reservoir to the river, the old drain from the
Lovgh to the Muddock, abouta milein length, has been mide 5 yards vide.

The reservoir, when full, will be one and a quarter English miles in
lengtb, half a mile rcross in the hroadest part, and near A quarter of a mile
in the narrowest and, witk tbe assistance of a little judicious planting, will
present one of the most interesting objects in that part of the couutry.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

ROYAL INSTITUTE OF BRITISH ARCHITECTS.

The first meeting for the present session was held on Monday evetting, 3rd
Decembar, Earl de Grey, president, in the chair.

The noble president, on taking the chair, expressed his satisfaction at meet-
ing the members on that occasion, and briefly alluded to the circumstances
which had transpired since the last session. During the recess an attempt
had been madeto consolidate this society along with another formed for the
prosecution of similar objects, but without success. Since they had last met
the profession of architecture had lost one of its most distinguished members
in M. Passier, a foreign corresponding member. To show the reciprocity of
feeling and spirit wbich existed betweea the architects of our own and foreign
countries, it was stated tbat the intimation of his death was officially come
municated to the society. Another instance of the growing interest and im-
portance attached to the institute was also recently shown in the casc of the
visit to this country of M, Zant, @ foreign professor, who mads it his deposi-
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tory. During the recess the council have made arrangements for the delivery
of lectures on acoustics and geology, two important objects connected with
architecture, and which will soon be delivered. It is also intended to enlasge
the benefits of the institute by establishing a new class, to be called the
students’ class, for the instruction of those who are not forward enough for
associates.

Mr. Donaldson announced the list of prescnts received since the last session,
and stated that the noble president had communicated with the Rajah of
Tanjore, to whom the institute is under so many cbligations, to continue an
intercourse which has already been so beneficial.

Mr. Barry exhibited varions medals taken out of the excavations for a sewer
near the site of the new Houses of Parliament, a description of which was
promised on an early occasion.

Mr. Fowler read a highly interesting paper on the art of glass painting, by
Mr. Shaw, member, entering at length into its antiquity, general divisions,
classification, different styles, and proper employment.

Messrs. Hoadley and Oldfield, of the Hampstead-road, exhibited some beau-
tiful specimens of stained glass.

Mr. Godwin, jun., presented to the meeting an cngraving of Girard College,
Philadelphie, now in progress of execution, together with the original drawing,
which had been left with him by the architect, T. Q. Walters, Esq., for that
purpose, Mr. Godwin did this personally, in order that he might inform the
meeting of the great respect with which the Institute was regarded by the
American architects, and of the endeavours which had been made to form a
similar society there, Widely separated as the States are, circulars were
addressed to the chief architects in each, inviting them to attcnd in New York
on a certain day, for the purpose of t:fnnizin;.r an association ; and several of
the instiﬁghtors of the attempt travelled a hundred miles to keep the appoint-
ment. o meeting was more numerous than could have been expected.
Resolutions were , rules drawn up, and then, heving first arranged an
annual re-union, they each d to their widely.separated homes. The
second meeting, it need bardly be said, when the difficulties are considered,
was less numerously attended. The chief members of the society, who were
much engaged, found the sacrifice of time too great, and the attempt was
ultimately given up, although not before much goed feeling had been pro-
moted, nncf sore other good results effected- As Mr. Godwin ubserved, the
whole transaction was so creditable to our Trans-Atlantic colleagues that it
was worthy of mention at the Institute of Architects.

The second meeting for the session was held Monday evening, 11th December,
Mr. Robinson, V. P., in the chair.

Mr. Godwin, jun., read a letter in explanation of some published views of
his upon concrete, and in reply to sogne remarkes on the subject by Colonel
Pasley.

The donations to the library contained several works of rare archaiological
and architectural interest; and amongst various novel objects cxhibited were
some drawings of the Cathedral of Carlisle, and in particular of the circular
roof, from Mr. Billings ; some very superior embellishments and designs in
paper-hangings, from Mr. Clark ; anda French work from Mr. Bohn, on the
antiquities of Mexico, being a continuation of the splendid work of Lord
Kingsborough on the same subject.

Mr. Donaldson, the secretary, read a memoir of the late Mr. Thomas Lee,
architect, who died in 1834, and who was one of the founders of this institute.
He was engaged in the construction of a great many public works, the most
prominent of which was the column to his Grace the Duke of Wellington,
erected on Wellington-hill, one mile and a half from Blackdown, in Somerset-
shire, and near the place from whicb the title is derived. After a very suc-
cessful and eminent course, this deserving architect was found dead on the
shore, near which he had been bathing, 1w :v Exeter, meeting an untimely
death at the age of 40 years.

An interesting conversation ensued « 1 the subject of the various com-
binations of the different orders of architct:'rc, on which the probable opinion
was given of the formation of an English style, of which there are now so
many proofs.

-

ARCHITECTURAL SOCIETY. R
At an ordinary montily meeting of the society, held at their rooms, No, 35,
Lincoln’s-inn-fields, on Tuesday evening, Dec. 4, 1838, William Tite, Esq.
F.R.S., President, in the chair, a letter was read from Mr. Sims, on various
uses of asphalte, which the writer did not, however, consider applicable 10
ornamental structures, from the ease with which it was affected by beat, from
the sun, and other causes, A notice was given that the next subject for a
sketch was a derign for an entrance to a railway station, without offices. Mr.
Phillips read an interesting essay om some emsential points comnected with
strncture, which we have inserted in another part of our journal.

The following letter was inadvertently omitted to be forwarded last month, but
which was received some fime since from the Architectural Union at Berkin,
and read at the opening meeting,

TO THE ABCHITECTURAL SOCIETY, LONDON.

The Architectural Society have reccived our friendly gresting, which Mr.
Alexander undertook to deliver. We herewith beg to repeat the same, and
likewise 1o express tho wish that, by means of interchange of information,
with a view to tbe promotiou of our art, we may coment an intimate connexion
between the two societies.

We observe by the laws of the Architectural Soclety, which Mr. A, pre-
seated to us, that, with some varistion in form, the society bas the same object
in view, and consists of stmilar members to our owi. 'We beliove, therefore,

that each society may be benefited by reciprocal communications, and sccord-
inily bef that we may be entrusted with inquirics and commissions within the
J’ re of our profession, and that we may be permitted to nse the same free.

om.

With the laws of our society wo beg herewith to present the first number
of the Architectural Album, which is not the work of the members of oo
society alone, like the architectural desi , but of German archltects gene.
rally, and which, by means of details, inﬁsldual buildings, and construction,
may be also useful to the workmen.

We purpose sending the continustion of this work, as well as the desiges
from the collection of the Architectural Union, together with the appertaimsg
lettcr-press, and we beg your friendly acceptance of the same.

Witi high respect,
THR COUNCIL OF THE ARCHITECTURAL UNION, BBRLIN.

SOCIETY OF ARTS.

The ordinary meeting was held on Wednesday evening, 19th December,
David Pollock, ., vice-president, in the chair. The silver medal was bal-
loted for, and awarded to Mr. J. Gray, for an improved instrument for taking
out teeth and stumps from their sockets. The arrangements allowed of 1
g::eer facility for its introduction, and upon extra claws which allowed o

r parchase upon the stump. A letter was read from the secretary of the
East India Company, accompanying a sample of tea from Assam for the opi-
nion of the society. A silver medal was next voted to Mr. H. Page, for u
improved, easicr, and more durable method of lettering marble. A comms-
nication was read from Mr. George Aikin, on the recent agricultural improve
ments in the fens of Cambridgeshire. The natural soil of these is dark,
being almost gray, and is mixed with a quantity of silt, below being a spongy

cat, and great part being on a stratum of blue calcareous clay. The Bedfox
evel, comprising 300,000 acres, was formerly very subject to overflows, and i
was only possible to work the land in spring and summer. The greares
quantity of oats that could be grocured was from four to five quarters per acre,
and the crops were often lost by the floods, but now, owing to improved agr-
culture, principally resulting from the application of steam power fgr windmiib
in drainage, the produce was from five to eight quarters. One great improve
ment was in the introduction of clay or marl, and where formerly only bad au

ew there could now be obtained excellent crops of good wzw and oats.

e proportion and succession of crops were stated, and the thanks of the
society were voted for the communication. Communicstions were next resd
from Mr. Roberts and Mr. Hickson on the growth of a new variety of potato,
submitted to them by the society in Jamuary last, but which were referred
back for further experiments. The meeting then adjourned over the recessto
the 9th of January.

ARTISTS8' AND AMATEURS' CONVERSAZIONE.

The first,conversazione for the season of this valuable society took place oa the
5th Dec. last, at the Freemasons’ Tavern, We cannot expect many visitants st
this early period of the scason, but we were pleased to see it so well attended
There were perhaps not so many publishers present as on ordinary occasions,
and fewer novelties, as to engravings ; but this deficiency was well supplied bty
the general interest in the proceedings which secmed to animate the company.
Among the engravings was one in the line style, by Robert Graves, A.R. A.,
from the picture of Shakspeare, taken before Justice Lucy for deer atoaling.
It does equal honour to the engraver, and to Mr. George Harvey the painter.
An additional point of interest sttached to this work is that the room and its
furniture arc studies, by permission of the descendants of the Midas judge
from the objects now in their possession. The picture and engraving both
belong to the Scotch Association. There was a picture by Allen, o
Whittington and bis cat, and another by Cooper, and also an engraving of the
Battle of the Covenanters at Drumclog. Stanfield contributed draw-
:lnﬁ and among the minor objects were a portrait of Miss Roberta by M.

o

‘Wood, & miniature, copied from Gainsborough, by Mise Augusta Cole,
and nautical sketches by D. s, &c. We were glad to see the ladies come
forward to su those elegant arts whick instead of meriting the designation

of Pliny, * Solatia servitutis,” ought more properly to be considered as
ornaments of the bousehold, and bandmaids of the domestic virtaes. As the
season advances these conversationi will, no doubt, be more fully sttended by
the numerous members ; but even at the present early period they afforded full
evidence of the pleasure they wero capablo of communicating, and the good
they are likely to effect. It is, indeed, through such means artists must
hope to promote the progross of the Arts, which are no mysteries to be kept

secl nor objects of difficult comprehension, but as they strongly to
the human mind, so by that they must be judged, and to be i n{ust
first be known.

HORTICULTURAL SOCIETY.

At the ordinary meeting on the 4th instant, Dr. Henderson in the chair, Dr.
Lindley read a lengthened report of the effects of the late frost of 1897-8.
The intensity of the cold was much greater than in many previous years. It
bad been proved, notwithstanding the assertion that the ground had been frozen
to a depth of two feet, that although on the surface the thermometer was foar
degrees and a half below zero, it was never frozen for a foot below the surface.
In the kitchen ground the frost was not found at more than nine inches, in
ordidary soil at ten inches, and in an arboretum of moss not below five inches.
The concluding of the paper was devoted to an examimation of the
mechanical and other effocts of frost upon plants,
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MEETINGS OF SCIENTIFIC SOCIETIES.

Royal Society, Somerset House, Thursdays, at 8} r.u., 10, 17, 24, and 30.

(ﬁziety of Antiquaries, Somerset House, Th ys, at 8} r.u., 10,17,
an .

Institotion of Civil Engineers, 25, Great George.street, Westminster,
T uaesdays, at 8 r.u1., 8, 15, and 29.

Royal Institute of Britisk Architects, 16, Lower Grosvenor-street, Mondays,
at 8 p.M., 7, and 21.

Architectural Society, 35, Lincoln’s-inn-fields, Tuesday, at 8 rar, 1.

Society of Arts, Adeiphi, Wednesdays, at 8 p.u., 9, 16, 23, and 30.

LAW PROCEEDINGS.

ALLEGED BREACH OF CONTRACT.

The following case, relative to contracts, is so important to the profession,
that we recommend it to their especial notice :—

VICE-CHANCELLOR'S COURT—Dkc. 7, 8,
RANGER . GREAT WESTERN RAILWAY COMPANY.

Mr. K. Bruce, Mr. Jacob, and Mr. Stevens appeared on behalf of the Great

3 estern Railway Company, in support ;{ a demuryver put into a bill, which the
plaintiff, wrho is a large contractor with the company, had pled aguinst them, to
cblain relief under cerlain contracts he had entered into with them, principally
with reference to works at the Bristol end of the line, ‘The learned counsel said
tbe demurrer had been filed on two grounds—multifariousness and want of
equity. Before reading the prayer, Lowever, it would be necessary to give
the court a short outline of the case on which it was founded, as well as to
make the alternatives it contained intelligible to the court. The plaintiff,
W illiam Ranger, had cntered into four contracts with the company for the
prusecution of works on various parts of the line. The contracts known in
the pleadings by the letters B 1 and B 2, and the supplemental or extension
cootract, all related to portions of the works on the Bristol end of the line.
They were not connected together, but all had reference to a neighbouring
district of the country. The fourth contract, distinguished in the pleadings
as L 8, from its relating to the London end of the line, referred to works in
the neigbbourhood of Reading, and was materially distinguished from the
otber three. In the course of making these contracts the plaintiff found it
necessary to obtain sureties to join with him io his contracts with the com-
pany. The surcties to the three first contracts were James Cordy and
Ricbard Ranger only, and to the last James Cordy, Richard Ranger, and
George Ranger. These sureties and the company were the defendants to the
sait. The contracts contained provisions similar to those which were familiar
to the court, from baving occurred in the Popish chapel case at Hereford,*
where tbe contracting parties submitted to refer every dispute as to the suf-
ficiency of the work to the decision of the architect. The only difference in
this case was that the superintending engineer, instead of the architect, was
to be the absoiute judge of the fituess of the work, and as to the paymenta to
be made from time to time ou certificates under his own hand. Nothing
could be more absolute than the powers given by these provisions; they
were, nevertheless, generally ndopted in contracts of this desecription, and
though it might excite some wonder how parties would willingly submit
themselves to them, still they had not yet been found in practice to be ordi-
uarily attended with inconvenience. Independently of this power the contract
contaived a stipulation that the company should be empowered to resume pos-
pession of the works, in case the plaintitl made any default in its execution.
Under the provisions of this contract the works had proceeded from time to
time to a very considerable extent, when, after various disputes and defaultx
(as the company alleged) on the part of the plaintiff, the company at length,
in exercise of their powers, had teken possession of the plants, works,
materinls, &c., which were situate in that part of the Bristol end of the line
comprehended in the contracts B 1, B 2, and the extension contract. Of the
works comprised in the other contract in the neighbourhood of Reading pos-
session had not been taken, but they were mow in progress and diligent
prosecution by the plaintiff. This brief abstract of the case would enable
the court sufficiently to understand the prayer of the bill, with this additional
observation. [n the course of the works the company, at Ranger’s request,
made to him which, as they rcpresented, exceeded the amount of
what was justly due to him, whereon they took certain security on the plant,
materials, &c., 8s a kind of mortgage, without taking possession, and of the
reserved funds of 20 per cent. in the hands of the company. These matters
being all fully set out, the principal portions of the prayer were that the
company might elect whether they would permit the plaintiff to continue and
complete the several works which on the 2nd of Julylast he was in the course
of eompleting, or whether they would discharge tho plaintiff from the further
execation of them, the plaintiff offering to accept either alternative, on being
paid the amount justly due to him on the footing of his contracts and agree-
wments, or otherwise on such terms as the court should think fit to direct.
And in case the company should elect to permit the plaintiff to continue and
complete the works, then that they might be directed to reinstate the plaintiff
in the fon of such of the works and of the plant and materials thereon,
of which they had taken possession, and to pay him snch amount as, upon a
jost account to be taken as after prayed, should be found to be justly due to

* Reporied in Jouroal No, 8, p, 201

moneys paid to him or for his use, and all moneys which the company
should be entitled to deduct or retain by way of a reserve fund or under
their mortgage deeds or otherwise, during the progress of the works,
and that all proper accounts might be taken for ascertaining such
balance, and that all proper directions might be given for ascertaining
the quantity and price of the contract works. And in case the com-
pany should clect to discharge the plaintiff, then that he might be wholly and
completely exonerated from all future liability to see to the execution of the
wotks, and from all responsibility to arise therefrom ; and that thereupon all
accounts in relation to the contract and works, or such of them from which
the plaintiff should be discharged, might be taken, and that the company
might pay the balance, deducting therefrom the amount due on the footing of
their mortgage securities, the plaintiff offering, in case a balance should be
found due from him, to pay the same, and that the company might be decreed
to deliver upto him the plant, engines, &c., of which they had taken possession,
and permit bim to remove that portion of which they had not taken pos-
seasion ; and that it might be declared the plaintiff was not subject to or was
entitled to be relieved in equity against any penalties or forfeitures under his
contracts ; and that the company might be restrained from retaining or with-
holding from the plaintiff'the possession of his plant, &c., of which they had
taken possession, and from doing any act whereby he might be prevented
from completing the works or from removing off the ground, or otberwise
altering the situation of the plant and materials already upon the ground.
The court would thus sec the relief prayed turned upon the right of
the company to make their election which course they would take, no offer
being made to redeem the mortgages, nor any question of account raised,
except on this imaginary right to have an election. He should now proceed
more in detril with the case made upon the bill. It set out with a statement
of the act of Parliament of the Gth of the late King, incorporating the company,
and setting forth their powers, under which any three directors might enter
into written contracts, which would be binding on the company. It then
stated subsequent acts under the several provisions of which, taken togcther,
they had entered into the four contracts with the plaintiff, which it was aileged
were signed by the plaintiff, and under the common seal of the company, or
otherwise executed on behalf of and assented to by them. The first contract
(B 1), dated March, 1833, related to the erection of earth work, tunnelling,
building a bridge over the siver Avon, &ec., stipulated the works should be
done to the satisfaction of the company, and of their principal and resident
engineer, clerk of works, surveyor, and inspector, and declared that all dis-
putes were to be referred to the exclusive arbitration of the principal engineer
for the time Leiog, and the instalments for works done were only to be paid
on a certificate under his handwriting. It then contained the usual powers
to the company, requiring a sufficient number of workmen to be employed,
and preventing sub-contracts without the consent of five directors. Then
followed a clause, that in case the contractor should becomne bankrupt or
insolvent, or should neglect or otherwise become incapable to proceed with
the works, the company should have power to give hin notice in writing
to proceed, and if default was made for seven days after such notice, the
company were at liberty to employ otbers to proceed with the works, and
any previous payments were to be considered as the full value of any works
already done.

With reference to the nature of the engagement into which the defendants
had entered, they were found to exist in all trades and professions. The
direction being absolute, the company bad taken possession on a breach of
the contract, and, if they had taken wrongful possession, an action of trover
or ejectment was the proper proceeding. The learned counsel concluded by
observiog that no fraud was allcged either against Mr. Brunel or the com.
pany. The plaintiff only disagreed with Mr. Brunel on questions of time
and other calculations : he only attacked his skill, or accused him of negli-
gence, but nowhcere complained of fraud. In one place he said he was
unfairly dealt with; and, as it had been decided in the Hereford case a
charge of fraud was necessary, and was nowhere to be found in the present,
it could not be relieved against in a conrt of equity. On all these grounds,
therefore, the demurrer must prevail.

Mr, Sergeant Wilde, Mr. Wakefield, and Mr. Girdlestone, severally ad-
dressed the court in support of the bill. The learned counsel dwelt upon
the importance of the case to the plaintiff, whose property, to thc valuc of
100,000{., was arbitrarily seized by the company, and himself left to the
mercy of his creditors, whose money he had expended in purchasing that
property. The contract, it was contended, was so manifestly unrighteous,
and the use made of it was so unjust, that the court was bound to interfere.
The plaintiff contended there was no forfeiture. The company, it was
charged, was labouring to create one by incquitable means, and this manner
of acting, both prior and subsequently to the notice, bore out the imputation
of the fraudulent motives which dictated the notice; and when the plaintiff
was earnestly praying for some specific information as to the causes of com-
plaints, the defendants were as cautious in concealing them. Upon the point
of multifariousness, the decisions of the present Lord Chancellor showed that
was & question of convenijence, and the company, at least in this instance,
bad no reason to complain that one bill, rather than four, had been filed
against them.

During the discussion, which occupied the whole day, his Honour asked
whether the validity of such contracts of forfeiture as these had been dis-
cussed in courts of law ?

Mr. Sergeant Wilde did not recollect any instance in which the question
had been tried.
him, under the contracts or otherwise in respect of the contract works and
extra additional altered works and extension works, after deducting all
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His Honour said this was & ease very much parallel to that of the Roman
Ca holic cliapel at HHe-eford, where the whole works were secized, and the
conractors were left to get what redress they could; and certainly they gnt
non - in thin court, It was a cnse of Leart-breaking hardship, but his Honour
never heard there was an appeal from his decision.

Mr. Sergeant Wilde—Probably the men became bankrupt.

W en it was urged by Mr. Wakefield that the principle of lnw would not
permit the parties 1o constitute Mr. Brunel a judge without apyeal,

Hix Honnur asked, t1en what would become of the case of Heap v. the
Arch'.i-hop of Canterbury ¢

Mr. Wakefield relied on the well-known rule as to athitration clauses.

Hix Honour, without calling for a reply, deinered judginent, and said he
must allow the demurrer for want of equity. He did net think the obje tion
for multifariousness was well founded, or the coi.tracts, thouvgh not nue and
ihe same, were yet in pari mulerit ; and if the court bad jurisdiction at all. jt
could only exercire that jurisdiction upon the cuntracts altogether, and the
parties bhad, in their dealings under the contracts, blended them together,
1ccording to the allegations in the bill. One observation, however, occurred
to bim: the suit was so framed that if any other parties shouid make the
objection, it can hardly be made witl out producing that objection to the bill
for waut of parties which the plaintiff had already submitied to as insuperable.
It was impoasible not to see that George Ranger had nothirg to do with the
three first contracts, and if he objects, his name must be struck out of the
record; and if he is off the record, the objection for want of parties revives,
and thus the bill is placed between Scylla and Charybiis. With respect
to the general point, he could not but himself think it was the intention of
the company that they should have, in a very great degree, an arbitrary
power to dismiss the contractor if they should feel dissatisfled with him;
and, to his mind, the language of the clause which related to the notice of
dismissal proved it. The clause was thus :—* In case William Ranger should
become insolvent, or be declared a bankrupt, or from any cause whatever
other than the act of the company, their engineer, or agent, should be pre.
vented from, or delayed in, proceeding with and completing the work nccord-
ing to the contract, or should not commence or proceed with the work to the
satisfaction of the company, then it should be lawful for the company to give
him notice, requiring him to enter upon and regularly proceed with the work ;
and in case he should, within seven days afier the notice, make default, it
should he lawful for the cnmpany to employ another respcctable workman,”
and se on. His Honour observed upon the generality of the second member
of the sentence, namely, *“in case the contractor sirovld not commence or
proceed with the work to the satisfaction ef the company,” and said itap.
peared to him that the parties in firming the clause were sensible if they
allowed it to stand in the spirit of the first member of the sentence they
would bave taken away from the company their arbitrary power; and if they
meant to guard against a despotic and arbitrary exercise of power or whim,
how came it that none of the exceptive words in the first branch found their
way info that sentence? And it appeared to him that there was very great
reason for the company to stipulate for that power, for these works must be
performed in a particular time, and it would never do for the company to
enter into bickerings with the contractor from time to time whether he was
going on with the works in a proper manner; and, therefore, in his opinion
very wisely, and with the full knowledge of the contractor, they stipulated
for an arbitiary power to give notice; and he could pot but think the only
reasonable method of construing the words * make default’’ was to read them
with reference to the preceding sentence, so as to make the dismissal to de-
pead simply upon his not going on to the satisfaction of the company. Any
other interpretation would be nonsense; for, suppose the company gave
notice, and the contractor went on to their dissatisfaction, they must, it is
said, give notice again ; and so on you have a succession of notices, and the
company in a pe:petual state of dissatisfaction with the contrector. That
could not be the meaning of the parties. 1t was evidently tbeir intention that
that the company shouid have liberty to exercise the arbitrary powaer of
ejecting the contractor. His Honour then referred to the case of Heap v. the-
Archbishop of Cuntetbury, in which, if he recollected aright, a party con-
tracted with the commissioners for building churches that & contract should
be perfoimed to the satisfation of certain individuals. Upon a question of
forfeitur. for breach of contract, it was urged that the stipulation was arbi-
trary and unjust; but the answer was, it was quite Impossible for the persons
on whone behalf the work was done, themselves to form & fair opinion upon
it, and they were peifectly jistified in stipulating thut it should be performed
to the satisfuction of rome g.ven individua on whom he had reliance, and, if
he wus not satisfied, they meant, as the contractor was awarg, that there
should be no ajpeal. He could not for the,.Lifp .of him thirk but that the
cumpany meant to reserve, And did reserve,,ip themselves an arbitrary right to
dismiss the plaintiff; and aithougb it was atated in the bill that the company
had dismissed h m with & view to get hold of his property, and so on, that
may betrue; yet, if they have dismissed him, they have only exercised the
right which 1Ley possessed, and the exercise of thut right was followed with
consrquences wh ch they did not contemplate, and which were mere accretjons
in eaercise of 1he right.  Just consider the power of arbitraiily dismissing
persons it their «mployment, wlich purtiés possess, in many instances, under
the iaw of Eng'end. Put the case of commoun day labourers or servants.
You muy go hun e, & complaint may be made, and you dismiss your servant,
and refuse to give h m a character, yet he has no redress. .1f you give a false
ch.racter, that is & different matter. But supposing the power of dismissal
in \ns case were nol arbitiary, he could ot see bow the court could inter-
fere. If the forfelture was legal, there-was no redress at law. A party

applying for equity must do equity. And how was a court of equity to
relieve against the forfeiture without providing for the execution of the con-
tract? And if the court will not execute a building contract, a fortiori, it
wi]l not execute such a contract as this. Thus the court was disabled fiom
giving any equity to the plaintiff, because it was disabled from giving
that reciprocal equity to the defendant of effectuslly providing at once
for the completion of the railroad without interruption, to which he was
entitled. And if the court cannot relieve the plaintiff because it canoot
relieve the defendant, tbere is no portion of the bill on which it cas be sus-
tained. . The case was nothing more than that the company had illegally, and
without warrant, seized the plaintifi°'s spades, wheelbarrows, &c., and there-
fore the bill was filed. There was no case for an acc unt. The payments
were »ll on one side for work, and lubour on the other. If there wasa
question of trespass, or if there was a question upon a quantum mervil, 8
court of law was the place where that should be decided ; but so | ng as the
work was in progress this court could not interfere. He should therefore ailow
the demurrer.

This decision, of course, disposed of the motion for the injunction.

Against this decision the plaintiff appealed to the Court of Chancery, the
appea! was argued before the Lord Chancellor on the 23rd of Aurust last, and
J}Iuwing day. On Twesday, December 4th last, the Lord Chancellor delivered
the following judgment, reversing the deeision of the Vice Chancellor :—

This was & demurrer which came befote him during the long vacation.
He had been induced to hear It, although the sittings were terminated, be-
cause it was represented as Decessary that the demurrer should be disposed of
in order to give the parly an opportunity of moving for an injunction ; but he
was 80 $atisfied from the discussion which took place on the case made by the
bill that it was not one in which he should interfere, that he had delayed
pronouncing his opinion till now. The demurrer was a general demurrer by
the Great Western Railway Company, on account of multifariousness; but
he saw no reason for entertaining it on that ground, the company being im-
mediately interested in the whole matter introduced in the bill. It remained
to be considered whether the general demurrer for want of equity could pre-
vail. It could not of course prevail, if there was any part of the relief
prayed to which the plaintiff was entitled. The bill was certainly singular
in its form, because it prayed that the defendants might elect whether they
would restore the plaintif to the situation in which he was in possession of
the work, 50 as to enable him to complete the works he had contracted to
perform, or if not, that they should consider the contract &t an end ; but in
either alternative the prayer was, that the nccounts which subsisted between
the plaintiff and defendants might be taken. In was not neceasary to go
into the very detailed circumstances laid before him at the hearing, because
if any part wes capable of giving an equity, of course the demurrer could not
prevail. But for the purpose of explaining the view he took of the case on
the bill, it was sufficient to state, that the plaintiff alleged he had entered into
contracts to do certain works on the railway ; that it was part of the pro-
visions of those contracts that the surveyorand engineer of the company
should every fortnight ascertain the quantity, or rather the value of the
work done according to ceitain stipulated rates of charge; that the
contractor, the plaintiff, should be paid four-fifths, 80l., out of every
1001, for the amount of work sc ascertained to be done, the 20). per
cent. unpaid being to remain in the hands of the company until it had accu-
mulated to a certain sum, 4,000l., and ou attaining that amount, the engineer
having satisfied himself that the work was well done, the contractor was to
be paid tte who'e that was due. In these contracts there were certain con-
ditions imposing grert penalties and giving great powers to the railway com-
g:ny. Among others there was this condition—if the engineer should not

satisfied with the inode in which the works were conducted and the pro-
gress made, the company were to give notice to the contractor to prosecute
the works, and if he did not within seven days prosecute the works, they
should be at liberty to enter upon the works in progress. Upon that taking
place, not only all the plant, machinery, utensils, &c., employed by the con-
tractor was to become forfeited to the company, but the plaintiff was also to
forfeit all that remained unpaid on the work previously done—i. e., that the
money actually paid should be considered in full satisfaction of the work up
to that time. If the engineer had done that which the contracts required—if
he had provided for the payment, according 1o the contracts, of §01. per cent.

on ali tbe work done every fortnight, the forfeiture would have operated on.

the 201. per cent. remaining unpaid ; but the case made by the bill was, that
this had not been done, and that in fact the engineer, favouring the company
and acting oppressively towards the comtrnctor, did not estimate the work
done ro as to give the contractor 801, per cent. According to the statement
in the bill, & very much larger sum was due to the contractor than 201. per
cent. on the previous estimates, yet the penalty was sought to be enforced on
all that was due, not only to exclude the contractor from the 20l. per cent.
not paid, but also from a very large proportion of the 80l. per cent. which
he ought to have received. How was this, then, to be ascertained? Only
by nu investigation of the work done, and the mode in which the engineer
hnd est mated it. But that was not the whole case stated in the bill. Inde-
jenden‘ly of the woiks carried on under these several contracts, which were
in writing, there were other contracts not in writing ; there was also what
was called the extension contract for carrying on the line, which was not in
writing, but to be carried on at certain stipulated prices. Under that con-
tract, the bill alleged payments had been made, but very large sums
still remained unpaid. The bill stated that apwards of 30,000]. remained
due on works actuslly completed by the contractor ; sc that if the
company were right in dolng what they had . dome, and enforcing
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the contracts for forfeiture, they were in possession of a Jarge sum of
money, which, even in that case, must be coming to the plaintiff,
while the amount could only be ascertained by the quantity of work done,
and the mode in which payment had been calculated—an investigation
obviously which could only take place under the superintendence of a court
of equity, for it was utterly impossible such an account could be taken in
any court of law, The case, however., went still further than that. The
bill stated, tbat the plaintiff being pressed for money to carry on the works,
applied to the company for an advance on loan; they consented, and three
several advances were made, secured on the property of the contractor—
namely, on the plant, utensils, and tools employed in car:ying on the works,
and by a mortgage on what remained due to him, the 20/ per cent. for work
previously dome, but that the bill alleged applied only to the plant,
implements, and tools for the works under the written contracts: it did not
apply tothe piant, utensils, and toolsemployed on the contract not in writing.
The company, however, had taken possession of the whole; they claimed
all underthe penalty as forfeited. Now,the bill contained a statement which,
if true, showed that the company had no title under that clause of forfeiture.
The forfeiture could only be enforced if the contractor disregarded the
monition after seven days ; and the bill alleged that within the seven days,
taking up the very words of the contract, the plaintiff had put himself in
that situation, which, if true, would have prevented a forfeiture. The com-
pany therefore bad no title under that clause of forfeiture; but if they had
no title under that clause of forfeiture, they were in pussession of
property, stated in the bill to amount to 70,0001, on which they nndoubtedly
had a lien for the repayment of the sums advanced to the contractos. The
bill also stated that the eugineer of the company declared that in making the
certificates he should consider what was the state of the account upon all
the contracts. The result, therefore, would be, according to the allegations
in the bil, that the defendants had illegally and without authority possessed
themselves of property which they contracted to leave iu the hands of the
plaintiff, and an unsettled account remained between them. It was impossible
to say, if such a case were made out, that the Court would not administer
some relief; it was impossible to say the plaintiff had no equity, aud the
demurrer could not be supported.

The Vice-Chancellor’s decision allowing the demurrer was accordingly
overruled.

PRIVY COUNCIL, WepxNEsDAY, DEC. 12

The petition of James Russell, Esq., of Handsworth, came on for hearing
before the Privy Council this day. e lords present were Lord Brougham,
Mr. Justice Parke, Mr. Justice Bosanquet, Sir Stephen Lushington, and the
Hon. Mr. Erskine.

The petitioner prayed for the renewal of a patent  for certain improve.
wents in maoufacturing tabes for gas and other inrioaes," assigned to him
by Cornelias Whitehouse, & workmau employed by him for the purpose of
carrying into effect the manufacture of tubes by machivery.

Mr, Cresswell (in the absence of Sir Wiiliam Follett) detailed the history
of gas-tubing from the period of the application of old gun-barrels for that

. e present igvention had ariscn in consequence of the petitioner
having been prevented by the combinatiun of his workmen from meeting the
demands of the Gas Companies for tubes, the supply afforded by manipula-
tion being limlted, and too dependent upon the caprice of his workmen to
allow him to entor into contracts. The great demand for the patent tubing,
and its great superiority over the hammered tube, bad led to numerous in.
fringements, which, cougled with the enormous extemt of litigation conse.
quent on such piracies, had deprived the petitioner of the fair and uate
remuneration he ought to have obtained for so valusble an invention, withoat
wbich gas-lighting could not have been carried on o its present extent,
and which had led to several inventions of great utility.

Angier March Perkins, E:j., Civil Engineer, proved that he was the in.
ventor of an improved method of heating buildings, which had been adopted
in the British Museum, Milbank Penitentiary, and in many churches, houses,
and other buildings, both public and private, to a great extent, and that his
patent was entirely dependent upon the patent tubing of Mr. Russell, without
which he could not have “C'xn 3 I?:nt his mvenzio:i that o had e

Francis Bramah, ., Civil Engineer, prov at he inspected Mr.
Russell's works, lndF:l delighted with the beauty of the invention; that he
had for some years used the patent tubing, and had submitted it to a pressure

of 3 tons the square inch.” Mr. Bramah also spoke to the t reduc-
tion in effected by the patent, and its ntility for hollow axles, spindles
for machinery, and a variety of mechanical purposes, independent of its value

heat, (%or fluids.

The Lords of the cil having intimated their opinion that the value of
the patent was in some degree proved hy the numerous decisions of the Courts
of Law in its favour, the sccounts were put in and verified.

Mr. Fletcher, of Dudley, as solicitor to the ieﬁtioner, produced the original

tents and other documents, and proved that he had complied with the regu.

tions pro-  gated by the Privy Council.

The Attc ey General theu addressed their Lordships on bebalf of the
Crown, and sw.’ed that he was fully scquainted with Mr. Russell's patent,
baving been mfﬂoyed in opposition to it in different Courts of Law. He
eould, however, fully attest the value and utility of the invention ; and if their
lordships should be of opinion that sufficient remuneration had not been
afforded, be should, under the peculiar circumstances of the case, rejoice if
thefy lordahips would mmox@on‘:;r:uﬁuldqmwﬁw
be.glven 10 an invention of grest public

paper.
Steamer—On Th

Lord Brougham: Their lordships having taken the whole of this matter
into account, retain the opinin they have bad impressed upon their
minds from the very beginuing—that this is an invention of extraordinary
merit, doing the greatest honour to the inventor, comferring great benefit
on the community ; founding in this eminent merit not merely the application
of a known principle embodymi it in new machinery, and applying it to prac-
tical purposes, but involving the discovery of a new, curious, and most im-
portant principle, and, at the same time, applying that principle to a most im-
portant purpose. Their lordships bave on the same side of the question taken
1nto sccount (which it is material to mention) Mr. Russell's merit in patro-
nising the ingenious and deserving author of this invention, in expending
money tiil he was enabled to complete this invention, and in liberl.llx sapply-
ing the funds which were requisite for the purpose of carrying this invention
juto execution. On the other hand, tbeir lordships bave taken into mature
consideration (which they always do in such cases) the profit made by the

tentee, M. Russell, standing in the place of the inventor. They find that
It is not a case, as in claims of other inventions of great ingenuity and cer.
tainly of t public benefit, of actual loss in some, and of very scanty if an
profit at zll realised in others, but that a considerable profit bas been ru.lueJ,
and upon the whole no loss. It is to be observed that the profit is not, per.
baps, very much greater, if at all greater than the ordinary profits on stock to
that amount employed without the privileges and extra profits of a monopoly.
It is proper to consider that one grest item of deduction from those profits
also iavolves t pain and apxiety and mEeling to the pnrt{, name'y, the
litigation to which t:mhu been subjected, and which is generally found to be
in proportion to the merit and the usefulness of a patent, namely, the tempta.
tion to infringe it, and to set st nought the right of the patentee, both in the
Court of Chancery, when he applies for protection by injunctios, and after-
wards in a Court of Law, when he comes to claim compensation for damages ;
the temptation being, as I have stated, in ion to the benefit and the
demand for the invention. That is an item wbich has, to a considerable degree,
attracted the attention of their lordships in this profit and loss account which
bas been laid before them in the course of these transactions. Taking the
whole of the matter iuto consideration—the merits of the patentee, the merits
of Mr. Russell, and the loss that has been sustainsd in the litigation—and
setting agwinst those, on the other hand, the profits which have been made,
their lordships were of opinion that the term ougbt 10 be extended, and upon
due execution bei iven to the undertaking, which has been just given b
Mr. Fletcher on be of the inventor, that the term ought te be axlaihs
for the period of six yesrs.

STEAM NAVIGATION.

An iron steam vessel, of 50 tons burden, 71 feet in length, and 10 feet of beam,
with wheels at her stern, constructed on the sculling principle, called the Robert J.
Stockton,’ came round from Liverpool to London upon an experi | trip, during
the late tremendous weather, and arrived in the river in safety on Monday evening,
Doc. 8. The superiority of the wheel introduced into this vessel, in comparison wi
what is called the Archimedesn screw, and other contrivances, was satisfactorily
shown, and no donbt whatever is entertained of its extensive adoption. The Robert
J. Stockton will in a few days proceed on a voyage across the Adantic~- Erening

ursdsy moming somo curiosity was excited at Blackwall, and
below, towards Gravesend, by the novel spectacle of a large heavy-laden shi&.lzro-
cpeding down the river p! by a steam app er ap was of
an o nuel,wilhtheueq)lionoflfwbanofimouﬁerﬁdu.mudh
different directions, to which the propellers appeared to be attached. No paddle.
boxes were viaible, nor was the water up, as in the case of the paddle-wheels
—the action seemed to be amooth and equable. This is the first attempt, as far as
we know, to adapt the use of steam er to propel a vessel of the ordinary construe.

tion ; and it certainly does, on on, seem extraordinary that some plan for
c;:cﬁusthh object not have been, before now, brought into beneficial use, the
expense the constant consumdption of fuel in steam vessels being

enormous

the great obstacle to the application of steam power to distant voyages. The ship above

alluded to is dde;n;;; going toll):‘d‘i;; her machinery, inclnding the boilers, occn-
comparatively little spsce.~—Daily paper.

P“&eu{auadlcnd gm Navigation~The Honse of Assembly of Newfoundland have

voted 8001 for the of stesm communication between Newfoundland and

Great Britain and s .

Bordeauz and New Fork Steam Navigation-A public meeting, attended bye!ghty.
nine of the most respectable merchants, was held at Bordesux on the 29ih of ‘Nov.,
and appointed a committee to take preparatory measures.—Commerce.

North Awmerica.—The important topie of steam-na to the British North
American colonies is ng much attention in Halifax and St. John's. Mr. Howe,
who had been adv: ginmgmdﬂuoxpedimyofnchngeinthepmt

, has returned to Halifax —Morning Advertiser.

West India Islands—We have seen, within the last fow days, a circuler containing
a prospectns of a plan for ing sud meintaining & regular commanication by stear
betwixt Liv: and the different West India Islands.—Liverpool Albion.

Brarilian Steam Navigation.—The Bahia people were looking forward with im.

ience for the arrival of some of the steamers which the Bahis Bay Steam Navigation

roposed to put into on In that guarter, and thare seemed to be every
dilpopd,:ilZnPon the pnnp:hhe demts to give all the encoursgement in their power
to the —Morning Post.

Prench Eaperimental Steam-Boat.—The steamer Veloce Las reccived ardars to hold
herself in readiness to ssil for Havannab and Mexico, to try the new system of mesta
adopted by ber commander, M. Bechamiel. The question wheibsr stosm snd wisd
can be combined will thus be speodily solvod—drmoricain, i
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Steam Cutter—The United States discovery ship in the South Seas, the Mace-
donisn, has an eight-hurse steam engine to put intu the cutter of the Frigate, to ply
up the varions rivers in Naw Zealand.

Adriatic Steam Nuvigalion,—The Austrian Lloyd's Company have established
steam vessels betwoeen Aucona and Trieste.

The Royal William startad on the 15th ultimo frora Liverpool for America. Sho
was provided with fuel sufficient for 27 days, of which 80 tous 9 cwt. wers of Mr.
Williams' patent peat stone fuel.

PROGRESS OF RAILWAYS.

Railway to Lewes and Hastings.—The plan comprehends a line of railway, com-
mencing from the line of the Loudon and Brighton Railway, at St. John's Common,
and running in nearly & straight line to Lewes, where it crosses the river a short dis.
tance below the bridge; it is then carried on through the levels of Laughton, across
the Cuckmere river near Selmeston, and from theuco through the Eastbourne and
Pevensey levels, passing to the north of Eastbourne, and in front of the Castle at
Pevensey, and thence in nearly a straight line to 8t. Leonard's and Hastings. The
line selected passes through 3o level a country, that the works required for its con-
struction are scarcely of greater maguitude than those of ordinary turnpike roads,
which is 8 circumstance of the moat material importauce, as diminishing the cost of
the line far below the usual & cost of other ruilways. The gradients aro also
peculiarly favourable. 1n connexion with this linc of railway, it is proposed to con-
struct s ship canal from Newhaven Harbour to Lewes, with & wet-dock and basiu at
Lewes, a little below Lewes bridge ; the cenal will contain twenty feet depth of water,
and by reason of avoiding the intricate windings of the river, will reduce the dis.
tance from Newhaven bridge to Lewes to five miles and a half. By this canal,
therefore, Lowes will become, as of old, a port, and the wholo of the trade and com-
merce of the district be brought to the merchant's own door.—Sussex E.rpress.

Brandling Junction Railway—Every exertion is being made to open this line of
rallway for publio couveyance as early as January next. Four splendid locomotive
engines, from the factory of Messrs. Longridge and Co., at the Bedlington Iron
Works, bave this week boen forwarded through this town for the Brandling Com-

y; 8and, from what we can learn, those engines called the Brandling, Newcastlo
mw being tried on the Newcastle and Carlisle line), Bedlington, and Gateshead, are
of 8 ver{ superior construction, and reflect much credit upon the manufacturers of
them.— Newcastle Journal,

A Conlrast.—Great Western Railway.—The works on the Great Weatern Railway,
near Reading, continue to be at a total standetill. Some of the labourers are beg-
ging about the streets of that town, and others have laft, to obtain work elsewhere.—
Reading Mercury—The works on the Great Western Railway, between Readiug
aud Dideot, are progressing with & rapidity and punctuality exceeding that on any
other portion of the line. Thereis a report that s temporary station will be erected
between this town (Reading) snd Twyford in April, but we do not believe it will be
required so soon.— Berkshire Chronicle.

e understand that the eastern arch of the Maidenhead bridge has been taken
down, for the purpose of rebuilding it: thiswe were afrald would be the case when
we surveyed the bridge in June last. .

London and Southamplon Railway.—Part of an embankmeut on this line, near
Waeybridge, gave way, and blocked up the road so as to oblige the passengers by the
five o'clock train to leave the i

London and Brighton Railway.-—ihe works on the London and Brighton Railway
are proceeding in the most satisfactory manner. There are 1,600 men now employed
on the line. osars. Thormnton are making rspid progress in the Long embankment
north of Clayton-hill : and the tunnel shafts at Merstham, Clayton, and Balcombe,
are nearly completed. In order to ite the execution of the works in the Shore-
ham branch, it is understood that a double set of men sro engaged for the outting on
Mr. Fuller's farm at Aldrington, the work being by these weans carried on night aud
day without intermissi Brighton Gaselt

London and Greemwich Railway.—On Tuesday, the 4th of December, the remain-
ing portion of the London and Greenwich Railway, extending from Deptiord to the
Prince of Orange public-house, in Greenwich, was privately opened, under the super-
intendence of the directors, who were accempanied by Colonel Landman, the
engipeer. The new part of the line is laid n longitudinal wood bearers, sup-
ported npon transverse wood sleepers upon a b:foof ballast. The top of the arches
have been caated with

it was d to

Manchester and Birmingham Railicay—A deputation of the directors, accompanied
by G. W. Buck, Eaq., the engineer, met the committee appointed by the town coun-
cil of Macclesfield, in order to communicate to them the plan for a diversion of the
{roposed branch to Macclesfield. Mr. Buck's report was read ; it stated that the
Macclesfield branch enters the mainline in a cutting, on a curve, sud at the fuot of sn
iuclined plane which is upwards of a mile in length. Under such circumnstances,
approacling trains would ﬁe invisible to each other, and, therefore, to prevent acci-
dents from collision, it would be absolutely necessary that the trains cowing fram
Macclestield should stop before entering upon the main line; but stopping here
would bo impracticable, on account of the momentum acquired in descending the
inclined plane. Again, although no trains might be approaching on the main line,
still the Macclesfiold trains should enter the main line at a slow speed, which would
be impracticable for the same reason, It is obvious that these defects are such as
would constantly give rimo to serious accidents, and, therefore, ought, if é)ouible. w
bo obviated; with that viow, Mr. Buck recommends that the Macclesfield liue shall
branch off near the seventh mile, on the Parliamentary plan, at Cheadle Hulme, and
thence proceed in a direction nearly south, pussing by the Siddall houses, then
gradually bearing eastward to Hollingworth smithy, where it should pass under the
road to Adlington Hall, and full into the Parliamentary line a short distance beyond,
from which place to Macclesfield the Parliamentary line will be retained. By di-
verting the turnpike road near the Mill-house, no crossing of it will be required in
the whole distance, except at Beech bridge. The length of this devistion will be
about 54 miles, of which the first 26 chains adjoining the main line may be level, and
the romaining distance will have an ascent of 20 feet in 8 mile, or 1.264. From Hol-
lingworth amithy to Macclesfield, the railway may be constructed of oue gradient of
1292, or abont 23 fectin amile. The advantages which will accrue from adopting
the proposed line are the following :—The length to construgt will be about one mile
less. e junction takes place where the main line is straight, upon a level, and
upon a small embankment. The maximum gradient will be 1.232, or about 23 feet
per mile, wheroas on the Parliamentary plan, it is 1-150, or 35 feet per mile. The
proposed line will be cheaper to execute and cheaper to work. .

Manchester and Birmingham Ruoilway.—The extensive viaduct across the
Mersey and valley at Stockport, has been left to Measrs. Towkinson and Messrs.
Holme, of Liverpool, at a little below £70,000. It will have twenty-two arches of
betwecn sixty and seventy feet span, the centre arch crossing the river at & height of
100 feet. e lowest estimate was about £02,000, and the highest was about
£100,000.—Maceleaficld Courier.

Sheffield and Rotherham Railiray—The station and its vicinity still continue the
great scene of attraction. On Sunday the ber of p gers conveyed amounted
to 2,500. The number of passengers who have travelled on the railway since it was
opened for business, have averaged 1,850 daily. A geutleman has made a wager that
800,000 persons will be conveyed in the railway carriages during the first twelve
months.—Shefficld Iris.

Birmingham and Gloucester Railway.—The Glonucester portion of the line is
rapidly approaching to completion. The earthwork is remarkably light, as is also
the masoury, of which the whole is being executed at prices hitherto unknown to
railway proprietors. Workmen are engaged all along the line, which is let in snall
contracts. At Tewkesbury the depot is comnenced, and the Lansdown depot
will be immediately proceeded with—the drawiugs being already in the builder's
hand. A plain but elegant skew bridge, under the Arle road, is now waiting for the
iron work; and wo observe the workmen very busy on the large bridgo which is
to carry the old Gloucester road over the railway.—Clellenham Looker-On.

Chester and  Birkenhead Railway.—We understand that Messrs. Clements and
Henry, the contractors for the Cheater end of the Birkenhead and Chester Ruilway,
are progressing satisfactorily in the heaviest portion of their work—rviz., the filling
up of the valley, and the erection of the bridge over the Dee and Mersey Canal at

ollington. oy are preparing an inclined road, and fitting up a stationary engine
atgreat expense, in order to expedite the couveynnce of the earth iuto the valley.
Great progress has been made at the other end of their contracts, near Button; a
great quantity of earth has been removed, and through the deepest portion of the
cutting Srm! preparntions of material are now being made, in order to prosecute
vigoroualy the whole line next year; combining the lighter jons of tho work
between Mollington and Chester, av also on the other end, between Sutton and
Plimyan! Brook, in the township of Lastham, which tern inutes their portion of the
line. —Clesler Gazelte,

Glasgow and Ayr Rua/liway.—Wae are enabled to iufurm the public that tlis great
national undertakiug is carried on wost satisfuctorily, and that the whole expenses
yot incurred have not oxceeded the parliamentary estimates—a circumstance as

4

Claridge's asphalte. On the 34th D b
the public.

Great North of England Railway.~—The workmen have now commenced laying
the foundation of the fifth and last bridge of the Great North of Eugland Railway,
near Northallerton, a little to the south of the town, which will cross over the bigh
road leading to Boroughbridge, near to the 220th milestone from Londom. —2New-
castle Journal,

Tamworth and Rugby Raihway.~—So confldent are the parties engaged in this un-
dertaking of obtaining their act for carrying the Manck Railway through Tam.
worth to Rugby, that a legal gentleman in the neighbourhood of Nuneaton hes
received authority to contract for the purchase of any land which may be required
in that district.—Birmingham Advertiser.

Mancheater and Lesds Railway.—The portion of this extensive undertaking which
lies betwixt this town and Rochdalo is in a very satisfactory state of forwardness,
and will, in all probability, be opened in May or June next. Of the part betwixt
Mills Hill and Rochdale, which was the most heavy snd difficult, about three parts
in the hundred only remained anfinished in the middle of November. The cuttings
and embankments, the latter including the important one of Mills Hill and Castleton
Clough, were nearly perfected, and permanent rails will be laid in good time on the
whole of those works. The bri (from a difficulty in obtaining stone) were the
only works not in a corresponding state of forwardness. The tunwelling at the
summit is proceeding as fast as human skill and activity can promote it, and at
Gauxholme a large muster of workmen are daily employed in sinking foundations
and cutting stone for the erection of warehonses and other reyuisite buildings.—
Wakefield Journal. The line of railway from Manch to Littleberough is ad-
vancing so rapidly towards completion, that, if the severity of the weather do not
materially protract Pognﬁom. it will certainly be ready for opening, between these
two places, in the spring of noxclru\ About half of the parsanent rails have, we
wnderstand, boen already laidHalifon Evpres,

.

unpreced d as creditable to Mr. Millcr, the engincer. The same may be said of
the first part of the linc as far as Paisley, which is executed by Mr. Locks, for tho
Ayrshire and Greenock Companies jointly. The whole line, wo are assurcd, will be
eo?{leled by the timo the Glasgow end is ready, which will be in the spring of 1840.
—The Earl of Eglinton has, we understand, determined on completing the harbour
and docks at Ardrossan, and making the necessary arrangements for goods and pas-
sengers ; whilst the inhabitants of Ayr are also bestirring themselves to render their
river herbour as good as it is capable of b ing, and & company is siready formed
to establish a steam navigation frem Troou to Bellast.—Glasgow Couricr.

Glasgow and Greenock Railway—The directors, at their last meeting, let the two
remaining contracts on this line, Mr. Brassey having gained the Walkinshaw, and
Mr. M‘Kenzie the Finlayson. Judging from the rapid progress already mado by
those gentlemen at Arkleston and Bishopton, there is nu doubt bot the opening of the
railway to the Eublic in the early part of the summer of 1840 is secured.—We undor-
stand that at the Bishopton ridge nearly 100,000 cubic yords have been excavated,
that one steamn engine is already at work, for pumping the water and hauling the
rock from the tunnols, and that another cngine is preparing here st Mesars, John-
ston’s works.—At Arkleston the same rapid progress has been made, the tunnel shaft
is completed, and the tunnel commenced. About 90,000 cubic yards have been
excavated, and ballast of a very superior quality has been found in great sbundance.
—1In s town the masonry for carrying the railway over the streets is procesding
rapidly for the season ; four archos are turned, scveral others in hand, and a length
of wall is built.—The works arc eyually stirring at Dort-Glasgow, where, for nearly
half tho leugth of the lown, the masonry is in progress.—In Paisley, the large bridge
over the river Cart is built above flood water, which is vory creditable to the con-
tractor, Mr. Lyon, who only commenced work late in te season. The b over
Gilimour-street and Greenlaw-street, together with the retaining walls, are also con-
siderably advanced..Two cargoes of rails havs arrived from Briatol, and seversl
miles of the road will be laid easly in the spring.==Grecnoch ddowrtinr,
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Edinburgh, Leith, and Newhaven Railway.—~An elegant and substantial bridge, of
thirty feet span, under tho Queensferry road, sbout one mile from the city of Edin-
burgh, has besn finished, under the turerinusnd.unca and deaign of Mr. James Adam,
Jjuwu., the assistant engineer, for 1,400.. The lowest offer by contract was 1,000l
The contract from this bridge to the Water of Leith is now nearly completed. It

iats of embankments and excavations of thirty-four feet in height and depth, and
has au interesting appearsnce from the city. The eontractst Trinityis also far ad.
vanced. The prina dopot is situated at this terminus; and from this it is
intended to carry the branches to the pler at Granton, and the harbour at Leith, It
in also expocted that the t I will be di diately, at the principal depot
at Coualetroet. The Edinburgh and Glasgow, as well aa the great Newcastle and
Loudon line, will terminate at the same spot, which is in the very centre of the city.—
Railicay Times,

West Cumberiand Railway.—Another source of distrust towards the coast line
schems is that the jes do not look for obtaining the general support and con-
carrence of the residents in the districts through which the line is to paxs. This
roay account for the cavalierness of the committes, but it also suggests that some
Jjobbing iuterest is at the bottom.—Kendal Mercury.

Raikray to Glasgow.—The people of Glasgow bave already begun to evince their

* anxiety to unite with Carlsle, to communicate with the south, either by Mr. Hyde
Clarke's Morecombe Bay Line, or that over Shap,— Dumfries Courier.

Secotch Railway.—The Dumfries people are anxious to form a junction with
Caslisle, and to give every assistance for this object. It would be worse than
superfluous in us to add one word of argument in support of the eligibility of Mr.
Hyde Clarke’s West Cumberland railway communication with Scotland.— Dumfries
Times.

Preston and Luncaster Railway.—The operations on this line of railway are ir:
ceeding with activity, aud, so far as the work has proceeded, everything
bern highly favourable. A great number of men are at work, and the respective
coutractors are sparing no peins to advance the works with all possible rapidity,—
Manclester Guardian.

Eastern Counties Railivay—The following is a staterment of the progress of the
works on this line between London and Rowford:—Works complefed in Brickwork,
Masonry, and Iron—A bridge over the Regent’s Canal, of iron, 36 feot span ; bridge
over the river Lea, 70 feet span; Stratford viaduct, of five arches, 38 feet span cach;
Mill Poud bridge, 40 feet span; Stent's bﬁ:ﬁe’ of four arches ; Abbey bridge, 82 feet
span; Aldersbrook bridge, 40 feet span; ing bridge, 40 feet span ; Romford river
bridge, 30 feet , in 34 feet embankment ; Essex turnpike-road bridge, carried over
railway on cast tron girders for 8 distance of 154 feet ; besides 11 bridges over public
roads, and six occupation bridges; six other road bridges are in progress, and also
the visduct betwoen Cambridge row and Devonshire-street. —Earthwork—Embank-
ment over Regent's Canal to Hatfield's archway, nearly ready for ballasting aud per-
manent way ; from Grove-road bridge to Tredegar-square, the embankment up to the
ballast line; Coborn-road to Fairfield-place, embankment partially formed ; from the
west culvert to Forestgate, the cutting and embankment complete, and the per.
manent way laid for nearly two miles; from East Ham up to and beyond Ilford, the

ing and embanlk t crossing the Ilford valley complets, and the per way
1aid for more than a mile.

The portions of cutting and embaukment not yet begun amount to not quite & mile
and three quarters. About a mile and a quarter consists of & cutting only eight feet
in depth, in very favourable soil; 8 quarter of a mile is embankment, not averaging
six feot in height, and the remaining quarter of a mile is that portion of the embank-
ment over the Stratford marshes, where the ground for a depth of eight feet is
inclined to “ spew up.” Considerable difficulty and delay might have arisen by the

t subsid of the embasuk t, but this has been completely obviated by

wrp‘ng & frame.work of timber, supported upon piles, in advance of the operations.
A certain proof of this, is the fact, that between the 11th of Septeraber and the 23rd
of October, the embankment was carried from the east side of the Carpenters’ Com-
pany’s occupation archway over Stent's Mill bridge, & distance containing 44,680
cabic yards, although the lead was one mile and a half.

In order to insure an early opening of the line up to Romford, four locomotive

ines are working night aud day in the formation of the embankments.—Extracted
from the Railway Times.

8 Ruilray Warner~There iy wn bingenious coutrivance by which accidents may
be effoctually provented. It consists of 8 bar of iron fixed in front of the engine,
at a small distance above the rails, crossing the wlole breadth of the road, which
pushes any obstracting body Lefore it, and, whon so olstructed, rings a bell, which
gives notice to the eugineer. The benevolent inventor allows tho use of his con-
trivance gratis.—Morning Advertiser.

Raikeay Missionaries.—The Bishop of Bath and Wells has appointed the Rev. F.
Campbell, M.A., 88 a missionary among the navigators employed on the Bristol and
Exeter Railway. The Railway Directors, and the Church Pastoral Aid Society,have
tiberally contributed, and it is hoped that the same well-judged efforts will be made
elsewhere to reclaim them from their present heathen atate.— Bath paper.

FOREIGN RAILWAYS.

Raitway from Brunswick lo Harsburg—The first section from Brunswick to
Wolfenbuttel was opened on the 30th of November. Tho duke himsell was
present on the i and the train, consisting of five carriages, set out
at twelre o'clock, and reached Wolfenbutiel (seven English miles} in twenty
minntes. The duke, the ministers of state, and other distinguished ns, wete
highly pleased with the result of this trial, which was londly cheered by the crowd
that had amembled to witness the novel sight. On the return, it was resolved to
divide the train between two machines, in order to try their power and the gooduness
of the rond. Their progress was accelerated as much as possible, and the seven miles
were passed in ten minutes. The road was opened to tlie public on the lst instant,
and in the first seven days there were 6,327 gers, and the ber wouldl have
been wuch ter, did not the shortness of the days prevent the trains from going
more than times In the day, backwardsand fomr&—-ﬂanorer Gazetle, Dec. 11,

Nurebery aud Furth Raihway.—The number of passengers on this line in three

has been 1,357,385, and the receipts 173,443 Xonna During this period no
of life has been incurredeeGiobr,

Havre Railway.—Two i mcasores were adopted at the recent meeting of
the Council of Administration of the Havre Railway Company, which decided that a
pew survey shall be made of the whole line from Paristo the ses by theengineers of the
compsny, and has also named frown amongst its members a committee charged to discuss
with the Government the modifications which it may be n: to introduce into
the coutract, in q of the esti and plans to which the investigations
above alluded to may lesd. Till the expenses of the railway shall be laid down with
accuracy and precision, the Council of Administration, it edds, has suspended the works
which were commenced according to the estimates of the Goverument engineers, but
which might have compromised the capital of the sharebolders in an undertaking
i bl inated with the funds at the disposal of the company.—C: .

avre Railway.—The ittee have determined to have the whole line re.sur-
veyed by their own engineers, not beiny abie to place any dependence on the government
engincers. M. Lebobe has becn appointed temporary managing director in the place of
Count Jaubert.—Commerce.

The German Diet, before it broke up, took a resolution which bas caused great joy
at Mayence. It consented that the iron railroad of the Taunus shonld have its ter-
minus in the federal fortress of that city, and even that one of the bastions should be
plerced, il necessary, for that purpose, It seems that the Bavarian ambassador de-
clared that he had orders to oppose whatsver might, in the umalleat degree, affect the
security of that important fortress. The Austrian and Prussian engineers declared
that there was not the smallest danger in complying with the wishes of the citizens
of Mayence ; and an eminent Danish engi clearly d d it.—Morning
C hronicle.

Auatria. —Thes statates of the company for the Milan sod Venice Railroad have
been approved of by the Austrian goverument, and the works are to be commenced
next -pgn:. The journey will be accomplished in eight hours, and the fares are to
be exceedingly moderate.

America.—The late accounts from the United States p. t some ing ing de.
tails of the prog of the imp ts in the froe states of the federal union. The
state of Pennsylvania has completed the survery of the route of the railroad to con-
nect Pittsburgh with Philadelphia, and the state was about to make an immediste ap-
{:oprinﬁnn for makiug on its own account a railroad to connect it with the Harrid.

rgh and Lancaster road, by which the Obio and other great rivers will be reaches
, and will continue

i be ter

in 24 hours. The same state has also made a railway to L
it from Harrisburg.

ENGINBERING WORKS.

Fortification of Sheerness.~A survey of the Isles of Sheppy and Grain has been
ﬁmﬁ on for some months past by order of Government, with 8 view of imme-

iately fortifying her Majesty's Dockyard, which is at present without almost tho
slightest power of resisting an iuvaling foe. Several plans have been laid before the
Lords of the Admiralty, but the one that is moat likely to be brought before the house
next session proposes a line of fortification across the range of lﬁilh extending from
Minster church to the Swale. A range of batteries Lerc, it is said, will cover the
whole island, and would at any time prevent an enemy from landing at the south-
eastern extremity. The Dockyard and Miletown are to be covered by strong batte.
ries, and martello towors will be also erected along the shores at given distances.
The Isle of Grain is to be fortified with strong batteries, extending in the shape of a
halfmoon. These will not ouly cover the eutrance of the Thames, but also the Med-
way. The estimated expense is nearly a million and a half of money.~Greenwich
Advertiser.

London Docks.—A great improvement has been lately made iu these docks, by the
erection of a maguificent jetty, supported on massive piles, extending from the south-
west quay, eight hundred feet across the baxin, affording a quay fronugn on
both sides for the loading of outward-bound ships of 1,800 feet. The jetty is 62 feet
in width, snd three lofty sheds, each 208 feet long by 48 feet wide, for the receptioun
of goods and merchandise for exportation, are in the course of erectiou ; one of these
store-houses is already completed. There will be & space of seven feet clear on cach
side of the warehouses. erection of the jetty is said Lo have cost the London
Dock Company not less than 60,0004, and it wifl afford great accommodation to the
shipping, aud particularly to the Sydney aud Hobart Town ships. There are now
eight large vessels bound to those places lying alongside the new jetty. They will all
carry out a great number of emigrants. There is sufficient depth of water for tho
largest ships in tho jetty, and at spring tides there is twenty.three feet of water. Tho
whole work reflects great credit on the skill and enterprise of the r table com-
mercial body by whom it was desigued. A capital of one million sterling has been
expended during the last twelve years in enlarging and improving the London Docks,
including the excavation of the eastern bason and entrance, and wo understand fur-
ther imp: are in plati The dock, with tho various rows of lofty
warehouses and vaults, is the first establishment of the kind in the world.

The Eddysione.~We feel great pleasure iu stating that, on examination by the
competent suthorities sent here from the Triuiti Board, it is ascertained that tho
Eddystone Lighthouse has not sustained the alightast injury during the late severe
storm. The report forwarded from this port to London, that it was feared that the
lighthouse had bomuverd{(damged, created, as might be imagined t jon ;
and an eminent eugineer (Mr. Burgess), and a member of the Trinity Board, wore
immediately di to aacartain the extent of the injuries, and preparations were
made to place a floating light near the rock, if it abould be found nec: . On the
arrival of the deputation here they proceeded to the rock and commenced their survey,
making the most careful examination throughout the structure. They repeated their
visit a fow dnys aflar, paniod, we und d, by two efficient public officers of
the port, and we are enabled to state, from what we consider undoubted authority,
that it has been found that the noble structure has not received the alightest damage,
unless the washing off tho paint from a portion of the upper part of the building,
which cxhibits a crevice in the peintwork about a yard in length, and damaging two
of the panes of glass in the lantern to the extant of lnzum of an iuch, be called
injuries. The result of tho survey will, no doubt, be made public, in order to restore
confidence as to the stability of tha edifice after the alarming reports which have
been made. It may be fairly preswned that the extrerue violenoe of the storm, and
its contipuation for so many days, created fears in the minds of the men in the light.
bouse for their safety, and this, no doubt, gave risa to the rumour that the building
had besn shaken by the storms=—Piymeasis Heraid,
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Plymouth Breakwater.—~The utility of this great national work has been fully de-

in the lats storma. All the vessels in the Sound rode out the gale, though

at high water there was a heavy ses rolling over the Breakwater. It is feared, in-

deed, that it will be much injured; all «the cranes an the west eod have been washed
down by the violence of the sea. .

Port Carlisle.~The wet and d’g docks md};iu.m in active progress under the
superintendence of Mr. Boyd. e contract for the pier has been taken by Mr.
Nelson,

Fortifying the Coasl.—Surveys are being made on the east coast of this county
and the river Humber for the most eligible sites on which may be erected batteries,
in the event of hostilities with Russia. Whether a war now take place or not it is
intended to secare the ground in the event of any future occasion. A asite at High
Paull and the opposite coast will be again occapied as military establishments for
the defence of the Humber.——Hull paper.

Ardglass Pier—The lighthouse and part of the pier at Ardglass, in the Bay of
Dundrum, which had been nearly completed at aa expense of 26,000, were
destroyed by the violence of the late storms.—Morning Posl.

Semaphore on Shooter's-hill—The insers have been surveying the ground be-
tween Shooter's-hill and Woolwich, for the purpose of erecting s semaphore, aud
perhaps a fort, upon thatspot. Should a battery be erected there, it would be fonnd
that one or two traversing guns will command the river below the Royal Arsenal—.
Rochester Gasellte.

Dangerous Stale of the South Coast—During the late severe gales, upwards of 100
lives were lost on the ire coast, hetween the ldjoininq J::rh of Bridport aud
‘Weymouth.—Times. [Surely this calls for some remedy. are not ports of
refuge ostablished in different of our coest, as recommended Ly the Committee
of the House of Commons? utility of Ramsgate and Plymouth has now been
fully established, but doubtless the absurd standing orders impede this brauch of
public en ize, as they do others.)

Common Steam Carriages.—Sir James Anderson, an Irish barooet of paculiar
ingenuity and extensive fortune, has completed a vehicle of this class, which will be
placed, sboat ten days hence, upon one of the Londen roeds, and is warranted to
perform fifteen aailes within the hour. Sir James's experimentp to accomplish this
object have Leen so costly, that upwards of 30,000l were sunk on them some months
ago,—Irisk paper.

Waterloo Bridge~A general asaembly of the proprietors of Waterloo-bridge was
held at the Crown and Anchor, Strand. Mr. &redell, the secretary, read last
Lalf-yearly report to the 28rd of August. The report stated that theu::lgct com-

PUBLIC BUILDINGS AND IMPROVEMENTS.

Statue to Huskisson.—At the meeting of the Liverpool Town Council, on the 5th,
a letter from Mrs. Huskisson to the Mayor was read, requesting permission to place
& statue to her late husband under the dome of the large hall of the new Custom
House. A resolution was unanimonsly ngreed to, ding to Mrs. Hoskiason's re-
quest.—Morning Herald.

Coutts's Banking House —VYust improvements are now going on at Coutts's bank.
ing-house, in the Strand, under the direction of Mr, Hopper. Great altitude has
been given to several of the offices, by the removal of the floors of the rooms above ;
iron staircases have been constructed, and the adjoining house, westward, has beeu
thrown iuto the former exlensive premises. Mesars. e and Manby have fitted
up their apparatus for warmiog the various offices.

Hounsl In of the dark stats of that portion of the Great Western-
road which through the town of Hounslow, a public meeting of the inhabitants
unanimously resolved to light the town with gas, the expense to be defrayed by a
private subscription.

‘Buckingham Palace is filled with workmen, employed in the repair and improve.
ments now in prog:un. A portion of the wall extending from the Mews to the
Conservatory will be rebuilt.

Kensington Palace~Counsiderable repairs are going on in this palace.

Western Literary and Sciendific Institution.—A new lecture theatre ia to be bailt
st the back of the premises in Leicester-square, under the direction of Mr. Godwiu,
jun. The estimated expense is 1,000

Carlisle—~The progress of the spacious pnblic buildings is most satisfactory ; the
lecture room, for 800 s, is nearly completed, and over itan exhibition room
86 feet 6inches by 46 feet 8 inches, is now being constructed.—Carlisle Jovrnal.

New Custom-house, Liverpool.—The long pending question of the warming and
ventilating‘tbe Long-Room of the New Custom-House, is set at rest by an order from
the Treasury to Messrs. Price aud Manby, to apply their patent apparatus, a
description of which we gave in No. 10 of our Jourm{. The great extent of this
room, snd the approaches to it having together a cubic content of upwards of
521,000 feet will require considerasble power to raise the temperature sufficiently, and
st tho same time insare perfect ventilation; but jodging from the very successful
application of the system to the Elgin and Egyptian Galleries of the British Museum,
the work.rooms of the Ind'ﬁmt Blind School, and other buildings of equal extent,
thers can be little doubt of the desired end being obtained.

Taymouth Castle,.—~Workmen have boen busy during the last summer and sutanm

n}iuae ‘lét ted, on the motion of Sir M. Wdo&d,mllmd M.P,t0 id oo inter

of the Waterloo-bri. roprietary as regar: H vement Bill, not
come 0 s decisio?oupwhl;ch they could report. ’I‘he':ann i of the bed of the
river had, since 1835, suffered but trivial variati not e ding aix inches in any
direction connected with the bridge, and the latter structure continued without the
least defect. A gradual improvement has taken place in the receipts of the bridge.
Mr. Plews observed that the approaches to the bridge ined an Iution of
water which had ted the embankm and would nitimately reach the sbut-
roents and wall of the bridge, if 8 remedy was not immediately applied. The chuir.
man, in reply, said that the directors had arranged to abate the complained of in
the early part of next wlnf

Sea Ordnance.—At Woolwich Dockysrd the workmen are busily in en-
larging the bores of 24-pounders for the purpose of lessening the 'dﬁ,h‘ of oninsnce
between four aud five cwt., and at the same time enabling them to discharge s 32-
pound shiot and shell of the same calibre. This isin accordance with a plan some time
since recommended by the late Lieut.-General W. Miller, R.A., and which will thus
enable the guns to be worked with greater facility.—Morning Adcertiser.

Hollow Shot.—The Prince George, which has been used to ascertain the effect
of the hollow shot and shell fired from the Excellent, has been taken into the South
Dock to be broken up. Herappearance sufficiently indicates the tremendous effect
of these projectiles, as well as akill and preceision with which the scientific and
practical course of instruction pursued on board the Excellent is arming our officers
and sesmen.

NEW CHURCHES.

Catholic. Cathedral.—It is stated in a provincial journal to be the Intention of the
Roman Catholics to erect & magnificent cathedral in London, and that 100 wealthy

and commoners are expecied to subscribe 1,000l. each towards it.

Worvester.—It is in contemplation to build & church on the site of old St. Clement's,
in the city of Worceater, to be called the Watermen's Church. This will, it is hoped,
prove a great to this hitherto much-neglected le.—Tbid.

New Church, Meltham Mills, near Huddergfield —This chnrch, dedicated to St.
James, was ed on the 3nd instant. It is built upon a plan recommended by the
bishop of and Man, and will seat 350 persons ; and adjoining it is & ac for
600 children, which, ofnlidmf hut may be thrown and form part
of the chnrch. It is in the Gothic style, by Mr. J. P. Pritchett, York.—It is hand.
somely finished inside, lighted with gas, and Las an excellent organ, by Ward, of
York. The expense, whic% was 4,0001,, was defrayed by Mr, James Brook, the mill.
owner.—Leeds Intelligencer. N

Tyinity Chureh, Gray’s Inn Road.—This chtivch wis consecrated o Thursday
December 13th, by the Bishop of London. i .

Aastbury Church Spire—This venerable structure (which was struck by lightning
in August last) the pride of the surrounding district, has been raised to its former
beanty and elovation by Mr. Thomas Wallworth, architect and builder, of Con-

leton. .

Brighton—~The new church of St. John the Evangelist, which, through the
praiseworthy exertions and liberality of the rev. vicsr, is now in course of erection
wnCarlton-hill, is slready nearly roofed in; amil, as the works proceed very rapidly,
it is expected to be completed for divine worship in six months from the present
time.— Brighton Gazelle.

Preston.—The first stone of & new Catholic chapel was laid on the 3rd ult.

Birmingham.—A new church, named Bishop' Ryder's Church, was consecrated on
the 18th December. It was erected under the «gncdon of Messrs. Rickman and
Hutehins, architects. It contains 1,574 sittings, 813 of which sro fres. The whole
expense of erecting the church amounts to sbout £4,300.~Leamington Chronicks.

in bnilding & wing to this magnificent seat of the Marguis of Breadalbane, to corre
spond wiv.g that ou the east side, which formed Tm‘;? the original building. It is
generally understood that the cause of the completion of the building at the present
time is to be referred to no less than an expected visit of royalty. Rumour says
that it is fixed, so far at least as such movements can be 8o, that our young Queenis
to visit her ancient kingdom of Scotland next year; and in the list of noblemen's
id tobe h d by ber presence Taymouth Castle occupies s distingnished
place.—Perth Courier.
mpr ts in Westminsier.—Notices have been served upon the tradesmen and
other occnpying tenements between Westminster Abbey and Grosvenor-
ce, Pimlico, at the i of the W inater Impr t Company, who state
in such notice that it is their intention to apply to Parli t in the ing i
for leave to bring in @ bill for forming certain new squares, streets, terraces, &c.,
within the said district, and requiring the person upon whom such notice is served o
soif'; his or he;auunt or dissent to the propused proceedings on or before the 1st day
an , 1889,
A marble bust of Sheridsn Knowloshas just been sculptured by Mr. Tate, an artist
of Newcastle, for some spirited friends in the north.

FOREIGN INTELLIGENOCE.

Danube and Black Sea Canal.—'!‘hmﬁaﬁom between Austria and Turkey are
going on with vigour. Aunstria and es the direction of this important work,
which is to commence 8 little below Rassowa on the Danube, close to C ornavods,
and will proceed thence in a straight line to Lake Lornzo, falling ultimately into the
Black Sea at Kustendji, where s port is to be established.— Franconian Mercury.
Public Works, Egypt.—Mehemet Ali has held s divan, iu which it is said that the
eondnn&tion c;f t.hefdsmucon the Nile was deferred for want of money. For the same
reason the railway from Cairo to S8uez was postpoued, but its plac
be supplied by s canal.—Journal des chah.P e piace was resolved to
Gas in the Orkneys.—The town of Kirkwall, in Orkney, is now lighted
wh}i;h now burns in the Ultima Thule—Morning Chro:r{'k. & it g,
storation of St. Ouen.—The mnuicipal council of Ronen have just approved of
the plans for the letion and ion of the church of St. uen,.?;wofd':e

Gothie chef d'@urres.  The eatimate is 1,400,000fr, or 10,000L.— Mornin
Rustia.~The rebuﬂdi.ng of the Winter Palace, on wh'?g) several tho{ninlu?gt;rk-
men have been en:PIl:oyed uring the summer, proceeds rapidly, and externally it is
nearly fimished. e Emperor, who viewed it a few days ago, expressed himselfl
fully satisfied with the progress of the work. - It is said t{-t the state apartments of
the palace will be ready for use next Easter. The commission which was sent at the
beginning of the year 1887 to Toflis. the ohject of which was to draw up the scheme
of 8 reform in the several branches 'o! the administration in the Transcaucasian
provinces, appears to have terminated its labours. Baron Von Hahn, the president,
and some other members of the commission, have lately arrived here from Tetlis.
At the end of last month the Cleopatra frigate, Captain Grey, arrived here from
Cronstadt, having on board the Marquis of Clanricarde, the British Ambassador.
Count Strogonofl’ has returned from Lis extraordinary mission to London, )
To-day there is to be a brilliant parade of the Imperial Guards, and the newly
Toperil Mueuse aad.the members of the Luperias Pamat eoimangarated. Their
m jesties, ani e mem [ i ily, arrived
Zm?:kojeul:,' to be present at both, 7 yesterday from
Haarlem Meer —~In the second chamber of the States Geueral at the Hagus, an
the 12th inst., s Royal message was brought up with & project of Cour, for Taising
s lo.nd:; dsfray the expense of drsining the Lake of &nrlnm.—.huruadc Com.
merce 4’ Anpers. -
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The Government has hlal'ﬂupmhned in England two iron steam Loata—the
Inkermann and the Newka. first is intended to ply between Constsntinople and
Odessa. It arrived at Odessa on the 9th of this montg, having performed the voyage
from London in 38 days. The Alexandrin steam boat, which ought to have arrived
bere od Monday, is not here. To-lay it ought to set out on its remurn to Lubeck.
‘We learn here that it has been‘compelled by a storm at sea to put into Ballischport.—
Hawmburgh paper.

Vieuna.—The church of St. Stephen’s is to be wholly repaired, and we are happy
to find the Fieana Architectural Journal contradict the report current in Germany
that of the spire was to betaken down on account of the inclination in the upper
part 8 deg. 8 min. This webeliove was caused in thesiege by the Turks, we
believe is no more productive of danger than the settling of Salisbury spire, or the
vibration of our M The Town House, at Prague, as interesting as a work of
art as it is from its historical associations, is also to be fully restored and beautified.
The Emperor Ferdinand has at his own cost repaired the r tic castle of Karlstei
in Bohemia, one «f the bestworks of the Cinque cento ; and instead of being used
a3 & powder magazine, it is to be converted into a musenum or national Valhalla, like
that at Munich.

Bridge at Presburg.—The engineers have ch the locality for the perma.
next stone bridgs over the Danube at Presburg, which is to form part of the Vienna
and Raaber railway.

Engineering Prizes in Hungary.—The recent devastation of the city of Pesth by
ioundation has caused the public spirited Count George Andrassy, to offer munificent
prizes for the best treatises on the history of these over{lows of the Danubu, and the
mesns of averting them, and with 8 generosity worthy of their donor, they are thrown
open to foreign competition.

Texas—A co y bas been formed to establish a rond for waggons, and to carry
on trade from Galveston Islaud through Chihuahwa to Montery on the apper part
of ths Galf of California. —~New Orleans paper.

Egyptian Dock —M. Mongel, a French engiueer, has arrived at Alexandrin. The
pacha has sent for him to confide to his care the construction of. the ropairing dock
which Sshir Effendi commenced, but could not finish. M. Mongel's reputation
leaves no doabt of his success. The viceroy has granted him 36,000 francs a year,
and 2,000 for his lodging. I, as hie has promised, M. Mongel terminates this work
before three yesrs, he is to have besides a gratuity of 60,000 francs.

Versailles Waterworks.—The king has appointed s C ission of engl to
inspect the waterworks at Marly, and to draw np plans for the better supply of
Versailles with water.— Galigrani's Messenger. .

Suspension Bridges, Constantinople—A French painter and architect, M. Heetor
Horean, has drawn up the plan of a suspensi m-bridge, which is 10 open & new com-
munication between C inople and Galat t is 1o have severul suspensions,
and that of the centre {3 to be wufficiently high to ad nit of the of the largest
vessels.  The principle advantage of the construction will be to conciliate the naval
movements with the pablic circnlation. The plan, which is & sort of revival of that
conceived by Mic! Angelo for the same spot, is to be presented to the Sultan,

Prench Mail Couches—A decree has been issued authorising the Minister of
Finance to pay 400,000 francs, or £18,000, for the establishment of the new mail
coaches on the great roads of France.— Moniteur.

Quicksilver Mine.—We are iuformed by Mr. Cooper, that in boring near this place
through the soft stone upon which this region of country is based, his auger, at the
distance of several hundred feet from the surface, drupped into s lake of quicksilver,
fourteen feot and some inches deep.—Marengo Ala. Gaselle,

Paris.—Ths cloaring away of thesmall houses surroundifig the fiue Tower of Saint
J Is Boucherie appears to bave beeu snspended. On the site of one of the
porc}an of the church a reservoir is now forming for supplying the inhabitant of the
sdjacent quarters with filtered water.—In consequence of the frost nearly all kind,
of masonry work has beeu suspended at Paris, aud more than 15,000 workmen are,
now out of employment in the capital —Galignani.

Calais.—It 1s in contemplation to erect a new light-house at Calais, 200 feet high
in the room of the Tonr du Guet, which stands only 120 feet above the level of the
sea. The precise apot of the new building is not yet decided upon, but s comamis.
sion has been appointed to select the most eligible position.

The Journal de Cherbourg announces that the Miniser of War intended to call for
a credit of 10,000,000f. for the completion of the fortifications of Cherbourgand the
establishment of a new powder magazine.

Grecce.—The king has laid the foundation of s monument to Marco Bozzaris, at
Missolonghi.—T'imes.

Prench Portifications.—There are 121 fortified places in France, of which 31 are
of the first class, 48 of the second, and 52 of the third. —Times.

Dutch Engineers—The minister of the colonies, at the req of the governor-
geueral of the French Indies, has published in the Siaats Courant an invitation to
the young officers of the Watersteat who aro unmarried, and if possible not above 26
years of age, to be employed in the colonial possessions, whi they will be sent,
and in the first three years with salaries of 3 to 300 florins per month (204 to 804.),
exclusive of other emoluments.— Times.

Asstralia.~—The estimates of colonial expenditure for tho year 1839 are, for roads,
bridges, and streets, 25,0701, 2s. Gd,

The King of Buvaric bas received, as a present from the Emperor of Russis, a
vage t:.fl malachite, of extraordinary besuty and size, being twelve feet high with the

Professional Press in Russia~The government publishes the following —-Mmms
Journal, Eﬁ;" ing Memoirs, and Journal of Ways of Commnnication (rosds an
bridgen). %du a Gazette of the Arts, published 48 times a year, with
100 engravings. Most of these arein French or German.—Juurral des Debats.

Sleep on Railroads—The following notice of an invention of dation “ to
sleep.” #s if at home, while travelling on railroads, appears in a recent number of the
Baltimore American:—* The introduction of the newly.invented sleeping cars on our
ruilroads makes that kind of travelling almost perfect—all that is wanting now is a
& car. The sleeping cars will soon be placed on the railroad between this and
Ph phia, 30 that travellers luvin?u here in the seven o'clock train may go to
sleop in this city, and not be distarbed till they reach Philadelphia. Theso cars are
ity feet in , and the seats, which are sideways, can, by a simple movement, be
cenverted into berths; in each car forty-eight passengers cau be accommodatod with

ot

ANTIQUITIES.

Carthage.—Sir Greaville Temple bas employed six mwonths in executing exod-
vations ia the neighbourhood of the site of C,lnhl?a, and his labours have been
rewarded by s of interesting discoveries. In the ruins of the temple Juno
Crmlestis, at Ganath, the protecting divinity of Cnnhng;uho found about 780
different artioles of glase, and sarthenware utemsils.
unexpected of his discoveries has been that of a vills on the
under ground.  Eight chambers have been entirely cleared, and their form
rations prove that the house belonged to some disti personage.
are painted, and the vestibule is paved in superb mossic, in the same style as those of
Pompeii and Herculansum, and ting & variety of objects, such as marine
divinities of both sexes, fishes of t species, marine plants, & vessel with women
dancing on the deck, and surrounded martial admirers, lions, horses,
tigers, zebras, bears, gazelles, herons, and other Virds. In the different
were found several h skelotons, supposed to be the remains of warriors killed
daring the storming of the villa. In another house 8ir Grenville Temple has also
discovered variousi ting ics, rep ting gladiators combating wild animals
in the arena, with the name of each combatant written over his head. In another

are represented horseraces and men breaking in young horses.—Galignani's

essenger.

4 Roman Mosaic Pavement.—~It will be remembered that Dr. Allnats published a
statement a few weeks since, which appeared in most of the public journals, of some
ancient relics which had been di d at Pangb , Berks, by the labourers
employed on the Great Western Railway, and which were supposed to be of Roman
origin. This supposition has received within the last fow days further confirmation
by the exh ion of an al perfoct floor of tessellated pavement, situsted in a
beautiful valloy near the Thames, about two miles from the scene of the former dis-
covery. It is conjectured to have been the floor in the chamber of & Romau villa.
The pavement is formed of “ quarries,” or the small, irregularly square, detached
tesserie, 30 characteristio of Greek and Roman manufacture, and the figures are of the
most elaborate and besutiful design. The ] portion, constituting the centre
of the floor, is eight feet square, of four distinct colours, viz., red, gmy, brown, and
white. The colour to be formed of a ies of £ coment laid
upon the surface of the tesserm, for it is superficial, and does uot pervade its whole
structure The discovery has excited much interest: s t many Penonl from
distant parts of the country, arfiats, and scientific genilemen, having visited the spot;
they are ananimous in declaring the floor to be & beautiful and i ing speci
of ancient art. The site of the houss (or, as some imagine it to have been, a military
tent) can be traced with tolerable accuracy by the lines of mortar, charcoal, sud
flints, used in the foundation. Two human skeletons vmdlg-lng exterior to the walls,
near one of which & Roman coin was found, and by the side of the other a curious
species of broadsword, which antiqnarians suppose to be identical wi h that used by
the auxiliary lagions, Orders have been given by Mr. Brune), the engineer, for the
whole to be ‘entire. — Times.—{It in with great regret that we have siuce
learned that Mr. Brunel has directed this in ing relic to be broken up. Measrs.
Grissel and Peto, however, have had a drawing , which is intended to be litho-
graphed. We are sorry to see this di t for objects which are of nniversal
interest to every man of education and t. Such deeds of barberism have
been but too frequent, and geologists have repeatedly complained of thé ravages
which have been committed through the negligence of the engineers. Very little
oxpenne would have reswred this pavement, and it would have formed an interest-
ing object in the waiting.room of the station. We do not see, indeed, why mussums
shoald not be faraied at every station, illustrative of the gealogy of the line.—
Epitox C. E. & A. Joon.}

Irish Canoes.—A short time ago, when the water was drawn off, for the purpose of
deepening a part of Lough Reavy, nearest the discharge pipes, three old canoes, of
very antique appearance and construction, being appareatly hollowed out of a single
tree, were discovered imbedded in the mud. Oae been conveyed to Lord Down.
shire's seat at Hillsborough; another is at Castle-Ward, the seat of the Bangor
famnily; and the third is in the possession of Lord Roden at Tullymore.

The fine remains of the sbbey of Savigny, near Mortain, in Normandy, have just
been purchased by M. de Caumont, the well-lmown antiquarian, and will thus be
preserved to the country.~Galignani.

i

MISCELLANEA.

Zincography.—The Baltimore American states, that & method has been invented of
drawing on zinc, said to be very superior in effect to lithography. The mode of pre-
paring the metal 80 as to fit it for the purposs is said to be a secret nnknown but to
one person in the country. In the process of stamping, a delieate pink tint is
couveyed to the lrper, by ‘which the engraving is made to assume the appearsnce of
drawing on chalk.

Sculpture.—The Duke of Devonshire, who was 2o liberal a patron of Cmovp has,
during his preserit ‘sojonrn in Italy, added several fine productions of the chisel of
Thorwalsden, Marchesi, snd otlier living artists, to his already large and valuable
collection of marbles.

Brighton Pavilion.—In the storm on the 93;1 ins::t. ata qun;u‘:e before m;:'olved,
a flash of lightning stemck u‘g‘ch acle over the north gateway of the grounds, an
carried o pl;ggon of it away,a?ng ‘shattered several panes of stained glass.—Alorning
Post. . .
Cheap Repairs.—A society has been formed at Paris for preserving and describing
tha Prench historical monaments of the middle ages. The economical labours of this
patriotic association are well worth the attention of such as may be struggling to
resist the havoc of time and man. In their accounts, which we have bel_on us, we
find that with a sum of only 68/, !he{ocongnmlm themselves upon having, ia six
months, repaired the churches of the Lot and Au e, those of Montrezor, 8t. Louls,
du Pré, ond Beaulieu, the Chateau of Langesis, the Priory of Morlange, the tombs of
Oiron, and stained g:s of Pont-Audemer.

The tolls of the Andover and Basingatoke turnpike have been let at an increase of
upwards of two hundred d of the additional travel-

in
through Andover, oe::ﬁonﬂy the partial opening of the London and South-
n;gm Bailway.—Wilts Independent. )
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Seyssel Asphalte—The Seyssel Asphalte property is occupying the gentlemen of
thie long robe in Frauce, and it appears doubtful from what has transpired whether
there existed any right to transfer it to a company. It is very unfortimate that this
was uot found ont earlier, as, whatever mnay be ita other applications, t| phat
has paved the way to much gambling and serions miafortune to the shareholders.
No mines of gold, silver, nor copper, ever excited more sangnine speculation.—Ibid.

Heart of Oak.—Ome of the piles used in the foundation of the old bridge at
Lancaster was taken out a short time since, and found to be “ as sound as an acorn,”
although it must have been nnder waler at least 500 years.

Preservation of Sculpture—Exporiments are in progress ot the Ecole des. Beaux
Arts at Paris, with some oily substance to be used for the preservation of marblen
and works of art, which snffer so much in the wear and tesr of o great metropolis.—
Galignani's Messenger. [ We do not kmow whether this is one of our neighbours’
reinventions of old English inventions anew; but some years agn Henning, the
scnlptor used a coating of wax on the triumphal arch in the Park, and hitherto with
complete success. }

The newly invented light of M. Gaudin, on which expariments were recently mado
at Paris, is an improved modification of the wellknown invention of Lieutenant
Dr 1. While Dr d pours a stream of oxygen gas through spirits of wine
upon unslaked lime, Gaodin makes use of a more ethereal kind of oxygen, which he
conducts through burning essence of turpentine. The Drummond light is fifteen
hundred times stronger than that of burning gas ; the Gaudin light is, weare assured,
by the inventor, as stroug as that of the sun, or fifteen thousand times stronger than
{:s, and of course ten times more so than the Drummond. The method by which

. Gaudiu proposes to turn the new invention into use is singularly striking. He
proposes to erect, in the island of the Pont Neuf, in the middle of the Beine and
centre of Paris, a lighthouse five hundred feet high, in which is to be placed a light
from a hundred thousand to & million gas pipes strong, the power 0 be varied sa the
nights are light or dark. Paris will thas enjoy a sort of al day; and as
soon as the sun of the heavens is set, the sun of Pont Nenf will rise.—AMecRanics'
Magaczine.

NEW PATENTS.

LIST OF ENGLISH PATENTS GRANTED BETWEEN THE 2611t
NOVEMBER, AND THE 24tu DECEMBER, 1838.

Jorx SmaLL, of Old Jewry, Merchant, for “ Impro ts in the Manufacture of
Thread or Yarn, and Paper, by the Application of certain fibrous Maeterials not
hitherto so employed.”—1st December ; 6 months to specify.

Perrr TAYLOR, of Birching Bower, in the County of Lancaster, Rope Maker
and Slate Merchant, for “ Improvements in Machinery for propelling Vessels Car.
risges, and Machinery, Parts of which Improvements are applicabls to raising of
‘Water.”—1st December ; 6 months.

Avprosx BowbEN JorNs, of Plymouth, Artiat, for “ Improvements in colowring
or painting Walls and other Surfaces."—1st December: 0 wonths.
mzs ArTLEY, of Bishop Wear h, Glass Manufact
ments in the Manufacture of Glass.”—1st December ; 6 months.

TrEODORE COTELLE, of the Ha: t, Civil Engineer, for “ Improv in
Extracting the Salt from Sea or Salt Water, and reudering it pure or drinkable, and
in Purifying other Water."—~1st December; 6 months.

Joun Praven, the younger, of Longhor, near Swansea, Glamorgan, for * Im-

rovements in Furnaces and Fire-places, for Consuming Anthracite and other Fuel
En generating Steam, Evaporation, Smelting and Heating Iron and other Metals."—
1st December ; 6 months.

Wirriam Poxtirex, of 8hoe Lane, in the City of London, Coppersmith, for
« Improvements in Apparatus and Materials employed in Filteriug and Clarifying
Waters and other Lignids.”"—1st December; 6 months.

Jon~ McCurbpy, of ‘Fonbridge 11ace, New Road, Esquire, for “ An Improved
Method or Methods of Generating Steam and applying the same to the Evaporation
snd Boiling of Fluids, which Method or Methods is or are applicable to Steam
Engines and other Purposes where Steam is or may be applied.”—1st December ;
6 months.

Stanistavs Dartnez, of Austin Friars, in the City of London, Merchant, for
“ Certain Improvements in the Coustruction and in Arrangement of Axles, Axle
trees, and the Naves of Wheels for Carri ."~—1st December; 6 months.

Jorx Smaw, of Glossop, Brass Worker, for “ Certain Improvements in the
Arrangement and Construction of Wind Musical Instruments."—1st December ;
6 months,

Luxr. HeserT,of Camden Town, Civil Engineer, for “ An improved Mode or
Modes of Fastening Trowsers and other Varts of Dress or Apperel.” Commnni.
catad by a Foreigner residing abroad.—1st December ; 6 months.

Davigr CranpLER HEWITT, of Store Street, Bedford Square, Professor of Music,
for “ Certain Improvements in Musical Instruments.”—6th December; 6 months.

Joun Cuisxory ond Marix HreroriTe BeLiENoIs, of Pomeroy Street, Old
Keut Road, Manufacturing Chemists, for “ Improvements in treating Maasicott,
Litharge, and otber Compounds of Lead, for the Purpose of obtaining therefrom
Silver and certain other Products.”—O0th December ; 6 months. )

Goorror Cavaranad, of Tavistock Row, Covent Garden, Gentleman, for « Im-
provements in Apparatus for transporting Matesials for various 1 from one
Place to another, particularly applicable to Road Cutting and other Embankents.”
—6th December; 6 months.

Tuomas SweeTarrLg, of Cotteshall Mill, Godalming, I'apcrinaker, for “ An
Improvement or Improvements in tho Machinery for Making Paper.”——0th Decem-
ber ; 6 months,

Freprrtcx Nzvinig, of Pancras Lane, in the City of london, Gentleman,
for “ An improved Method or Process of Manufacturing Coke, whereby the Sal-
ammoniac, Bi

er, for “ Improve

itumen, Ganes, and other resident I'roducts of Conl are, at the same
time, separately collectod, and the Heat employed in the Process is applicd to various
other useful Purposes.”—8th December; 8 months.

Mires BEray, of Chancery Lane, Patent Agent, for ¢ Improvements in the
Means of, and A tus for, Manufactiring Gaseous Lignids, and for filling Bottles
nnd]otbor‘:'eu-ll uoled for holdi;g tl'éo same, and retaining the contents therein, and
applying the same wlien required.” Communicated by & Foreigner residing abroad.”
_gtim December ; 6 monl.ht}. e ding

Jaxes Carson, of Liverpool, Doetor of Medicine, for * A new Mode of Slaughter
ing Animals i led for h Food.”"—12th December ; 6 months.

Tiomas Ropinsox Wirriams, of 81, Cheapaide, Civil Engineer, for © Certain
Improvements in Machinery for Spinning, Twisting, or Curling, and Wearing
Horsehair, and other Hairs, as well as various fibrous Substances.” — 12th
December ; 2 maonths,

Hewgy Coust bR Crovy, of Picardy, in the Kingdom of Prance, now
residing at 14, Cambridge street, Edgeware Road, for  Certain Improvements in
Filtration.” Communicuted by a Foreigner residing abroad.—12th December.
2 months.

Joun ArexaNpEr Ergazar Drscranxp, of the Boulevart du Temple, Puaris,
now residing in Paul's Chain, in the City of London, Civil Engineer, for “ Improve.
ments in the Production of Motive Power, and in Machinery, for applying the
same to useful Purposes.”"—13th December ; 6 months.

JiMRs GaRDNER, of Banbury, Ironmonger, for * Improvements in cutting
Swedish Turnips, Mangel Worzel, and other ta used for Food for Sheep, horned
Cattle, and other Animals.”—12th December; 6 months.

TroMas Vaux, of Woodford, Land Surveyor, for * Improvements in Tilling and
Fertilising Land.”—15th December ; 6 months.

Crorrox Witriam Moart, Putney, for * An improved Mode of applying Horse
Power to Corriages on ordinary Roads “——17th December ; 6 months.

Barciay FarquuarsoNn WaTsox, of Lincoln's Inn Fields, Solicitor, for * Im.
provements in Crushing yr Prepuring New Zesland Flax."—17th December:
6 months.

Epwix Eowarp Casserr, of Millwall, Poplar, for “ Improvements in Lamps.
—17th December; 6 months.

Jop CutLen, of Lady Poole Lane, Birmingham, Gentleman, for “ Improvements
in Combinations of Mectals applicable to the makin%ti)f Tabes or Pipes, and to other
Purposes, and in the Method of Making Tubes or Pipes therefrom, which improved
Method is applicable to the Making of Tubes or Pipes from Certain other Metals
and Combination of Metals."—17th December ; 6 months.

Jamzs Lzgs, of Salem, near Oldhauw, in the County of Lancaster, Cotton Spinner,
for “ An Improvement in the Machinery for Spinning, Twisting, and Doubling
Cotton, Silk, Wool, Hemp, Flax, and other fibrous Materials."—]17th December :
6 months.

Joux Hawxszaw, of Manchester, Civil Engineer, for * Certain Improvements in
MecLanism or Apparatus applicable to Railways, and also to Carriages to be used
thereon."—17th December ; 6 months,

BexnsaMix Gooprenrow, of Hyde, in the County of Chester, Mechanie, fur
« Cortain Improvements in Machinery or Apparatus for Planing or Catting Metals.”
—18th December ; 6 months.

Joun Rosgrts, of Manchester, Machine Maker, for “ Certain I
Machinery or Apparatus for Ilaning or Cutting Metals."—18
6 months. .

Joun Raocrivrg, of chkxgrt, Machine Agent, for “ The Application of an
improved Covering for the Rollers used in the several Processes of aring
Drawing, Slubbing, Roving, Spinning, Twistiug, and Donbling of Wool,

‘Wool, Flax, Silk, Mohair, or any other fibrous Material or Substance, or so many,
of such Rollers as require, or are deented to require covering for snch several Pro-
cesses, or any of them.”—19th December; 6 months.

Jossru ZaMBeau, of St. Paul's Churchyard, Ch for “ Impro
in Rotatory Engines.” Communicated by a Foreigner rekiding abroad—1#th
December ; 8 months.

Anprew Syiti, of Princes Street, Loicester Square, Engineer, for “ Certain
Improvements in Appuratus for Heating Fluids and Generating Steam.”—20th De-
cember ; 6 months.

Samukr Parxen, of Axl-fyle Place, Lamp Maker, for * Improvements on Stoves.”
—230th December ; 8 months.

Carr Aveustes Howux, of Mincing Lane, Engineer, and Jory Barmerr. of
Vauxhall, Printer, for “ Certain Improvements in Printing."—20th December
6 months.

DaNikL 8tarvorp, of 25, St. Martin'sle-Grand, in the City of London, Gentle-
man, for “ Certain lnprovements on Carriages, being an extension for the term of
seven years, from the 2ith day of December.”—~21st December.

Tovements in
December :

1at

ERRATA.:

In thelast number, page 403, in the description of Roe's patent water closet basin
there is an error in Jines 10 and 11 ; it states that “ this chamber is always kept ¢
with water ;" it should read, “the chamber is only charged with water when the
handle is lifted, the water af the same time being discharged all round the basin™
Page 403, in the rule for converting French nmeasure, line 8, describing the metho!
of reducing francs intv pounds, instead of “add two figures,” read * cut off two figures.”

TO CORRESPONDENTS.

Our correspondent respecting Dover Harbour, will hiear from us by post.

Our correspondent at Carmarthen is informed that there is no defined dimension
for slating called * Queen's"—both Queen’s and Rag's vary in size from two to fonr
feet in length, and from 18 inches to three feet in width ; the average size is 36 inches
by 21 inches; they are sold by weight, and not by the thousand.

“ One of the Public” will be noticed next mouth.

We caunot notice I’r s of Ci at length, unless paid for as
advertisements. -

Subscribers are particularly requested to complete their sets of nnmbers for the
first volume immediatoly.

We shall feel obliged to the profession if they will formard ns accounts of works
in progress, now inventions and discoveries; and particularly if our country sul-
seribers will send us any newspaper containing any modter relative to the objects of
our Journal.

Books for review must be sent early in the menth; commuricaiins prior to the
20th ; and advertisements beforo the 26(h iustant.

*,¢ The first volume may be Lad bound in cloth, and leitered in gold, price 174,

/




THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL.

THE ATHENAUM, AT DERBY,
ARCHRITECT; 3. WALLACE, %8Q.
| T
| ; ’ P R _‘ i
=13 | . E; "‘ 'R - ] )—:
LR P EEER N
. e l—i0lpnl
ELEVATION.
P s JC JC (=
= 1 L_| | l@
= | 1l
o®4J@ el -|e 8l e
_ [ _ &

7| | il
:‘.fi; () (? @ l 3

| @

==y} &

; * FT =

PLAN OF THE GROUND PLOOR.

Scale of Drawings, 20 Feet to the Inch.
No,_17.~Fzsavary, 1839, Vou 1.

ii



THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL.

THE ATHENAUM, &c., AT DERBY.

The “ Companion to the Almanac” has already given a general
view of the four buildings of which the Atheneum forms one, and a
tolerably full description of them; yet although we have =o far been
anticipated by that publication, what is there said rather invites us
to give further particulars reapecting those spirited improvements
than not, more especially as we are enabled, through the kindness of
the architect, Mr. R. Wallace, tb exhibit an eléyation and plans of
that portion of the design which has most architectural pretension
and character, namely, the Athenseum.

As our wood-cut renders verbal description unnecessary, all that
we need explain in regard to it is, that the blank xpaee or opening in
the lower part of the nght-hand pavilion or wing is the covered gate-
way leading to the inn-yard at the rear of the building (as is shown
in the ground plan), where is scen one of the entrances into the Hotel,
Hardly, thereforc, nced we observe that the latter building imme-
diately adjoins the Atheneum on that side, being divided from it
below only by the covered passage or gateway between the two; but
we should explain that Loth cntablatures of the scparate fagade
here shown are continued through the two fronts of the Hotel, so:ts to
keep up a certain general uniformity of appearance, althoogh the
Athenazum forms a distinct composition. Indeed, further than.the
regularity thus produced by the continuation of the principal hori-
zontal lines and mouldings, and that of the style adopted, there is
little similarity ; the elevations of the hotel presenting two ranges of
windows above, the lowermost of which, or those of the first floor,
rest upon a socle immediately above the comice to the bascment.
Besides which, there is a series of smaller windows in the attic, which
is somewhat lower thanthat in centre of the clevation here given.
Consequently that portion of the entire line, or the south side facin
Brook-street, has more of the dwelling-house appearance, while the
Atheneum distinguishes itself by presenting what our French
neighbours term a monumental character; to which both the disposi-
tion of the windows and the great proportion of solid wall contng:xste
in no small degree. In this respect alone the design exhibits some
novel'y and piquancy, particularly in the centre compartment, where
the three openings below and the five above them produce a good
architectural contrast; thoughthe effcct would bave -been better atill
could the width of the two lower windows have been limited to that
of their middle openings, because at present they extend too closely
to the angles, where the adjoining ante at the breaks indicate an
inner wall, although, in regard to the rooms within, the windows are
unexceptionably placed, as is apparent from the ground plan. The
upper part of this centre compartment is well imagined—solid and
unbroken, yet without either blankness or heaviness. The chief ob-
jection to be made to it is, that the cornice of the upper order is too

or and scanty—in fact, is only a repetition of that to the basement

oor, whercas ‘ﬁreater richness was here demanded, ifonly to bring it
into keeping With the architrave heneath it, more especially as the
depth of this latter is considernbly increased by the mouldings of
the antee being continued immediately beneath it. We are bound to
ohserve, however, that the projection of the upper facia and cyma-
tinm of this architrave have been greatly exaggerated by our wood
engraver. The two pavilions or extreme compartments are pleasingly
treated, and thesc features bear some general resemblance to the
similar ones of the new Corn Excliange, Mark-lane, but by no means
to such degree as to incur the charge of plagiarism. The tripods at
their angles, through which the chimney-flues are brought, produce
an excellent effect,

In the plan of the ground floor, a a, are the separate entrance ves-
tibule amf staircase leading to the Athenmum Hall above; b, the
vestibule, to the library ¢, and ncws-room . The former of these,
which measures 36 feet by 16, or 31 at the widest end, opens into a
smaller room d, appropriated as a reading room. The news-room e is
30 feet by 19. -

The upper floor is, with the exception of the room &, which serves
both as a committce-room and & cloak-room for ladies, entircly occu-
pied by the Athenmum Hall, which extends over the gnteway,
whereby itstotal length becomes 69 fcet by a width of 30 feet 6 inches
and 23 feet in height. )

While the general symmetry is well preserved, the apartment
acquires not only much pleasing architectural variety in its plan,
but apparent, as well as real, extension, by the addition og the
divieion over the gateway. At the same time we arc of opinion that
it would have been an improvement had there been four columns at
that end instead of two, so as to form four lesser intercolumns (of
the width of those between the columns and ante on each side)
and a wider one in the centre. Such a sereen of pillars would have
mnade the two divisions more distinet to the eye, yct would by no means
have sepprated them too much, or occasioned a crowded appearance,

or obstructed the view of the fireplace at that end ; for the centre
intereolwmn would have been 7 feet 6 inches wide, and the others
nearly 5; whereas the” distance from column to column is now
19 feet, which, must be cqual to the height of the columns them-
selves, if not more. Another thing that would have been an im-

rovement would have been to remove the doors at that end of the

all further from the fireplace, putting them into the extreme inter-
pilasters, so that one would have opened immediately into the card-
room, the other (as at presentunto the supper-room.

Judging fram the plan, the back front of the Athenzum, apé)ears to
be of architectnral design, although it only faces the inn-yard of the
Hotel : at least the pilasters between the windows seem to indicate
that such is the ease; and, if it really be so, we think the cost so
bestowed might have been better applied; more especially as that
side of the building appears to be quite shut out from view by other
buildings abutting on that angle of the Athenwum, where the stair-
case is placed, and in consequence of which the architect has been
compelied to adopt a very irregular and inconvenient form for the
staircase ; whereas only four or five feet more at that angle would have

eatly improved that approach to the Athenoum Hall. Above the

11 is another room of the same dimensions, although considerably
lower, which is lighted from above, and intended to be fitted up as &
museum.

BEVIEWS.

Observations on Limes, Calcareous Cements, Mortars, Stuccos, and
Concrete ; and on Puzrolanas, Natural and Artificial ; together
with Rules deduced from numerous experiments for making an
Artificial Water Cement, §c. By C. W. Pascxy, C.B., Colorel in
the .Corps of Royal Engineers, F.R.S., &c. London: John Weale,
1838.

We are indebted to Col. Pasley for this practical work, and for an
admirable example of how theory may be applied as the ossistant of
practice.  Cement has long since attracted a greater attention than
stone itseli, and many have longed for that power which enabled the
Romans to make such durable works from materials so fragile, Col,
Pusley has devoted himself to his task with an energy and application
which have secured equal honour to himself and value to his admirable
work. [‘ew men immersed in professional Jabour have the time to
follow ng such subjects in A proper manner, for it is only from a
connected series of experiments that success can be obtained.

The work now before us is the result ot many years’ labour and study,
and enters elaborately into thie examination of materials employed in
building, and the cements uged to unite them. He gives at great length
his experiments on theirstrength and durability, and also on the quality of
substances for forming limes and cements. 'He thus throws great light
on the principles of construction, and enables us to ascertain the pro.
perties of the materials, the components of the mortars and cements, and
the proportions in which they should be samalgamated. This is an
important service rendered to the Architectand the Engineer, and gives
the work a character of interest which we doubt not will be appreciated
by our readers.

We make our first selection from the dissertation on limes, which
conveys some judicious remarks on mortars :—

We formd by repeated experiments at Chatham, that one cubic foot of
Halling lime weiglied ncarly the same when fresh from the kiln, and by the
gradual addition of water that it dilated to the same increased bulk, in the
state of quick-lime powder, but when worked up into mortar not too short for
.use, that it would not bear quite so Inrge a proportion of sand as the common
chalk lime had done. This experiment leading to a result in opposition to a
commeon opinion amongst the bullders of the metropolis, which is that the
Dorking and Halling limes, a8 being stronger limes, will, when made into
mortar, bear more sand than common chalk fime, I was induced to examine
the principle upon which they found this opinlon, which on consideration
appears to me to be erroneous ; because these two limes and all the other
bydruulie linies are undoubtedly in an intermediate state between pure lime
which is the weakest, and the water ccments which are the strongest, of all
calcareous cements : and every one will acknowledge that the proportion of
sand, which will make good mortar with chalk lime, would entirely ruin
ceatent, which if scarcely capable of bearing one third of that quantity.
Hence it follows that the hydranlic limes ougbt not to admit of so much sand
as chalk, but that they will bear more than cement, without being injured.

Accordingly 1 conceive that three cubic feet of sand to one of Dorking or
Halling lime, will be a good proportion for making mortar with those limes,
which approach very nearly to pure lime. The water required will be nearly
ome cubic foot, and the quantity of mortar produced will be about two cubic

feet and nine-tenths, being rather less than the original space occupied by the
sand alone.
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But the blue Lias hme will not make good mortar if mixed with more than
twe cuble feet of sand to one of lime. This opinfon firat formed by me from
analogy, and in consideration of the blue lias approaching very nearly toa
waler cement, proved on due enguiry to be borne out by, and exactly con-
formable to, the practice of the masons of Lyme Regis. But Captain Savage
of the Royal Engineers, who was employed professionally some years ago in
Improving the Cobb or Pier of that little seaport, which was done by tide
work, and In which no other kind of lime was used, assured me that he found
that a smaller proportion of sand than 2 to 1 made stil! better mortar. We
have sineesscertained by repeated experiments at Chatham, that 1 cubic foot of
biue las lime from the kiln weighing 471bs., mixed with 8 cubic feet of sand,
and about 3 quarters of a cubic foot of water, made mortar fit for use, but
which sould not have borne more sand without becoming too short. The
average quantity .produu-d was two cubic feet and onc fifth, which contrary
t0 the result obtained with the purer limes, occupied more space than the sand
tloneangmdl{ did. We found alio that blue lias lime from the kiln, like
all the other limes that we experimented upon, filled only about two thirds
of its original measure, when reduced by pounding to the state of quick limse
powder ; but one cubic foot of blue lias lime when slaked, only dilated into
one cab'cfoot and a third of siaked lime powder, not including about one
eighteenth part of a cuble foot of core, which we threw away. Hence it ex-
pands less by slaking than either chalk lime or Haliing ¥ime.

The Colonel very justly attributes the modern introduction of
councrete for foundations to Sir Robert Smirke, who first used it at the
Peniteutiary, Milbank, London. The Colonel remarks that :~

Neither gravel without sand, nor sand without gravel can form good con-
crete. The large pebbles composing the former, if mixed with quicklime
powder and water would only be cemented together by lime paste, or as it is
technically termed line putty, filling up the large interstices between them,
which is known to be the weakest form of lime. On the other hand, fine
sand alone would produce nothing better than s mass of common mortar,
which has very little strength in itself, but is exoellent for cemeating larger
materigls. The proportions of the gravel and sand used are of little importance,

vided that the former be rather large, and the sand sufficient to flll up the
nterstices in it, for which purpose a mixture of coarse and of fine sand is
better than one sort oply. But no such mixtures are necessary, in uslpg the
sandy gravel of many patts of thie Thames, where it is found in the state most
suitable for making good concrete, and is employed both for this purpose,
and as ballast for shipping.

It bejng known that clean gravel and sand when put dry into any mensure,
will almost immediately settle to a lower level on the addilion of a certain
quantity of water, and it beinga matter casily proved that no ramming can
possibly compress them afterwards, it appears to me, that the proportion of
lime used in concrete should be just sufficient to combine with tge ravel and
sand o tbis compact state ; that is after the violent action of slaking shall
have sobsided, which causes a temporary expamsion, that is counteracted

whilst ia operation, but the usual process of treading down or amming
concrete.

Examples are given of several buildings in_which concrete lias been
appliad in_the formation of the extarnal walls, and the Colonel shows
by their failure the impolicy of this mede of construction, however
strongly he recommends its adoption for foundations,

The composition, commonly called Roman cement, has within the
last few years been employed pretty extensively in the metropolis for
building purpoees, and bas certainly greatly contributed to the extension
of external decoration. A prejudice, however, still exists against its
application for ornament in our churches and public buildings, which
way have arisen from an improper use of it, and from the frauds of
some of the manufactures, but the general result lias been to convince
ws strongly of its applicability for these purposes. In our opinion, if of
good quality and properly worked in the mixture with sand, it is of
equal durability with Bath stone, and capable of employment for the
same objects. "An unfortunate preposscssion against its application to
ecclesiastleal structures seems to prevail, even as if a mandate of inter-
diction were issued agminst it, although it would most certainly
materially assist the architect in giving eome character and decoration
to these edifices. Neither woulg its expense be such as to call for a
great jncresse of the dpenunoua allowances of the church commissioners,
who show as niggardly a spirit in these respects as if they wished to
imitate the union workhouses. It wouid ge well if the architects
s‘:erdly could prevail upon the proper authorities to allow its intro-

tion, whieh we are sure could not fail to afford gratification to the
public. It is only r[ecm? to Fmrd against the application of inferior
preparations, and this could be fully secured by providing in the specifi-
eation that the cement should- be procured from competent manu-
facturers, which the architect may appoint.

We found by experiment at Chatham, that two thirds of a cubic foot of
caleined Sbep&y cement powder, which js equjvalent to ope cubic foot of
eoment fyoso the Liln, would not bear much more than one cut.jc fuot gnd one
thicd part of & foot of saad, without evidently besoming too short for buildin
purposss. This is equivalent to a mixture of two meesures of sand to oni

T
of cement powder. But experience has shown that even this prsportion of
sand is too great in practice, for the builders of the metropolis, who have used
famense quantities of the Sheppy and Harwich cements for many years, agreo
that more than 5 parts of sand to 4 of cement powder, or 11 meusure of the
former to one measure of the latter, injures the cement, by retarding its setting
and rendering it too frlable, whether used as mortar for walls, or as stuceo
for the fronts of houses; but they consider that equal parts of sand and of
cement powder, involving & smaller proportion of the former ingredie.t, are
still better.

But not to lose aight of the just comparison between cement and lime, these
proportlons, when stated in the same manneras we did in trenting of lime,
imply that whilst one measure of cement from the kiln will not bear more
than two thirds or at the utmost five slxths of a measure of sand withnut iu.
jury, one mensure of the various sorts of lime from the kiln, according to its
quality, will bear two or three measures of sand or even more,

There are two propertles of eement, which oughbt to be thoroughly
understood.

First. It only sets rapidly when made up ioto small balls or in very thin
joints. In large masses or in thick joints, the rapid induration takes place
near the surface only, from whence it extends towards the centre so very
slowly, that the cement there may remain in an imperfect state for a very loug
time. Thls property it has in common with lime mortars and conerete, which
when in mass set more slowly at the centre than at the surface, in the like
proportion (33).

Secondly. As was before remarked in article 42, cement is alwa:s
weakened by sand, no matter how small the proportion of thatingredient may
be, so fhat if both materials were equally cheap, it would be best to dispense
with sand altogether in using cement as mortar for buflding walls, but not In
using itas stuceo for plastering the fronts of houses,

. Numerous experiments have convinced me of the truth of these maxims,
which any of my readers may easily verify. In respect to the latter in par-
ticular, take a small quantity of the best cement powder, mix it with three or
four times its bulk of fine sand and make it up into a ball with water, and
you will find that instead of setting, it will either remain quite friable or
crumble to pisces, both under water and in air.

Upon the whole cement sets most quickly, and unites itself most powerfully
to bricks or stones, when it is perfectly pure or unmixed with sand, provided
only, that the joints be thin, I should say not exceeding half an inch in thick-
ness. For this reason, in forming cement into ehimney pots, copings, &c.,
where the general thickness much exceeds the above dimension, and con-
sequently where pure cement alone would not make sound work, instead of
frittering away its strecgth with sand, I would recommend fragments of broken
tiles or gravel, to be mixed with it, the interstices of which are such as to
allow the pure cement which fills them, sufficient body to attain a due degree
of strength, without being quite so largs as to retard its setting, and thereby
cause weakness in the central parts of those spaces.

Among other interesting illustrations of the powers of cement, the
Colonel has fully proved its great strength when applied as a joint for
stone-work. ne of these experiments was made upon two blacke of
Bramley.fall stone, each 89 inches long, 29 inches broad, and 26 inches
deep, weighing about 2662 lbs. The beds or contact surfaces of the
stones at the joints were roughed over by picking down the surface;
they were then united with some of Messrs. Francis & Son's best Roman
( English ) cement, composed of a mixture of Sheppey and Harwich
cement stone. Six weeks after, the experiment was continned by sus.
pending the upper stone, aud loading the under one with weights, to the
enormous extent of 36,544 lbs, without breaking the joint. This was
then split by means of a mallet and chisel, when, to the Colonel's asto-
nishment, it was found that with the exception of the outer part of
the cement, which had been exposed to the sir, and was extremely
hard, the whole interior of the cement joint was softish. and
neither resisted the action of the thumb.nail nor of a sixpenny piece on
edge, which scored the surfuce to the depth of nearly a sixteenth of an
inch. From this and other experiments, the Colonel deduces the im-
portance of the “ application ojf::ement in masonry, even jn the union
the largest stones.”, .

The author gives some experiments on the strength ¢f stone, which
we think will be found serviceable to the architect aud engineer in the
choice of this material :—

As the value and importance of artificial stone used for the walls of build-
ings, or for those of wharfs or docks, must depend upon its strength in opposi-
tion to & breaking weight, it now appeared desirable to nscertain its resistance
in competition with that of the common buflding stones of this country, as
well as with that of bricks and of pure chalk from the quarry, for which pur.
pose | caused & number of similar small prisms, each feur inches long and
two inches square, tn be cut out of all those substances, whicb being sub-
jected to the proper breaking apparatus, yielded ihe results contaiued in
another Table, No. V111, aad, in order to render this more complete, the
cohe.iveness of the same stones has been repeated from Table HI., whilst
%hat of well-burned bricks and of iuferior bricks has been estima‘ed, from
the average of the strongest and some of the weakest results, recorded in
Tables 1. and 1I.



34

THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. _

—

Talle VIII.—Comparative Resistance of various Natural Stones, Bricks, and
Chalk, reduced to Square Prisms of the same dimensions as the small Artifi-
cial Stones before Experimented upon, with their comparative Cohesirencss
ulse.

- ; ,
[“ "(:fm,we“rht Breaking weight inlbl.’Amngem T.‘\ve}x-aa«e
} L resist- ; cohes-
Description of Stones, &c. xl;"ir'r'ﬁi ct‘:)‘;‘tc . in seversl successive ..., in'iyonm,‘
‘lo rains, iniba. ' Experiments. ' Ibs. | inlbs.
1. Kentish Rag.......... 10730 (10500 4286 | 3817 5009 | 4581 | 9773
2. Yorkshire Landing ....! 9671 14767, 2076 | 2600 [3186 | 2887 | 3642
2. Cornish Granite . .. ... 11164 |172:24 8170 | 2801 2445 | 2808 | 3841
4 Portlad ..vvnnnnen.. T9598 14808 | 9105 ; 2802 2058 | 2882 | 1004
5. Cralg Leith. o .0vw.nns | 0388 Ni177 ! 1040 | 1706 1061 | 1806 | 2489
G.Math .o.oovvvnnnnnn. 7045 (12258, 708 | 094 | 696 660 | 1408
; (704 | 795 717
7. Well burned Bricks....' 5944 | 9171 S085 622 | 040 762 | 8007
! 722 | 700 | 823
8. Inferior Bricks ....oocvivunnveteina..] 204 3621 622 320 | 1108
9. Pure Chalk (dry) ...... Y6157 | 9490’ 414 ] 26561314 | 334 473

In our next Journal we intend to continue our remarks upon this
excellent work, and to give some farther extracts ; aud in the meanwhile
we cannot too strongly recommend to the profession the utility of
examining this work for themselves. e do not pretend to offer o
substitute for the works which come under our notice, but rather to
enable our readers to form such opinions as may guide them in their
use and selection. It is as much as we can do in some cases of such
extensive scientific works, to afford even a specimen; but in case of
works like Colonel Pasley’s, it would be indeed the old Greek story of
offering a brick as the pattern of a hiouse, to attempt to condense such
important materialsh

Westminster Improvements : A Brief Account of Westminaster, with
Observations on Plans of Improvement. By One of the Architects.
London, 1839.

This small volume is designed to call attention to the plans of the
author, as adopted by the Westminster Improvement Company, and is
therefore necessarily subservient to that object. It contains, {wwever,
some interesting matter as to the site of Westminster, its levels, and its
drainage, and some agreeably-written antiquarian matter.

The basis of Mr. Bardwell’s plan is, that it shall be conducted on a
large scale, zo as to insure the thorongh drainage of the district, which
certainly cannot be effected by the piecemeal operations which are now
adopt«l Any change either in the population or the salubrity of the
district in question, cannot fail to do some %ood, and the proposition is
extremely opportune in the preseat state of the Houses of Parliament.
We think, LE.nt in this consideration care should be taken not to mar
the splendid mass of gothic which we shall soon possess, and this induces
us to demur a little to Mr. Bardwell’s admiration of the Italian styles,
This comes strangely indeed from one who, in the early part of his
book, evinces such a love for Edward the Confessor, and such a yearning
for the preservation of St. Margaret’s.

Consideﬁng the object of the work, we are not entitled to expect
perfection, and we are therefore not very much astonished at an infusion
of egotism, which prevails towards the conclusion of the book. We
dissent, however, from Mr. Bardwell in some few of his opinions, and to
some of these we beg to call his attention. We cannot see how the
insalubrity of London can increase the fogs, for indeed if they arose
from land miasma, they ought rather to have diminished from the drain-
ing and clearing of the metropolitan districts. He obliges us with a
Jengthened enumeration of the many causes of London unhealthiness,
but he totally omits to state that London is one of the healthiest cities
in the world, and that the average of human life has rapidly increased in
value. We rather doubt also that our Saxon ancestors were the
founders of the civilization of modern Europe, iowever much we might
wish it, and we should recommend our readers to peruse this statement
* cum grano salis” Mr. Bardwell may remember in what state Alfred
found England after the time of Bede, and how France sank subse-
quently to the labours of Charlemagne and Alcuin. We dissent also
from him as to St. Margaret's being a vestige of Edward the Confessor,
and we cannot see any claim of antiquity which can be urged against its
removal. The epithets applied to Westminster strike us ulso as rather
incongruous, for we cannot see what resemblance it has to the Isle de
la Cité, the Palatine Hill, or the Acropolis, ner what it has to do with
the groct Buginixs. ** Lucus & non lucendo.”

L J
———

——

Public Buildings erected in the West of England ; as designed by

Joun Foursron, F.R.S,, B.A., Quarto, 117 Plates, J. Williams.
London, 1838.

This is almost the only work of the kind which has appeared in this
country for several years, for, with the exception of Laing’s, containing
the Custom House, and some other buildings erected by him, we are
not aware that any architect has published his own executed designs,
although it used formerly to be by no means an uncommon practice
among professional men. Gibbs, Adam, Paine, &c., for instance, pub-
lished the plans and other drawings of all their principal edifices, and
that at a time when architecture was comparatively little studied. It
is all the more singular, therefore, that such custom should have beer
laid aside precisely at the time when architecture itself has become
more prolific than it was during the last century, and when structares
of very varied design are rising up yearly, if not daily, not in the me-.
tropolis alone, but in almost every provincial town of any note, and, in
fict, almost all over the country. Whether it be that, notwi i
the very increased scope and demand for architectural embellishment,
there exists less demand than formerly for studies in design, both on
the part of the profession and of private individuals, we undertake not
to decide ; but it certainly does look like a very anomalous fact, that
such should be the case, let the cause be what it may. We counld, in-
deed, make two or three guesses at the latter, one of which is, that
those who have done most and best are not particularly anxioas to
bring out their designs as studies for the benefit of others; while those
who have been less favoured by opportunity have not done enouill\ to
enable them to come before the public with a collection of the kind.
Anotlier reason, perhaps, is that, although greatly more has been done
within the last twenty or thirty years than in the course of the whole
of the preceding century, out of that number of buildings there are
comparatively few that rise above a certain average standard of merit;
consequently few that the public would care to have geometrical draw-
ingsof. Or, it may be that we are now so accustomed to behold
decorated fronts, porticos, and other architectural embellishments, as to
regard them as mere matters of course, and deserving no more than
cursory inspection. Or else—but we will put av end to further con-
jecture; for even could we hit upon the real cause, it would be idle to
expect that any thing we could say would tend to remdve it. What
may be taken for granted is, that there is no demand—we mean no
adequate demand—for works of this description, else, doubtless, as is
the case with all other produce, whether manual or mental, it would be
followed by supply.

At all events, we bid welcome to the solitary “ stranger ” now before
us, and not the less heartily because hie comes from the provinces—
from Devonshire and Cornwall, where, at Plymouth, Devonport, and
other places, Mr. Foulston has erected not a few public and private
buildin Nor can we do better than give, before we procesd further,
a list o?s;hose which form the subjects contained in the volume :—

P th—The Hotel, Assembly Rooms, and Theatre, 47 plates;
the Atlienzeum, 6 do.; Public Library, 5 do.; St. Andrew's gh?ﬁl',
8 do.; Do. Church, 8 do.; Exchange, 4 do. .Devon Town N
4 plates ; Commemorstive Columan, 5 do.; Civil and Military Library,
5 do.; Mount Zion Chapel, 4 do. Storehouse—St. Paul's Chapel, !
g:lte. Torquay—Interior of Bell-room, 1 plate. Tavistock— Library,

l-room, &c., 3 plates. Cornwall—County Lunatic Asylum, 8
plates. Bristol—Gaol, 5 plates,

Conceiving that every work ought in some measure to be judge:lhbﬁ
what it aims at, and by what is the author’s professed aim, we
here let Mr. Foulston explain himself, in order that more may not be
exacted of him than he promises :—

The author, in publishing this work, illustrating the bulldings erected
from his designs, makes no claim to originality, except as regards construction
and adaptation. * .

In exhibiting his designs, the author is aware they must be considered
merely as models calculated for the atmosphere of a town remote from the
metropolis, and, though spirited, proverbially poor. . .

Many volumes of general plans and elevations have been published from
time to time, giving some notion of arrangement and propertion, but affording
none of that practical information which chiefly, of & professional student,
constitutes the value of an architectural book. While, therefore, it has been
the author’s aim to obtain the attention of the amateur by his general eleva-
tions and perspective views, he has been still more desirous of the
notice of the young nrchitect by his * details at large,” as they are architec-
turally termed ; and by thoroughly developing the internal mechanism of his
more important buildings.

With these extracts from the plain and sensibly-written “ Address
E:eﬁxed to the work, an address so different from the pompous, lum.
ring prefaces which a certain other party puts to his publications, we
dismiss the work for the

present, reserving our further remarks on it
for our next number, Co.
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Tints to Mechanics on Self-education and Mutual Instruction.
Tistoray Ceaxron. London: Taylor and Walton. 1839.

Just in the same manner as in physical subjects we value the experience
of practical men, so in moral and social questions we derive pleasure
from seeing them treated by those who are “to the manner born.” This
is the gratification which must be communicated to every reader of the
amusing book before us, which has all the ease and simplicity of De Foe,
and the exemplary utility of Franklin. To the mechanic it offers at
once an example and a pleasant companion in the pursuit of knowledge,
and to the general reader it affords a deep insight into those labouring
classes which are thesinews ofthe nation. This bearing of the work we
must, however, leave to ourliterary brethren,and content ourselves with
such practical extracts as may be of interest to our utilitarinn' readers.

The author, in his plain and easy style, while giving an account of his
labours in Russia, thus mentions the columns of the church of St. Isaac,
the greatest cathedral work of the present century :—

Some of their columns made of granite are very large aud highly polished.
I took the pains to messure one of the colnmus intended for & new church,
and found it fiy.six feet long, and near scven feet diameter at the base.
They were brought from Finland, and two of them were a load for a ship,
one on each aide of tbe masts, to balance each other. They were rolled
from the deck to the vicinity of the intended building on timbers nine inches
square, (placed bat litile distance apart,) which were completely crushed to
splinters. The rolling was performed by two ropes; one end of each being
made fast, some distance a-head, to stakes driver into the ground. They
were passed under the column, up tbe back aide, and over the top. ‘The
other end of each ropc was wound round a separate capstan. Each capstan
bhad four long levers, with from ten to twenty men at each lever. These
columns were placed in a temporary building for polishing.

I also visited the foundry where the bases and capitals were made. They
were of brass, of the Corinthian order, and highly polished and gilt. The
square pliath for the bottom measured about nine feet on cach side, and one
foot thick. Several women and children were polishing these with pumice-
stone. The forus, a round bead belonging to the base, was turning in the
lathe, and the workman had a very strong tool for this purpose. A steam-
engine, with a man to attend it, was employed entirely on the work. The
capitals, with their leaves and volutes, had a very splendid appearance.

The following is but one feature of theeeﬁreat scale on which they do
things in Russia. The wholc empire,indeed, is a great r-law union,
which beats our Somerset House commissioners by a long way: the
whole is carried on with such system, that it almost realizes the satirist’s
suggestion of boarded, lodged, clothed, and flogged by steam :—

The building in which I was engaged in putting up the gas-works, was for
transacting the business of the Russian army. In this building were several
depariments, with a * genersl” at the head of epch, some of whom employed
above two hundrud clerks. In this building I saw lithographic printing for
the first time; copper-plate and letter-press printing were carried on here,
and a very extensive establishment for the manufacture of mathematical
instraments, all belonging to the government; ulso a drawing-school, con-

.sisting of about two hundred young officers.

The next extract exhibits another of their arrangements for removing
great weights :— i

In another building I noticed a model of the machine on which a Jarge
black of granite, weighing npwards ot nine hundred tons, was remov ve.
ral miles. Peter the Great is said to have stood on this rock, giving com-
mands to his army, when he subdued the Fins. The Empress Catherine
ordered it to be remorod to the city for a foundation on which to place a
bronze statue of that monerch on horseback. Many ineffectual attempts
were made for its removal; bat it was easily performed afterwards by intro.
ducing cannon-balls for rollers between bars of iron, .

The three wood-cuts exhibit some ingenuity, and although there is
little that is new about them, we thought that tfxey might be of interest
to some of our readers :—

Fig. 1.

By

Fig. 2. Fig. 3.

|
| Figure 1 represents s contrivance for shutting doors. The power is ap.
plied in the same mwanner as in our modern rinﬁx;‘gpmaes. There is a pin
at each end of the apparstus: ome pin is fitted to and tarns in a socket ate
tached to frame, and the other is fitted to a aimilar one on the door. In
the door the pius are brought nearer together, and the weight in the
reisced. The door is shut by this weight struightening the bars, and
ese articles are made of iron,

centye

spreading the ping further apart, Some of

and are black; others are of brass, and kept bright; botb kinds are exten.
sively used. Figure 2 §s a cistern for water, with a valve in the bottom,
which is much used for waabing the fuce und hands. By raising the valve
the water is let down in small quantities, and, asit is used, pusses off Ly
wmeans of a sink placed underneath. The advantages of this method are that
persons do not wash in the same water with others, nor use it more than
once themselves, which is not only more conducive to health, but makes less
water necessary than washing in & common basin. These cisterns are made
of various forms and sizes. Some of them have a dozen or more pipes, each
furnished with & valve, so that many persons may wash at the same time ;
the large ones are made in a circular form, and placed in the middle of &
room, but the small ones are hung against the wall. Iu figurc 3 is repre-
sented a spring bow or arch. This is used with the horsc-collar, for the
horse that 1s placed in the shafls, as other horses do not have them. It was
a long time before I could see any other use for this contrivance than to
cause the horse to hold up his bead, and to kcep him from stumbling, by the
bridle being hooked to the top of this arch. I was informed wfterwards by
an intelligent man, that the spring being connected with the collar prevented
the sboulder of the animal from chafing, by continually casing the collar off,
and suffering the air to pass between that and the shoulder of the horse.

This work will doubtless prove of considerable interest to our
American readers; but the strict boundaries which limit the sphere of
our labours, prevent us from entering into the work generally. It may,
however, be read with gratification, for, as a piece of autobiography, it is
as amusing as it is valuable, and fully reflects the character ofits author,
wlo is known and esteemed for his endeavours for the improvement of
his working brethren.

Journal of the American Institute for Promoting Agriculture, Com-
-merce, Manufactures, and the Arts. Vol. 3. New York. Wake-
MaN, 1838.

THis isa publication belongin§ to the New York Society of Arts and
Manufactures, and is an excellent compilation of valuable materials
from European and native sources. We find that our own work,
among others, has been laid under contribution.

It contains, among other interesting subjccts, the account of the
last mechanics' fair at New York., Mechanics’ fair is the term for
an exhibition like that of the Conservatoire des Arts et Metiers at
Paris, or rather like those of some of the continental provincial
towns, and it is an omnium-gatherum of new inventions, old manu-
factures, confectionary, pictures, baby-linen, penmanship, perfumery,
hobby-horses, and the fine arts. At the last fair there were above
1,500 contributors, and 160,000 ns paid down their admission
shillings to the tune of about £2,000. The grecater part of this
money. is re-issued in the shape of mednls and premiums, and the
institution, no doubt, stimulates enterprize equivalent to its

pog‘ulnrit_v.

hese fairs both at Boston and New York are strongly supported
from political motives, being mainly upheld by the home manufac-
turing party. 1t is astonishing to see the strength with which pro-
tective duties and anti-frce trade notions are maintained in the
annusl addresses; and it is very truly observed that partial free
trade, without universal concurrence, is something like Governor
Penn’s peaceable constitution, laid at the mercy of neighbouring
nations.  Free trade is no favourite in the northem states, so that
if our political economists are in the right, the progressing mation
must be behind-hand for once. ]

We feel very happy to sce oursclves in the far-west, for it is an
additional proof to our readers, that we have been successful in endea-
vouring to fulfil our duties to them, while it imposes on ourselves the
task of seeing that our labours may be such as to merit the extended
circulation which ourwork has obtained both in the old world and the

new.

Map and Sections of the Railways of Great Britain, with Tables o
the Gradients. By Gzeorce Brabsuaw. Manchester: Brad-
shaw, 1839.

This is a very careful compilation, on a large scale, from the best
authorities, executed in a good style, and surpassing any publica-
tions of the same kind yet attempted. The railways for which acts o
Parliament have been oblained are accurately delincated, and the
accessories are executed with equsl attention. The canals and roads
are given in such a manner as to render it equally valuable for a
general map as for its special object. By the side of the map arc
sections of all the railways, enabling the spectator to form an esti-
mate of the gradients at a glance. The canals in the map have their
levels marked upon them, and it would have beena considerable
benefit if the same plan had been pursued as to the railways.

On the whole, it is a work which does credit to its compiler, and
seems to be attended with few faults either of omission or commis-
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sion. By some error of the calourist, the Oxford and Dudcot branch
is represented as if it bad obtained parliamentary sanction, and we
observe that this and some other minor proposed lines, as the Har-
wich are inserted, while others in agitation, as the Bt. George’s
Harbour, Morecambe Bay, &c., are omitted. We suppose that the
London Grand Junction is left out on account of the expiration of the
act. We are glad to perceive that an announcement in the prospeetus
as to all the Jevels being reduced to that of low water at Liverpool is
incorrect, although it would be advantageous if the datum were
taken from the Trinity standard, as that of the longitude is from
Greenwich,

In conclusion, we may award the meed of approbation to this
work, as being one of great practical wutility, and conferring high
honour o its compiler. It is most appropriately dedicated, b{ dver-
mission, to James Walker, the President of the Imstitution of Civil
Engincers ; and thus, while it acquires a higher value with the
plublic, pays an honourable tribute to the cxertions of that gen-
tieman.

LITERARY NOTICES.

The MontAly Chronicle, with an article on the Great Western Railway ques.
tion, has been sent to us, but we have not thought it neccssary to extract from
it, as the matter seems only & dilatation of Mr, Wood's report, published by
us in our present number. As to the argument pursued by the well-known
author, relative to atmospheric resistance, he shows too much doubt himself of
its feasibility by the intercalation of the phrase *in the presentstate of science,”
to render it necessary for us to réfute it. Perhaps the author may do so
himself; atany rate the present experiments are evidently incomplete, and it
does not follow that a ratio of resistance existing at a certain period should
continue uniform throughout. This resistance,as well as others, may be
subject 10 the cyclar law of variation, and like the vclocity of boats on canals
become more favourable at & higher speed.

‘T'hat valuable and cheag compilation, Wyld's Monthly Index to the Times
Newspaper, hus with the new year increased the sphere of its labours, and is
enlarged to an Index to the Metropolitan Morning Papers, Times, Chronicle,
Herald, Pust, and Advertiser. It gives for the same pricc as before, 10,000
distinet referepces to 3,000 heads, and presents such & mass of figures, that
were it not for the clearness of the arrangement, it would be sufficient to
repulse the reader. The address conta’ns some most Interesting remarks,
and the work itself is of that utility that no man of busincss should be with.
out jt.

wur attention has heen called to a pemphlet entitled, Hints on the adoplion
of the Broad Gauge on the Great Western Railicny, by Traffic ; but as it is unly
a puff of a proposed line, repeating oft-refuted assertions, we do not tbhink it
nec:ssary o burnish the refined gold.”

We have examined the last three parts of Dr. Ure's Diclionary, and we feel
pleased to see that it still maintains its high character for utility. In the last
numb-r, which is the fifth, is an interesting table of chemical formule, and an
excellent account of the manufacture of gas, which we should be tempted to
extract, were we not assured that most of our readers have provided them.
selves with the original work, so that it would be like carrying coals to New-
castle. We see that the Doctor promises a new work on chemistry, which we
heve litela doubt will be, like his other compilations; s valuable addition to the
itoek of seience.

Vv e stiati reler to Davy on Foundations in our next Journal.

_ . .

ORIGINAL PAPERS, COMMUNICATIONS, &c.

RALPH REDIVIVUS.—No. 18.
THE EXCISB OFFICE.

Most persons, I am inclined to suspect, employ certain cutrent
epithets and phrases, either without attaching any meaning at all to
them, or else n very false one. One of the cant terms thus bandied
about is »imphicity ; but when you ask what is meant by simplicity, you
are stared at as being a most dunce-brained ignorumus, or an exceed-
ingly disagreeable and impertinent bore. be result of all your
inquiries and cross-questioning will be, that simplicity is simplicity,
nothing more nor less, and that you must be a prodigious simpleton
not to understand it. Perhaps, the better definition would be that it is a
quality which everybody admires, or pretends to admire, which most
people fancy they can see where it does exist, and which very few can
perceive when it is actually before their eyes.

That it exists, for the most part, only in the imagination, or, perhaps,
only upon the tongue, can hardly be denied, when we consider the sort
of things which are praised for theirsimplicity, although more frequently
than not, they are mongrel compounds most clumsily put together : for
instance, a dull sehool-boy copy of a portico, (that is, of a few columns
with an entablature and pediment—tied to a building whereitis nat only
superfiuous as far as utility is concerned, but worse than superfluous, &

e

positive absurdity as regards consistency of style, or even mere artistical
effect),shall be admired for its simplicity, although is onght rather to be
reprobated as a vulgar affeclation and absurdity, manifesting nothing
80 much as sheer obtuseness of taste, and utter sterility of ideas. On
the other hand, that it cannot be perceived or estimated when actually

laced before people's eyes can hardly be denied, when we consider
Kow ill we appreciate an edifice that, for its dignified simplicity and
unsffected nobleness of expression, has not its equal in the metropolis. 1
mean the Excise Orrice. Let anyone, after looking at thetawdry insigoi-
ficance of the columned facades in the Regent’s-park, go and contemplate
the unpretending grandeur of the edifice in Broad-street,and he canoot
fail to be struck witb the vast superiorit{ of the latter, and with the
imposing presence it makes. If such really be the cate, it will be said,
how happens it that its merits have been overlooked, and that no ouve
ever refers to it as a piece of architecture ? Is not that extraordinary?
Tout au contraire ; that it should be neglected is quite in the ordinary
course of things. It is marked by no striking features, much léss does
it tecommend itself to the vulgar eye, by any of those prettinesses
which ate almost sure to command vulgar applause. Its value lies in
character and expression, and in its totality of effect, qualities which, it
would seem, are altogether caviare to the million. Besides which it is
not, like St. Brides steeple, one of those things for which the good
citizens are taught from their infancy to entertain traditional admiration.
While it is too old to be stared at as a modern improvement it is not
old enough to be gaped at as being of long standing and universal note.
Above all, it has never, like some productions greatly inferior tois, had
the good luck to have a current reputation given it, by any generally
recognized critical authority.

Nevertheless, all honour be to James Gandon, for in what he has
here achieved, he has shown the true feeling of a master. It is
indeed, almost the only thing in all London that really looks like a

alace, or that is worthy to pass for one. That erected, in evil hour, by
?ﬂash,admits of no comparison with this edifice, for greatness of manner,
There, every part has a squeezed-up,
little, and finical look ; and, notwithstanding that there isa good deal of
embellishment, or. what is intended as such, the building not the
slightest air of richness; neither does it offer anything that can properly
be termed variety ; but, contradictory as it may sound, is stamped by
insufferable monotony; although it exhibits nothing whatever of unity.

It is absolutely refreshing to turn from Nash’s architectural
Micromegas to tlus work of Gandon’s, where the eye reposes with
prolonged satisfaction on the breadth and grandiose physiognomy of
the ensemble; to which all the proportions very happily contribute,
Considerable as is the extegt of front, it is not so great as in any
to counteract the expression ofunusual loftiness, which may be said to
be the predominating one ; and what conduces not a little to it is thet
there are no horizontal members dividing the height, and cutting 1t up
into a succession of distinct compartments from the ground to the
summit. If we compare it in this respect with Inigo Jones's buildi
at Whitehall, we can hardly help feeling the great superiority
Gandon's. There, we beliold a diminutive basement, and two small
orderg without any crowning member to give importance to the summit
of the edifice ; here, a basement of unususl loftiness comprising two
series of windows, and above it a principal and secondary floot
surmounted by the cornice that crowns the entire mass. Without
thereby losing any of the consequence it derives from height, the
first-mentioned portion of the structure acquires more importance in
the design from the variety thrown iato it, owing to the modes of rusti-
cating employed, that below being of a more masculine character thau
the other. Nor is variety the ouly merit arising from this combination,
because, to my eye at least, the upper part of the basement thus forms
an agreeable transition from the more massive substructure to the more
finished superstructure. 'This duplication of the basement is, besides,
excellently well-motived by the lofty arch, whichis so effective a feature
in the whole composition. Substitute an ordinary sized doorway for
it—eithier in idea or upon paper, and it will instantly be evident how
greatly all the rest would suffer by such alteration alone. Another
circumstance that mainly contributes to the air of external grandeur
and internal spaciousness which distinguishes this piece of arehitecture
consists in the proportions between the solids and apertures. Even in
some parts of Somerset-house, a certain pekitesse prevails, owing to the
windows being too numerous for the surface they occupy ; besides
which the intermixture of windows with dressings and others without
them, upoa the same floor produces a patchy and parsimonious appear-
ance. Here, on the contrary, the apertures are admirably
tioned to the whole fagnde, are effective but not obtrusive features—
and although far from petty in themselves—subservient to the larger
spaces; whereas in the buildingmt:{ Jones before alluded to,
windows predominate too much, cause the columns and pilasters
to appeat diminutive In comparisou with them,
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Honoqr be to James Gandon, an architect to whom Dublin, T should
observe, is indebted for its finest structures, and the author of what is
undoubtedly by far the finest specimen of simple umadorned grandeur
in our own metropolis.

CANDIDUS' NOTE-BOOK.
(SEcoND SERiEs.)

[The First Series of these papers appeared in the “ Architectural
Magazine,” which work being now terminated, the writer has con-
sented to continue them in this journal, under the same title, as
that will identify him at once—perhaps recommend him better
thaa a fresh one, to those of his present readers who here mect
with an old acquaintance.}

FASCICULUS 1.

I. Within about the same time that was employed on the single
chureh of St. Peter's at Rome, the northern metropolis, named nger
the same saint, has arisen from its foundation to its present magni-
tude and grandeur. Yes, not quite a century and half have elapsed since
the site of St. Petersburg was a dreary morass, and ere that century
and half will have been completed, will the St. Isaac’s church, one
of the most stupendous achievements of modern architecture, be
finished. The works are now procecding with great rapidity, and it
s confidently anticipated that the whole will be completed by the
year 1842; and whenever it is, it may perhaps challenge the world
to produce its equal for external grandeur and for sumptuousness of
materinl. The whole of the exterior will be of marble, granite, and
bronze, and the dome will be gilt with ducat gold. The height of
this dome is 340 Russian fect, or very nearly 400 English ones, con.
sequently greatly exceeds that of 8t. Paul’s, which difference, though
inconsiderable in proportion to their actual size, gives prodigious -
crease of maggitude, just as every additional inch above six fect does
to the stature of a mai. The number of columas, each consisting of a
single piece of highly-polished granite, is 104, of which those forming
the porticos are nearly sixty feet high, and the remaining thirty-two,
around the tower or tambour of the cupola, of somewhat less dimen-
sions, Neither is it in the maguitude alone of some of these struc-
tures that the Russians surpass us, but also in the celerity with which
they execute them, The Winter Palace at St. Petersburg was burnt
down abouat the same time as our Iloyal Exchange; but while the
ruins of the latter are but just cleared away, the former is by this
time rebuilt !—at least, in the midale of last August the workx had
advanced so far that it was expected the Emperor would be able to
liold his new-ycar's levee there, for np fewer than five thousand men
{a great number of them soldiers) were employed on the cdifice.
Very possibly this cnergy m:\i; in some respeets be censurable, inas-
much as hardly any time can have en allowed for duly maturing
the plans; but it certainly offers & very striking contrast to the
drowsy mode in which we prodeed here nt home, The British Mu-
seum creeps on at a most todious snail-like pmee; indeed, if it does
not soon begin to mend its pace, it is hardiy m'(ely to be finished
before they end of the present rentury,

I1. To me it appears almoat inexplieble, fhat among the swarms
of tourists and travellers who returtt every season from abroad with
the materials for a volume or couple of volumes fn their note-books,
there should never be an architectural one. Most assuredly it cannot
Le because an architect can fiow meet with nothing that has not been
described again and again, since to go no farther than Patis and
Versailles, they alone would fiutnish matter both of description and
criticism hitherto quite untouched, Even the hackneyed route to
Rome affords many ungleaned patches, there being scarcely an Ita-
lian building of the present century which has obtained any notice from
travellers. It is true, Italy has produced comparatively little in the
way of architecture of late years ; nevertheless, much hasbeen aceom-
plished that is exceedingly well worthy of note. There is, for in-
stance, Canova’s Tempie di Passagno, or Church at Passagno; to sdy
r(n:othin? of several beautiful edifices at Milan and elsewhere, by

agnola,

Peggrelli, &c. But if Italy holds out little that is new, there
are Munich, Berlin, St. Petersburg, and various other capitals, which
are as K:t quite untrodden ground to En%'lish architects—places
where they might at any rate pick up some fresh ideas. Non-archi-
tectural writers and tourists, on the contrary, are apt to make ex-
ceedingly bad work of it, whenever they attempt to describe buildings
& discuss their merits. It is, therefore, quite a god-send when we
meet with such clever desoriptive sketches as the ¥ Critical View of
Architecture of New York,” and the ¢ Fragments of a Provincial
our,” #n the eoncluding number of the * Architectural Magazine.”
The only fault in them fs, that, although not short articles in them-

and others by Dordoni, Bianchi, Durelli, Di Secco,-

selves, they create a longing for very much more from the same pens.
Mr. Humphries ought to extend his tour much further; and, nsgxec is

uite an_fait with his pencil as well as with his pen, should give it to
the public in an illustrated octavo volume. His intelligent descrip-
tions and remarks would be most acceptable, particularly were the
former to be somewhat more expanded.

TII. Among much other information to be obtained from Mr.
Humphries’ # Provineial Tour,” the following is not the least worth
notice :—* Beyond the church (at Manchester) I found the old col-
lege, an interesting building, unrestored and unadulterated by
modernization of any sort. It was founded by one Cheatam, a high-
minded merchant like Gresham. who has thus conferred a lasting
benefit upon his native town. It contains a good library, which is
public in the true sense of the word ; that is, any person may go at
any time, and call for any book lie requires, unannoyed by any irk-
some restriction whatever.” Prodigious! What a simple, plain-
dealing creature must that same Cheatam have been to have given a
library to the public upon such easy terns, without o mueh as im-
posing an{y irksome restriction whatever! What grovelling, childish
notions of munificence and public spirit the man must have had!—
certainly widely different from those entertained by old Soane, who
would far more worthily than the other have become the name of
Cheat’ em.

IV. The two great stumbling-blocks of art, or the Scylla and
Charybdis on which it is generally wrecked, are pedantical, spiritless
precision and exnctness on the onc hand, dull licentiousncss and dis-
regard not only of all authorities, but of all conditions of art, on the
other. The great point is to know how to emancipate ourselves from
the trammels of slavish imitation, without—I will not say running
into wild, chimerical extravagances, but without destroying those
qualities of the style aimed at, which confer upon it its chief charm
and value.

V. It does not often liappen that the ** Gentleman’s Magazine”
ventures upon anything like honest eritical remark in regard to any
of the bnilgings it notices. The foilowing strietures, therefore, in the
volume for 1826, deserve to be here brought forward again, and to
many will be entirely new. “ Expensive and numerous,” says 1.J.C,,
“ ps are the public buildings in progress, thongh the names of Soane
and Smirke may be quoted as the architects, and the thousands ex-
pended in their construction be adduoed in their favour, are, [ would
ask, any onc of them grand? On the contrary, do not the new
buildings present one uniform air of meanness? The spacious wing
added to tgc British Museum, with its unbroken brick wall, seems to
have been built to compete in beauty with the King's Beneh, or the
Fleet. The new Post-office, like the new Mint, and the gencrality of
Mr. Smirke’s buildings, is as tame and spiritless as plain stone walls
with dwelling-house windows, and & few columns stuck about them
as apologies for porticos, can be. If the ephemeral praise of peri-
odicals was suffieienit 1o exalt the character of a building, it s but a
few years since that all the newspapers and periodicals, from one end
of the kingdlom to the other; were filled with applauses on that huge
and senseless pile the Custom-house.”  As to the new Mint, that has
certainly not conduced at nll to Smirke’s fame. Indeed, it liesin a
territory criticism never travels into; which, however, may be a
rather fortunaté eircumstance for it than not, because the less it is
known and spoketi of, the less likely is it to be condemned.

CONSTRUCTION OF LIGHTHOUSES ON SANDS.

Wa now lay before our readers one of the most importaut experi-
ments of the present day, which ptomiscs to give to the engineer &
foundntlon ms secure in the sea as Lie has hitherto enjoyed on the
surfnce of the earth. The success of this attempt will give us
tesoutces t0 Mattle with an antagoitist, before which all our meehani-
cal strength has oo oftem proved defective, while, to the maritime
imetests of the sountty it will afford new and further protection.
Wecana Kfec'mte the difficnity which Smeaton encountered in plant-
ing the Edystone on the firm rock; but we have now the means
offered to us of security even upon the shifting sand. .

At page 22 of our last volume, we were, through the kindness of
Mr. Elntes, cnabled to give a deseription of * Mitchell’s Patent
Screw ‘Moorings,” but we did not_then anticipate the application
which they have since received. It having been prought under the
notice of the Corporation of the Trinity House that this instrument
might be advantageously applied in establishing lighthouses on
sands, their attention was immediately given to the subject, and
accordingly directed an experiment to be made to ascertain its prae-
t‘ié:a})ility, under the superintendance of their engineer, Mr. James

alker.

The spot selected is on the verge of the Maplin sand, lying st the
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mouth of the Thames, about twenty miles below the Nore, forming
the northern side of the Swin, or King's Channel, which, on account
of its depth, is much frequented by large ships, as also by colliers
and other vessels from the North Sea, and where a floating light is
now maintained. This spot is & shifting eand, and is dry at low
water spring-tides. The plan is to crect a fixed lighthouse of tim-
ber framing, with a lantern, and residence for the attendants. For
this purpose, in August last, operations were commenced to form the
base of an octagon, 40 feet diameter, with Mitchell's mooring screws,
one of which was fixed at each angle, and another in the centre;
ench of these are 4 feet 6 inches diameter, attached to a shaft of
wrouﬁht iron about 25 feet long, and 5 inches diameter, and, conse-

uently, presenting an immense horizontal resisting surface. For
the purpose, a stage for fixing the screws, a raft of timber, 30 feet
square, was floated over the spot, witha cagstan in the centre, which
was made to fit on the top of the iron shaft, and firmly keyed to it;
& power of about 30 men was employed for driving the screws; their
united labours were continued until the whole force of the 30 men
could scarcely turn the capstan : the shafts were left standing about
5 feet above the surface of the sands. The fixing of the nine screws,
including the setting out the foundation and adjusting the raft, which
had d;o be replaced every tide, did not occupy more than nine or
ten 8.

ThiZis the portion of the work hitherto effected, and its continua-
tion will be proceeded in when the proper season comes in the ensu-
ing spring. Upon this foundation the superstructure of timber is to
be constructed, consisting of a principal post, strongly braced and
secured, with angle-posts made to converge umtil they form a diame-
ter of about 16 feet at the top, giving the superstructure the appear-
ance of the frustrum of an octangular pyramd, the fect of the angu-
lar and braces are well secured and keyed down to the tops of
the iron shafts, and the whole is connected at top and bottom with
strong horizontal ties of wood and iron. The entire height of the
superstructure will be 30 feet above the top of the iron shafts; up to
a point about 12 feet above high-water mark spring tides the work
will be open; the part above will be enclosed as a rexidence for the
attendants; in the centre and above this will be erected a room or
lantern of about 10 feet diameter, from which the lights are to be
exhibited.

The interval that has elapsed since the screws were fixed has fully
proved the security of them, which, although driven into sand, seem
as if fixed into clay, and in this state they have remained since the
summer. The whole process confers the greatest credit both on the
engineers and Mr. Mitchell, the patentee of the screws who super-
intended the work, (assisted by his son) and we feel happy to hear
that his ingenious invention daily obtains a greater extension.

]

Fig. 4. Flg. 1
Figure 1 showstthe screw mooring as prepared for use. a is a
rpiral or serew flange of about one turn and & half, having a hollow
cylindrical centre, as shown in figure 3, and of cast-iron in one piece;
bis & wrought-iron spindle, wlich passes through the cylindrical
socket of the screw flange, somewhat tapering in form, as shown in
ﬂg{:re 3, and when driven up tight, is fixed thereto by a forelock,
which pasees through botl.; it 18 formed with a square head, ¢, to
receive the key for screwipg it into the ground; d is a collar of

. The importance of this experiment certainly called for a trial, and
it was with due liberality that the Trinity Board sanctioned the ex-
Fense. To them it involves the question of a better security of the
ight, and a less expense in its maintenance, both objects justifying
the experiment, and counter-balancing the expense of prime cost in
such construction. The insecurity of floating lights has been too
manifestly productive of disastrous consequences not to call fora
remedy, and it will be fortunate if by this means it be obtained.
Within the last month the Nore light was blown from her mooriog;
and the breaking away of the North-west Light of the Mersey 15
supposed to have led to the lamentable shipwrecks at Liverpool.

. e can perceive only one objection which can be started, and that
is rather to be determined by experience than conjecture, that is how
far the edifice is liable to be washed away by storms as ome of the
Edystone buildings was; but this, in our opinion, will be mainly
provided against by the unity of construction and the breedth of barse
well secured to the shafts by the screws.

The progress of this work will naturally Lie watched with interest,
for it is one which in its influence is not limited to this individeal
case. It is of much more importance than chain piers, as it will
enable us to obtain a foundation in positions where they cannot at
present be used. It must be remembered that the screw can be em-
ployed where the pile is of no avail, and that it porsesses a much
stronger hold, and has greater durability.

We shall thus, therefore, be able to construct piers and bresk-
waters in localities inaccessible, and be enabled to render important
service to the interests or commerce. We think, too, that the screw
itself would be of great utility in securing the end chains of suspen-
sion-bridges, as its powers of resistance can be extended to any neces-
sary degree by an increase in size. The greater employment of the
screws, which would arise from their successful application, will
have a further beneficial effect in enabling the patentee to supply
them at a diminished expense, which, under their present limite
sale, is necessarily high, .

The carpenters’ work of the superstructure is about to be contracted
for, which is intended to be erected and put together at the Wharf
at Blackwall to save time of fitting, &c., at the spot.

In order for the better understanding of our description of the
mooring screws at page 22 in our last volume, we have obtained of
Mr. Weale the use of the wood engravings illustrating his valuable
g-"l!llcptlon, the “ Public Works of Great Britain.” ey will ex-

ibit, in a much clearer light, the construction of the moorings. The
screws described above for the foundation of the lighthouse, differ in
some respects from these engravings; instead o? being furnished
with a chain and shackle, they have a wrought iron shaft connected
to the screw as before described.

Fig. 2.

wr iron, the front of which js shown in figwre 4, fitted so as to
turn freely on the upper part of the shaft of the spindle below the
collar, Figure 2 shows the upper surface of the spiral flange;
ﬁﬂm 3, the spindle; and ﬁ%:n 4, the collar and shackle. The
shackle is fixed to the spindle by means of the locse collar, in order
to prevent the dragging round, and the consequent fouling of the
chain, whilst the spindle is being turned in or out of the ground,
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HARLAXTON,

. When we stated, in our review of “ Dr. Dibdin's Tour,” that Mr,
(.regori’s ;flendld new mansion at Harlaxton, near Grantham, was
begun by Mr. Blore, we had fallen into a mistake, which we now
correct. The architcct originally employed, when the building was
commenced in 1832, was Mr. Salvin; and although the execution
of the work has since been committed to other hands, his designs
have been adhered to.  Mr. Blore was called in, but only to be con-
sulted; and Mr. Burn, who was afterwards engaged to complete the
edifice, hldonl to erect what remained to b%aﬁone, in strict con-
formity with that half or portion which had been built by Mr.
Salvin; consequently, to the last-mentioned gentleman belongs
whatever reputation this mansion may acquire as a piece of archi-
tecture; and, notwithstanding that it is in a style to which, as a
style, we are by no means partial, we are free to confess that it is

nitely more to our taste than almost any other specimen of it we
are acquainted with. .

.The principal or entrance front—that facing tlie nortli—is, indced,
a_most pictnresque and masterly composition, presenting a refined
ideal of the style, where all its best qualities are brought out and
blended together, and where featurcs, which, tuken by themselves,
have no retensions to smndeur or elegance, arec made to contribute
towards the richness and statcliness of the ensemble. The true fecl-
ing of an artist manifests itsclf throughout every part of this facade.
It s 80 perfect a picture that all our prejudices against the style itself
not only are silenced before it, but serve to enhance our admiration,
when, contrary to all our preconceived idens, we behold what may be

roduced out of it when treated with geniality of taste. We shrink,
however, from the task of attempting to convey, by mere words, an
intelligible idea of so complete and varied a composition s this

t. In description, the whole would appear little better than
profusion and confusion ;. whereas, in the design itself, notwithatand-
ing the great number and diversity of its features, the whole is per-
spicaous and harmonious.  The centre compartment, flanked by two
turrets, and crowned by a larger one of highly decorative character,
presents itself as alnost one entirec mass of ormament, yet without
sccming in any degree crowded; there is nothing superfluous,
because there ix nothing that does not evidently conduce to the cha-
racter here aimed at. e other principal front, which is not quite
50 lofty, being raised on a terrace occupying the depth of the
md-floor on the entrance side, is that facing the west; and here

the lower part, or that on the level of the terrace, is occupied
through the whole extent from north to south by the gellery, that is,
by what Dr. Dibdin describes as the drawing-room. This gallery
measures 97 feet by 25, exclusive of the northern oriel, besides
which there are two bays and a lobby communicating with the terrace
on the west side. On the other side of the gallery are two fire-places,
one facing each of the bays just mentioned, and between them a
door leading into an ante-room, (25 feet square,) beyond which is
the dining-room, 40 feet by 25, exclusive of an additional space 37
feet by 10, and further exténded by oriels, and recesses with win-
dows, which latter are in the turrets at the angles of the centre com-
m’tment of the north front. Behind this dining-room is a spacious
1 or reception-room (78 feet by 27, and two storics in height),
whose lofty oriel and other windows form such conspicuous and
characteristic features in the elevation of the south front. The prin-
cig'l!(!mwmg-room (36.6 %X 25) is at the west angle of this front,
w it forms a projccting wing, between the great hall and the
gallery, with the rmcipaf staircase at the rear of it. This latter
communicates with the ante-roomn Letween the gallery and dining-

room; thus affording a line of upwards of a hundred feet, from the.

fire-place in the ante-room to the south bay of the drawing-room.

IRISH RAILWAY COMMISSION.
(Continued from page 15.)

The Irish Railway Commissioners speak of the port of Havre, in
France, at page 66, thus :—

* We know that it is a question of doubt still pending whether
Havre, or some other place in France, or a port of the British Empire,
shall henceforth become one of general resort for the business to
America for a great part of the continent of Europe, and a favourable
result for our own country can only be obtained by the establishment
of ﬁt;'fhhu manifestly superior to those of Ilavre or other French

In looking over the very few pages whicli the Railway Commissioners’
rt containg ng the best harbour on the western shores of
Ireland, which should be selected a3 the port to communicate with
Americs, and the very few and limited observations they have given as

to the success of an intercourse by steam with the new continent. The
total want of any kind of exposition on the ve?' extended range that
steam navigation across the Atlantic will naturally assume with all the
large commercial sea ports situated on the western shores of Europe,
wirt%l those on the eastern coast of America. 'The extremely objection-
able system of railways, which the Royal Commissioners have laid
down, to connect the three largest cities in Ireland, viz., Dublin,
Limerick, and Cork, shows that the Commissioners have not been able
to elucidate in a full, clear, and satisfactory manner, even any one of
those very interesting subjeets, although “ My Lords have full evidence
from the character of the gentlemen appointed to form the commission,
that their labours will be conducted in a satisfactory manner.” |

The position assumed by the Commissioners as to a general port or
ports, either on the south or west coast of Ireland, to communicate
witll America by steam, and tobea general port for a considerable part
of Europe, is not shown to be upon anﬁ reasonable grounds for
such an assnmption ; and in merely assumiog that this will be so it has
been recommended by them not only to connect Dublin, Limerick, and
Cork, by railways, amouminf to 316 miles, but also to make n new
railway through Wales, not less than 140 miles long, and which will
cost more than ten million sterling.

The Commissioners’ report strongly recommends that the Govern-
ment should make no less than 456 miles of railway, or nearly double
the length from London to Liverpool for the principal object of
endeavouring to make Cork, as they state, the general point or port in
Europe for communicating by steam with America. I am thoroughly
convinced that when the British parliament examines those magnificent
projects of the Royal Irish Commissioners that it ought not to advance
one single penny towards the execution of a line of railway through
Wales of 140 miles in length, or to the making of 816 miles of rail-
way through the southern part of Ireland for the mere hazardons chance
that one of the southern ports of Ireland might become the port of
general communication by steam between Europe and America. Does
not- reason announce that such has been the success of steaming from
America into Bristol and Liverpool, that no western or southern har-
bour in Ireland is ever likely to become, in the present condition of
commerce, the general port to communieate with America by steam, or
for any portion of the continent, Great Britain, or even Ireland herself.

From the triumphant success which has attended the voyages of the
Great Western and other steamers in navigating across the Atlantic
between Europe and America, it must be quite clear to every person
at all acquainted with the progress of steam navigation. that all the large
British ports which may gave business with the states of America, to
any extent, such as Bristol, Liverpool, Glasgow, London, &c., will all
have their own American steamers in the course of a short period.
This is fully established by the present condition of steam mvxﬁxlion
between London, Cork, Belfast, Dundee, Inverness, Hamburgh, St.
Petersburgh, Portugal, Malta, Egypt, &ec., &c.

Let any one acquainted with the rapid progress of maritime steam
navigation during the last 25 years, read the extract at the head of this
article and say it it does not lead to conclusions and speculations of the
most absurd and ridiculous kind. To state that people in America re-
turning to England, France, Belgium, Germany, &c., would be desirous
to arrive at an Irish port in preference to an English or a French one
carries its own refutation. can venture to tell the Government of
this country, the Royal Irish Commission, as well as those who are
concocting this very extraordinary job, that France will have her own
steam vessels for American intercourse as well as Britain. France is
too powerful, too ?reat, too maritime, too commercial, and too ambitious,
not to avail herself of all those advantages which steam intercourse with
America will confer and offers to other pations. The noble harbour of
Brest lies nearly under the same IonFitude as Falmouth, and is much
more westerly tgan Bristol, Liverpool, or indeed any port in England
except the first, and a steamer sailing from Brest ouly requires 12 tons
of additional coal for a voyage to America to reacl the longitude of
the most westerly harbour in Ireland, while on the other hand the
parallel of Brest is a much better climate than that of Ireland to navi-

ate from for America ; besides the port of Brest would be the best for
ntral Europe to communicate by steam with America, and possess
many advantages in this respect over any of the southern or western
ports or harbours in Ireland. Even the ports of Havre and Bordeaux
will yet have steamers plying regularly to America.
ing at the immense revolution which the application of the
steam engine to navigation has so successfully achieved in all the seas
of Europe and North America, looking again at St. George’s Channel
and the Irish Sea leading from the Atlantic to the port of Liverpool ;
to the Bristol Channel running from the main ocean to the port of
Bristol ; to the English Channel reaching up toncar the port of London

"¢ The expense of mnklnguthc Liverpool, B

ham, and London Rallway (sbout
210 miles Jong), bas been stated at ten millions stesliog, . -

.
/
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on the shores of the German ocean ; to the Northern Channel and the
Estuary of the Clyde stretching up to Glasgow. Are not these com-
munications extending from the Atlantic Ocean to the principal ports
of Great Britain admirable channels, and quite sufficient for all kinds
of steamers to navigate to these respective ports. Thus has nature laid
open the whole of the harbours and commercial ports in the Empire to
1 the advaotages of steam navigation with the states of the new world ;
and be it further observed that these magnificent sea channels have
cost the nation nothing and never will require any kind of repair. On
the other hand, looking to the land, is there not a railway already made
and extending from Liverpool to London? and from which harbour or
ports steamers are plying to all the principal ports of Holland, Bel.
gium, and the north of France, Hamburgh, and even to St. Petersburgh.
Agaio a railway communication exists between England and Hull,
facing Hamburgh on the continent, and laying open the whole of the
northern countries bordering the Baltic sea; and is there not a railway
in full progress of execution which will connect Bristol and London
called the Great Western? I ask are not these channels, harbours,and
railways, quite sufficient to afford ull reasonable facilities and accommo-
dation to general intercourse with the American continent by steam,
without embarking the government in the great expense of making
140 miles of railway through the mountaios of Wales; and 316 miles
of railway through the southern districts of Ireland, which would incur
an expenditure of ten millions sterling, on a mere chance or probability
that Cork might become the * generalresort for the businessto America
Jor a great part of the conlinent of Europe.” The endeavour to make
Cork a point of general resort for the business to America is made to
oppenr the ostensible reason why government should make so many
hundred miles of railway through Wales and the south of Ireland, It
is under this mantle of a western port for the accommodation,asit were,
to the intercourse of a great part of the continent of Europe is concealed
one of the most extraordinary projects that has ever been attempted to
becarried into execution within the realms of this empire, but it is to
be hoped that the good sense of the British parliament will at once put
a stop to any further proeeedings as regards the recommendations of
the Railway Commissioners. w.

L —

LONDON AND WESTMINSTER BANK.

ArcmTeCTS.—CHARLES CockERELL EsqQ. R.A,, F.S.A.; axD WirLiam
Tite, Esq. F.R.S.

The new building for the city establishment of the London and
Westminster Bank, which has just been completed, is situated on the
north side of Lothibury, immediately opposite to the northi-east angle
of the Bank of England. The whole structure occepics a site of
nearly 80 fect in frontage, and 90 in depth. The fagade consists of
one general plane or face, broken only by an advancing pier at cach
end. It has seven apertures in the length, and three tiers of them in
the height; the two lower tiers, comprehending the openings on the
ground and one-pair floors, are included in one architectural story, or
order, if such it may be called, the upper tier, which consists of the
windows of the two-pair floor, being contained in an attic story. The
whole of the front is of Portland stone, with the exception of the

linth, which is from the Bramleyfall quatries. The entrance vesti-
Bule or avenue has, on each side,  linc of four plain Doric columns,
with appropriate accessories. From this vestibule access is gained
on the right to the country bank, the principal staircase, and some
official apartments; and directly in front, to the principal or town
bank. ¢ latter apartment is by far thc most considerable in the
building. Its general form is a square of about 37 fect, whose height
is that of the entire building, and it is extended by lateral recesses,
east and west, toa rortion of this height. These additions or aisles
are divided from the centre, on each side, by an arcade of three
arches, springing from Doric columns, with cornices. The surround-
ing walls are channclled in rustic courses to the height of this order.
’I‘Ee recesses are sufficiently lofly to allow of the introduction of a
gallery on cach side, finished in front by a balustrade, abutting
against the columnns at such a height that the capping of the balus-
trade ranges with the abaci of the columns. Above this, the arches
of the arcades run across over the aisles, and are intersected by a
contrary vaulting, producing a System of groins as ccilings to the
cries ; they are also advanced over the main bog’v of the build-
ing, and treated as a scrics of hulf groins, so 8« to afford support to
an upper gullery, which passes quite round the principal square.
The verge of this upper gallery is guarded by a barrier, consisting of
a double horizontal rail, sustained at intervals by ornaments of &
scroll foliage. Over this gallery the lines of the cubical form
below are continued through, and gathered up by means of penden.
tives in a domed figure, exhibiting nearly a hemisphere cut off by
planes raised upon thides of a square inscribed within its circume

_and enjoyment of the inhabitant, t
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ference. 'The top of this dome is pierced by a large circular opesn-
ing for a skylight, the margin of which is covered, and additionally
ornamented with mouldings and lions’ masks. Light is also obtained
by triple windows, occupying the flat semicircular spaces left by the
pendentives of the dome, on the three sides which aree to the
view of a person entering; these windows are filled with glass in
geometrical compartments, alternately ground and polished. Smaller
semicircular windows are introduced liEewise in the three arches on
the north side, which form a continuation to those of the lateral
arcades. Ofthe remaining apartments, the princigel is the boarding-
room, ocenpying a frontage of four windows on the one-pair stary.
On the same story arc various apartments for the business p:

of the establishment. The two-pair story, and another above it, the
frontage of which last is concealed behind the balustrade of the attic,
are appropriated to the use of the resident manager. Ample accom-
modation for cellarage, strong-rooms, porters’ a ments, &c., is
provided in the basement story, which is fire-proof. The time occu-
pied in the completion of this building has been about 18 months.

ASPECTS AND PROSPECTS.

The following judicious remarks relative to the choice of aspect
for a house, we have extracted from the valuable work, enutled
* Fragments, by the late H. and J. A. Repton.” They are given in
the form of a report concerning the situation for Walwood House,
Laytonstone, Essex :—

Nothing is more common, than for those who intend to build. to
consult many advisers, and to collect different plans from which they
suppose it possible to make one perfect whole; but they might as
well expect to make an epic poem, by selecting detached verses from
the works of different poets. Others take a ]i}an, and fancy it ma
be adapted to any situation; but, in reslity, the plan must be
not only to fit the spot, it ought actually to be made upon the spot.
that every door and window may Le adapted to the aspects and
prospects of the situation,

It wus a remark of my venerable fricnd, Mr. Carr of York, after
fourscore years” experience as an architect, that “ to build a house
we had only to provide all that was wanted, and no more, then to
place the best rooms to the best aspects and the best views.””  Simple
as this apothegm may appear, it contains more trath in theory, and
more difficulty in practice, than all the rules which have ever been laid
down in books by architects, or the rcmarks of-all the admirers o
rural scenery with whom I have conversed. The former never think
of aspects, and the latter think of nothing Lnt prospeets. I will,
therefore, Lieg leave to enlarge on these two subjects.

1 consider the aspect of infinitely more consequence to the comfart
any prospect whatever ; and
every common observer must be convinced, that in this climate a
southern aspect is most desirable; but few are aware of the total
difference in the effect of turning the front of the house a few points
to the east or to the west of the south; because, although the south-
cast is the best, yet the south-west is the worst of all possible aspects;
for this reason—viz., all Llustering wind~ and driving rains come frum
the south-west, and consequently the windows are so covered with
wet, as to render the landscape hardly visible. My intention was
originally drawn to this subject by travelling <o mwch in post car-
ringes, and often remarking the difference betwixt the window to
the south-west and that to the south-east, during a shower of rain,
or immediately after; when the sun shining on the drops causes an
unpleasant glitter, obstructing the prospect, while the view towards
the south-east remains perfectly visible.

At Organ Hall, in Hertfordshire, the living room was towards the
south-west, and during a.heavy storm of wind and rain we acci-
dentally went into the butler’s pantry, which looked towards the south-
cast, where we found the storin abated, and the view from the win-
dows perfectly clear and free fron wet; but on returning into the
other room, the storm appeared as violent as ever, and the windows
were entircly covered with drops, which obstructed all view.

On considering the prevalence of south-west winds, it was deter-
mined Lo reverse the aspects of the house by changing the uses of the
room, muking a very comfortablc house of one which, from its uspect
only, was before hardly habitable ; since no window, nor hardly any
brick walls, will keep out the wet, where a front is exposed to the
south-west; for this reason, it has been found necessary in many
places, aa at Brighton, &c,, to cover the walls with slates, or pendent
tiles, and to use double sashes to the windows so situated.

1f we had only one front, or one aspect to consider, our difficultr
would soon vanish; but the prevailing partiality for variety of

rospect seems to require that in every direction the views should

retained; and as the opposite walls of the house must be parullcly
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and the corners at right angles, we must consider the effect on each of
the four sides thas 1—

Bad,

First, the aspect due north is apt to be gloomy, because no sun
shine ever cheers a room so placed.

Secondly, the aspect due cast is not much better, because there the
«un only shines while wc are in bed.

Thirdly, the aspect due west is intolerable, from the excess of sun
dazzling the eye through the greatest part of the day.

From hence we may conclude that a square house, placed with its
fronts duly opposite to the cardinal points, will have one good and
three bad aspects.

Let us now consider the effect of turning the principal front
towards the south-east, then the opposite front will be to the north-
west ; an aspect far better than either due north or due west; be-
cauge some sunshine may be preserved, when its beams are less
potent than in the west, and the scene will be illuminated by those
catching lights so much studied by painters; especially where, as in
the present instance, the landscape consists of large masses of
forest trees, and thickets richly hanging down theside of an opposite
hill.  An aspect open to the north-cast would be objectionable
during the :sz winds of spring; but in this instance it is effectually
sheltered by an impervious screen of trees and 1 hollies, not
drawn across the landscape, but perapectively receding in a deep
bay, and forming an admirable defence against the north-east winds:
while the richness and variety of this amphitheatre of evergreens
will render the prospect as perfect as the aspect. This warmly
sheltered corner will invite the rattle from every other part of the
grounds, to enliven the home view near the windows.

It now remains only to mention the side towards the south-west;
and baving stated the objection to this aspect, we may consider it
fortunate that the prospect in this direction is such as requires to be
hid rather than displayed; and consequently the detached offices
and plantations, to connect the gardens with the house, will defend
the latter from the driving storms of the south-west, and give that
sheltered and shady connexion beiwixt the house, offices, and gar-
dens, which constitute one of the most delightful agrimens of a
country residence.

While speaking of the three different aspects, I have slightly ad-
verted to their respective views or landscapes, but I will speak fur-
ther on that towards the south-east, to which all the others may be
considered as subordinate, aithough not sacrificed.

It is very common for admirers of landscape or natural scenery to
overlook the difference betwixt a tree and a Wle, or betwixt a grove
of old trees and a plantation of young ones. We fancy that time will
reconcile the difference ; but, alas! we grow old as fast as the trees,
and while we dot and clump a few starving saglcings on an open lawn,
we indulge hopes of secing trees, when In fact we onlge]ive to see
the elumsy fences by which for many {lm they must be protected.
Happy, therefore, is that proprietorof the soil whobecomes possessed
of large trees alrea:léecgmvnng on the land he purchases, since no
price can buy the t of years, or create a full-grown wood ; and
without that we may possess a garden, or a shrubbery, but not a land-
scape. This consideration alone is sufficient to attach us to the
vicinity ofthat venerable avenue, which it would be asort of sacrilege
to dewert, and whose age and beauty will give an immediate degree

of importance to the house, which could never be expected in any
more open part of the estate.

“Thé view towards the south-east will consist of a glade into
the forest, where distant woods of Wanstead are seen betwixt the

sendt of trves in the foreground, producing a purple tone of

colouring so much studied bg inters and admirers of picturesque
effect. To this may be added the cheerful moving scene of a public
road, not too near to be offensive; for however some may affect to
grize the solitude and seclusion of & forest, shut out from all the
usy haunts of men, yet within six miles of the capital few places
can boust such privacy as Wallwood House commands within its
forty acres, surrounded by a forest. Who then would regret to see
occasionally, and at a proper distance, the enlive'ning mixture of man
with animal life, and vefctation in its moat interesting forms ?
From its situation within so few miles of the metropolis, this place
ought to combine all the pleasures of the country with the conve-
niences of a town residence. )

ettt

REMARKS ON THE REPORTS OF THE GREAT WESTERN
RAILWAY.

BY AN OLD ENGINEER.

Sir,—The report of Mr. Wood to the directors of the Great Western
Railway, upon the principle of construction adopted by Mr. Brune),
its advantages and disadvantages, &c., and the contrasted results
obtained by experiment upon other lines, having 1arqel engaged the
attention of the public for some dnis ast, and as d’; not coincide
in opinion with l{)lr. ‘Wood and Dr. Lardner, as to the mode in which
some of the experiments were conducted, and the inferences deduced
from them, you will perhaps oblige me by laying my strictures upon
the report in question before your readers.

Before entering upon the subject, I cannot refrain expressing my
admiration of the honourable and conscientious feelings evinced by
Mr. Wood at the very threshold of the enquiry, that E: was deter-
mined to constitute himself the mere chronicler of experiment, and in
the spirit of a real philosopher, to go no farther than justified by its
evidence. This temper contrasts beautifully, with the reckless, empty,
report of Mr. Hawkshaw; and I am happy to record my respect in
favour of Mr. Wood here, in the hope that his distinguished conduct
may have its duc influence with my professional brethren, to induce
them more frequently, in like cases, to do likewise.

The cxperiments made to ascertain the tractive power and per-
formance of the engines, and the tabulated arrangement b{ which
the results are exhibited, mecet my fullest concurrence ; but I object
to the statement * that the average weight of coke required to convert
a cubic foot of water into steam, 18 not greater than what is required
by the best constructed stationary engines, and less than Mr. Watt's
standard, viz., 8 1bs. of coal to each cubic foot of water”” Mr. Watt
found that,to produce equal heat, coke is to coals, as 0.375 to 1, so
that 8 Iba. of coke is equal to 30 lbs. of coal; thus, the locomotive
in question consumes, comparatively, nearly four times as much as
a fixed condensing engine.

The experiments to which ¥ would particularly direct your atten-
tion are those made upon the inclined planes, with the view of as-
certaining the atmospheric resistance, and the experiment was only
varied in two ways, viz., by impelling a train of empty carrlages down
the plane, and then the same carriages loaded, and noting at what
point the speed became uniform. e manner of conducting the ex-
g;riment I consider jby no means the best, and the results deduced

m it exceeding fallacious. The first thing I should have done,
would have been, to ascertain the velocity which the lplame, or angle
of inclination, was capable of generating; and I should have
done this, by & skeleton carriage, alternately empty and loaded,
exposing the least possible frontage or surface to the wind; the
result would then have shown a certain point at which the
velocity would not increase, a point at which gravity was
counteracted by frietion, &c.; this ascertained, then, the car-
riages, loaded und unloaded, might have been subjected to a
like experiment, and the difference of the two velocities would have
been then justly due to the enlarged frontal area. But even this
method, if the subject sought had been merely the determination of
the resistance due to the atmosphere, is not that which is most con-
clusive, if the frontal area alonc be considered; for, had a surfuce
like a kite been exposed against the wind, and the string con-
nected with a spring balance or weighing-machine, the resistance
of the surface at varying velocities, could then have been read off
by the weights indicated upon the limb of the instrument. This
would have been the true way of determining the matter, and would
have been best made upon a level, and in an open country; but in
whatever way the experiment had been made, it ought to have been
when the wind was still, because, driving against the wind and
with it are very different matters, and in the experiments, this circum-
stance ought to have been noted. .

A body freely descending an inclined plane of 1 in 96, will be 98

times as {ong descending, as abody falling through the vertical height
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of the plane, and making no deduction for friction, when it reaches
the bottom of the plane, its velocity would be the same as that
attained by the falling body; now a body falls freely through 96
feet in two seconds and a half, at the end of two seconds and a half
it will have acquired a velocity of B0 feet; but thix velocity along
the inclined plane will have been acquired when the body has
reached the foot of the plane; but in practice the resistance from
friction will be such as to reduce the velocity uniformly to a point
somewhere about the mean, or half, which is proved by the experi-
ment, and the addition of weight can produce no effect further than
to increase the momentum of the body by so much as the weight is
increased, but the velocity itself will be scarcely affected by the
change, for the same reason as a cannon shot or a bullet, if let fall
from the top of the Monument at the same moment, will both reach
the ground at the same time; that this view of the case is correct, is

roved by the experiment down the Madeley plane, on the Grand
g unction Railway ; here, as in the former case, the carriages being
propelied down the inclined plane at a velocity of 30 miles per hour,
(it 18 only a fair experiment to presume the starting velocity in both
cases the same) ang‘;rhc carriages attained an uniform velocity of 30
feet per second, or 21 miles per hour, so that they were retarded
until they were brought to the velocity the inclination itself was
capable of generating without friction.

r. Wood says, *“ The force exerted by 156 tons down an inclina-
tion of I in 96 15 equivalent to 364 1bs., and as this was the weight
of the train in the first experiments, it follows that such a coach
train, moving at 31 miles an hour, suffers a resistance of that amount,
which includes both friction and atmospheric resistance,” or, what
is the same thing, that 364 lbs. represents the tractive force neces-
sary to propel such a train, at the rate of 31 miles an hour, upon a
level, including both friction and atmospheric resistance;” 364 lbs.
raised 45 fi. per second is equal to the power of a 30-liorse engine,
and to produce the same results on a level, as shown by the experi-
ments, requires a locomotive, evaporating 197:7 cubic feet of water

r hour, or, in other words, an engine of 197°7 horse-power. This
gﬁ:t proves, that the power of alocomotive to produce a high speed is
destroyed, or is most disadvantageously applied, and shows most
conclusively that tlie great loss of power is not to be accounted for by
the atmospheric resistance, as proposed.

Ans regards the ohservations respecting deflection, no notice seems
to have been taken of the comparative bearing surfaces of the stone
blocks, sleepers, &e. A stone sleeper is usually 4 fi. surface ; placed
at 3 ft. asunder will be 8 ft. Learing surface for the two rails, or a
yard in length. A transverse wooden slecper is scarcely cver more
than 10 inches wide; if 6 ft. long, and 3 ft. asunder, the bearing sur-
face will be only 5 feet. A longitudinal timber is scldom wider than
13 inches, giving 6} ft. surface; this view of the case at once ac-
counts for &e superior solidity of the stonc sleepers, for in fact the
question of solidity must always be brought down to a question of
surface, and that railway will be the most solid, other things bein
equal, the rails of which have the widest base ; the mode, as admittec
by Mr. Wood, of fixing the rails to the timbers is beyond ull com-
parison safer than fixing them in chairs. A clair is seldom wider
than 4 inches, and an inch and a quarter thick at the point of least
section ; then supposing them p?nced 3 ft. asunder, 11 inch will be
distributed over a space of 3 ft., or a section of little more than one-
cighth thick of cast iron, is placed to bear all the concussion of the
engines and train, whereas, asn the case of Mr. Brunel’s rail, every
section of it is held down by a section of half an inch thick of wronght
iron, and the leve of the rail reduced fully one-half less than
upon the London and Birmingham Railway.

However additional smoothness of motion may be attained by the
removal of the piles and transoms, unless additional bearing sur-
face be supplied, or the line perpetually packed, the levels will be
lost by the sinking of the timber, for it is quite absurd to expect that
any degree of consolidation can take place in a yielding and inelastic
soll. In my opinion, the only proper method to be adopted is, to
place the cross transoms closer together, and form a sort of flooring
under the lon{:;ldinal timbers, thus throwing the load upon a wider
surface, and this would be equally desirable if the weight and stiff-
ness of the rail is increased.

Mr. Wood, in his enumeration of the conditions to be taken into
account to form a perfect iage, has omitted to note the perfect
parallelism of the axles, a condition of more importance than any
other, for if this be correct, the carriage is certain to run well,

. The machine described to have been used to note the various vibra-
tions, in my judgment must have been very ill adapted for the pur-
pose ; it must have been too mercurial, too sensible; had a heavy
pendulum been employed instead, it would have given far more
satisfactory results,

There is no doubt that the proper mode to link catriages, to that

there shall be no concussion, is by an inflexible link between each
carringe. Mr. Booth's patent draw-screws L¥1'oduces & good effect,
but the simple inflexible link as adopted by Mr. W, J. Curtis, on the
Greenwich gtailway, is much more simple and very much better.

The 7 feet guage, which has been so much reviled, is most un.
questionably the only gauge to carry out the plan which has been
recommended by every person who bas studied safety in railwsy
travelling, and by no one more so than Mr. Brunel himself, to place
the carriage within the wheels. By doing this, and allowing only on¢
inch clearance, a width of 6 ft.  in. is obtained, and lowerinfg the
carringe to within 6 inches of the rail, a vertical height of 7 feet is
procured, giving an area 45 ft. 6 in.; so that the Grrat Western ear-
riages will be to the London and Birmingham as 45 ft. 6 in. to 53 f.
mﬁt is impossible, with the London and Birmingham carri , W
make a similar improvement, without making them 8 or 12 inches
wider.

One great advantage results to the public from the investigation
which has taken place into the merits of this railway, proving the
very defective condition of the system of rilways generally, ren-
dering it the imperative duty of railway com}mnies to avail them-
selves of the suggestions and improvements of others, besides their
own people. If it has the cffect, therefore, of breaking down the
spirit of domination and exclusiveness at present existing, which
forbids the introduction of other methods than the crude and original
ideas of Stephenson and Co., such a conclusion is well obtained at
the expense and noise thisinquiry has created, and must be regarded
with satisfaction by every well-wisher to the railway system, and by

none more so than by
AN OLD ENGINEER.

LETTER FROM WM. TURNBULL, Major U.S. Topographical
Engineers.

It is with considerable pleasure that we publish the following
letter received from a high y ctable and valuable member of the
rofession residing in the United States. We are happy in enlisting
im as a correspondent to the pages of our Journal, and it will bea
irutiﬁcation to us to reccive the other engravings of the Potomac
queduct promised by the Major, in order that we may be ableto
lay beforc our readers the progress of that work. :

Washington City, Aug. 31, 1838.

Sir,—Several months ago, when a specimen number of your
valuable journal was exhibited in this city, I became a sub
scriber; but, owing to the remissness of our booksellers, or the
want of a proper agent here, I did not receive it until within a few
days, when I received three quarterly numbers at once.

I feel highly flattered that yon should have thought a description
of the work (Potomac Aqueduct) under my charge, worthy of a
}:lnce in your journal, and avail myself of the opportunity of our

“harge d’Affaires to Belgium, M. Virgil Maxey, who visits
on his return to Brussels, to send you a copy of the drawings and
description, which have been added to since the first publication.

There are still three or four more drawings, showing the condition
of the work at the end of the year 1837, and some changes, sug-

ested by our experience, made in the construction of the coffer-
ﬁams, which have proved of great utility, and which should accom-
pany the description, but, unfortunately, they are yet in the hands of
the engraver. I shall have the pleasure to forwan{ them by the next
opportunity that offers.
he subject of coffer-dams is one of peculiar interest to me. I
remarked in the third number of your journal, a drawing and descrip-
tion of the coffer-dam to be used in the construction of the terrace-
wall, &c. of the new Parlirment-house, and hope that it will be in
your power to give some details of the operations of emptying, &c.,
as that work progresses.

On examining the plan, I observe a great many iron bolts, passing
through the puddling at different heights. I was once forced, by
the spreading of the outer row of piles, to use bolts in a similar way,
at low-water mark; and, as the puddling settled, a cnvity was left
under each bolt, through which the water found its way, and was the
cause of very great inconvenience: the dam was filled with water
scveral times by means of them.

I should be much pleased to know their effect in the coffer-dam for
the“ ne}vlv Pu]lx;aezenb l:)use.

Vith my wishes for the success of your journal, which, |
think, bids fair to be of extensive utility, S e

I have the honour to be, Sir, very respectfully, your obedient servaut,
WILLIAM TURNBULL,
Major U, S, Topo, Engineers.
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MOMENTUM OF FALLING BODIES, COLLISION, &, | 3 scquainted, well scquainted, with the naturs of wooden pevemmmnts

Sis,—In further elucidation of my letter of last month, 1 beg to
offer the following remarks, which I request yon will be so obliging as
to inzert.

« Momentum is said (o be (vide Hutton's Course of Mathematics,
Vol. 11, Eage 252, &c.) the power or force in moving bodies with which
they strike any obstacle which opposes their motion :” and (page 314,
proposition 149) it is said that “ B being a body moving with the
velocity ¥, BV=M is the momentum with which it strikes another

body 4 :*—and an exnmple is given of two bodies, B weighing 5, and b
weighing 3, moving respectively with velocities V=3 and v=2, which,
i/ fs said, wonld, after collision, move with velocities B—;-E—;? = 2}
o @ M o By —bv .
if previously moving in the same direction; el 11 ifin
By

o] i directi and ——— =
pposite directions, Fyi Now 1
hold this to be incorrect. I conceive the momentum of a body moving
with a given velocity, to be the sum of two similar forces (m = u 4
g’d), en}of 4 is the forge thag acte to overcome the inertia of the
y and is measured by its weight (« =), and M is the force ne-
cessary to preserve the motion of the body at the given velocity ;
which force is in proportion to the product of the weight by tﬁe
velocity (M is as bv).~—~From the experiment detailed in my lnst letter

I conclude that M = pbv, where ¢ is > 2 and < ¥’ nearly = §.

Hence m =5 + ¢ bv; and v in feet per second = 3 ('":b).-—'l‘be

following wonld be the working of the problem above quoted.

M the momentum of B =5 4 3 (5 X 8) = 27 5.} where the formula

m ditto of8=3+3(@Ex2) =12 Jism=b+jbn
Making use of these values of the momenta and the formula

v=2 '%b) applied to the various cases, we have
n _— : i
(I ._ij'_sm_s X § =214 velocity wlhen B and b moved in

the same direction.

224 —19—-8
(1) —Lsm—- X § =} velocity when they meet.

(III) 21’{—8 X § = 1§ velocity when B was moving and 5at

rest before the collision.
These resulting velocities are very different from those given in
** Hutton’s Course.”—Experiment would decide which are correct.
Were the experiment, detailed in page 18 of this Journal, repeated
with good spring balances, and different weights let fall, a more exact
valae of  would be obtained, and the formulam = + M = b 4 pbv
would be tested.

1% if b were at rest.

Yours obediently, B,
Barara,—Page 18, line 84, for m =& 4 M, read m = b + ¢br.
» 49, insert between, and read equal to be-
tween 10-7ths and 18-8ths, &c.

WOODEN PAVEMENT.

Sir,—1 was much gratified the other day, in passing along Oxford-
Rreet, to see that a comparative trial is ngout to bofnade gf various
Hods of pavement. It is only by laying down the different sorts in

xtaposition, on a mnch frequented thoroughfare, that any thing like
just estimate of their respective advantsges can be mlvo. I know
whether the works now Foing on are under one particular super-

, or whether the laying down of each kind of pavement is

fided to the particular persons whose interest it is to see that every
tion to ensure snccess be attended to. This latter
would seem not only the most natural, but the most desirable ;
if each sort of pavement be not as perfect in its kind as it is possible
make it, the comparison will not be a fair one, Nevertheless, from
at [ bave observed, it would appear really as if the personsdirecting
laying down of the wooden pavement were exerting themselves in
halt of their rivals, for never did I see work done in so slovenly and
ufficient a manner. I must, however, premise what I have forther
by observing, that I am in no way whatever interested in the
of the relative merits of the different kinde of pavement ; but I

perhaps, requires to be constructed with ter care.

1. g“heﬁxlgond blocks must be cut g‘;‘e:h mathematical exactness
io all their dimensions.

2, The surface on which they rest must be not only perfectly even,
but so solid and compaet 88 not to be irregularly compressible into
hollows. The latter circumstance, indeed, is necessary to ali pave-
menta

3. The blocks must be dry when laid down, else, if they be much
swollen by wet, they will contract considerably in dryiog, and the

vement be no longer solid, but ricketty. When laid down dry, the

locks will always be far enough from perfect contact to admit of such
slight swelling as may result from rain falling on their upper surface.

4. The successive blocks of each successive range should be hard
rammed down to a level, determined by a transverse rule laid on them
from side to side, before another row is placed, so that if any blogk
sinks lower than another by being rammed, it may immediately be
lifted up, and fresh sand or fine gravel placed beneath it.

i 5. 'I;he cross-section of & wooden pavement should have but very
ittle slope.

Now‘,,ps.}r, every one of these essentials to a good wooden pavement
is neglected in laying down the one in Oxford-street.

1. The hexagons are very different in size.

2. The surface on which they rest is one of a most irregnlarly-sized
g\;lvel, a mixture of large and small rounded stones ; the very worst

ttom that could be chosen for the purpose.

8. The blocks are quite wet when inserted.

4, The blocks are not rammed as laid down. I believe they will
not be rammed till the space is all paved.

5. The cross section presents by far too great a convexity. The
different size of the blocks is such, that in many places the faces are
more than half an inch asunder, and the irregularity of the bottom on
which they rest will make them very ricketty. lyf, while wet, such
openings exist, what will there be in summer? The ramming will be
done to make an even surface; but unless each block be driven down
till it can go no further, the passage of carriages will soon make an
uneven road of it ; and if every block be rammed down to the utmost,
the whole pavement, with much labour, must be beat down to a level,
when any single block that may happen to go down lower than the rest.

If well made, the surface of a wooden pavement is so smooth that
the slightest slope is sufficient to let the water run off. Too t a
slope is very dangerous on a wooden pavement; for one of its incon-
veniences is its being exceeding] sliggery in wet weather or in frosty
weather; indeed, this I take to Ke the great disadvantage of wooden

avements for the streets of London s:'or court-lym'ds, when well done,

tis excellent) ; many a poor horse’s knees will suffer from it, and the

omnibus drivers, who already pull up their horses so suddenly that
they slide a few feet on the roughest stone pavement, will find it im-
possible to stop suddenly, but by the wheels striking against the
prostrate bodies of their cattle.

It is found that the mud of our streets is produced from the squeezing
up of the subsoil. Now, this cannot ibly happen in & well-con.
structed wooden psvement, and such is, tberefore, always free from
mud in wigter, and from dust in summer, both very t advantages,
But the pavement, as laid down in Oxford-street, 1s so badly done,
that it will soon be covered with our slimy mud, and no horses’ feet,
unless their shoes be made with iron spikes to them, will hold. Indeed
the thing is done in so hurried a manner that it caunot be good. A
clever workman canuot lay down more than two square fathoms of
wooden pavement in a day, supposing the soil be all ready to his
hand, and if the blocks are secured to each other by wooden piuns, as is
found advantageous in some cases, he will not do more than 49 square
feet in a day.

The necessity of a good bottom is such, that in some places it has
been found neoessary first to lJay down a solid pavement, on
which a perfect floor of two inch planking is Iaid down, this is smeared
over with pitch, and finally, the hexagonal blocks are carefully placed
and secured each 10 the other with wooden pegs. This is, of course,
very expensive, and with us unnecessary, but a bard and perfectly
even bottom should be made before laying down the blocks,

1 could say a great deal more on the subject, having had opportu-
nities of studying it, not from motives of interest, but from a love of
information. I must, however, conclude this article, already, I fear,
too long. Anmy information in my power to give 1 will be happy to
commupicate ; my address may be learned of Mr. Weale, Architectural
Library, Holborn. 1 am, 8ir, your most obedient,

27th December, 1838. J.R.J.

[The above communication was intended for our last Journal, but
was received too late for insertion. The wooden pavement in Oxford.

i
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street]already indicates our correspondent’s predictions: bmt the bad
success of the oxperiment is not to be attributed to defects inherent in
that kind of pavement, but to the unwarrantably careless manner in
which it bhas bean laid down; another cause of its failare may be
attributed to the small space allotted for the experiment, the mnd from
the roadway at each end is brought on to it by the horses’ feet and
carriage-wheels, which keeps it constantly covered with mud or dust
as) the other "pavement, whereas the great cleanliness of a wooden

avement is one of its prominent advantages, which can only be secured
gy baving it for some distance, ]

WHEELS OF LOCOMOTIVE ENGINES.

S1a,—~]1 begto submit to the consideration of the readers of yourin-
fluential Journal, a suggestion on the construction of the wheels of loco-
motive engines, should you consider it of snfficient value to be admitted
to your pages. It is simply to call attention to the feasibility and utilit(
of employing brass as the material for those parts of the engine. Wewell
know that in machinery generally, it is eonsidered of great saving in wear
and tear to prevent the contact of kindred metals, and perhaps it mightbe
deserving of conpsideration how far the wear of the mils might be
Jessened by such an expedient.

Anything tending to promote this object I know will meet with
attention ; and it might perhaps be practicable by the use of brass
wheels to save the expenditure of metal on the length of rails which
are more difficult to repair, and therefore more expensive. I do not
pretend to decide upon the utility of this suggestion or its actual
economy in working, but perhaps some of your readers who are en-
gaged in experiments on railways and have the means of trying it,
might be induced to ascertain what would be the practical result.

n machinery, as you know, the contact of lomogeneous metals is
sometimes prevented by the application of leather, but it would be
absurd to propose such an expedient for adoption on a railway on a

e scale. It might, liowever, be well worth experiment on a small
scale, as elucidatory the laws of friction, liow far the applieation of
leather or other substance to the wheels orrails, by producing 8 smoother
surfuce, would be calculated to diminish the friction.

I am, sir, yours, &c.,

HYDE CLARKE, C.E.

STUART’S DICTIONARY.

Bir—In the last number of your useful Journal your correspondent,
“ A Constant Reader,” while noticing Mr. Brition’s Dictionary of
Ancient Architecture, adverts to the deficiencies of preceding similar
works ; and, amoniothm, he names “Stuart’s Dictionary of Archi-
tecture.”” Having had the misfortune of projecting that compilation,
Iam desirous of your permission to say a few words in explanntion of
some of its manifold imperfections.

It was originally designed to contain a general collection of tech-
nieal architectural terms, & popular history of the art in all countries,
and biographical notices of architects; but the engageinents of the
publishers, urging a greater haste in publication than was consistent
with a careful preparation of the manuseript, I found it impractica-
ble, under the circumstances, to carry out the design (o my own
satisfaction. The labour of crude and undigested compilation became

- so irksome, that after hurrying a few of the first sheets through the
press, and preg.ring about twenty-five of the engravings, | was glad
to resign my share of the speculation, Feeling, however, the weight
of my own faults, I was unwilling to run the risk of being loaded, in
addition, with the editorial sins that might possibly be committed by
my successof, and I therefore stipulated tm the name of another
Editor should be aubstituted for mine in the future paris of the com-

ilation. Some time after this the publishers beeame bunkrugt, and

thought the book had deservediy died, as it * made nosign.” The
letter of your correspondent firat informed me that it had subse-
quently been revived, and continued, and that too under the original
title. A pecp, a few days ago, into the truly ¢ finished” Dictionary
of Architecture, by Robert Stuart, makes nie anxious to assure the
“ Constant Reader’’ that I am utterly innocent of nincteen-twenticths
of its nonsense and plagiarisms. Should eny of his friends be sim-
pletons enongh to buy the volumes, iu the hope of finding that kind
of information which the title pages say they contain, and in the bit-
terness of disappointment, proceed from damning the book to perform
the same duty towards its authors, I entreat the ¢ Constant Reader”
to interpose his friendly offices, and direct that one-twentieth part
only, and no more, of the deserved maledictions shall rest on my
devoted head in time coming. 1 am sure he will feel the reasonable-
ness and justice of my request, when he refiects that for several years
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past I have, unknown to m{self, borne all the blame of compiling
that miserable production. I am, sir, your obedient servant,
ROBERT STUART.
London, 22d Jan, 1839,

ON ARCHES BUILT IN CEMENT.

The custom of turning arches in cement .-has now become very
general with engineers, more particularly where t strength i

vired, as culverts under heavy embankments, anf:arches of a flu
elliptical form. Itappears guestionable whether the ndditional streegth
acquired by turning arches in cement is real or imaginary ; taking into
account the great liability to fracture in all brick structures built in |
cement, the least settlement occasions a fraciure, by which the adhe
rence of the cement to the brick is totally destroyed, but which would
not be the case did the cement possess any yielding properties, 8
common mortar. *

In some cases I have observed arches turned in mortar, and a fex
feet at the crown only built in cement; and again elliptical arche
built in mortar as high as tlie Imunches, and the remainder in cement:
this latter method will doubtless allow the arch to settle in a sligh
degree without detriment, in which case it wonld merely have the effet
of forcing out some portion of the mortar joints ; that part in cement
remaining a compact mass, any rupture in which would ocecasion it
destruction. A slight percussive force will often have the effect of
rapturing 8 wall in cement, which would be comparatively harmless if
built in mortar,

It has often occurred to me, and I now respectfully submit it to the
notice of engineers, whether in the case of an arch being turned in .
cement, it would not be preferable to have mortar joints in each rig |
runuing quite through the arch, which I suppose would allow of some !
considerable settlement to take Flace without injury to the structure :~
say in the case of a brick arch having three or more courses in the fint |
half brick ring turned in cement, and as many courses in the remaining |
rings as necessary to allow of a continuous mortar joint from tke
soffit to the back of the arch, The part in cement assimilating to2
string course in masonry. I imagine that this method of construction
would possess many advantages over that in present use—especiallr
where there would be reason to suspeet a subsidencs of the abutments. |

* PETER BRUFF.

Charlotte Street, Bloomsbury,
January 20th.

. BENNETT'S NEW STEAM ENGINE,
FOR CAPTAIN COBN'S STEAMEA.

We make the following extract from & pamphlet, forwarded to us from Ame-
rica, entitled * Atlawtic Steam Ships” :—

This vessel, built under the immediate superintendence of Captain Nathse
Cobb, and intended for the Liverpool trade, is now completed, and will be
reul{ for her first voyage across the Atlantic on the J0th of June (1838).*

This enterprise was planned and decided upon by Captain Cobb (then of
the Liverpool packet Columbus) in 1834. He memorialised the legislature
the subject, without success ; but, determined to test its practicability, he ee-
tered into & contract with Mr. Phineas Bennett, of Ithacs, to supply the
machinery for his intended vessel before the 15th November, 1836.  Varios:
delays, however, occurred in performing the same—the engine being eon
structed on a principle entirely new, the sole invention of Mr. Bennett; bat,
had the contract been duly fulfifled, Captain Cohb's vessel, having been built
upwards of two Kelu, would doubtless have reached the English docka seven!
months before the first voyage of the Sirius to this country.

Presuming the annexed description of her engine will interest many of ow
readers, we copy it ontire :—

This engine has undergone the scrutiny of great numbers of scientific pro-
fessors, ingenious and expcrienced mechanics and engineers, cititens and stras-
gers : and the examinations have resulted in a general conviction thag the
world is about to realize a new improvement, not inferior to that of Wast azd
Bolton—an improvement that will effect a new era in ocean navigation, sod
bring all parts of the world in approximatien to esch other. A voyage
Liverpool, it ia beligved, may, by the power of this engine, Le accomplishcd in
ten days, and with only one-tenth of the fuel heretofors required, theredr
allowing more room for pasgengers and freight, ’

The following description and drawing, it is hoped, will fully explain bow the
fire and the water can be brought and continued in aciual contact wigh csch
otber, and, rapidly generating the steam, still kept in controul, and its patency
safely directed 1o propel the ship, or other object to which it may be applied.

The engine for Captain Ccbb’s Liverpool stcam-packet, is a double bon-
zontal kigh-pressure engine, thirty-five inch cylinder, and six feet stroke, with
two blowing cylinders, of balf the capacity, workcd by the piston-rod of tiw
steam cylinder paming throogh the lower or extreme head, and into the blowing
cylinders; cousequently, both will bo of the same motion.

* We have not yot reecived any inlelligence of this vosse) haying Deon ombplet
ready for hes inlgndnql wnpni)h. [LN s A? doum ) ,9 ving been oomplacal

)
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References.—Pipes, C, with the necessary
valves attached to the blowing cylinders, con-
vey the air to the steam generstor, whose onter
case, a, a, Is four feet diameter, and twelve
feet high, and tho inner case, or furnace, B, is
three and a half feet diameter, and nine feet
high. Smoke and feed-pipe, D, is constructed
with two slldes, ¢, ¢, which closes the pipe per-
fectly tight when thrust into it—their uses will
hereafter be explained ; fis a cap-valve in the
stcam chamber, placed over a short pipe or
nozzle on the upper head of the furnace, and
fitted to its seat perfectly tight, with a rod ex-
tonding tbrough the upper head of the outer
case; g is the ash-pit below the grate; A, an
opening into the ash-pit, with a slide to close it
tight, when necessary.

In order to put the engine in operation, and
successfully use all the advantages of this gene-
rator o‘;lerf an olger, itk will be B . to set
open the feed and smoke-pi , snd the pi
b ; introduce fuel down dEeP:eed- ipe, in sg -
cient quantity, and ignite it. viously fill
the space between the outer and inner case
with water up to the dotted line, half way
. “i the cap-valve f, which will completely

immerse the furnace; and when steam is generated of suficient elas-
ticity to start the engine, say scventy-five pounds per square inch, close
the pipes D and A, with their respective slides; then start the engine in the
way, by opening a communication with steam-pipe i ; then the blowin
cylinders will force their charges of air through the pipe C iato furnace B,
patly taking its course through the mass of fuel on the grates, a sufficlent
quantity bemq introduced above the fuel to burn the smoke, which can be
regulated by slides in the brauch pipes, torminating the air-pipe C. You will
discover that there is no escape for the air thus forced Into the furnace, until
its elasticity is, by tbe continued blast from the blowing cylinders, a litilo
superior to the steam in the steam chamber, when the cap-valve f will risc from
fts seat, and the air, flame, and gases lriling from combustion will bo forced
lo pass under the edges of the said valve out into the water ; and in this proces
ull the beat generated will be imparted to the water, without tho possibility of
escaping otherwise,

'By the nyetted experiments | have heretofore made, I find tbat one foot of
air blowa into the furnace to promote combustion, by the expansion it under-
gw..lnd by the addition of the gases and steam, is augmented in bulk at least

ve times its original size, or, to speak briefly, there is five times as much com.
pound steam as air forced into the furnace; consequently, it will take one-
ﬁf}h_pm of the power of the steam to operate the beilows, plus the friction, or
this s nearly the power; but I forbear at present, nor is it necessary, to speak
4 large om that subject in this paper.

Boﬁl careful examination, it will bo seen that the greuure of steam will
wholly depend upon the proportion of the size of tho blowing cylinder to the
#tam cyboder. In my engine now building, the blowing cylinders each con-
tun twenty cubic fect, the steam cylinders eacb forty feet; but the stcam being
cut of when the piston has made but one-half its entire stroke, whick reduces
11 i1z, as & measure to deal out the steam, to exactly tho size of the blowing
cylizder, the measure of the air forced in by the blowing cylinders being auy-
etted, by passing through the generator, to fivo times its bulk, has to he
forced into a s in the steam cylinder of just its original bulk; it wil),
therefore, exert a force equal to five atmospheres, which will be sixty pounds
to the sqnare inch above the atmospheric pressure.

This force, per inch, will not be exerted during the whole length of the
stroke of the piston, but only half way, or to where the steam is cut off; and
2t the end, its elastic force is reduced to about twenty pounds, which will make

Averago pressure nds per square inch, and the piston contains 962
square inches, which multiplied by 50, will produce 48,100 pounds—the whole
werage force the piston moves with. It is calculated to have the engine make
thirty-five double strokes per minute; bence, the piston wiil move 420 feet per
ume time, which multiplied by 48,100, produces 20,202,000 pounds: tha
weight that the piston would lift one foot bigh per minute, divided by 33,0001

what & horse-power is cstimated at, gives 612 borse-power for each
iteam-cylinder. But the potver abstracted to operate the blowing cylinders
ad overcome the friction, [ allow nearly equal to the power of cne of the
tylinders; therefors I estimate the power of the engine at 612 horse.power,

The amount of fuel consumed will depend upon the amount of air forced into
the fm}l’ee by the blowing cylinders, and my two blowing cylinders, at eve:y
Tetolution, would force in 80 feet, if there were no leak either in piston or

e, ad no s between said piston and valves for the air to compress in,
124 got be whol y forced out; therefore, probably not more than 75 feet will
be ey ted each revolution of the cugine ; and as it takes all the oxygen con-

i 175 feet of atmospheric air to burn one pound of carbon, and 525
=t 1o barn ono pound of bydrogen, I am of opinion, that to allow 225 feat to
to burn one pound of fuel, will not be allowing too much ; and,

:Wh‘.. otated, 75 feet will be forced into the furnace at each revolution, it
5

therefore take three revolutions to burn one pound ; and, asa cord of yellow
ﬁpw 2,100 powuds, it will take 6,300 revolutions to bura ene cord,
hick, by 38, the metien of (he engine per minute, will give three

bows for enshs cord —whieh, compared with the engine of the steasase Evie, on °

the Hudson, of little less or nearly the same power (600 horse-power), will
consure forty cords in ten hours, or twelve cords in the same time my engine
will one eord,

RESTORATION OF GOTHIC WORKS IN AUSTRIA.

We find that the attention of the Austrian government has been attracted
from the rescarch of classical ruins to the restoration of their own fine Gothie
monuments, some of which threatened to be cqually lost. When we remem.
ber the e:’:lgflnse which was employed in the antiquities of Pola, Spalato,
Aquileia, Trieste, Venice, Verona, &c., we are justified in entertaining Erea!
expectations from this zeal for their national architecture. We do not know
whether this is one of the fruits of the French mania for the Renaissance, but
at any rate it forms an accession to the extension of that taste for the Gothic,
whicg already in France and Northern Germany seem to promise the revival
of this glorious style. Few countries are more intcresting than those of the
Austrian empire to the student of medieval architecture, for they stand upon
that debatable ground where the Moorish and the Byzantine influence both
excrcised control, and where the churches are not less interesting from proper
Gothic monuments, than from the relics of those arts which Greece, even when
expiring, poured forth oa the western world.

SOUTH EASTERN RAILWAY
WORKS NEAR DOTER.

Communicated by an Engineer on a‘tour of inspection of the Public Works in
Great Britain.

The works upon this line of railway, nnder the charge of Mr. Cubliit, are
now proceeding with vigour, and present a thorcugh business.like appear.
ance, indicating a decision on the part of tho company to complete with as
little delay as possible this line of railway, which, as the great continental
outlet of the kingdom must, when completed, assume an important station
among the principal lines of internal communication.

At Dover the works which are under thoe charge of Mr. John Wright as
restdent engineer, are very extensive and also of peculiar interest; they con.
sist of the formation of double (or parallel) tunnels, together with open
galleries along the face of the cxtemsive and magnificont range of chalk
cliffs which extend from the barbour at Dover to the Martollo towers east-
ward of Folkstone. This very interesting portion of the line is being divided
into aix spaces of unequal extent, threo portions appropriated to tunnels, two
to the open gallerics alternating with the tunnels, and the sixth to an open
eutting along that remarkable place the Warren, which Is an undercliff
occusioned by a settloment of the chalk streta during oune of those great con-
vulsions of nature, which causing both subsidence and elevation of the ernst
of the earth, has put us in possession of ber internal wealth, end given to the
science of geology its high importance. .

The eastern tunucl terminates at the Dover side of Shakspeare’s cliff,
where the cutting to form the face of the tunnel will be about 110 feet, the
immense masses of chalk rock required to be removed from this spot, and
from so great & height, has led to & very extensive use of gunpowder for this
purpose, and masses containing upwards of one thousand cubic yards of
chalk are at one blast precipitated from the summniit to the beach below, there
to bo levelled for the formation of an embankment leading to the terminus on
the quay. We were fortunate euough to wituess two of thewo blasting
operutions on the 12th of January, tho masses to be removed were nearly
cubes containjng about 700 yards cach, and isolated frow the great body of
the cliff, by excavating from behind them a sufficient space for the workmen
to pass aud repass conveniently; ut the fout of the mass to be overthrown,
in the above.namod excavation, two borings were made downwards, forming
an angle of about thirty degrecs with the perpendicular, each boring being
filteen foct doep ; these were then filled, first with six inches of tow at tho
bottom, then 501bs. of gunpowder was poured in, and lastly the holes were
rammed to the top with rubble chalk around an iron rod, which, npon being
withdrawn, left & hole from the surface to the cliarge to contain the priming,
which consisted of fine gunpowder; in one of the holes of the second mass
to be overthrown, the priming was conveyed to the centre of the charge by a
pewter tube £.inch bore, similar to those uscd as gas pipes : this was done by
way of experiment, and appearcd to answer better than priming in the
common way, which communicates with the top of the charge only instead
of the centre.  When all was ready and the order for firing the train given,
a most animated scene presented itself along the extensive face of the cutting
the workmen, amounting in nymber to about 170, were scen scrambling and
climbing along the almost perpendicular face of the cliff, to attain a respectful
distance from the scene of action. In a few reconds after the ignition of the
train, a rumbling sound, like that of extremely distant thunder was heard,
and the next instant the whole mass was lifted bodily from its base, and in
falling again, it cleft asunder from top to bottom, end opening, erumbled to
Yragments, which poured like a torrent down to the beach. The charge being
inserted obliguely (below the mass to be overthrown, as before described), at
the same time that it lifted it up, forced out at least 300 yards from below
ita base, making a total of not less than one thonsand cubic yards of chalk
removed with one blast, and if both chsrges had gone off simuitaneousiy, as
was intended (there having heen a perceptible interval between the ex-
plosions), a wuch greater effect would in all probability have been produced,
as it was, however, estimating it at 1000 yards, and allowing the specific
gravity of chalk to be 2'3, as stated by Dr. Mantall, ws have for the weight
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of chalk thus removed with 100iba. of powder, no less than 1,748 tons. In
a few minutes after the first explosion, the signal for firing was again given,
and the second mass similarly followed the first; thus this immense work,
which if executed by manual labour only would he very costly, is now
carried on at a comparatively trifling expense both of time and money.

The double or parallel tunnels are being formed by first drawing a heading
six feet high and four feet wide, the top of each heading being within two feet
of the intended roof of the tunnel, the headings are worked in opposite
directions from shafts sunk from the surface above, and the excavated chalk
is removed by side headings or driftways at right angles to the direction of
the tunnel and leading to the face of the cliff, whero it is thrown into the
sea; & trainway is formed along these drifts having an inclination of 1 in 30;
the waggons when loaded from the heading are casily pushed by one man
down the trainway to the face of the cliff, he teems its contents {nto the sca,
and npon such an inclination is casily able to push the waggon back again
into the workings for another load ; by such judicious arrangements the cost
of the earthwork of the tunnels is reduced very cousiderably, compared
with that of similar great undertakings. Upon an examination of these
works we could not but notice the precision with which the direction of the
various headings had been preserved during the excavation, for we could not
discern the least deviation from the right line where the workings met from
opposite directions,

S —————————
REPORT OF THE ENGINEER TO THE DIRECTORS OF THE
LONDON AND BRIGHTON RAILWAY.

GeNTLEMEN,—The state and condition of the Works up to the present time
are as follows:—

Ox CoNtRACT, No. 1.—The contractor has completed the bridge at Combe
Lane,and has cut through the high ground in the late Mr. Chollett’s land, and
formed the embankment across Birdhurst Lodge, and cut through the hill
beyond, and built a bridge over the lane on the sonth of the hill, and the
embankment is carried some way over this bridge.

An occupation bridge is also built, and the road formed under it. The
Works here are so well put together, that the temporary ralls will be immedi.
ately laid down for half a mile, and then the long embankments will b more
rapidly proceeded with.

The works are also commenced at the junction with the Croydon railway
up to the cross-roads at Croydon common, and the contractor has laid in a
large supply of materials for the remainder of the bridges, which will be com.
menced as soon as the weather is sufficiently settled. There are at present
employed on this contract 170 men and 13 horses.

CONTRACTS, Nos. 2 and 3, are let to one contractor. All the cuttings bat
one on No. 2 contract are in active execution: the Coulsdon.road bridge, and
the ocoupation bridge No. §, are nearly complote ; the approaches will be
finished in a few days: the culverts and brickwork are all in progress, and
the temporary rails will in a short time b laid upon a great portion of the
wark.

Considerable progress has been made in the excavations of No. 3 contract,
and although the contractor onght to have done more work in the time, yet the
want of lodging and accommmodation for the workmen has been a great draw-
back to him, but as buildings are now erected for the extra accommodation
of above eight hundred men. I shall compel him to use his utmost exertions.

There ara at present, however, employed on theso two contracts seven hun-
drel and fifty-four men, and thirty-two horses.

Contaact, No.4.—MErsTHAM TUNNEL~—The contractor has got all the
shafis but one sunk to the bottom of the Tunnel, and that one is sunk to the
level of the top of the Tunnel.

The driftway between the shaftais in progross, that between the trial shaft
at the north end of the Tunnel and the first working shaft is completed, as
well as the driftway between the trial shaft at the south end of the Tunnel
and the last workiug shaft. This Tunnel is perfoctly free from water, and
the chalk is exceedingly hard and compact.

Thers arc at work ou this contiract 162 men and 9 horses.

The extra contract at Merstham for the diversions of the turnpike jroad is
procceding in a satisfactory manner, although the contractor was at first
deleyed by not having possession of the Merstham tram-road.

There are 120 men and 36 horses at work on these roads.

CONTRACT, No. 5.—The contractors have been at work little more than
one month, and they have commenced npon cuttings Nos. 1 and 2, and on
the side catting for the large embankmoent on Earl's Wood common. The
bridge over the mill-stream at Merstham is ncarly completed, and they are
proceeding in & very satisfactory manner. I am informed they will have
possession of sowmne land they require for temporary purposes in about & week,
when they will be enabled to make greater progress.

There are 337 men and 28 horses at work upon this contract.

ContRACT, No. 6.—The contractors have been at work on this contract
about one month, aud as they have only possession of part of the land, are
obliged to confine their operations to the side cutting on the Low Lands at
Horley. They have fenced off most of the land they are in possession of.

There are at work on this contract 158 men and 10 horses.

CoxtracT, No. 7.—The contractor is at work upon the cuttings that will
require the longest time to execute, and is going on in a very satisiactory man-
ner. About three miles of this contract, is of so light a description of work,
shat it is not pecessary at present to enter upon it.

‘There are at work 220 men and 10 horses.

ConTRACT, No. 8.—~BarLcouse Tuxwxr.—There are five working shafts at
this Tannel, besides two trinl shafts which arg sunk down tn the bottom of the
Tunnel, as well as two air shafts: one working shaftis finished. Two others
are sunk down within five yards of the top of the Tunnel, snother within
l4dyudl, and the third within 20 yards, and they sre all proceeding wight
and day,

The water here hasheen found in greater quantities than I anti s [ have
therefore caused an adit to be driven up from the Broak Course, about 330
yards long, which is finished, and has tapped the water at the level of the
bottom of tho Tunnel, which it carries clear off the workings as fast as we
get them opened out.

The driftway at the south end of the Tunnel has been completed o0 within a
few yards of the first working shall, and lays the work dry as it prooeeds.
The driftway is also going on between the north trial shalt and the northemn
working shaft. The total length of driftway at present complets is 280 yards
in length. When the driftway is finished the whole of the water will run off
of itself, and the Tunnel for ever afterwards be perfectly dry.

The contractor has at prescnt 225 men and 135 horses at work upon this
contract.

CoNTRrACTS, Nos. 9, 10, 11, AND 12.—These contracts are all let, and the
contractors arc actively engaged in castingup brick earth, preparing materials
and getting them to the ground, to commence the work immediately the
weather will permit,

CoNTrACT, No. 13,—This contract was entered upon last Scptemnber, and
the contractor has pushed on the work with spirit, and has made'a con-
siderable advance with the cuttiugs and embankments. He has completed
and ballasted half-a.mile of road, ready to receive the permanent rafls, which
are in coursc of delivery. He has also a very large (uantity of teraporary
rails.

‘The coutractor has 300 men, 30 horses, and 60 waggons at work on this
eontract.,

No. 14 ContTRACT—CrLAYTON TUNNEL.—Thero are 10 working shafis at
this tunnel, besides a trial shaft at each end; five of the working shafts are
complete, four nre sunk to the top of the tunnel, and the remaining one is
within about 18 yards. .

In sinking the tiial-shaft at the north end of the tunnel, an impervious
strata was found cropping np to the north, which prevented the water ranning
off, T therefore ordered an adit to be driven up from the low ground o the
trial shaft, which when cut throngh the impervions strata on a level with the
bottom of the tunnel, will let off the whole of the water, and no more can in
future accumulate.

The driftway between the shafts is being driven, and has been opened out
between two of them. The chalk is firm and hard.

The contractors have at present 143 men and two horses at work om this
contract.

The Comnpany have obtained possession of lands for making bricks for the
Tunnels and other works at convenient situations, and brick earth has been
cast up, and early in the spring there will be a large supply resdy for ase.

CoNTRACTS, Nos. 15, 16, axp 18.—These contracts extend from the
south end of the Clayton Tunnel to the station at Brighton, as well as the
stationitself, and are all now advertised, and willbe let on the 14th of March pext

ContracT, No. 17.—TaE SnHORERAM Braxca.—The contractor has pro-
ceedod much to my satisfaction. He has got most of the bridges built, several
cuttings arc opened, and the embankments formed, 2§ miles of road are formed ;
the ballast is being put upon it, and the permanent rails will be lsid down
immediately.

A locomotive engine has drrived at Shorcham, which will be at work upon
the line as soon as tho rails are laid. This will materially expedite the form-
ing of the embankmcents, and I expect this contract will be completed in
September next, when the Shoreham bramch will be opened to the pablic,
which will be of great adrantage in conveying materials for the main lne.
The contractor has at present 280 men and 40 horses at work.

A large supply of rails, blocks, sleepers and chairs have arrived, and more
are daily expected.

The following is 8 summary of the number of men and horses employed
on the whole of the works: —

No. Men. Horses,
On Contract..eervensecassensesess 1 sseeee 170 4aveeae 13
2 ceenes 468 L.iev. 93
3 iieee 286 ... 9
4 .a0eee 162 ...... 9
Turnpike.road diversions at Merstham esecee 120 ...... 36
On Contract,..coveucrvrcnassnorse O sosens 337 cerses 28
6 ,ieees 158 .. 10
7 ceieer 220 oivvee 10
8 Liivee 225 ..ieee 1S
13 seeess 300 ...... 3O
14 ...... 143 ...... E 4
17 ceeees 280 .iveee 40
Total,.oivaerarensanncrscnnes 223

2869
This amount is exclusive of men casting and preparing brick earth.

The works now let and in operation extend over & distance of 414 m
and are to be finished by the middie of August, 1840; sud I conngd soncluds

this Report without expressing my satisfaction at the rapid of U
works. I am, Gentlemen, your most obedient .
Lordon, Jan, 16, 1639, JOHN U. CK.
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GREAT WESTERN RAILWAY.

[We trust that the importance of the following reports will be a
sufficient justification for having occupied so many pages of the
Journal. We had intended to have made some remarks thereon, but
in consequence of our correspondent, “ An Old Engineer,” having so
ably commented upon them, we have refrained, for the present,
~aymg any thing further on the subject.]

EXTRACTS FROM MR. WOOD'S FIRST REPORT.

The increase of gauge has been from 4 feet 8% inches to 7 feet, and the
prominent reasons assigned for such a departure from the eommon width, is the
attainment of a higher rate of s igcreased lateral steadiness to the
carriages and engines—a diminution of the friction by the use of whecls of a
larger diameter—end a greater space afforded for the wurks of the locomotive
engines.

The deviation from the ordinary mode of constructing the railway, has Leen
tle substitution of continuouslongitudinal timbers, with piling at certain intervals,
and cross transomes ; with iron rails of a particular form screwed down upon
the longitudinal timbers.

The additional width of gauge has increased the breadth of the entire track
of the railway between the outside of the rails of the two lines (including ihe
breadth of the rails) from 16 feet 3 inches to 20 feet 10 inches; consequontly
all the works connected with the formation of the read will be increased to a
certain extent, but notin p ion to the abovefigures. The plan of continuous
wooden timbers and piling also involves an additional cost beyond that of forming
railways accordiug to the ordinary method.

The Twnlons submitted to me for consideration, therefore, appear to me to

be shortly these ; are the advantages professed to be obtained by this departure
from the ordinary plan of construction of railways and increased width of gauge,
realized? to what extent—at what additional cost—and are the advantages an
equivalent for the increased cost of forming the railway according to this plan,
viewing the whole subject in connection with the present state of the works ?
. Acting upon the principles hereinbefore explained as to the mode of
condacting the in%l;iry, it was my object, as much as possible, to subject all, or
a3 many as could be, of the properties of this railway as contrasted with others,
to direct experiment; certain advantages arc stated to be derived from this
departure from the ordinary width and plau of constructing railways, and the
circurnstance of 23 miles of this railway having been opened, and having been
in operation since the 4th June, appeared to me to afford an opportunity of
subjecting to the test of expericace, and of obtaining correct and indisputable
results by carefully conducted experiments, that which rested on conjeiture, or
casual observation.,

It is perfectly true that a daily opportunity has for some time existed of
observing the rate of travelling with tho passenger trains on your railway, by
which some result of the rate of d nccompliﬁmd, or likely to be realized
wheu a greater length of line was opened might be obtained, but the engines on
the Great Western differ in many respects from those employed on other rail.
ways, and also from each other ; if, therefore, extended observations had been
made on the rate of travelling, it was necessary to distinguish what was due to
tbe road, and what to the engines, and if any increased speed or greater per.
formance was accomplished, whother such was applicable to the railway itself,
or to the particular construction of engine only, and whether, by the application
of similar engines to other railways (if practicable), the same results would not

accrue.

If this had been done, no doubt important and valuable information would
Liave been obtained, but that would havo been, in fact, the very sort of inquir’y
by your own e?le, which you have determined to entrust to others; and it
may be romarked, that if the inquiry had been conducted by yourselves, it could
not have been at all conclusive or satisfactory in the comparison with other
railways, and without suck comparisons it would have been useless.

At the first outset of tbe inquiry, it therefore apl)earcd to me necessary to
institute a set of experiments, to ascertain the actual performances of the loco-
motive engines upon your own railway ; with this information carefully obtained
we then bad the real working powers of the railway; by employing hear
loads, we obtained correct data for determining the maximum woight wbicg
the engines, then upon the railway, could drag, at determinate rates of speed ;
and by subjecting the engines to very light weights, we likewise determined
the maximum rate of npees with certain known loads; and by recording the
quantity of coke consumed and water evaporated in each trip, we also ascer-
taioed, with considerable accuracy, the comparative cost of motive power in
dragging different loads at different velocities.

These cxperiments nglpearcd to me to be highly necessary and valuable,
inasmuch as wbatevor difference of opinion might exist (in” the absence of
correct experiments to ascertain the fact) as to the friction of the carriages, or
resistance of the road as compared with others, these experiments, by deter-
mining the rcal practicable expense of working the railway, would at once
ascertain what increased rate of speed could be accomplished, and ot what
additional cost of motive power such higher ratos of speed was attained. These
cxperiments would, in fact, anticipate, so far as tho powers of tho engines
reached, the experience of some yoars of regular work upon the railway, and
with more correct resalts, On wmy arrival upon the linc on the 17th instant, 1
thereforo commenced a series of cxperimenta on the working powers of the
engines, whieh were continued under my own observation daring the ten days
1 remained there, and are now in operation, and will shortly be completed by
persons in whom [ have perfect confidence.

Jt would be premature, to say the least, at this stage of the inquiry, to give
aby resolts od from experiments not yet completo; but it may be some
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gratification to the proprietors of this great work to state, that nne of the
engines, the North Star, accomplished an average performance from London to
Maidenhead and back, of dragging 180 tons, including engine and tender, at
the rate of nearly 30 miles an heur, and that on some occasions, for short
distances, a rate of 45 miles an hour was attained.

When the powers of the locomotive engines and capabilities of the Great
Western Railway are thus obtained, in order to comply with your instructions,
and contrast this information with the capabilities of other railways, it will bo
necessary, in order to arrive at correct and conclusive results, that we should
bave the result of a similar set of cxperiments made upou railways of the
ordinary construction. Altheugh isolated experiments have been made by
different individuals on several railways, and although I have made several
myself, it does not appear to me that a set of experiments have yet beew made
sufficiently extensive and varicd to fully develope the capabilities and powers of
other railways, so as to form indisputable data for contrasting with the experi-
ments made upon the Great Western. The directors of the London and
Birmingham Railway, in the most liberal manner, granted me full permission
to make any experiments on their railway, consistently with the noninterruption
of their traffic; and Mr. Robert Stephenson, the engineer in chief, kindly
assisted me all in his power, and furnished me with some experiments he had
made on that railway, on a former occasion. I deem it, however, my duty 1o
state to you that I do not think the informatiou I am in possession of is suffi-
ciently extensive or conclusive as regards other railways to enable me to make
a comparison with the performances of the engines on the Great Western, so as
to arrive at an incontestible conclusion, nor do [ think it right that I should go
into a comparative statcment at all, unless the data be equally conclusive or
carefully deduced on both sides. The information I at present possess does not
enable me to go further than report to you the performances of your engines
on the Great Western Railway; and if it be your wish that I should comply
fully with your request, and contrast their powers with the performances on
other railways, it will be necessary that some experiments, similar to those
performed on your railway, should be instituted on some of the ordinary rail-
ways of a different width of gauge. It will not be necessary that the experiments
on those railways should be equally numerous, as the engines on the other
reilways are gencrally of one description, and consequently one or two sets
carefully conducted will be sufficient. It may be asked wbat practical advan-
tage will result from all these experiments to the interest of the proprietors of
the Great \Vestern Roilway? The answer is shortly this: it is admitted that
the construction of that railway involves an increased capital ; it is, tberefore,
quite nccessary to determine what are the additional advantages, in a practical
point of view, resulting from this mode of construction, and whother the
advantages are greater or less than arc cquivalent to the increased cost of
construction,

These observations apply more particularly to the plan of construction of the
Great Western Railway generally, and to the capabilities of the entire system,
or to the incrensed gauge, and the mode of construction combined ; bat it is not
necessary to the adoption of an increased gauge, that the railway should be
constructed on the plan adopted by Mr, Brumel; it may be con.
structed on some modified plun of that system, or it might even be
constructed on the plan of the London and Birmingham, or Grand Junction
railways, Neither is it absolutely necessary, ifan in gauge be deemed
advisable, that such increased gauge should be precisely seven feet; all these
are separate and distinct questions, requiring different and distinct investigation,
and, tE:rr:{ore, the simple acquirement of correct information of the comparative
capabilities of the Great Western Railway in its present state, with the other
existing railways does not appear to me to comprire the whole question; it
appears to me to admit of iaquiry whether the width of gauge adopted by Mr.,
Brunel is or is not that which conduces most to accomplish all the objeets for
which a departure from the more established width was deemed advisable, and
also whether the mode of construction of the railway is the best that can be
devised, er in what way it can be improved, consistenily with the objects
required to be attained, and with due regard to economy.

he plan adopted by Mr. Brunel, as previously stated, consists of longitu-
dinal timber bearings sccured by piles at proper distances, with cross transomes,
douhle at the joinings of the longitudinal timbers, and single at the intermcdiate

iles; and upon these continuous bearings iron rails of a particular form aro
astened by screw bolts.

It has been alleged that  oue of the objects of the increased gauge was a
greater stability to the carriages, and conscquently less vibratory, or greater
smoothness of motiou to the passengers; it appears to be, therefore, ono of
the subjects of inquiry how far this is realized,—whether such a desideratam
is accomplished,—and to what extent. Keeping in view the principle set out
with in this inquiry, of, if rcssible,subjectini to cxperiment mechanically every
minutia, rather than to rely on opinion, or the more fallacious evidence of our
senses, | had constructed an instrument for mensuring and record ni npon
paper all the oscillations or vibrations of the carriages, from one end of the lme
to the other; and by transferring this instrament to tho carriages of the ordi-
nary railways, incontrovertible evidence is obtained, and such as can be appre.
ciated by any one, of the relative vibratory motion of the carriages on the
Great Western Railway, compared with the motion on other railways.

We have thus produced a diagram upan paper showing the number and
extent of the vibrations of tho carriages, and bence it can not only be ascer-
teined if there does exist less motion on this railway than on others of a less
width of gauge, but to what extent: and this is thus made capable of being a
subject of arithmetical determination.

t was soon found, however, and this shews the impartance of this mode of
investigation, that the motion of the carriages on railways was a compound one ;
that bosides a vertical motion, it was composed of an horizontal oscillatary
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motion sad of a transverse undulatory motion combined ; and it appeared, so
far as we could depend upon observation, that less of one description of motion
existed on the Great Western Railway, and more of the other, than upon the
ordinary rallways ; it therefore became n , and of some importance, to
messure and determine each of these motions distinct from the other, not
mevely for idle curiosity, but for the purpose of ascertaining the causes of each,
and baving done s0, to attain the first step towerds accomplishing s remedy.
All this applies to the compound action of the rails and the carri ; and it
will be seen that such a complication of motions réquired not only time but
extreme labour and attention to investigate.

We pow come to, perhaps, the most important consideration, that of the
construction of the railway ; thisjis the substitution of longitudinal continuous
bearings of timber, with piling, instead of isolated stone biocks, or transverse
timber sleepers, or, indeed, continuous timber bearings without piling.

The investigation of this part of the subject, according to the principles laid
down in this inquiry, was attended with extreme difficulty.

The first subject for investigation was, the relative firmness or solidity of
base exhibited by the continuous bearings of timber with piling, and compared
with stone blocks, or centinuous bearings without piling; to determine this,
1 had an instrument, or deflectometer, made, which being placed underneath
the rail, measured the amount of deflection when the trains or known weights

d over, and the more accurately to determine the precise action of the
oad in passing over the rails, 1 employed three deflectometers at the same time.
The motion of one with the other was effected by a rod between each instru.
ment, one was placed underneath each of the supports or transomes opposite
the piles, and one in the middle of the rail; and by a similar contrivance to
that employed in the instrument for measuring the oscillation of the carriages,
1 got a tracing of the deflection of the ralls recorded upon paper, nnd.&enl
obtained correct diagrams of the deflection at each of the places at the same
moment of time.

By subjecting the rails with piling in all their varieties, and also continuous

gs of the same scantling of timber without piling, to the deflectometer, I
obtained a measure of the relative firmness or solidity of base of these two
varieties of construction ; and by likewise employing the same instruments to
moasure the deflection of the rails and depression of the blocks, or croes
sl re, on other railways, I thus obtained the relative firmness of base of
all different modes of construction, and these disgrams being capable of
being transferred to, and embodied in a report, and messured with undoubted
sccuracy, will enable any one to pass their own f‘udgment upon the relative
firmness of base of those different plans. It will at once, however, be seen,
that admitting we have obtained the relative firmness of base of the existing
tl;n of construction of tho Great Western Railway compared with that of

own ?lnnl of construction of other railways, the degree of stiffaess developed
by the former, comprebends both the section of the timbers, and that of the
rails; and that such a plan of continuous bearings, either with or without
niling, does not necessarily imply the use of that particular form of iron rail ;

was therefore necessary to determine what part of the deflection was due
to the timbers and what to the particular form of rail. To accomplish shis, I
purpose baving these rails removed, and the same rails which were subjectod
to experiment on other railways, where stone blocks or cross sleepers were
used, sabstitoted; when the deflection will be sgainmeasured. By a comblina-
tion of these experiments in all their varieties, I expect to arrive at results
which, not being matter of opinion, but facts, deduced from caremllrconducted
and self-recording experiments, cannot fail of producing the most important if
not conclusive results.

Indzndently of those experiments, to elucidate all the minutise of action
of the different parts of the system of railway mechanism, and others, which it
is not necessary at this time to enumerate, I subjected to experiment, so far as
the means and oircumstances afforded me, the resistance and friction presented
by the Great Western Rails to the passage of the carriages and engi&s along

em ; and by pursuing a similar course of experiments on other railways, we

shall thus have valuable corroborative evidence to that of the experiments made

with the engines, of the relative resistance of the Great Western Ruilway,
with that of railways of the ordizary width.

Y ith the exception of some experiments on the London and Bilrmingham
Railway, made on my survey, and which were not sufficiently varied or
sufficiently numerous to afford conclusive results, we still require further
evidence of the resistance of the clrri:ga and engine- on other railways, to
compare with those made on the Great Western Railway, in order to arrive at
conclusive results, or indeed to enable me fully to comply with my instructions
for this inquiry.

REPORT OF JOHN HAWKSHAW, ESQ.
To the Directors of the Great Westera Railway.

GeNTLEMEN,—Your instructions of the 5th September are to the following
effect :—That you are desirous of obtaining my assistance in coming to a
sound and practical conclusion as as to your future proceedings, directing my
atteation to those points which may be said to constitute the peculiar features
of your railway, as contrasted with others, including the constructlon and
efficiency of your engines, as well as every matter connected with the loco-
motive department.

My attention is also called to the bridge at Maidenhead, as to its construe-
tion generally, and as to the means proposed to remedy an existing defect in
one of the arches. To arrive at an oplnion, I am desired to undertake an
examination of that portion of the line now completed, and investigate the
resukt of the whole system which bas been adopted.

Te me 10 & proper copclusian, it eppeared to me to be necessary that 1

should make myself acquainted with the general charaeter of the whole line,
and consequently I have been over its whole length to Bristol. Tt seemed
also desirable that I should inform myself, as Accurately as possibie, as to the
traffic to be expected upon it generally, and in the aggregate, for this certainly
forms one of the most essential features of all lines.

The question seews also to require a still more extended view than this;
the district into which it goes has to be glanced at; the ares and extent of
population, which may be looked to for collateral traffic, has to be scen ; and
these have to be compared with districts through which other linea have been
made, and where other lines are at work.

The necessity of such a view of the question became apparent to me,
because, on coming first upon your road, that which immediately strikes is,
the enlarged capacity of all things, eogines, carriages, and road. And the
existence of such an arrangement pre-supposes, in my view, an equally en-
larged traffic; troins of much greater weight, and of a greater number of
passengers than elsewhere. In short, though not to an equal degree, the
difference between your arrangements and those of other railway companies,
is something like the difference between a canal for barges and a canal for
ships; and this comparison will not be extraordinary, should it appear that,
taking your gradients into the question, your locomotives have twice the power
of those on other lines ; and the contrast will not have been useless, should
it be shown that it would be & parallel case to build a ship of 200 tons
burthen, when there was no probability of ever obtaining a cargo of half
the weight.

Further, I may extend these preliminary remarks by observing, that the
object which I presume you to bave in view is, (after paying a due regard to
to the accommodation and convenience of the public,) to carry out your mes.
sure in such a manner as shall be most conducive to the interests of those
who have invested their property in it. That this should be your object
there can be no doubt, and 1 wish to place It here as the desideratum, because
it is one thing to design that which shall be pleasing in outline, and grand 1o
dimensions, and it is altogether another thing to design that which, under all
the circumstances, sball best answer the end in view; onc of those ends
being to obtain a return for the capital invested.

T am desirous that it should not be thought that I am here pre-judging the
question. To all questlons there are condltions, and 1 only wish it to be
clearly understood what are the conditions of the question, which, as I under-
stand it, this report professes to consider.  And they roay be repcated, that in
carrying out the measure, there is to be the fullest regard fo the wants and con.
veniences of the public ; but also a constant regard to the prospects and ex-
pectations of tbe shareholders.

Now, it will not be difficult to show, that the legitimate interests of there
two parties are one.

The profits of a railway are determined by the ratio of the proceeds to the
cost; if the latter be greatly increased, it becomes almost imperative on the
proprietary to increase the former, either by curtailing the accommodation, or
by increasing the charge to the public. The public, therefore, is interested
as much in the economy of railroads, as in the economy of ma-
nufactures; in the one case, if it be in fabrics, it will cause a
reduction of the price per yard; In the other case it will cause a
reduction in the rate per mile. And if the publie, in the extended sense of
the word, is to be benefited by economy being exerclsed in the construction
of a railway, the public, in a more limited sense of the word, or the more
immediate district through which the line passes, will derive still greater
advantage.

Suppose, for instance, that the problem to be solved was, to give the great-
est impetus to the trade, and the greatest advantage to the town of Bristol.
The way to solve this problem, I thiok, would be, to connect it with the me-
tropolis by a road on which parties could be carried for the smallest sum, and
ata velocity not inferior to that at which they can be carried in any other
direction. Now the cost at which a party can be carried will be as tbe in-
terest on the capital expended added to the cost of working the road,

For instance, call the gross revenue of a road paying 10 per cent., 100;
and call the cost of working 50 per cent.; 50 will then be left to pay 10 per
cent. on a capital of 500; doublc the capltal, and it reduces the profit to 5
per cent.

The capital ought not to be doubled, advisedly, therefore, unless one of
these two things is to be accomplished by it; either that the cost of working
be reduced to nothing, or that the gross proceeds to be doubled. Should the
capital be increased without effecting any material reduction in the cost of
working, the consequence will be, that, to increase the proceeds, the rates
must be raised ; and this may or may not be effectual; for an increase of
charge beyond a certain limit will not increase the proceeds. If {t should not
be effectual, the shareholders will suffer. If it should be effectual, the public
will suffer, by baving to pay the higher rates.

If, supposing in the case of a railway only partially constructed, it should
turn out that the traffic had been as much under-rated as the cost of the lise
had been increased, and that still a profit of ten per cent. would accrue, yet it
proves only this, that though in the one case, by good fortune, a profit of 10
per cent. will be obtained, in the other case a profit of 20 per cent. would
bave been secured.

I would not apply this species of illustration to cases where the cost is in-
creased of necessity ; 1 would only apply it to cases where the increased ex-
penditure is for some specific object ; such as the attainment of much flatter
gradients, or of very high velocitles, or of much greater dimensions; which
may or may not be desirable, accordiny to the result when tried by this rule.

Now supposing this species of test be applied to one great object which you
appenr to bave In view—4be reduction of a great portion ofl your line to &
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practical level, for the ostemaible purposs of obtaining higher velocities, or
dimlnhhed resistance.

Between your maximum parllamentary gradient, which was 1 in 528, or
10 feet per mile, and your present proposed gradient, which is 1 jn 1320, or
only 4 feet in a mile, the question stands thus.

Calling friction, resistance from the atmosphere, &6., 10lbs. per ton, and
adding gravity, the resistance on 1 in 528 will be 14. 21bs. per ton, on 1 in
1390 is will be 11 7Ibs. per ton, mtknng & diminution of remtunce, when
ascending, of 17 per cent. Now, mppoumg your rulwty was one inclination
thmnghout between the extreme termini A and B ; in rising from A to B the
increased resistance of 17 per cent. would be felt, and a corresponding in-
crease of steam would have to be expended; but in descending from B to A
there would be a diminished resistance in the same proportion, and a smaller
quantity of stears would be required ; and in such a case, as it regards cost of

working, there would be very little udunuge in one gradient over the other.
The maximum Joad that an engf¥ could draw on an incline of 1 in 528,
would be lews than on 1in 1320; but on an incline of 1 in 528 all average
loads eould be taken.

On an incline of 1 in 528 also, to carry the same load, an engine would
have to be a trifie heavier than on 1 in 1320; but on 1 in 5§28, to earry full
average loads, an engine could be made of as light weight as they ever are,
or perhaps can be made, consistent with the requisite strength.

1f, jostead of baving one inclination, the line consisted of 2 series of in-
clinations greatly undulating, the advantages of the flatter line would approach
pearer to the 17 per ceot.; not but that it would still follow, that in going up
the steeper gradients there would be increased resistance, and in going down
there would be diminished resistance in equal })ropomon yet in practice it
bas been found, that unless the inclines be of very gresat length, ldunngo
cannot be takken of the diminished resistance in going down, as regards steam ;

for it in not wanted to an equal extent, yet a great portion is wasted
by blo off at the aafety valve.

But your line corresponds to neither the latter nor the former of these cases ;
it Is neither composed entirely of one plane, nor of a series of planes greatly
wndalating ; but in result it will approach nearer to the former case than the
latter; for it may be said to be composed of two great planes, one rising up to
the mmk, the other descending from it—one upwardsof 70 miles in length,
the other upwards of 40, and dividing your line at the summit into two
parts; it would then be analogous to the former case, in which it appears that
practically, and as regards cost of working, there would be no very material
difference between the inclination of 1 in 528, and of 1 in 1320, when 20 cir-
cwmstanced. If in your line, therefore, the advantage of one gradient over
the other be put at 8.5 per cent, it will, in my opinion, be the full
equivalent.

Now, if the whole cost of working 8 mlwa.y was expended on locomotive
power, by reducing the gradient from 1 in 526, to 1 in 1320, a saving of 8.5
per cent. would be effected, and therefore an increase of 8. 5 per cent. to the
capital to obtain it would not be expended uselessly.

But the expense of working railways does not consist entirely of the cost
of locomotive power. There are other expences that remain constant, what.
ever saving be effected in the locomotive department ; and this fact should be
kept constantly in view during the remainder of this report.

Taking the Liverpool and Manchester Railway as a standard, it will there
be seen that the cost of power does not form one-third of their half-yesrly
expenses. [t Is upon this item only, therefore, that an alteration of the
gradients of the nature I have been describing would effect a saving of 8.6
perceot.; and 8.5 per ceut. upon one-third of the annual expenses will be
only 2.8 per cent. on the whole of the aunual expenses, and therefore a
company would do wrong in increasing their capital more than 2.8 per cent.
to effect such an alteration.

But the small saving to be obtained in many cases hy reducing gndlenu
hehv 4 eertain nclination may be proved by an appeal to actual practice

only, but the every-day reseits of lines in operation, which ll
ﬂr better, for it is upon the every.day business that the saving must be
effocted, if it is to be.

Coutrasting your line with one wbich opened about the same time, which
also bas continuous bearings, upon which an equal velocity bas been’ majn-
tained, and which, as will appear from the statement below, bas very different
gndlcata, it will be seen that in a case like yours I have put the advantage of
a gradient of 1 in 1320 over | in 828, high emough.

OBRADIENTS ON GREAT WESTERN RAILWAY,
Miles. Chalns,
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GR.ADIENTS ON MANCHESTER AND BOLTON BRAILWAY.

10 cevevevnnnne seveeees lovel ...l tesesucenseats e
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The following arclthe results of Four Weeks' Tvaffic on each of these Lines,
" ending the 13th of September.
GREAT WESTERN RAILWAY.
Average number oflﬂlmpcrdny T 1}
On Sundays - - - - - . . .- . 13
Times of running . . - - 8,6,10,13,4,5,6,7
Avangonnmberofwrhgupoﬂrdn D
Average number of pessengers per train D T TSP § § |
Tons. Cwt
Average weight per train S L T T l40 ]
ba,
Average consumption of coke permile- - . - . . - $L 00
Average comumpdd:u of cokex;n'n ton per mile mﬂo- - - - 1. 26
Average consumption of coke pa plucngex pcr - e .. 0. 45
Length of trip - -+ - 22) miles.
Average time, 66 minutes, vmh two lwppugu.
MANCHESTER AND BOLTON RAILWAY.
Average number of trdnlperda - - - - . e . %
On Sundays - 7 e e e e s e e e . 4
Times of running - -« - «7,89,10,12,3),4,6,6,7
Average number of pcrtnln - . . . e e . - 6
Average number of passengers per train N £
Tons. Cwt.
Average welghtpertraln . . . . . . . . 194. 1
be.
Average consumption of coke per mile P e LA
Average counsumption n; coke per ton per mile -« - - . L16
Av eonmm tiou of coke r mlle .« e - 0.86
Lo Fapopien of o prpamp pr sl <+ -,

Average umn a! mlking 1!, without ltopm « s« s e - 97 minutes.
Average time, 35 minutes, with § stoppages.

From the foregoing statement it would appear that the consumption of coke
is con-idcnbly less on the line with steep gradients. But the average weight
per train is in each case exclusive of the engine and tender.

The average weight of engine and tender, in working order, on the Great
Western Railway, will be 27 tons.

On the Manchester and Bolton Railway the engine and tender, in working
order, weigh 16 tons 4 cwt.

Addiog these to the respective trains, the avernge weight of the Great
Woestern train, including engine and tender, will be 67 tons 5 cwt.

The average weight of the Manchester and Bolton train, including engine
and tender, is 40 tons 8 cwt. And

Consumption of coke per ton per, Consumption of coke per ton per
mile on the Great Western, mcludmg mile on Manchester and Bolton, in-
weight of engine and tender, is | cluding weight of engine and tender,
0.75]bs. is 0.671bs.

And on the (Leeds and Selby Railway, with the following gradients, the
results of & moath’s working, ending the 13th of September, are 83 under:—

GRADIENTS.
1§ miles rises 1 in 210
176

182

136
152

gewmw—-
S
(-
3

» level

Average number of trains per day, 7. 2 on Sundays.

One train extra on two market days per week.

Avemage number of passengers per train - - -« &7

Average welght per train, exclusive of engine and lender . 32 tonl 5 cwt.

36 00
1.1
0.63

20 miles,

Average consumption of coke permlie - - . .
Average consumption of coke per ton per mile - .
Average consumption of coke per pauenger pa mile - .
Length of trip - - -
Average lime 1 bour 7 mmutes, with 4 stoppuges.

The next subject for consideration is the increase of gauge. In examining
this question, it will be necessary to put aside uselesa and erroneous objec-
tions ; for the enquiry is one on which I am not only anxious to arrive at a
proper conclusion myself, but I am desirous of enabling others to doso also;
and throughout this report Ishall rather aim at developing the process by
which tbe opinions it contains are arrived at, even at the risk of being udlom,
and aware though I am, that this will be laying it more pecularly open
who should be disposed to cavil atit; yet, on sach a subject, it is bettev that
BWWM“NMO‘MM“MW&
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1t may be observed here, that much that is absurd has been applied to the
question of gauge: some have lookeq for advantages so great as would have
left them little less than magical; they seem almost to have expected that on
such a gange the cartiages woukd run of themselves. Others, on the contrary,
seem almost to have expected that on such & ganogoe carriages could never be
made to run at all. It bas been applauded to the skies ax being wonderful ;
it has been decried, and cried down, as being little less thap nonseusical.
Now, it is neither the one nor the other of these; it is simply a railroad of
greater dimensions than those hitherto constructed, and the only question is, is
such an increase of dimensions judicious or not? And the next question will
be, if injudicinus, considering the amount in money to which you are com-
mitted to it, is it better for you to proceed or to make the alteration ¢

In the first place it may be stated, for there can be no doubt about it, that
Jjust asgood o road can be made 7 feet wide as 5 feet wide: it is simply a
question of cost. There are some, no doubt, who have connected the effect
of the malformation of your road in the first instance, with the width of ways,
but of course erroneously so. .

In the next place, in determining on the question of gauge, it should be
considered quite independently of anything that may have been done upon
your railway, which is notabsolutely consequent on the increase of gauge ; and
1 shall classamong the non-essentials the peculiar mode of laying with piles,
engines of 16 tors weight, and tunnels of 30 feet diameter.

t may be premised that determining the question of gauge in this country,
isa very different question from determining it with regard to countries where
the railway system is scarcely introduced. In England, what may be termed
the great trunk, connecting the north with the south, has already been formed,
oris in progress. Under the superintendence of men who were earliest con-
nected with the Liverpool and Manchester Railway, and with railways even
prior to that, it has been constructed on a gauge of 4 feet 8) inches. They
had more experience than othersin railway matters; and their continuing the
same dimensions as to width of way proves that they had found no occasion
for altering it. Moreover, it is indisputably true, that they who have had the
most experience, and who have been brought most into contact withthe work-
ing of railways, see the least occasion for an alteration as to width, and are the
most satisfied with the present gauge.

In additionto this main trunk, another line crossing it right angles, and of
which the Liverpool and Manchester, and the Leeds and Selby Railways
form a part, and which will connect the eastern with the western reas, is
already constructed, or in progress, to a similar gauge : and other lines of
great extent, some of them surrounding and piercing into the district into
which your Railway goes, are also formed, or are rapidly forming to the 4 feet
8} inch gruge.

And it will not be too much perhaps to say, that three-fourths of England
is already being traversed by railways to the narrower gauge.

It follows, then, that any company deviating from this gauge will be
isolating themselves to a certain extent; if not as regards their main line,
yet as regards their branches ; if not as regards their direct traffic, yet cer-
tainly as regards their collateral traffic.

But In the present early stage of railway traffic, it yet remains to be seen
whether or not it may not become a great evil, for a main line to be thus
isolated and rendered impossible of connection with the great lines in its
neighbourbood ; that it will be an evil in this sense as it regards the branch
lines, there can be little doubt; for they or some of them, in course of time,
will of neceasity run into the neighbourhood of other lines of different gauge ;
hut with these, however vital the connection may be, all connection will be
impossible,

In this point of view only, it has become a serious matter for any company
in this country to make their line to differ as to dimensions from the msjority
of lines around them. It is to a certain eatent as if & canal company in a
country of canals should construct a new navigation so, and with locks of
such a character, as would totally shutout the boats of all the canals that sur-
rounded it.

8tili it is poasible that there might be, coupled with the deviation, improve.
ments of such a nature as would counterbalance the inconvenience, as would
even compensate the loss. They might consist of arrangements that would
effect a great and important savingin time and money, and in a better conserva-
tion of the property to be conveyed. and it will be necessary to enquire if
such will be the result of the deviation in your case as to the width of way.

If the 7 feet gauge is to effect a saving in money, it must be in one of two
ways; either by calling for less capital in the first instance, or by reducing
the cost of working afterwards. The first of these it cannot do. On the
contrary, the capital will be increasd certainly: to how great an extent it
would be impossible for me without more time for calculation to say. But
contracting the dimensions to the smallest limit; two ways of 7 feet must of
necessity require a greater width than two ways of 4 feet 83 Inches. I should
say, to make a line equally as convenient, this increase of width would
amount to 4 feet; for the width between the ways is not to be governed
entirely by the maximum width assigned to the load. A certain width is
found convenicent for repairs and other purposes ; and too great a proximity of
the ways is dangerous ; as by it an accident occrnring on one line inay be
productive of disastrous consequences on the other, &s I have seen. And the
width outside the ways will also be nearly a fixed quantity whatever be the
gauge; for a certain widih is requisite for safety, and for allowing proper
consolidation to the outer rail on the embankments, and to give room for
drainage in the cuttings ; and, therefore, the width of the road generally, to
make as convenient a road, weuld have to be increased by the extra width

given to the ways. And besides this increase of general dimensions as to earth
work and Jand, the Jocomotives would of neceasity have to be heavies (1 do

not say to an equal extent to those you niow have), and they would therefore
be more costly to some extent. The permanent road will also_gost. more of
the larger dimensions than if of the smaller; for it avails nothing to com-
pare a light rail on the large gauge, with a heavier rail on the smaller gauge ;
such comparisons must be¢ made wheu other things are the same, or they
amount to nothing.

If then the capital will of necessity be {ncreased, the next enquiry is, will
the cost of working be diminished? The cost of working will depend on
the first cost of the engines; for though, in the first instance, they mny be
charged to capital, afterwards they will have to bé charged to current
expences. It will also depend on the repairs of the engines, the consumption
of coke, and the maintenance of way; and on other matters which are in
nowise connected with the gnuge.

As it regards the cost of the engines, it will be greater on the wide gauge;
as it respects the repairs of the engines, should it prove in favour of the wide
gauge, it can only be in a small degree. For the repairs of locomotives on
lines where passengers are carried at great*velocities, have been found to be
incurred chiefly on the wheels and axles, tubes, and fire boxes, which cannot
he affected by the gauge, excepting that if the wheels and axles be made
larger, the repairs will be increased. And, at all events, the cominon repairs
of a larger machine, necessarily so in consequence of the larger way, but not
necessarily so In consequence of any greater traffic, it is probable, will conn.
terbalance any saving that might he effected in the repairs of the smaller
gearing, in consequence of having more room to arrange it. Besides.
a great portion of the repairs of locomotives is not for common wear
and tear, but is on account of accidents. And In proportion as the machine
is made larger and more expensive, so will the cost of repairs consequent on
accidents be increased.

The maintenance of way will of course be fully as greaton a wider way,
and with heavier engines, as on a narrower way, with lighter engines; for
perhaps it would not be advancing too much to say, that the engines and
tenders do more harm to the superstruciure of railways than all the rest of
the traffic put together; excepting perhaps loads.of long timber.

And lastly, if the consumption of coke is to be reduced on the wider gauge,
it can only be by the friction being dimlnished, or by what has been called
the mechanical advantage of large wheels.

It would have been highly desirable, if before using this as an argument,
the Irish commissioners had clearly determined that there wes an advantage
in larger wheels. For there are some experiments and several reasons for
doubting that any such advantage will be derived from increasing the size of
wheel.  As it regards the friction of attrition, or that caused by the rubbing
of the axles, it may be supposed to remein constant, however the wheel be
eularged ; if it be allowed that with an enlarged dismeter of wheel, and espe-
cially when attached to a longer axle, there must be a corresponding enlarge-
ment of journal; and in practice I think this would be the case. Andas
regards the friction of rolling, it is not likely to be diminished by inereasing
the size of the wheel, for the rolling friction on rails is very different
from the rolling friction on common roads, where obstacles are met
with that have to be surmounted by raising the vehicle over them.
Small wheels on turnpike roads have been found to creste much more
resistance. But on a railway, unless the wheels be very small, the ©hstacles
to motion from causes of this nature must be nearly impe ible. And
there is another species of rolling friction, caused by the grinding of the
flanges of the wheels against the rails, which will bemore felt in large wheels
than in small wheels, and especially round curves.

Butto arrive at something more definite on this subject, I will give the re-
sult uf some experiments made on your line on the 20th Septembar.

A large train, consisting of nine carringes, one six-wheeled waggon, and
eleven trucks, laden with iron and stone, was got into motion up and down a
long and perfectly straight inclination of 4 feet per mile. The experiment
;vu first made upon the whole train, which gave a result of 6.221%. per ton
riction.

The experiment was made so as to ascertain the friction of the trucks and
the carriages separately, one truck only being lef attached to the carriages,
and the result obtained was a friction of 6.51bs. per ton for the trucks and
waggons, which weighed together 79 tons '8 ¢wt. ; and a friction of 8.15Ihs.
per ton on the carriages and one truck alone, which weighed in the aggregate
74 tons 12 cwt. N

On the 26th September I took six wagons on thé: Mauchester and Bolton
Railway, each laden with 3} tons of iron, and experimgnted in the same way
upon tliem, by getting them into motion, and noting the velocity and the
distance run, from which the friction was determined to be 6.31bs. per ton.
The plane on which thls experiment was made was terminated at each end by
curves, one of 111 chains radius, the other of 67 chains md’xﬂ.‘- In the ex-
periment up the plane the distance run was 2950 feet, the ‘wagons baving
run 330 feet into the curve of 111 chains radius before they stopped. In the
experiment down the plane the distance run was 3825 feet,&”o feet of
which was io the curve of 72 chains radius in which the wagshs stopped.
The same train of six wagons was then brought to an inciination where
gravity alone was sufficient to get it into motion. This portion of the line had
previously been divided by stakes into lengths of 100 feet, and the rails oppo-
site each stake accurately levelled. ’

From the starting point to the ninth stake the line was straight, but at this
point & curve of 42 chains radius commenced, and éxteuded beyond the point
where the wagons came to rest. . .

The result of this experiment, repéated twice. gave a friction of 7.321bs.
per ton; but it should also be observed that besides passing for 1300 feet
along & curve of about half a mile radius, the “whole distguce run beigg about

'
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2200 feet, the train had to pass through three sbuats before coming to rest,
which will probably account for the friction being bigher than in the previous
experiments.

This line, as well as the Great Western, bas continuous bearings of wood.
Though for a shart distance in the curves in all the experiments on the Man-
chester and Bolton Railway, the motion was continued on continuous bearings
of sone. The Manchester and Bolton line has a heavier rail of (531bs. per
yard). And in the Great Western experiments, three of the carriages and
one wagon had aix wheels each, which bave rather more friction than those
of four wheels; but in such a large and heavy traiv, no great difference could
be cansed hy this.

The whole of the wheels in the Great Western experiments were four feet
in dismeter, the joarnals 2 11-16 inches in diameter. In the experiments on
the Manchester and Bolton Railway the wheels were of three feet diameter,
and the jowrnals of two inches diameter ; and four feet : three feet : : 2 11-16
inches : 1 1-16 or two inclies nearly. But supposing that neither the fore-
going experiments mnor reasonings are to be decisive as to the mechanical
advantage of increasing the size of the wheels, and I do not mean to say that
they are, for to determine the question clearly tbe experiments should perhaps
be made on the same road ; yet still as a general question there will be several
drawbacks on the theoretical advantage of the larger wheel, such as the
greater resistance on curves with the wider way ; more rubbing of the flanges
agaiost the rails, not only in consequence of the larger wheel, but of the greater
breadth of way ; for I think it is probable that friction would be reduced to a
minimum by concentrating the whole momentum of a train on one rail, and
that friction will be increased in some degree, as the distance between the
wheels, or as the width of way is enlarged.

The next enquiry respecting the gauge is as to the matter of safety. If the
gauge is 1o be altered on this account, it should only be because of a want
of safety io the present gauge, 1f A be safe, there cannot be the smallest ad-
vasiage in making B safer.

Now the question is, is the narrower gauge safe ? It might have been rea-
toned a priori tbat the width between the railway wheels being equal to those
of turopike-road carriages ; and from the very great weight of railway wheels
and the under carriages, the centre of gravity being in all cases mugh lower on
amilway coach than on a stage conch; and the railway itself being infinitely
more smooth and perfect than the common road ; that though the velocities are
much greater, yet still there is no danger of overturning. And thefactis, I have
never heard of a case of overturning, or of any accident that I should attribute

to the parrowness of base, occurring. And from what experience I bave had
oo Railways, | believe it would be a most difficult matter to overtnm the
carriages upon them, with the present gauge, even if the object was purposely
fo doso, and an experimeut should be made for the purpose. But bhaving
heard it urged that there was greater safety on the wider base, which may be
granted, but which amounts to little if there is quite enough of safety on the
narrower base ; and being unable to call to mind a single instance of an acci-
.deut o¢ of an overturning in consequence of a narrower base, I addressed a
letter to Mr. Booth, the treasurer of the Liverpool and Manchester Railway,
on the subject, to know if he had ever known an accident that could be at-
triboted to the nammowness of base; Ialso wrote a similar letter to Mr. Smith,
"i.imm on the Leeds and Selby Railway, and I received the following rc-
plies : =
“ Liverpool and Manchester Railway,
“ Lime Strect Station, 21st Sept., 1838,

“8m,—1 bave to acknowledge the favour of your communication of the 19th,
ruquiring whether or not, in my experience, there is any want of safety in the present
Rauge, 4 feet 8% inches alto the chance of overturning; and also if I have known
w1y ease of overturning in consequence of narrowness of base, or are aware of any

chirmts having d, which I would ascribe to the narrowncss of the 4 feet
Rl s beg 1 inf th there is

*la R eave to inform you that in my opivion not auy want of
nfqtyim 4 ﬁ:.ssé inch guu ind I am nocy:r:m of any necidv.'ulys having
oeurred, which I should ascribe to the 4 feet 8} inch ge. The only case of
overturning which [ recollect occurfed some years ago, when, owing to the breaking
of axle, the engine (which had only four wheels) yuitted the rails, and drew
seversl of the carriages over the embangnent, nesr Bury-laue.

1 in such a case a broader base wonld have prevented the carrisges over-
tuning, I will not pretend to say ; it might depend on the relative height of the
carrisges and other eircunmtances. Sigued) “1 am, Sir, &c.,

(Sigo

“Hexzy Boorn.”
“Johm Hawkslisw, Enq."

“ Lews, 21st Sept., 1538.

° Drar 813,~In reply to yours of the 10th inst., we have had but one accident
{furlpg the experienco of four years) that was not occasioned either by tongues
being wrong or somwe obstacle in the way The one excepled, was caused by the
repeirers ng some wood sleepers too much at once on a new made embankment.
1 do wot conadder there is any want of safety in the gauge, (4 feet 8] inches) nor do
Timow of any aceident or overturning which cun be attributed to that guuge.

* I am, dear Sir, yours, &c.,
(Signed) “Gro. 8witu, R.E.,
* Jobm Hawkshaw, Esq." * Leeds and 8elby Railway.”

Besides, there is no difficully in lowering the centre of gravity on the pre-
wat gauge very considerably, were such a thing desirable or called for. For
ing the corshes omnibus fashion, the passengers in cach coach could
to sit & fool lower than at present. That this is not done goes a
Way to prove that it is unnecessary. Or hy keeping the centre of
#s it is, it is quite casy and practicable with the present gauge to in-
the size of the wheels from three feet to three feet six inchee, of larger,
thing was to be gained by it,

IEE
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Having gone into the question of gauge abstractedly from what has been done
upon your line in connection with it, and debiting the system of & 7 feet rail
with such an increase of cost only as appears to tae to be absolutely conse-
quent on its adeption, I feel compelled to come to the conclusion, that there
are no advantages to be obtained by adopting it, at all commensurate with
the evils that will be consequent on the devlation; and for the reasons which
follow, it is not desirable, in my opinion, t» proceed with it, uoless you were
already committed to it in a pecuniary sense, to an amount that will outweiglh
all the objections to it, but which wili be seen hereafter.

Tke additional reesons for not proceeding with it are these ;—first, consi-
dering the great cost, and the comparatively small profits of railway lines
generally on the smallest dimensions, and the great difficulty there is, and the
corresponding increase of outlay that is incurred, in obtaining curves of suffi-
ciently large radius to be workable at the present marrower gauge; I cannot
conceive that there is a single practical man in England who could recom-
mend the 7 feet gauge, as general system for this country.

If unfit as a general system for the whole country, it will be unfit as a par-
tial system for a portion of it; unless that system is of necessity to be very
much confined ; its ramifications into other districts impossible from natural
barriers, ruch as reas, or Jakes ; and the nature of the country, such as to un-
dulations, that the cost of obtaining curves of larger radius will be trifling.

Even admitting that the latter condition is true of your line, and that from
its general flatness curves can easily he obtained of large radius, yet this
cannot be predicated of the whole of the branches and extensions to which
you will have to look for collateral and extended traffic. And even if it could
atill the system is unquestionably more expensive te some degree, and thou
you with your large traffic might not be totally crushed by it, it has yet to Le
seen what the effect will be on the smaller and less favourable lines; whicl,
to get into yours, will be compelled to adopt similar dimensions, and involy-
ing of course similar expenses. At the same time, the prosperity of your
line will be affected in o small degree by the prosperity of the tributaries to
it; and in fact, a probable result of’ doing tbiogs on such a great scale will
be, to drive traffic which otherwise would come upon you, in some other direc-
tion. For in railway lines generally, in the same country, there will come to
be a mutual dependance one upon another. And surely 1t must be rather an
untenable doctrine to hold, that the gauge of each line is to be determined
only by reference o its curves and gradients, for by such a rule it would
follow that no two lines could be alike.

Finally, it may be sald of railway lines, that they will not bear any addi-
tional expense. It may perhaps be said of every railway formed in this
kingdom, that if the company had to begin aguin, their object would be to
economise, and to diminish their first outlay, not to incrense it ; or if there be
a railway company, and such are rare cases, that has already devoted its atten-
tion 1o the utmost in keeping down the expenditure in the first instance—~that
railway company would not do otherwise if it had to begin again; and that
railway company will fcel that for the course that has been pursued, there is
every cause for congratulation.

I could not advise you to take the London and Birmingham as your model,
and feel satisfied if you cxceed them as to cost in only a few particulars ;
their line was necessarily through a country very different, and fer more ex-
pensive than yours; and their lipe is in & position in which, if a great ex-

nditure is to be repaid anywhere in this country, it will be to them. For
Yi:nnnot conceive that your line, or indeed any other line that I am acquainted
with, can expect an equal amount of thorough traffic; for into their linea
great portion of the north of England, and a still larger portion of Scotland,
hesides the great manufacturing and commercial districts of Birmingham,
Manchester, and Liverpeol, must of necessity converge before arriving at the
Metropolis.

8till, though I do not see that the aggregate of your tralic can ever be ex-
pected to cqual that of the London and Birmingham; yet, considering the
much more favourahle country through which your railway passes, and that
the {raffic upon it will be unquestionably very large, I think your line pre-
scnted equally as good features for investment, and perhaps may do so still ;
it will depend, in my view, upon the course you pursue. -

That course, as far as my opinicn goes, is not to go forward on your present
system. Xnowing that railways hitherto, and on the smaller scale, have been
found greatly expensive, s0 much so as scarcely in any case to leave an ample
dividend, when the great risk of such investments is considered, I cannot
advise you to proceed on a plan which, in all human probability, will mate-
rially diminish that dividend,

It cannot be necessary for the attainment of safety, when in the present
gauge there is no danger.

It cannot be required for the attainment of high velocities, because on the
narower gauge velocities can be attained with perfect safety, greater than
could be maintained by any railway company in England perhaps, without
absolute ruin to themselves in a pecuniary sense.

The Liverpool and Manchester Railway, by increasing their speed from 20
to 26 miles per hour, have increased their locomotive expenses about 15 per
cent. Much higher velocities thau this are attgined, and with perfect safety,
on the narrower gauge ; but there is no company that could bear the increascd
expense of maintaining such velocities constantly, or if there be, it will be
fcund to be that company which has expended the least in the first instance.
For example : the Grand Junction would feel the effects of increased expen-
diture to maintain a very high velocity, less than would the London and Bjr-
.mirgham ; not that their gradients are better, they are worse; but simply
because their first outlay is much less, and therefore their annual expenses
might be much increased, and still leave as large a revenue: in short, for very
much the same reason that 20s. for carrylng @ passenger 974 miles on theit



52 . THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL.

line, will probably pay them quite as well as 30s. will pay the London
and Birmingham Company for carrying a passenger 111 miles on their

line.

But in advising you not to proceed in constructing your line on the larger

scale, it is necessary to take g review of the consequences.

You are, to a certaio extent, committed to it in a pecuniary

lows:—
22 Miles of road to be taken up and re.laid, the

same materials being used, £1,500 per mile....
14 Locomotives and tenders received

(adapted for wide gauge) £1,980 each, £27,720 0 0

7 Engines and tenders, constructing,
S&Y BAME PriCe..crcecsessrscrsansanssses 18,860 0 0
42 First-class carriages at £544............ 22,848 0 0
40 Second-class carsiages at £351 ,, . 14,640 0 O
118 Trucks and wagons at £106 ......... 12,608 0 0

L 4

NArrower way.

sense.

This
amount can be ascertained and contrasted with the saving to be effected by
contracting the dimensions, if there be a saving; il there be no saving as to
first cost, in making the alteration, yet as I believe there would be a material
saving in the expenses afterwards, and other advantages of greater magnitude
still, such as the avoiding the introduction of an expensive system into dis-
tricts which can ill afford it, the consequent re-action from which would be
felt by our own line, I feel bonnd to recommend you to make the alteration.
That which will go to the debit of making the alteration will be as fol-

£33,000 0 0

90,976 0 0

——

£123978 0 0
On the mils 1 do not consider there would be any loss, for though I think
them too light, yet they will be much less objectionable in this respect on the

That which will go to the credit o£ making the alteration will be as

follows : —

£1,000 per mile to be saved on 100 miles of permanent
WwaY yet t0 be 18id.cieecicersesvscsnncsnsoresecsesorsacsoscerss

£400 each less upon 60 engines and tenders yet to be ob-
tained to make full 8t0CK ...ceverensnircrasierscasesceseanens

£200 per mile less on earthwork, &c. yet to be completed,
SRY 60 MilES.cuurrrierreraresercsrssrernssasercssraracsnrersacnses

Say 20 per cent. on tunnelling yet to be done, by the nar-
rower gauge, requiring 4 feet less width, say 2,000
yards, 8t £10..uiiiiriarecrnsnsrronossassrsessrsosrsencoraesssse

sense is decidedly in favour of an alteration of the gauge.

£100,000
24,000
12,000

20,000

0
0
0

0

0
0
0

0

£156,000 0 O

It is useless to push this enquiry further. Tt is clear that even considering
the question a8 if your present stock of engines, carriages, &c. would be
valueless if you alter the gauge ; and contrasting this loss with the saving
that would be effected by adopting the narrower gauge, suppesing that in
prosecuting the 7 feet gauge you were only in future to do that which is
barely necessary, stil], taking such a view of it, the advantage in a pecuniary

But if the comparison were made on the supposition that in carrying out
your system as to gauge, you were to continue the large dimensions you have
begun with, the pecuniary advantages in favour of reducing the gauge would

be very much greater.

Further, there is no necessity for considering all your present-stock of
engines and carriages as valueless; for supposing you should decide upon

altering the gauge, it could be done as follows,

It would be peeessary in the first place to curtail the dimensions of all the
works yet remaining to be done, and to proceed with taking up one of the
lines between London and Maidenhead and to relay it to the narrower gauge.
In the mean time your present traffic in passengers could be carried on very
well on one line. Ou the raliway between Antwerp and Brussels, greater
numbers are carried on a single line of way. This would of course afford
employment for your present stock of engines and carriages for probably a
year and a half, and would therefore go to diminish the sacrifice that ulti-
mately would have to be made ; that sacrifice would be still further diminished,
by the value of such part of the carriages, trucks, and engines, as could be

applied in the construction of others for the narrower gauge.

Of course the traffic would have to be transferred to the line of narrower
gauge before the second seven feet way between London and Maidenhead

could be taken up ; it might then be relaid to the narrower

gauge, and could

be got ready by the time that an extended portion of your line should be pre-

pared for opening.

Having come to a conclusion that so great an increase of guage

as to 7 feet

is to be avoided ; the question will arise, is 4 feet 8} inch exactly the thing ?
No one, perhaps, will pretend to say that it is so precisely, or that an inch or
two in addition could make much difference as to cost. Of course the ob-
Jections to increasing the width of way, on the score of expense, become Jess
as the increase to be made s diminished ; the main reason in my view for
abiding by the 4 feet 84 inch guage in this country is, that it has been greatly
adopted, and that there are no very substantial grounds for altering it. I have
never heard any one, whose opinion I should esteem of great value from their
experience of the working of locomotives on railways, wish for more than a
few inches of additional width, five or six inches at the utmost ; and even as
to this increase, just in proportion as the parties bad had much to do with the
‘working of the locomotives on railways, 5o in the same proportion did they

esteem even it to be of minor importance.,

Perhaps, if railways were just commencing in this country, an addition of
a few inches, five or six inches at the most, might be made; but the advis-
tage to be gained by making it now, in my opinion, would in no manner com.
pensate the evil that will arise from a variety of gauges in the same countsy.

Impressed with the importance of having other opinions on this subject than
my own, | addressed n letter to two of the largest manufacturers of locomotires
in this country, requesting from them to know what in their opinion wat
the practical disadvantages of the 4 feet 8% inches guage as affecting tbe
manufacturer.

The opinions of both these parties in my view are peculiarly valuable, for
they were not only amongst the earliest locomotive manufacturers, but bar
also had much more experience as to the working of their engines on railwan
than any other manufacturers I know ; and without this latter kind of es-
perience, manufacturers are, 10 a certain extent, only theorists, as to th
question in hand.

Their answers are below.

“ Liverpool, Sept. 20th, 188

“ Dear Sir,—In reply to your letter of the 27tk inst. referring to the question ofthe
right guage, which at this tme is so much agitated, .

“ 1 beg to state that though we do not labour absolutely nndﬂdgl‘tdiﬁmlmh

uence of tho waot of breadth, yet there is no doubt en addition to the presmt
width (4 feet 8}in ) of a few inches would enable us to make a more perfect agine.

‘The addition of 6 inches wonld be ample, and I consider any thing beyond that wou
tend to increase the difficulties beyond thstwenowexpeﬁe;:e,n&he]nhmm

“ Yours truly,
(Signed) “ Enywm Bor
™ John Hawkshaw, Esq.”
“ London, Oct. 1,188
“ Mr, John Hawkshaw.,

“ Sir,—The extent of inconvenience we experience in the construction of locomotire
engines of moderate power (say 14 inch cylinders) for a gauge of 4 feet 8 fuchmi
very small indeed. f,:onrwyenginesm additional th of 8 or 4 inches wouli
have facilitated the arrang t of the working gesr and eccentrics; but this e
since been simplified, and our latest arrangement of those parts leaves scarcely this

increase of width to be wished for. .

“ The coustruction of engines for Russia for s six feet gauge, leads ns to beliew
that a conslderable increase of expense is attendant upon i d width; wor
especially if the power of the sugine is considered to bear any relation to the widik
the gauge. Iftr:powor or dimensions of the engine be kept the same, the additiosl
expense consequent upon an increass of gauge will not be very considersble.

“ We are, Sir, &c., .
(Signed) “ Ropert StEPRENION & Co.

With respect to Mr. Bury, it may be observed, that if any manufactoser it
England has felt inconvenience from the 4 ft. 84 iu. guage, he must havedost
s0 ; for, from the peculiar construction of his engines, itisa principle with
bim to use inside bearings only, which necessarily leave less room for ¢
working gear than when outside bearings are used.

BRIDGE AT MAIDENHEAD.

I have carefully inspected this bridge, and find that at the crown of tie
eastern arch, and for 12 or 14 feet on each side of it, there is & 2
between the 1st, 2nd, and 3rd rings of whole bricks, counting from the wohit
of the arch; these separations generally are about half an inch wide; ad
extend three or four yards each way from the crown of the arch; the dik>
cation appears to be less towards the interfor, for on makiog a hole quit
through the brickwork in the centre of the arch, it was found that there wasd
separation only between the 2nd and 3rd ring of whole bricks, but this
parativn was about an inch in width. )

There is nothing anywhere that 1 could perceive like crushing of the brick,
or dislocation in direction of the thrust.

I think it probable, therefore, that if a few iron bolts were put thiough
arch, so as to prevent any further separation, and the crown of the lldlw
with additional weight, that the bridge might stand, and perhaps be gs*
strong enough for anything that ever may be required of it. Butl s
say that I should advise such an experimentto be made on such & sructer:
especially as putting its stability beyond ali question will not bea very s

.matter.

I should recommend, therefore, that from 25 to 30 feet of the crown of fit
eastern arch be taken out, (the precise quantity will be seen as the ﬂd‘;
opened), and replaced with stone, the facing of the elevation may still bt
brick, so &s not to destroy the appearance of the bridge. The stone will l'";
greater weight to the crown of thearch, which I think is wanted ; and 1ebe
also recommend an additional weight to be placed on the crown of the wesit™
arch; a coaple of courses of 8 or 9 inch landings would do; for | il
difficulty in accounting for the appearances presented, otherwise than o8 il
supposition that the haunches of the arches have had more than ihelr.
share of load; and at all events, I am of opinion that some additioes
on the crown of both arches will be of service, and wili add to the gooss
stability of the structure. .

PERMANENT WAY. .

The mode adopted in laying the rails, is, T think, attempting to do thatia 8
difficult and expensive manner, which may be done at least as well 0}
simpler and more economical manner.

LOCOMOTIVE POWER. .

Beyond what may have been said on thigubject generally in the precedisf
parts of this report, the length to which it has already extended forbids &
saying much more. Generally, I should say, that the power of yous
should be proportioned to your Joads. )

Employing engines capable of drawiL,g 200 tonsto drag loads averagiss
tons, will be very much like fastening horees t0 8 post-chaise
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The great weight of locomotives is 8 positive evil. It is so, because they
have to be carried about for nothing. It is s0, because they do more harm to
the road than anything else, and a railway is to be made stronger and more
coetly on account of them. But, to & certain extent, it is a nccessary evil;
butooly to & certaln extent. And if the weight be increased beyond this
limit, it will be so much thrown away.

The weight of the engine should be determined by the average load be taken,
and the nature of the gradients.

Moceover, the enginee will work economically, or otherwise, in proportion
s their power approximates to their loads.

Theaverage of your passenger trains cannot be expected to be greater or
beavier than on the Grand Junction Railway. Supposingthem to be the
same, as to weight ; from yopr flatter gralients, engines of little more than
two-thirds the power of those on the Grand Junction, and therefore of con-
siderably less wcight, would be sufficient for you to travel at equal velocities.
If you wish to travel at double the veloeity, of course you must have more
powerful engines; but it should not be forgotien, that you canonly travel at
doubte the velocity, by pretty nearly duubling the cost.

Finally, 1should say of your line, that the country is favourable, and the
gradients good ; naturally 8o, or in so far as they are dependent on the un-
dulations of the country.

Further, with such a traffic as you may expect, and such a country, your
line holds out great inducements for the investment of capital.

But the advantages of country will be lost sight of and nullified, if for the
mkeof a system, the cost of the road be greatly increased; and even the
good gradients will be rendered of non-effect as to economy, if the speed be
greatly increased ; for greater speed will entail greater cost and will be tanta-
moant to steep gradients,

And though the same results may perhaps be obtained on railways of better
grudients, with more dead weight than on railways of bad gradients, yet this
seems to be merely bringing down the good line to the standard of the bad.

I am, Gentlemen, your very obedient servant,
JOHN HAWKSHAW,

(Bigned)
Manchester, 4th October, 1838,

REPORT OF L K. BRUNEL, Esa.

YO THE DIRECTORS OF THE GREAT WESTERN RAILWAY COMPANY,

Geatlemen,—In compliance with your request, I be%to submit to you the
following observations upon the only repart which you have laid before me;
that from Mr. g’icholu Wood not having yet arrived.

Knowing that I should be called upon to cxpress an opirion upon the sub-
ject of these two reports, and that the time sllowed me would necessarily be
very short, 1 bad proposed to class, as far as gouaiblo, their contents under two
hoads,—viz., first, facts, including under this head the statement of actual
results ascertained upon the Great Western or other lines, and general pria-
ciples, or rules, laid down and assumed as axioms, whether of mechanics, ma-
thematies, or of the practical working or economy of railways; and, secondly,
of the arguments founded upon these facts or axioms, including the inferences
dra®n from therm and the opinions expressed.

I proposed, in the next place, to consider how far the former were appli-
esble to the case, and, what is of great importance, how far they constituted all
the facts that it was necessary to state for the purpose of arriving at a fair
conchusion. I intended then to have discussed the correctness of the latter,
wnd thus¢o have rrrived, by a clear and satisfactory process, at the object I
bad in vicw, which was, to give my opinions and my views on the same subject
u that of the rts; to compare them with those of the writers; to show
wherein | with them and where I differed, togcther with the reasons
and for {e differences between us.

would, I think, have laid before you a business-like view of the case,
wd soch as | srould have wisbed to have submitted to you. [ regret that
tbe peculiar nature of the only report yet recsived puts it out of my power to
parua this course ; for baving carcfally read it, I found, that by confining myself
to the division or classification which I bad proposed, I sbould have
over in silence a very great portion of its contents, unless I formed a third
division, including neither such facts or arguments as 1 bave described, bit
cowsisting of ral remarks and hypothetical cases, and even the opinions of
: otbnfondeﬁe:on hypothetical cases. It is true, there ave many remarks
and comparisons made which are not applied directly to the Great Western
nilwey, nor are they in terms stated to be strictly relevant ; neither are the
cus icelly put afterwards ed to bave any practical existence,
or made to throw ligbt upon any af the existing circumstances of the railway;
bot being interwoven with & specislly made, upon the Great Western
railway, they are calculated, however inadvertently, to mislead, unless their
irvelevancy 1s pointed out.

Lregret muoh the necessity of considering these portions of the report,
11 it involves Ze tedious process of referring almost to each page, and of fre-

tly entering into long explanatious to remove a misapprehension, q_l::;

perhaps, cnly by a single word ; but no alternative is left to me.

wtmest extent to which 1 can venture to depart from the line pursued by the

report which 1 have before me, will be to consider the subject, in the first

place, in what appears 10 me the engineering and business-like view, and then,

wmbseqruently a.ndl&»:nuly.zoconndcr the particular manner in which the
weitar bas treated the question.

- The report, after a fow preliminary remarks, is divided under the the fol-

lowing hends, and they sre comsidered in thmdudsodf—nmdy.thm

- mhpaemined ia the chsstroction of s Tailway, or what are very properly called,

“the conditions of the question ;” the comparative advantages of good -
dients; the width of gauge; Mlidenheadpl::i.dge; then:‘.osnutmation of gtrh‘e
ermancnt way; and the locomotive power. I shall now consider the subjects
n the same order, and, for the sake of prrfect accuracy, refer to the pages an
paragraphs of the printed copy before me. As the opinions expressed,
the conclusion arrived at, in this report, are generally, if not wholly, diame-
trically opposed to those which I am known to entertaia, and which { am now
uite prepared to support, it is but just to state, at the outset, that 1 differ
altogether from the general principles laid down, which appear to me to be
unsound, and, indeed, to be iucorrectly and insufficiently expressed; and I
must ray, that I consider the rcasoning fallacious and defective, and that many
of the calculations are incorrect or ervoneous from the omission of quantitics
or conditions which must affect the results.

In the report (p. 48), the conditions of the question are stated to be, that,
ssthere is to be the fullcst regard to the wants and conveniences of the public,
but also a constant regard to the prospects and expectationt ofwtho share-
holders,” in which I concur, But the obaervations which fo!low I entirely
dissent from, for which 1 will shortly state my reasons. It is said that the
« profits of a railway are determined by tho ratio of the proceeds 1o the cost;
if the latter be greatly increased, it becomes almost imperative on the pro-
pietary to increase the former, either by curtailing the accommodation or by
iincreasing the charge to the publie.”

1n noticing this paragraph, [ wish to premise that I deprecate, as much as
any ono, all uscless expenditure, every increase of the capitsl of any company
not justified by a fair probability of return, either by economy in the manage-
ment or in the maintenance of the work, or by increase in the income to be
derived from traffie :—and | must distinctly say, that nod re from & sound
and wise economy would cver receive my sanction. Having said this, | now,
in ansser to the observation | have quoted, would beg to remark, thatat what.
over cost a 1ailway may have been constructed, the only w‘:{ to increase its
procecds s the same in all cases : you can only induce the ll:m ic to travil Tﬂ
a railway, by holding out better accommodation or lower charges, or both, than
they can fnd elsewhere,~by, in fact, reversing the means recommended—by
increasing the accommodation or curtailing tho charges. Expedition, com.
fort, and cheapuess, are the temptations to railroad travelling, and, sccording
to the degree in which they exist are made manifest, will the public use ths
railway. The object is, to get the largest income by these moans,—the in-
come must depend upon the facilities afforded. Let the railroad cost what it
may, it is by no such process as that recommonded that * proceeds ™ can be
increased, but by one just the reverse, which is and must be the common
object of all companies,—viz., to obtain the mazimum ef traffic and income:
and no curtailing of the accommodation, no increase of charge to the puhlic,
can do this. |

It is stated in the succecding paragraph (p. 48), that * tbe cost at which &
party can be conveyed will be np.zhe interest on the capital expended, added
to the cost of working the road ;" and inversely, as the number carried, should
have been added. But thiz important ccndition, which totally alters tbe
arithmetical result of the cost of transport, is attogether omitted. Agaiu, in
what immediately follows it is said, that if “ capital be increased witbout
effecting any material reduction in the cost of working, the consequence will
be, that to increase proceeds the rates must be raised. May not the number of
passengers and tbe traffic be increased by such additional outlay, and thereby
the proceeds also ?

Such are the principles ef railway economy which are laid down. I might
perhaps avoid the necessity of furtber discusing them, by dropping them as
suddenly and as completely as they are dropped after this last-quoted !
in the , but as an impression is produced (although no direct inference is
dnwn)ng; their assertion, | will examine what I conceive to be the views of
the writer on their intrinsic merits.

The theory of trade advanced in this part of the report may be stated thus;
{hat the only mode of increasing the gross profits is to increase the profit upon
each article by raising the price or by reducing the origiml oatlay. = Ne doubt
this is one method, if it can be effected ; but I believe it would be difficult %o
point out any ono great branch of trade which has thriven in this country
such a course. Bat, on tho contrary, in every branch of manufactare, e
year the necessary machinery and plant become more costly, the price of t:he
articles manufactured is reduced, and the profits upon any given quantity
diminished ; bat the gross profits are at the same time maintained and increased
by the m::h increase of consumption consequent mpon diminished prices or
improved ity. . .

u nilvcvlays, ytbe tame principle applics, and, if possible, in a still greater
degree ; yet in the report it is assumed throughout that the consumption, or,
in the case of railways, the number of passengers and the traffic, is a constant
quantity which, on the one band, is secured to the railway whatever may be its

tive inconveniences or defects, and, on the other band, cammot be
incressed by any additional accommodation, or by any other inducement held
ut to the public. .
° Itis up:n these views that all the arguments adduced in favour of reducfion
of first cost are founded in this report; in no single instance is any allosion
made to the fpasil:'ility of increasing the number of passengers by improvip,
the means of conveyance. The great argument of all the promoters of rail-

ways, the striking results of éxperf:nee inevery nilwlly—nunel , the increased

pumber of trav o;ueonnquentupoathe increased facilities of conveyance, is
totally lost sight of. .
hluun;gewy to dwell any longer on this point, more particelarly ws 1

shall have occasion to refer to it beseafter ; but it appears to me cloar that no
conclusipn founded upon this roasoming can be safely relied opon.
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The next question—namely, the effect or value of gradients, is ome so
susceptible of calculation, that it might be supposed to be & point upon which
no great difference of opinion could exist; and when the calculations are
exactly made, and the simple results clearly stated, no difference will be found
to exist.

In the comparison between gradients of 10 fcet per mile and 4 feet per mile
(p. 49), in which a diminution of resistance when ascending the latter, as
compared with the former, of 17 per cent. is admitted, data are assumed
different from those generally given by the best authoritics on the subject, and
conditions most essential to au accuratc comparison are omitted. Ten lbs.
per ton are assumed as the resistance on a level; cight lbs. have gencrall
been taken as nearver the truth, and, upon a railway in good order, wi
carriages also in good order, may safely be taken as the total resistance of a

rtrain.  Tho cffect of gravity in inclinations of 4 feet and 10 feet will be 1.71bs.,
and 4.251bs,, which, with tho constant of 8ibs., makes 9.71bs., and 12.25bs.
per ton; ﬁs, or 100 to 120, gives the ratio of the resistance on the two
adients, being already 26 per cent., instead of 17. But if the maximom
Forad that an engine can draw (of course at the regular speed of the trains) np
the incline Lo taken, tbe weight of the engine and tender must be deducted, in
either case, to obtain the effective load. In fast trains, such as those runaing
on the Liverpool and Manchester line, the engine and tender wiil be about 30
per cent. of the gross weight, in the three cases cited by the writer at p. 8 and
9, the proportion is even yreater, being two-fifths, or 40 per cent. ; but I will
admit cven one-fourth to be the proportion, which would be aliowing a fast
passenger-train to weigh nett 60 tons, with an engine and tender, such as
those of the Grand Junction, weighing 20 tons.  From 100 and 126 is therefore
10 be dedncted one quarter of 100, or 25, leaving 75 and lol, which are as
100 to 134, being an excess of 34 per cent. instead of 17 in the nett load
which the samo engine will be capable of drawing at the same velocity up the
incline of 4 feet over that which it would draw on an incline of 10 feet; but
the writer, after making the calculation, procecds to sink ail comparison by the
simple asscrtion, that * on an inclined planc” of 1 in 528 (10 feet per mile)
all average loads * could be taken.” Undoubtedly they can, but at a propor-
tionate sacrifice of power or speed, which ought to have been added ; without
it the statement is incorrect, and with it I do not understand the object of the
observation. The naked result of the above calculation is not altered by the
omission, although certainly it may in consequence escapo the recolleetion of
the reader. L. . .

In the next paragraph the samc thing is asserted in a different shape. Tt
would have been desirable to bave bad explained what was meant by a * full
average load.” It apsem to be assumed as a fixed or constant quantity for all
railways, and quite independently of the gradients, or cven of tbe power of the
engines. [ do not understand how any such fixed quantity can exist.  Scveral

of the present trains on the Grand Junction railway require two cngines;

should they increase so as to require three, it will probably be necessary to
divide them ; the capabilities of the line, or of the enginee, will then kave
influenced the load. In the cases of the three different raiiways before referrcd
to as quoted in the report, the average nett loads of the trains referred to are,
24 tons, 32 tons, and 40 tons respectively ; and the average load in one case
is therefore nearly doublo that in another.

Whatever may be tho results on other railways, we know from oxperience
on tho Great {Vealern, that our best engines, which are cousidered so
unnecessarily powerful, have been barely sufficient to take the loads which,
under certain arrangements of trains, we werc obliged to carry, and that inter-
wmediate or half-hour trains became neccssary. That many such inconvenient
arrangements would have been required if the loadg bad practically been
increased 34 per cent., with gradients of 10 feot per mile, I nced not tell you
who are familiar with the details of our traffic. I regret the necessity of
deveting 50 much epace toan attempt to render more clear that which appears
1o me to be self-evident,—namely, that a load of 134 tons cannst be carried at
the same speed and with the samo power as onc of 100 tons, or, in other
words, that the addition of a useless load of 10 or 1.3 tons to one of our ordinary
trains would not be unimportant ; but the paragraph I bave referred to implics
this, and there being no argument advanced in support of it which could be
cxamined, it becomes the more necessary to take notice of it,

The particular arrangement of the gradients on the Great Western railway
and their effect upon the traffic arc then gono into, and at the end of the para-
graph, page 49, the advantage of 17 per cent., before alluded to, is reduced one
b;ﬁ: or 8} per cent. How this is done I have not becn able to perceive, as |
find neither argument nor calculation to justify it. 1t is true it is very fairly
given as an opinion ; but, as there arc many lt‘ifurcs and quantities given in the
courso of the preceding pu:]grnphs, tho word * therefore,” at the conclusion
of the paragraph, would lead a cursory reader to suppose it was proved by
some preceding calculation or reasoming. As some allusion is made to a
supposed saving of the power in one d;r_cctxon \V]!IC}I is expended in the other,
and as 84 is half of 17, it is b"di possible that it is arrived at by a system of
averaging the power required in the two directions; but, in the first place, no
sfch average can be taken, the maximum g:wcr that is required in any ono
part of the line must be provided, and must be carricd at all times, even if no
power at all be required on other parts of the line; nd, sccondly, if the
expenditure of power is to be averaged, then tho increa: ¢ of gradients makes
1o difference jn the average power, as the decrease of p wer in descending is
said to be equal to the increase in ascending, and thercture balances it. The
fact is, that there is no ground whatcver for halving the 17 per cent, {which I
Lave shown to be 34 per cent.) as a memaure of the effective power of the same
engines under the lwo circumstunces, and conscquently none whatever for fixing
it at 8} per cont. .

After this, the &) per cont. is reduced 1o 2,8 per cont., in 50 Sur o5 relates

’

to the value, in money, of such reduction in locomotive power; and the amer-
tion is made, preceded again by the word * thercfore,” that a company would
do wrong to increase the original capital more than 2.8 cent., to effect a
saving of 28 per cent. in the annual expenditure. Can it possibly bo megnt
that if the capital be a certain sum, say 1000/, and the annual expeuditare
1501, lcaving 1504 of nett profit, thatn company would do wrong to add 2}
per cent., or 25/, to their original outlay, unless this secures 2; per ceul
saving, or 3l. 13s. on the annual expenditure, or 15 per cent. for the woaey ?
This is evidently a great mistake, arising from the total confusion of the capital
with the annual expenses, as if they were the same sum, and the apparesit
accuracy and proof arc produccd only by the repetition of the same fi Ja
the two cases, although, in fact, there is no such idontity. The way ia which
a man of business thould proceed, would be to cqpitalize the annual sum likel
to be saved at some given rate of interest, which in his opinion would cover
risk, and leave a profit, perhaps of 6, 8, or 10 per ccut., accordiug to chcum.
stances, but having no reference to the particuler per centage which 1he
annual expenditure might bear to the capital; and tﬁis amount 8 wise mag
would expend, not only to increase his future profits, but also to secure perma-
nent advantages to the concern.

The calculations, erroneous as I think 1 have shown them to be, do nevertbes
lcss, yake out a case in favour of good gradients. But upon turniag toa
statement given of actual results upon threo railways, theso very atiops
arc annibilated. These experiments, if they prove any thing, prove am actea
edvautage in favour «f gradients, not of 4 fecet per mile, nor of 10 fcet, but of
very stecp gradicnts of 30 fect per mile. The naked rosult gives a les
expense of power on two lines, on one of which half tho length cousist of
gradients above 26 fcet per mile, and on the other, 8 miles out of 20 consst of
gradients upwards of 34 feet per uile, over a line the maximum iont of
which is 4 feet per mile. No explanation is given. The question is Dot
ono of the comparative perfection of the lines, in other respects, or of the
carriages, or of the probable effects of circumstances not meationed; it s
adduced cxpressly as a practical measure of the value of gradicats, and islcht
without comument or explanation, to produce its cffect on the wind of the
rcader.  As such it does appear to me, and I think must to any impartial was,
that the proof is overmuch, and becomes valueless; that the results cansot be
correct,and that there evidently must either be an error in the data, or there must
be circumstances quite independent of the gradients which require separgtion ;
otherwise we are Srivcu to the eonclusion that stcep gradients are best.

I have nothing before me but the results, and thercfore I cannot pretend to
discover all the sources of error ; but I knotw that some of the data are such as
must introduce error ; for instance, the conlnmEtion of coke given as that of
the Great Western railway, includes all that had becn used in raising and
kecping up the steam in the engines, which, in tbe first working of a portion of
a line, and while the arrangements are not matured, is necessarily grest; it
includes also the coke expended in ballasting trains and experimental trips.

I fact, during the four weeks cnding Septembor 13th, which are referred (o
by the writer, 1 find that there were gonerally seven engines in use, and of
these, two were croployed upon the line, (not on the ﬁnsenger trafic,) and
one was kept with tho stcam up, as a sparo engine. How can the results of
consurmaption per ton per mile be correct with such sources of error ¥

I must beg, however, to keep your attention to the 34 per cent. at wfich 1
bave arrived, as the advaxtage, in actual cflective power, of a gradient of 4 feet
over one of 10 feet.

The gradients must ultimately govern the power of your engines, their
speed, (at a!l events in ene direction,) the size of each of your trains, aud coun-
sequently their number; and it must alwsys be remembered, that their opera-
tion is a permanent one, which nothing can removo or cven alter, and the effect
of which nothing can diminish. On the contrary, [ am prepared to show,
that the value of low gradients will, in all probability, be much iocreased.

1 have assumed & 1bs. per ton as tho resistance of a train ; but as the greatest
part of this resistance depends upon the workmanship, the form, and ibe
mechanical construction of the carriages, and other causes, and may be reduced
by various contrivances already known, it would be contrary to all expericnce
to suppose that it will not be materially reduced when therc is an object to b
gained by its rednetion.

In many experiments, with all the circumstances favourable, the resistance
has been as low a3 6 lbs.

In some made by Mr. Hawkshaw, on tho Great Western Railway, the re-
sistance of a train, consisting partly of trucks and partly of carviages, oaly
gives 6.22 1bs.

It may therefore be assumed, that we have now within our reach improve-
ments by which the resistance may be d to 6 lbs,

With this datum, and making the samé®Rlculutions as before, we obtain 100
and 144 as the comparative loads which the same engine would take at the
samo speed up the two gradicnts of 4 feet and 10 feet per mile.

Such an increase in tho capabilities of engines must bo of immense impor-
tance in passenger traffic. But how undeniably important it must be, cven
according to the principle laid down in tho roport, in the conveyance of goods ;
in this service the maximum power of the cngine is brought into vperation,
and does coustituto the limit; and if the engine, in such case, only forms one-
eighth of the gross load, the proportion will still be as 100 to 185.5.

This advantage, large as it is, is a highily probable one, acd I venture to
predict it as a certain one; but, contining owselves to the results which nny
be obtained with the existing rails and carriages, ! will consider what is the
practical working of an incressed uscful effect of 34 per cent. by the same
engine, or an increased resistance of 26 per cent. with the same load.  Ac.
cording to tho view of the writer, in page 5, of there being & fixed standard of
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avenn wer of engine which will be the same in either case, the former,—
nmelly.; l; per cent. of increased effect——would be the correct mode of consi-
dering the comparison. [ will assume, however, the latter, as being least
advan , and I will su the eugines, although differcat in power, to
be of same welght. ow, the resistance in ascending and descending a

of 4 feet mile will be 100 and 66; with the 10 feet per mile, it will
Kg 126 in ascending, and actually only 39 in descending.

Ta the case of the Great Western Iivu.ilmy. from London to Slougb, Maiden-
bead, Resding, and to the point of departure to Oxford, the maximum rise is
4 feet. Had it been 10 feet, as I must infer would have been the rccom-
mendution of Mr. Hawkshaw, the resistance going and coming would have
been 126 and 39. Now, of what avail would it have becn, that in returning to
town the resistance was small? No moro passengers or carriages could be

bt one way than must be conveyed the other, or, to apply one of Mr.
mﬁ own similes, the cight horses required to take the post-chaize out
must return with it, though two might be enough. T quite agree with the
opinion very strongly expressed in another part of the report, that for the
economical working of locomotive engines, their power should be 1well propor-
tioned to the load they have to draw. 1t is remarked, apparently iu allusion
to one which we consider tho best engine din oulr e;:nblizhment, that to ut:l an
engine capable of drawing 200 tons, to oads av ing 50 tons, will be
very like guning eightnbgones to & post c;.a‘;se. Althom the remark savours
of ridicule, I quitc concur in it. It is a forcible description of tho practical
working of a line with gradients of 10 feet per mile, such a line as the ima-
ginary one (A B) described in p. 49 of the ]

Now, or this line (A B), the enzjnes going in one direction would have to
excrt a power of 126, and this at full speed, and in the othor of 39, or as 200
to 62—a proportion not very different from the 200 to 50, which is mentioned
only as something that would be very absurd.

Aguin, at mo&ef part of the report (p. 53), it is stated, that engines of little
more than two-thirds tho power of those on the Grand Junction ilway, and
therefore of considerably less weight, would be sufficient on our line from our
flatler gradients. Sach an admitted reduction of 25 per cent. in locomotive
‘power seems to e no mean economy te be obtained by these gradients, the
effects of which are treated so lightly at other times; bhut these contradictory
results sre the consequences of an attempt to argue against the
simple facts, that the inclination of the line increases the resistance, and that if
a regular speed is to be maintained, you must have power in proportion to that
Tegistance.

Al the foregoing eslculations upon E:dienu havo been limited to the two
cases of 10 feet 4 feet mile. Tbese are both unusually favourable, and
their comperison therefore is not calculated to render the advantages sostriking ;
but bad the gradient of4feet per mile been compared withthe more ordinary ones
of 16 foet and 20 feet, the superierity would have told much more in the dis-

3om of the general question of the value of good gradients. To supply this
deficiency, | subjoin a table of the comparative effects of the same engine, with
the same consumption of fuel, and travelling at the same speed on the leve),
and on the four gradients of 4, 10, 16, and 20 feet per mile, with a resistance
of Sibs. for friction, &c.; and for the sake of uniformity with the previous
calenlations, I take the same standard of 100 as the useful effect, or nett load,
ap the plane of ten feet ;e

Comparative Effective Power.
Ascending. cending.
Level - . 170 170
4 feet per mile 14 220
10 feet per mile 100 400
10 foot per mile . . . 77 . 1305
20 fect permile . . . 60; the Joad once in
motion waould
run of itself,
The dis ncy between thesc results and those given in the report does not

arise rerely from different data bring assumed, and wpon which there might be
a difference of opinion ; but from errors in the treatment of tho calculation of
the latter. I cubjoin a similar table, calculated upon the basis of 101b. per ton,
being the total resistance on a level : —

Comparative Effective Power.

Gralients. Ascending, Descending.
Level . . 156 . 150
4 feet per mile . . . 129 105
10 foet per wile . . 100 207
16 feet per mile . . . 80 650
20 foet per mile . . . 69 . 726
By these tables the great superiority of & line approaching to tho level is

a t, not only is the effective power of the engine in that dircction
of the Hne which limits the load much , but the average work of the
engine is performed more economically by the greater regularity of the
resistance.  On an inclination of ten feet per mile, as I have before shown, the
engine, during half the time, is berely performing & quarter of tho work of
which it is capable. On gradients of 16 fect per mile, the engine during balf
the time is barely doing more than driving itself.

These are incontrovertible facts ; whether the total resistance arises from
friction, from the resistance of the atmosphere, or from whatever cause, the
amount is about as stated, and thc increase caused by the-gradients i in tho
ratio stated in the abovo table.

It appears to me almost to weaken the strength and obscuro the clearness of
a demonstration which is mathematical in its correcluess and certainty, to
attempt to support it by reference to certain experiments in wbich other causes
might bavo opcrated ; but on the Great Western Railway we have every day,
u:ﬁ with eyery rain, such ¢vident and striking proofs of the effect of xm{lew,

that I should bave thought it must be conclusive to any one who has had an
opportunity of witnessing them:

Vith powerful engines and light trains, running at a good speed of 30 to
35 miles per bour, tho changes of gradients, (which only vary from a level to
2 feot per mile, and to 4 feet per mile,) are perfectly perceptible in the in-
¢ or diminished speed, even without the assistance of a watch, and have
been frequently detected by persons previously unacquainted with the levels.

It must always be borne in mind tbat the resistance arising from the gra-
dients is a permanent cvil which, once established by the completion of the
works, cannot be remedicd, and the probable future effects of (his must there-
fore be seriously considered. In the course of a few years, as railway travel.
ling becomes general throughout the country, and there are opportunities of
reaching different ofam of England by differeut roads, the usual results of
compctition will follow ; priccs will gradually be lowered ; the number of tra-
vellers will become immensely increased ; and the groes profits and expenditute
become proportionably large; bearing then, particularly the latter, a much

veater ratio to the original outlay than at present. e profits will then
epend mainly upon the economy of mnsj)ort, and then any saving in the
current cxpens. s will be felt in a far greater degree.

I shall now consider tho subject of the width of gauge. The question of tho
disadvantage of differing in point of gauge from other railways, and the con-
sequent exclusion from commnuication with them, is the first. This is un-
doubtedly an incouvenience ; it amounts to & prohibition te almost any rail-
way running northwards from London, as they must all more or less dyepend
for their supply upon other lines or districts where railways already exist, and
with which they must hope to he connccted. In such cases there is no
alternative.

The Great Western Railway, however, hroke ground in an entirely new dis-
trict, in which railways were unknown. At present it coramands this district,
and has alrcady sont forth branches which emb neatly all that cau belong
toit; and it will be the fault of the company if it does not effectually and
permanently secure to itsclf the wholo trade of this portion of England with
that of South Wales and the south of Ireland; not hy a forced monopoly,
which could never long resist the wants of the public, but by such attention to
these wants as shall render any competition unneccessary and hopeless.  Such is
the position of the Great Western Railway. It could have no connczion with
any other of the main lines, and the principal branches likely to be made were
well considered, and almost formed part of the original ; nor can these
be dependent upon any other existing lines for the In&c which they will
bring to the main trunk,

At the London extremity, from the moment the junction, as originally pro-
posed, with the London aud Birmingham Railway was obliged to be given up,
there existed no possibility of a connexion with any other line. London will
always be the terminus of those main lines now cstablished, and which ap-
proach it from distinct quarters, and the traffic of each will cease at this
point ; and, unless when two such Jines unite to form a common entrance into
the town, they will have no connexion with each other at this extremity.

The Great Western was therefore free to adopt its own dimensions ; and nono
of the difficulties which would entirely prevent such a course in the north of
England had any existence in the west; and conse uently, all the general
arguments advanced, and the comparisons made, on the supposition of such
difficaltios occurring—all excellent in case they did—are totally inspplicable
to the particular case of the Great Western Railway, to which they have so
reference whnte;er.d

The reasons for adopting any increased width'of gauge, aud the particular
dimension of 7 feet, have Eeen’so frequently before you, that it is unnecessar
for me now to repeat them. The principu{ positive objection against it
in the Report is the incroased cost, while the mechanical advantages are
doubted, but not disproved.

As regards the cost, I have repeatedly shown that this amounts at the
utmost toa slight increase in the quantity of earthwork, and that the bridges,
tunnels, &c., aro not necessarily aﬂ'ecteJ' Mr. Hawkshaw scems to be of the
samo opinion, as at p. 50 he classes the * tunnels of 30 feet diameter” among
* the non-essentials,” »s *“ not absolutely consequent on the increase of gauge ;™
and at p. 50 be clearly limits the increased expense of construction to the
carthwork, land, and permanent way. There is some inconsistency in these
remarks, when compared with the estimato in page 52, where the width of
tunnels is considercd a consequence of the wi:o uge, and a saving of
estimated of 20 per cent. “ in the tunnelling yet to ﬂ
gauge requiring 4 feet less width,”

ﬁmve only here to t, what is really capable of the clearest proof—vir.,
that tbe greatcr width of tunnels, proposed by me for special reasons, which 1
bave explained on more than one oecasion, has nothing whatever to do with the
wide gauge, inasmuch as tunnecls of the ordinary width could be adopted, and
the saving pointcd out would not, therefore, be necessarily the result of the
return to o narrower gauge, But tho arguwents advanced at p. 50 in the
Report, to show the ity of increasing the earthwork by 4 feet, are
mlmmtly, withont observation, applicd to the tunncls. This error is occa.
sioned by neglecting to give preciso dimcnsions to quantities quite capable

donc, by the narrower

of it.

Arguments are founded upon the assumption thata certain width is necessary
between the centre rails, for repairs.  This is true; but the widih should be
stated in feet audinches. On the Liverpool and Maachester, this space is
4 fcet 8 inches; and even with stone blocks, this is found ample for all tho
purposcs of repair ; indeed, it is the width which is so perfect in Mr. Hawk-
shaw’s cstimation.  Four feet 8 inches, with stono blocks (which does not leava
more than 2 feet 8 iuches between the blocks,) are not equal to 4 feet with
lopgitudinal wopden slsepers, which would Jeave from 2 foet @ inches to 3 feet
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betwosn them. Sup&:w 4 feet, however, to be necessary ; then, with a 7 feet
auge, the distance from centre to ccntre of the two lines is 11 feet, which is
o same as on the London and Birmingham, Grand Junction, and other lines,
and which bas been adopted togive a general increase of space. The width of
tunnels, viaducts, &c., are therefore nof necessarily affected by the 7-feet gauge.
Noitber do [ understand how the cost of ths permanent way can be sensibly
increased. The weight of rail would be the same. The engines, in other
ts similar, would be, at the utmost, only a few hundred weight heavier,
consequent upon the incroased length of axles and breadth of frames—the
boilers, fire-box, wheels, cylinders, and working gear (about nine-tenths of the
whale) remaining cxactly the same ; and even with our present heavy engines,
the greatest weight upon one pair of wheels is not greater than upon the
driving wheels of Mr. Bury's engines on the London and Birmingham

railway.

If L{xe strength of the rails be not increased, the mere distance between them

cannot affect the expense of construction beyond the cost of a few cube feet of
ballast per yard forward, and about eight loads of timber to the mile in transoms.
If 1502e per mile is allowed for these sources of expense, it is far more than
enougb,  This, with the 200, assumed by Mr. Hawkshaw for the earthwork,
and 501 for one quarter of anacre of land, whichhe has not aliowed for, makes
400!. per mile as the outside of tho additional cost incurred in the first con-
atruction of the road on the 7 feet gaugo. As to the consequent increased cost
in the engines and increased expenso of repairs, they are treated in so general
a way that it is dificult, if not impossible, to meet what is said; but certainly
actunal experience satisfics me that eventuallythere will be no material difference
in the first cost. The opinion of Messrs. Robt. Stophenson and Company, as
quoted page 52, is, that it « will not be very considerable.” The wear and
tear, {am equally satisfied, will be diminished.
.. The whole subject of the diminished resistauce arising from the increased
diameter of wheels, and tho opinion of the Irish commissioners in favour of it,
is then disposed of in a summary macner. It is assumed that the heari of
tho axles must be increased in the same ratio as tho diameter of the wheels,
and that hence no advantage would be gained, in 50 far as the friction was
concerned ; but such is uot intended to be the case,

It is asserted that the grinding of the flanges against the rails must be more
felt with a large wheel than a small one. No reason is given for expecting such
a result, nor why this resistance should not be, as one might naturaily ex&ect,
inversely as the square root of the diameter, and therefore diminishing with an
increased diameter. As in the case of the gradients, however, the whole is
sct aside by ome experimcut; this experiment (pages 50 and 5]) gives
nearly the same result for wheels of 3 and 4 feet diameter. ‘This is not sur-
prising, a¢ the difference in diameter was too small to be clearly detected by
the very uncertain and unsatisfactory mode hitherto adopted for ascertaining
the resistance. It appears to me also that they were not made under similar
.circumstances, or even on the same road, and the ratio of the bearings to the
‘wheels seemed to be rather in favour of the small wheels. The experiment,
therefore, appears to be perfectly useless and unavailable, and the writer says
that he does not think it conclusive. Nevertheless, these are the only expe-
riments adduced, whilat the po'mt is assumed to be proved.

The next inquiry made is on the question of safety.

I certainly never
tho

ht of the danger of upsetting from the narrowness of base, as a e-
occasionally does; and therefore I need mot occupy your time in dis-
cussing the manner in which this imaginary argument has been advanced and
then demolished. But I'must call your attention to the extraordinary and
.contradictory general assertions (p. 51) that * if A be safe, there cannot be
the smallest advantage in making B safer.” This is a confusion of words.
If safety, commonly speaking, meant a total absence of posibility of danger,
then the statement is coutradictory, and is not even sense; for if B is made
safer than A, A cannot be perfectly safe. But safety is a term, after, all only
.used comparatively, and then the statement assumes this extraordinary ahape—
that if A be tolerably good, it is useless to seck anything better. Eow,
altbough no maa, I believe, ever supposed that ordinary railway carriages were
much exposcd to the danger of being upset, yet no man could witness, as I
bave had the opportanity of doing, numerous accidents on railways of both
dimensions, without being atruck with the great difference in the susceptibilit

of the engines and carriages to being thrown off the rails on the 4 feet 8 inc

gauge and on the 7 feet gauge. The reason is obvioua enough: the oscilla-
tion and the velocity of tho angular motion, or, in other words, the jerk
caused by any departure from level in the rails, or from any open joint or
obstacle, or from collision, must be much greater when acting on a 4 feet 8
inch baso than on a 7.feet base, and I have seen many accidents on the 4 feet
8 inch rail arising wholly from this cause, while on the 7.feet gauge 1 have
seeu the samo causes operating to a greater extent without producing any
scrious results, I believe, also, that at high velocities much of the resistance
from the friction of the flanges, as well as the strain upon the carriages and
liability to accident, arising from lateral motion, which is imparted to the
carriage by angular motion, or rolling, and which must be lessencd in the
direct proportion as the base is extended. The great differonce in the rolling
.motion of the engine chimney, when running at '?h speeds upon the 7-feet
gauge, as compared with tho same effect on tho 4 feet 8 inches, was remarked
at once by tho engiue.drivers sent by several of the manufacturers to crect
their engines, and is familiar to all now engaged on the line, although the
rails themselves were at that time undeniably 1n a bad state. Safety, there-
fore, may, and indecd must, bo incresscd by the width of the gauge. As to
the cffects of the adoptiou of the wide gavge by the main trunks upon the
branch lines likely emanate from it, as I said before, these branches have all
formed part of the generul plan, and were considered originally; and there-
Soro the assumption of the wriler, that there is uncertaiaty or danger ypon

this point, is not correct. The Bristol and Exeter Railway, which is the ex.
tension of the Great Western to the south-west of Eng is well fited to
this gauge. A great extent of it will be the most level line ia land, ead
is nearly straight. On the Cheltenbam Railway, for four-fifths of the length
it is free from any objectionable curve : and on the remainder there will bs no
curves of so mml{ a radius, even in proportion to the 7-feet , o8 there
are on the Grand Junction and many other lines. The objectiens taken,
therefore, are not applicable; and it seems to me that none of the ds on
which the writer founds his somewhat startling advice to alter that bes
been done, are tonable. In fact they are none of them brought forwerd
io a clear aad tangible shape, except the debit and credit account in page 52,

I will begin with the last, or the credit account. The first item ie the
largest, and considering that it constitutes two-thirds of the whole, it is a very
important one; yet there is no proof, there is not even one single reason givea
for supposing any such jucrease; the only reference to it that I can find is i»
the middle of p, 50, where these words occur :—* The permazent road wi
also cost more if of the larger dimensions than if of the smaller; for it availe
nothing to compare a light rail on the Iuﬁr gaage, with & heavier ruil on the
smaller gauge ; such comparisons must be made when other things are the
same, or thoy amount to nothing.” The assertion here made is
by a single argument or proof. What is meant by the truism i
n{lusion to the light rail and heavy rail 1 am nnsble to comprehend. I have

uoted it lest it should have some reference to a wide and narrow gauge whieh
may not perecive.

1 have shown, 1 think clearly, that 150 per mile instead of 10004 is the
excess : this makes a reduction of 85,000 in the assumed saving. The 4004,
excess on the engiue and tender I equally dispute; it is aleo -by
anything cxce?t letter from Messrs. Stephenson, and their opinion is eves
much qualified : their conclading remark is—* If the power or dimensions of
the engine be kept the same, the additional e consequent upon &% in-
crease of guﬁe will not be very considerable.” In fact, the same n
all its material parts, and the same quantity of workmanship, answers the
one as tho other; to widen the frame and lengthen the axles is all that is re-
quired ; and even making no allowance for any increased facilities in the con.
struction, 1004 will amply cover this,—say, 1504, aa the increased expense
consequent upon the wide gauge. This, of course, has no reference to any
peculiar construction of the engine, such as evaporating surfade, o¢
larger driving wheels, which are not, in fact, consequences of the width of
gauge, but which have been adopted with a view to economy of fuel and wees
and tear,

In the next itom I shonld add 50l. per mile for Jand, lltbonfh neither
carthwork, and still less upon land, have we 60 miles upon which we oan
the saving. The tunnelling, as [ have shown by actual calculation of the
mea;ure:\ent required, is not effected by the gauge. Tbe account, therefore,
stands thus:—

-

éa

150L per mile on 100 miles of permanent way . . . £15,000
150!. less on 60 engines and teuders . . . . 9,000
2501. per mile on 60 miles of earthwork and land . . 15,000
‘Tunnelling—nothing.

£39,000

Instead of 156,000, as given in the Report. -

I now proceed to consider the debit account, in which I find an importast
omiui:n. The cl‘:‘ange recommendeddfn;:l ’th;';-‘feethu to tl:; 4 feet

inch, is supposed to occupy a year and a ; during this time no advactage
2uld be mfﬁr the extelrsyionyof the line to Twyf:r,;i. in the neighbourhood
of Reading, which, if the opinions expressed in this Report are to be
udorted, must be laid down with the narrow gauge, and it therefore would be
useless until one of the lines of the same gauge was open. By this delay at
least & year would be lost.

But besides this loss, another would bo cxperienced by the confinement of
sho traffic to a single line. I believe it would be found impracticable to exrry
on our trade on a siugle line; there can be no doubt that it would be raata-
rially diminished, which, tﬁether with the loss of twelve months’ trafic
between London and Twyford, cannot fail to make a difference of upwards of
50,000/, The gross receipts upon the present line are about 80,000L per
annum ; the extension of the line from 224 to 32 miles, (thereby securing sll
the long traffic, which is now only partially obtained,) and the natural progres-
sive increase of the traffic which would take place on the ;)mt line, caznot
be estimated to produce less than 60,000/, more, or 140,000L per annem.
Supposing the expenses to be increased by 25,000/, there remains, as in-
creased nett profits, 35,000.; to this add 15,000/., as a very moderate allow.
ance for the reduction, to which I have alluded iu our receipts, unavoidably
consequent upon the working of only a single line, which would certainly mot
diminish our cxpenses.

The debit account, therefore, will now stand : —

Ex s of alteration and loss upon stock, as stated in Report

&?;: 24) e e e e e e e £133,276

Loss of profits on the extension to Twyford . . . 85,000

Ditto on traffic to Maidenhead . . . . . 15,000

£173,976
Instead of £123,976.
And deducting the amount to be saved, 39,000., it shows a sacrifice of
134,976.. as the result of the proposed alteration. Even if the assumed in-
crease of 4004 on each engine were admitted, 1t would still leare 121,976 a
the balance against the c{lnnnge, instead of anything in favour of it. Im ad-
dition to this clear loss, it should also be remembered, that after the conver.

- sion of the one line 1o Maldenhead from the broad to the narow gauge, the
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otheer still ramains to be altered. During the whole of this operation, let me
t, the total traffic to Reading must travel on a |ingle line, which, even ad-
mitting it to be pessible, must necessarily cause a continued loss of traffic, with
greas additional inconvenience and expense, and serious risk of accident,—all
80 mauch in addition to the amount of sacrifice already calculated.
. MAIDENHEAD BRIDGE.

On this head it is unnecessary to say more than that the defective part of
the work bas beon condemned by me, and the contractor called upon to
replace it, which be is now doing.

PERMANENT WAY.

The question of the construction of the permanent way appears to have been
thonght a very unimportant one ; three lines of the Report are devoted to it,
and thesc consist of the expression, in rather stron language, of an opinion
unfarourable to the mode in which the attempt has ieen made; but whether
the writer approves of the ultimate object sought to be attained—of the plan of
©contnuous support—or bot, does not in any way appear. This is to be re-
grettad, as the writer has lately had some experience on this particular point,
and it was supposed might have been able to give some useful information

upon it.
LOCOMOTIVES.

The question of locomotive power is treated also very concisely ; nothing
whatever is stated, under this particular head, of the engines of the Great.
Western Railaay. A few general principles are laid down, in almost all of
which I perfectly oomcur,—viz., the necessity of proponioning the power of
the engines to the loads; the advantage of keeping down the weight; the
circumstance that the weight of the engine will depend on the average load to
be taken, and the maturo of the gradients. The comparison between the
locomotive power supposed to be necessary on the Great Western and on the
Grand Junction lines, is a powerful argument in favour of good gradients. On
tbe whole, these principles are precisely those on which I have founded my ar-
guments in the course of these observations, and I think they fully bear out
the views ! have taken; bug the concluding observations of the Report appear
to me to bo the most strikingly erroneous views that I have yet bad occasion
to call your attention to, and still arising from thbe same mistake—that of
omitting all consideration of increased profits to be derived from increased ac-

ion or improved conveyance—objects at whleh I have aimed.

la the last paragraph but ope, after condemning, very properly, any great
increase in the cost of a road for the sake of a system, it is asserted that
** good gradionts will be rendered of non-effect, as to economy, if the speed be

y increased, for greater speed will entail greater coat, and be tantamount
o steep gradienta.”

It seems t0 me, on the contrary, that the attainment of a greater speed at
the same cost is economical, just as it is to make a better and more saleable
article at the same price. _And the next and last paragraph exposes still more
strongly this fallacious principle, and muy be taken as a fair sample of the
theory of railway economy advanced in this Report. The words ars—* And
though the same results may perbaps be obtained on railways of better gra-
dients, with more dead weights, than ou railways of bad gradients, yet this
seoius 10 be merely bringing down the good line to the standard of the bad;
—that is to say, if “more dead weights,” or greater loads, are carried with
* the same results,” or at the same cost, no advautage is gained ; so that, if
natursl or artificial means enable you to carry greater loads, and, in fact,
perform more work, or, in other WOI'X!, carry on a grealer trade with the same
capitol, you are not to avail yourself of these advantages to extend your busi-
ness, but merely to withdraw so much capital from a tbriving concern. If
she solo object were to reduce the out-goings to the lowest ible scale,
without reference to the comparative receipts, such a maxim might be good.
If the construction of the railway, and the maintenance and working of it,
were a compulsory tax levied on tbe proprietors for the use of the puhlic,
without benefit to them, then, indecd, the only advantage of good gradients
would be the diminution of eacriivn and of expenditure of power. To tho
beast of burden a good road is certainly of little consequence, if he is propor.
tionably laden ; but his owner would be surprised at being told that he could
@sin vothing by being able to carry more goods, because his horse would be
worked as mach, and worn out as seon, as when ho carried less.

1 shall now make a few observations on the remarks and the hypothetical
cases which I before referred to, and I think, when I have called your attention
to them, you will agree with me that they ought not to pass entirely unno-

1n p. 48 of the Report, the difference between tho Great Western Rallway
and other railways is compared to the difference between a canal for barges
and a canal for shipg—a most exaggerated comparison, and one by no means
diminished in effect by the qualification introdaced by the words which follow,
. h not toan equal degree.” A ship-canal is a totally different thing
from a -canal ; 1t is most costly, and if considered as a mere channel for
the conveyaace of goods, is very ill adapted for the purpose. It is intended
solely for the transport of the ships to some inland port. The only cbange in-
trodoced in the Great Western Railway is in the dimension of one of the
perts, not for the purpose of carrying larger individual cargoes, but fer the
puarposs of carrying the ordinary cargoes more advantageonsly. If a com-
parison be made with canals, it should be simply with the case of a canal
which, being intended for quick service, or fly-boats, is made rather wider, to
sliow the boats more free passage through the water, and thereby diminish
tbe resistance. Tho comparison ngsuem y is thought to require some apo-
Jogy, as it is said not to be extraordinary * should it appear that the locomo-
tives bave twice the power of those on other lines;” and *“should it be
shown to be a panallel case to baoild a ship of 200 tons burthen, when
there is o probability of ever obtaining a cargo of half the weight.” This

———— s

certainly is tantamount to the statement in a subsequent part of the

that the engines have this excess of power, and that we bave, in fact, pro~
vided for a traffic four times as extensive as wo can hope to obtain; yot,
after producing this impression, the subject is dropped, and no attempt
made in any part of the Report to prove it.

In the ncxt paragraph (page 48) there is a remark that “it is one
thing to design that which is pleasing in outline and grand in dimensions,
anditis altoFelher another thing to detign’ that which, under all the circum.
stances, shall best answer the cnd in viow, one of those ends being a return
for the capital invested.” -

I must deny altogether that such a distinction vecessarily exists.” To
make that large for the sake of appearance which ought to be small, is un-
guestionlbly, very different from stu yinq the right size and adopting it ; but

think that when a work is evidently wel ldapta to the object for which it is
intended, it is geuerally satisfactory to the eye; and that then there is rarely
any difficulty in making it “pleasing in outline;” the distinctien exists cnly
with those who, like a bad architect, commence by designing the exterior of &
building, and then make the interior a ments subservient,

At theend of p. 48, s case is put which 8 strictly applicable, @nd which is
solved in a manner to assist the subsequent arguments; but the solution
seems to me to have ne other merit, certainly not that of correctness.

It is supposed (what is indeed the actual case) that it is desired “ to give
the greatest impetus to the trade, and the greatest advantage to the town of
Bristol ;” and the way to do this is said to be, as if incontrovertible, * to con.
nect it with the metropolis by a road on which parties could be carried for
the smallest sum, and at a velocity not inferior to that at which they can be
carried in any other direction.” Thls is the first time I ever heard that to
win the race it was sufficient to be not behind your competitor. If such were
the rule in trade, why was the Liverpool and Manchester railway made? The
means of communication were not merely not inferior to, but probably su.
perior to any in England. Why were railways introduced at all, and the
capital embarked in the gencral means of transit so enormously increased by
the addition of totally new works ? Stage coaches and canals loft all towns
exactly in the same position which is here said to ensure the greatest impetus
to their trade, Besides, are there no points of inferiority in the case of the
port of Bristol which have to be compensated for, in consequence of the su.
perior local advantages of other ports ?  Bristol has, for some reason or other,
fallen far behind Liverpool. Will it be of no advantage to the trade of this

tt, and thereby to the revenue of this nil\w‘lla{l that it should have superior
acilities of communication with London? ether Liverpool continues at
eleven-hours’ or is reduced to eight-hours' distance from Loudon, it may be
said by some to be still a dl{’l journey, while Bristol will be brought within
four hours, or four and a half hours’ distance ; and if this is reduced to three
bours, which is undoubtedly practicable, letters and orders may be transmitted
and replied to during the business bours of the day; and precisely tho same
ohange introduced into the transactions of business that was effected by the
Liverpool and Manchester railway, and a great increase in the trade of the
place, and in the traffic of the railway must necessarily follow.

This doctrine of tte all-sufficiency of a railway, without reference to its
quality, and the inatility of attempting to influence the amount of traffic b
increasing the advantages, appears, ander different forms, in other and
shall not again refer to it, but shall proceed to another part of the rt.

The adoption of a different gauge is compared, at p. 50, to the construction
of a canal “in a country of canals, with locks of such a character as would
totally shut out the boats of all the canale that surrounded it.” Now, in the
first place, as I have shown, the west of England is not a country of railways ;
and, in the next place, thero is no similarity in the mode of conducting the
carrying department of a railway and a cnnu{. A barge, with its master and
his family living on board, may go, and does occasionally go, without incon-
venience, for out of tho vaual beat. Railway carriages and waggons must
belong to the particular line on which they run; and, except in such cases as
the Grand Junction and Birmingham railways which form in fact one liue,
although they happen to be made by two companies, it will ngver pay to trust
them in the hands of others.

On the subject of the wide gauge, the opinions of Mr. Booth, of the Liver-
pool and Manchester railway, (which had boen previously expressed in a letter
to the Irish Commissioners,) and of Mr. G. 8mith, of {he s and Selby
railway, are quoted in favour of the 4 feet 8 inch guage, and their answer in
the negative, given apparently to the direct question whetber they thought
there was any want of safety, or danger of overturning, on their own railways,
The case is purely hypothetical. I never heard of the er of overt
being advanced as an otjection to the narrow 0, altbough I have seen suc
a thing happen ; and whether the objection be real or imaginary is the question
to be decided by such a reference? At any rate the directors of the Great
Western Railway were quite competent to select the referees for its decision.

I bave the pleasure of being persomally acquainted with both theso gentle-
men, and entertain the greatest respect for them, but I should never have
thought of asking them such s question. If beforo building the Great
Western steam-ship we had written to some of the highly res snd
talentcd gentlemen who command the New York liners, and asked them if
they considered there was any danger or inconvenience in the use of sails, and
whether they should prefer steem, I think we might have anticipated their

wers.

1 shall here close my observations with the expression of my regret, that the
manner in which the important guestions at issue have been treated in the
Report has of itself prevented the discusmsion leading to any very satisfi or
ugeful conclusion. It has been gMuost im&.‘ble to do more than to show
that, whatever may be the stato of the case, the views taken in the Report, and

4



58 ' THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL:

S —

the arguments advanced, are incorrect, and prove nothing. Another oppor-
tunity will bly occur of entering more fully into the real merits of the
question, and for that I shall be preu:;d.
I am, gentlemen, your obedient servant, .
(Bigned) 1. K. BRUNEL.

London, Dec, 13th, 1838.

REPORT OF NICHOLAS WOOD, ESQ.
TO THE DIRKCTORS OF THE GREAT WESTERN RAILWAY.

Killinqworth, Dec. 104h, 1838,

b . . * Your instructions were, that 1 should undertake an
examination of that portion of the Great Western Railway now completed,
and investigate tbe result of the whole system which has been adopted; and
my attention is particularly directed to those points which may be said to con-
stitute the peculiar features of the Great Westera line, as contrasted with those
of other railways, including in such inquiries the construction and efficiency
of the engind, as well as every matter connected with the locomotive depart-
ment of the company. ’

The Great Western Railway differs from the ordinary railways, in the width
of gauge adopted, in the construction of the rails employed in framing the
voad, and in the adoption of much larger driving wheels than ordinary in the
locomotive engines.

The subjects for consideration are therefore comprised under the following
heads of inquiry, viz., the width of gauge, the mode of constructing the road,
and the efficiency, power, &c., of the locomotive engines.

The Increased width of gauge might bave been adopted, and engines of the
same description as those used on other railways might have been used, and
it does not necessarily imply that the adopting an increased width, should
render necessary the particular mode of construction adopted by Mr. Brunel,
except in one point of view in which Mr. Brunel has put it, viz. :—* That the
increased width of gauge was necessary for the accomplishment of & high
rate of speed, and that he believes continuous timber bearings to be a most
essential improvement where high speeds are to be obtained.” 8till, as the
two questions are in some degree distinct, we shall in the first instance con-
sider them separately, and shall afterwards consider them in their connexion
with each other, as advanced by M1, Brunel ; and as the elucidation of these
two heads of inquiry, includes that of the power of the locomotive engines,
we shall not in this place make their consideration a distinct question.

In order, therefore, to bring the subject clearly before you, I shall first of
all point out the objects, so far as I can learn from the published documents of
your body, and from the reports of M:, Brunel, which have been expected to
be realized by these departures from the more general plan of constructing
and working rallways ; I shall then state some of the most prominent objec-
tions which have been made against the system, after which I sball glve, in
detail, the inquiries and experiments which appeared to me necessary, to
ascertain how far these benefits have been, or appear likeiy to be realized, and
to what weight the objections appear to be entitled. The result of these in-
quiries and experiments will be next considered, and with these materials, in
obedience to your instructions, the system of construcfion of the Great Western
Railway will be contrasted with the most improved railways of the ordinary
counstruction and width of gauge.

Width of Gauge.—The width between the rails of all the public railways in-

England is four feet eight and a half inches, the width of the Great Western
Railway is seven feet; the difference is therefore nearly one half more, or two
feet threcand a half inches. From the documents previously alluded to, from
& careful perusal of Mr. Brunel’s reports, and from personal communications
with that gentleman, the following appear to have been the prominent advan-
tages expected to be derived from the increased width of gauge, and which
induced the adoption of the width of seven feet.

Atlainment of a high rate of speed.—~On this point Mr. Brunel remarks,
“ with the capapility of carrying the line upwards of fifty miles out of London,
on almost a dead level, and without any objectionable curves, and having
beyond this, and for the whole distance to Bristol, excellent gradients, it was
thought that unusnally high speed might easily be attained; and that the very
large extent of passenger traffie, which such a line would certainly command,
would ensure a return for any advantages which could be offered to the public,
either in increased speed or in increased accomriodation.” For Mr. Brunel
remarks, “ I shall not attempt to argue with those who consider any increase
of speed unnecessary, the public will alwuﬁs prefer that conveyance which is
the most perfect, and speed within reasonable limits is a material ingredient in
perfection in travelling,” and the attainment of high speed appeared to involve
be question of the width of gauge. :

Mr. Brunel also considers, * that it would not have been embracing all the
benefits derivable from the favourite gradients of the Great Western Railway,
unless a more extended gauge was to be adopted, for if carriages and engines
of -a certain weight have not been found inconvenient upon one railway,
grester weights may be employed, and the same results obtained on a railway
with battor gradients ; and to adopt a gauge of the same number of inches on
the Great Western Railway, as on the Grand Junction Raflway would, in fact,
awount practically to the use of a different gauge on a similar railway, for the
guug: which is well adapted to the one is not well adapted to the other.”

Mechanicul e of increasing the Ditmeter of the Wheels, withoul raising
the Bodies of the Carriages.—This comprehends what is deemed by Mr,
Biunel, the most important part of the advantage of an enlarged width of
gauge, viz., the reduction of friction by the increated diameter of the wheelr,
while at the same time by being caabled to pin~- “*@dy of the carrisge

within the wheels, the centre of gravity of the carriage is kept low, and
greater stability and steadiness of motion is expected to be attained, Fow
feet wheels have been put upon the carriages at present in ase upon the Yine,
but Mr. Brune! states  that he looks forward to the employment of wheels of
a larger diameter; and that he has been influenced toa eonfiduable extent, in
recommending the increased width of gauge, by its capabilities of prospective
improvements, which may take place in the system of railroads. He statss,
* that though there are some causes which in practice slightly influence the
tesult, yet practicaily the resistance from friction will be diminished exactly
in the same ratio that the diameter of the wheels is Increased,’” and ‘‘ consi-
dering that the gradient of four feet per mile only presents a resistance of les
than two pounds per ton, and that the friction of the carriages on ordinary
railways amount to eight or nine pounds per ton, being 8-10ths of the entire
resistance, any diminution of the friction operates with considerably more
effect upen a road with favourable, than one with more unfavourable gre-
dienis;”” and he further says, “ I am not by any mdns at present prepared
to recomunend any particuiar size of wheels, or even any incre:sc of the
present dimensions. 1 believe they will be materially increased ; but my
great object would be in every possible way to render each part capable of
improvement, and to remove what appears an obstacle to any great progres
in such a very important point as the diameter of the wheels, upon which the
resistance which governs the cost of transport, and the speed that may be
obtained #o materially depends.” .

Admits all sorls of Carriages, Stage-Coaches, &c. to be carried within the
twheels.—Presuming that thic adoption of wheels of a larger diameter is found
beneficial, to the extent expected by Mr. Brunel, it became necessary that the
carriages to be conveyed should be placed upon platforms within the wheeh,
to keep them as low as possible, which could not be done with carriages oo
railways of the ordinary width, a wider gauge seemed therefore necessary for
this purpose.

Increased fucilities for the adoption of larger and more powerful Locomotire
Engines, for the allai) t of higher rate of speed.—Much stress has not been
Jaid upon this by Mr. Brunel, although it bas been alteged that great difficul-
ties existand that considerable expense is jncurred by being obliged to com-
press the machinery into so small a space ; and consequently, that a greater
width of gauge would enable the manufacturer to make a more perfect
machine, and by baving more space for the machinery, the expense of
repairs would be lessened.

Increased stability to the Carriuges, and consequently increased steadiness of
motion, not from any danger to be apprehended, by the centre of gravity being
higher in carriages of a less width ; but that higher carriages are more liable
to oscillate upon the railway, than carriages of o greater width and les
beight, and that a considerable part of the friction is occasioned by the
oscillation of the carriages throwing the flanches of the wheels agaiost
the rails. .

These appear to be the more prominent advantnges set forth by Mr.
Brunel, as consequent upon the adoption of an increased width of gauge. 1
bave taken the extracts from the report to the Bristol meeting, in preference
to quoting from Mr. Brunel's communications to the directors, inasmuch as
that report Is before the shareholders; and also in that report Mr. Brunel
enters somewhat minutely into details en the subject, and gives in a more
determined and explicit plan the substance of all his communications to the
directors on the subject. It would have increased the bulk of this report
unnecessarily to have given all Mr. Brunel’s reasons for the adoptien of the
increased width set forth in that document, and this is also unnecessary, as
the report itself is before the shareholders and can be referred to. These
representations and recommendations of the engineer, appear to have been
the principal reasons which induced the adoption of an increased width of
railway, as stated in your report to the shareholders, at the half-yearly meeting
of the 25th of August, 1636.

The objections which havc been advanced against the adoption of this
?epu_r(ure from the ordinary width of 1ailways, have been principally the fol-

owing, viz.

The increased cost of forming the road track of the Railway, in consequence
of a greater width of base required for the superstructure of the rails, and
upper works. That the carriages were required to be larger and heavier.
That the increased width of gauge caused additional friction in passing
through the curves. That it entailed a greater expense of constructing the
engines and carriage, increased liahility to the breakage of axles, &e. Thatit
prevented a junction of the Great Western with other railways; and above
all; that there were no advantages gained, commensurate with the increased
expenses and inconvenience of such a departure and ditconnection from rail-
ways of the ordinary width, and several other objections which bave been
urged by different persons against the system, which it is not necessary to
enumerate.

Previously to entering upon the consideration of the presumed benefits and
objections incidental to the width of gauge, it will be advisable to bring

ore you the sccond part of the system of Mr. Brunel, viz.: the mode of
constructing the railway, and in doing s0 I shall pursue the same plm as in
the case of the consideration of width of gauge; first of all to point the rea.
sons which scem to have influenced Mr. Brunel in the recommendation of
this particular plan, and the improvements over other plans which he antici-
pated from its adoption; I shall then briefly state some of the principal
objections which have becn urged against it ; and lastiy, detail and report to
you the mode I bave deemed adviseable to investigate, and determine «ll these
eonflieling questions, and then give the conclusions, which appear to me to
result from the enquiries and experiments I have made.

Construction of the Road~elt will Dot be neeessary for me to enter inte o
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detailed description of Mr. Brunel’s plan of constructing the Great Western
Rathway, furtherthan what is absolutely necessary to explain the principles of
coostruction, and in what respects it differs from that of other railroads.

The plan adopted by Mr. Brunel is that of a continuous bearing of timber
with piles upon which the iron rails that constitute the track of the wheels
are

The construction may be thus shortly described : Longitudinal timbers of a
scantling of from five to seven inches in depth, and twelve to fourteen inches
in breadth, and about thirty feet long are placed along the whole line. Then
these timbers are bolted to cross sleepers or transoms at intervals of every
Sifleen feet; double transonis each six inches broad and nine inches deep
being placed at the joinings of each of the longitudinal timbers, and single
transoms of the sawe scantling being placed midway between the joinings.
These transoms stretch across, and are bolted to all the four lines of rails.
Withia the 1wo lincs of rails of each track, piles of beech are driven from
the upper surface of the railway into the solid ground, so as to retain a firm
Lold thereof, and the transoms are bolted to the heads of these piles.— Vide
l)follrn'ph'n and Construction of the Raiheay, in Journal No. 7, page 166,
Ta. I.

This pian is pninted out very clearly by Mr. Brunel, in his report to you on
the 22d of January, 1838, and prescnted to the sharelhiolders at the half yearly
r’n:;tmg on the 27th of February, 1838.—Vide Journal No. 7, page 166,

ol. 1.

At the subsequent meeting (Oct. 10th, 1838) of the Great Western Railway
proprietors, Mr. Brunel thus gives his reason for the adoption of this plan of
constructing the road :—

* The mode of laying the rails is the next point which I shall consider. It
may appenr strange that I should egain in this case disclaim having attempted
anything perfectly new, yot regard to truth compels me to do so. I have
recommended in 1he case of the Great Western the principle of a continuous
beasing of timber under the rail, instead of isolated supports, an old system
recently revived, and as such I deseribed it in my report of January, 1838 ;
the result of many hundred miles laid in this manner in America, and of some
detached portions of mailways in England, were quite sufficient to prove that
the systemn was attended with many advantages, but since we first adopted it
these proofs have been multiplied ; there need now be noapprehension, There
are railways in full work upon which theexperiment has been tried sufficiently
to prove beyond doubt, to those willing to be convinced, that a permanent way
iu cuptinuous bearings of wood may be construzted, in which the motion will
be much smoatber, the noise less, and consequently—for they are effects pro-
duced by the same cause—the wear and tear of the machinery much less;
such a plan is certainly best adapted for high speeds, and this is the system
recommended by me and adopted on our road. There are, no doubt, differ-
ent modes of construction, and that which I have adopted as an improvement
upon others, may, on the contrary, be attcnded with disadvantages. For the
system 1 will strenuously contend, but I should be sorry to enter with any
such determined feeling into a discussion of the merits of the particular mode
of conatruction. I would refer to roy last report (vide Journal No. 12, page 325,
rol. 1) for the reasons which influenced me, and the objects I had in view in
introducing the piling ; that part which had been made under my own eye
apswered fully all my expectations.”

These appear to bave been the rcasons for the introduction of this system
of railray construction, and the objections raised againat it have been—The
increased cost of construction beyond that of other modes,—the additional
expeass of keeping it in repair ;—and that it does not accomplish the objects
proposed by Mr. Brunel, in recommendiug it to your notice,~~that the motion
of the carriages is much greater than upon ordinary railways of the best con-
struction,—and that there is a considerable increase of resistauce to the
carriages.

The advantages to be derived from the incrcased width of gauge,
and the construction of the road by continuous beunrings and piles, are so ex-
tensive and numerous, while on the other hand, the objections allcged against
them are equally so, that it appeared to me, as stated previously, with t
exception of awaiting the result of the test of time, there was only one mode
of determining these complicated questions with nny degree of satisfaction,
viz, to endeavour to investigate as many of the points as possible, hy experi-
ments instituted for the express purpose, and to ascertain if by this mode
such a number of facts could be obtained as would, with the aid of the expe-
rience already obtained of the working of the system, enable me to arrive at
conclusions which would, to unprejudiced persons, determine the important
questions submitted to me.

On a review of all the proposed advantages and above-enumerated objec-
tions, the most important points to be determined by experiment appeared to
me to be comprebended witbin the following heads of inquiry :—

1. The question of the attainment of a higher rate of speed than on other
nilways; whether the increased width of gauge is, or is not, either
necessary or best adapted for the accomplishment of this object, and to
what extent. ’

2 The mechanical advantage or diminution of friction, by being enabled to
ibcrease the diameter of the wheels, without raising the bodics of the
carrisges ; and in what respect, and to what extent, the friction or resist-
ance of the carriages is affected by, or bears upon the peculiar construc.
tion of the road.

3. The comparative advantage or firmness of base, or road track, of the Great
Western Railway, with continuous timber bearings, either with or without
piles, and if it does or does not produce a greater steadiness and smooth-
new of motion to the carriages, and to what extent.

Thess were the quastions which appeaved to me could not be detergingd

in any other way than by experiment, but which appeared to be capable of
solation by that method, and which llkewise appeared to conatitute the’
foundation of the entire system ; for if the plan was not either necessary for
the realization, or did not effect a greater rate of speed than ordinary railways ;
if no diminution of friction was accomplished, and if no incrensed steadiness
of motion to the carriages was produced, at least, a very considerable portion
of the indncements for a departure from the ordinary plan would be destroyed :
but if, on the contrary, the whole or some part of these desiderata were accom-
plished, then it remained to be determined whether the advantages did or did
not counterbalance the disadvantages or objections to the system.

Altainment of Speed.—The first question to determine was, therefore, that
of the attainment of speed. The most conclusive manner of effecting this
appenred to be, to subject all the different descriptions of engines upon the
line to experiment ; to ascertain at what rate of speed they could travel, the
loads they were capable of dragging at different rates of speed, and the com.
prrative power required to accomplish these different performances. Having
thus obtained the power of the Great Western Railway engines upon that rail-
way, by instituting a similar set of experiments on other railways; we then
had the comparative result of the engines ax to speed, and performance upon
the railways of the ordinary width and plan of construction, and upon the
Great Western Railway.

A set of experiments for the purpose of ascertaining the performances of
the several engines on the Great Western Railway was therefore commeaced,
and were conducted as follows: —

A certain number of first and second class carriages were selecied and
weighed ; they were then loaded with such a weight as would equal that of
their full complement of pastengers, with their luggage. A certain number of
trucks were also selected, weighed, and loaded with the weight which they
were calculated to carry.

The engine selected for the experiment was weighed, and also the tender,—
the quantity of coke in the fire-grate of the engine was carefully observed at
the commencement of the experiment, and also the quantity of water in the
tender. The engine was then attached to the carriages fixed upon for the ex-
periment, put in motion, and proceeded to the end of the stage without stop-
ping. The coke having been previously weighed into bags, the quantity put
into the fire.grate during the journey was recorded, and at the end of the trip
the fire-grate was filled up, as nearly as could be estimated, to the same
height above the fire-grate as it was at the commencement of the trip, and
the quantity thus consumed correctly ascertained. The quantity of water at
the beginning of the trip being known, the boiler was kept to the same
height during the journey, the quantity of water left in the tender at the end
of the journey was gauged, and thus the quantity evaporated in the trip wes
obtained.

The mode of conducting the experiments was this :—Commencing at Pad-
dington, the engine dragged the train from the depot to the first half-mile
post, when it was stopped ; the stearn was tben applied to the cylinders, and
the time noted ; for the first mile the time was recorded at every 110 yarda,
for the purpose of ascertaining the progress of obtaining the average speed,
and afterwards st every quarter mile. Tho tmin then proceeded until it
arrived at the twenty-first mile post, when the steam was shut off from the
cylinders, and the train allowed to come to rest of itself. The quantity of
coke consumed, and water evaporated, during each journey was ascertained
as previously explained ; and the rate of speed belng taken at every quarter
mile, the rate of velocity was also obtained, not only during that part of the
journey at which a maximum rate of speed was kept up, but also the time
occupied in getting up the speed, and also of bringing the train to a state of
rest. The same process was observed in the return trip from Maidenhead to
Paddingten ; the engine and train was brougbt up to the twenty-second mile
post and stopped, the steam thrown upon the pistons, and the time, coke, and
waler, ascertained in the same manner as in the former case.

Table L. is the result of the experiments of the power of the Locomotive
Engines on the Great Western Railway, arranged in a tabular form, &e. ;

By clamifying these experiments, under the respective loads by which the
powers of the engines wero tested; we have the comparative results, as regards
the performances of the different engines with ormances of the different
engizes with ific loads, and the consumption of fuel, or power required to
drag these at certain rates of speed. ™

attentively cousidering the result of these experiments, as exhibited in
the following tables, we find that the extreme mean maximum rate of speed
sccomplished by these ines, has been 41.15 miles an hour, with the North
Star l:? ine, but the load which was taken at that rate of speed was only-15
tons. [t may here be ebserved, that the rate of shown in these tables, is
the mean rate from the time the engine ohtained its full speed, until the steam
was shut offat the end of the expeniment; and comprehended a distance gene-
rally of 19 miles, as may be seen on jnspecting the tables in note E, Appendix.
A greater extremo rate was -coom‘:lishcd for a short distance, durizg some of
the experiments, as much as 45 miles an bour. The above expression of the
mazimum mean rato of speed, is therefore the ave: n&gdmn from
one end of the stsge to the other, after tho engine got into full and
uutil the speed was again checked at the end of the stage.

A rate of 40} miles an hour has, it will be seen, beea accomplished by avother
engine, the Apollo, but with a load of only nive tons; when the was in.
creased, both with this engine and with the North Star, the speed was corre-
spondly reduced. The result of these experiments show that 1o effect a mean
rate of about 40 miles an bour, exclusive of the time of getting up the speed
and stopping at thetermination, between the twe ends of a stage, about twenty
miles in the load cannot be more than from 15 to 20 tons, with engines
of the power of the North Star,



TABLE I.

RESULT OF THE FERFORMAXKCES OF THE DIFFERENT ENGINES ON THE
GREAT WESTERN RAILWAY.
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TABLE II

TABLE OF THE RELATIVE POWERS OF THE DIFFERENT ENGINES ON
THE GREAT WESTERN RAJILWAY.
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Itmay be here remarked, that unless very lurge and licavy tenders are con-
veyed with the engines, the stages cannot be of a much longer distance than

twenty miles ; the quaatity of water evaporated in this distance, by the North
Star Engine, being wpwards of three tons.

The performence with the North Star was with a six wheel, and n four
wheel passenger carriage, enpable of containing 50 passengers; the experi-
ment with the Apollo Engine was with a six wheel earrioge eapable of con-
taining 32 pagsengers, the full complement of luggege in both cases being
allowed, .

It is searooly necessary 1o state that, this is n Joad which cannot be considered
o profitable or adviseable one, to be fixed vpon ub & standard for the weight of

THE CIVIL ENGINEER AND ARCHITECTS JOURNAL.

e———

the trains; or such & load as should be considered to be the weight of the first
class trains on the railroad for permanent adoption. It is only necessary to re-
fer to the experiments to see, at what a sacrifice of power and consamption of
coke thig rate has been accomplished, to arrive at once at the conclusion, that
if such & rate of speed cannot be kept up except at such a sacrifice, the rate
must be reduced.

The ZEolus engine with 24 tons, realised a rate of 37 miles an hour, and the
twelve inch eylinder engines with 18 tons, accomplished a similar p. rformance:
these are likewise loads below that which it will be necessary to pfovide for
the regular traffic of the railway. .

We come now to the next load, on which experiments were made, vis. 32
tons; this would provide accommodation for about 112 people with their lug-
ﬁge, with 2 six, and 2 four whecl first class carriages ; and with this load the

orth Star nccomplisked a rate of nearly 37 miles an hour, and the other
engines about 34 miles, This is likewise a less load than canm be reckoned
upon for the permanent working of the line, as it does not allow for the con-
veyance of private carriages, which must always be calculated to accompany
the swift or first class trains.

With a load of 50 tons, the speed reslised by the Northern Star is nearly
35 miles an bour ;-—with the (Eolus 32 miles ;—but with the other engines
onlé%} miles an hour.

ben the load is increased to 80 tons, the North Star engine performs a
rate of nearly 33 miles an bour ; but the performance of the (Eolus engine is
diminished to 24} miles an hour ; and we see that a rate of 22} miles an hour
is the performance of engines such as the Venus, Nepture, and Apollo, with
12 inch cylinders, and 6 and 7 feet driving whecls, respectively.

It does not appeer, therefore, tbat with the best of the engines at present
upon the Great Western Railway, a greater vclocity can be calculated upon;
at the mean maximum rate of speed than 35 miles an hour, with such loads as
may be expected to constitute a first class train. For extraordinary purposes,
with a diminished load, a rate of 40 miles may be attained, but looking at all
the circumstances incideutal to railways, with engines and traics travelling at
the maximum rate of speed, it doesnotappear to me, that any standard equal
to 40 miles an bour can be depended uponin practice. The weight of two first
class carriages, one with six wheels, and one with four wheels, and of two
second class close carriages, one with six wheels, and one with four wheels,
with their complement of passengers and luggage, will weigh about 31 tons;
but this does not allow of any trucks for the conveyance of gentlemen's
carriages, or for horse boxes. Upon the London and Birmingham Railway,
since it has been opened throughout, the average weight of the trains, including
passengers, passengers’ carringes, carriage trucks, horse boxes and luggage
vans, has been about 65 tons ; this includes both first-class and mixed trins,
the former being upwards of 50 tons and the latter about 70 tons. Taking
this as a standard for the Great Western Railway, it does not appear that, for
the first-class trains a less weight than 50 tons can be calculated upon ; and
with this weight the experiments show that a mean rate of 35 miles an hour
between the stages, after ietting up the speed, and bofore its being checked
may be accomplished, under circumstances similar to those experienced during
the time these experiments wcre in being performed, and with engines of the
power ofthe North Star. And it will be seen that with a load of 80 tons, which
would not much exceed the weight of 8 second class train, a vetocity of nearly
33 miles an bour can be maintained, during the time the engine is at the full
rate of speed.

Taking 35 miles an hour, therefore, as the mean maximum rate of speed
between the stages, it will have to be considered what general average rate
can be kept up between one end of the line and the other ; in this calculation
we have to take into account, the timc lost in getting up the speed, andin
stopping tbe train, the time lost at each station, and all the vicissitudes of
wind, weather, and incidental casualties. On the other hand I think it my
duty to explain, that these exyperiments, which are here brought forvard asa
standard for the assumption of this rate of speed on the Great Western Railway,
&:ugb it is not expected that more weight should he placed upon them than

on experiments generally, which must be considered as éxhibiting more
favourable circumstances than the everyday practlical result; yet it must be
taken into account, that the road for three or four miles from one end of the
line was under repair, and would not therefore present what may be considered
an average result, or what may be expected to be the permanent result when
the road is in the best possible order. We shall see atterwards to what extent
this may be supposed to infiuence the general result; I thought it my duty,
however, to mention it in thls place, that every circumstance connected with
the enquiry likely to operate, in any degree whatever upon the general result,
should be brought into consideration.

On o mere inspection of these {ahles, every person must be struck with the
enormous increase of power required to effect a high rate of speed, or a rate
of 40 miles an hour, compared with that which is required to propel a load at
the rate of about 20 miles an hour. We see the North Star engine, dragging
166 tons at the mean rate of 23,3 miles an hour; while the same engine under
similar circumsiances is only capable of draggiug 15 tons at the 1ate of 41.15
miles an hour. Again the Aolus engine, diags 104 tons at the rate of nearly
23 miles an hour; and only 24 tons at the rate of 37.28 miles an hour. The
engines of less power exhibit precisely the same results, we see them dragging
50 tons at 26} miles an hour, and only nine tons at 40§ miles an hour.

If this had been the result of theoretical deduction, some suspicion migit
have existed of its accuracy, but the above is the result of carefully-conducted
experiments, made under precisely similar circumstances; and akheugh it
might have been desirable that n greater number of experiments bad beeo
e i eorroboration; there ean be 1o doubt bat the resulls as showa by

PN
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this yxperimest exhibit, if not strietly s0, sufficlently correct data for all we
wequice in & practioal point of view,
1 am aware that this te result is composed of the effect of the
engines, the effect of the road, and the resistance of the carriages; and that
@ach of these effects are Hable to modification, to the extent to which each of
them influence the general result, and to which they are susceptible of fur-
&her improvement. We shall afterwards see to what extent esch of these
operate in producing the general result, and we shall also see that this result
is completely and satisfactorily made out by subsequent experiments, on each
of these sections separately; still, in practice, it is the aggregate result to
‘which we must look, and by which we must be guided in our inquirles into the
entire system. It is of the utmost importance to inquire into the causes,
that we may know how far the general result is capable of improvement, and to
wrhat extent; but in practice, conclusions drawn from experiments on & working
scale and character, must carry with them considerable weight as a standard.
1 must here revert to the often repested expressions of opinion, that in
laying down apy standard of power in evgines, and especially any standdrd
with reference to the power of logomotive engines, it should be a varying
©ue, dependant upon their presumed increased powers; and, that looking
baek to the rapid strides of improvement made in the engines, we may natu.
r.llly look forward to further improvements, and that, therefore, our calcula-
tions should rather be founded upon what may probably be the powers of
these engines in future, than upon the powers they exhibit at the present
time. The force of this is irresistible, but we must not, where the result in-
wolves the expenditure of an immense amount of capital, yield to prospective
ical improvements, unless they ocarry with them strong, and almost
certain grounds of practical realisation. The great impulse of improve-
ment giveo to these engines has has been their powers of evaporation, in pro-
ducing a sufficiently rapid evolution of steam with an engine of a tangible
weight. The system of small tubes has effected more than could at one time
be reasonably expected, and we now not only accomplished an immense
rapidity of production of steam ; but we have likewise effected this without
&ny waste of fuel, and this is a most important element in the consideration.
By an inspection of the tables it will be seen, that the average weight
of coke required to convert a cubic foot of water into steam, is not
greater than what is required by the best constructed stationary engines,
and lessthan Mr. Watts’ standnrd, viz. 8ibs. of conl to each cubic foot of
water. When we consider the ingenuity exercited for so long a period upon
this part of the economy of stationary engines, with so little effect, and this,
with engines infinitely more favourably circumstanced than the locomotive
engine, it becomes extremely questionable to what extent we ought to carry
speculations founded upon a presumed increase of evaporating power of
these engines. But allowing to the most sanguine every possible extent of
imaginative improvemeant, snd supposing that we could effect an equally
economical and as great a rapidity of production of steam, with the North
Star, as with engines of the weight of the Venus, Neptune, and Apollo,
which are only of half the power, and which, it may be presumed, would be
the limits of speculation by the most fertile mind, what do we gain, we have
a saving of two tons weight, Or, if we were to go even further, and take
the lightest engine working on the ordinary railroads, and suppose their
powers of evaporation to be doubled, we gain no more than five or six tons
ugon a rallway of the width of the Great Western, and this would give us
20 tons at 41 miles an hour, instead of 15 tons, and so in proportion at other
velocities. The only reasonable speculation of future improvements, is in the
expectation that increased evaporating powers may be given to such engines
as the North Star; nnd that retaining the same weight of the present most
powerful engines, we may 80 increase their evaporating powers as to produce
an increase of effect. Here, however, we have practical data to guide us even
in this respect in these tables: the comparative evaporating powers of the
Aolus and the North Star, are 165 : 115, and the Venus 165 : 106. These
tables show, that with such an ingrease of powers of evaporation, no more
than about three miles an hour is gained by the North Blar over the Alolus
both engines belng of the same weight. It results, therefore, from these
experiments, that it would, practically considered, be imprudent to indulge n,
specilations which are only necessary in case of considerable improvements
being effected in the locomotive engine, and by which a much higher rate of
lpeej can be realized than these engines are at present capable of effecting : —
we shall afterwards see that there is a limit to the velocity of ruilway trains,
by an element over which we have no control, and that it would be impolitic
in a practical or commercial point of view, to attempt more than a certain
rate of speed.
aning thus obtained, as far as the time permitted, the power and capa-
bilities of the epgines upon the Great Western Road, the ncxt step was by a
simtiar set of experiments to obtain the powers of the engines on railways
of the ordinary width and construction. To accomplish this, application was
made to the directors of the London and Birmingham Railway, who very
bandsomely granted permission to make any experiments which might not
ioterfere with the traffic upon the road. When, however, it is considered
that these cxperiments can only be made in the interval between the trains
passing along the line ; that on the Great Western Raiflwsy, where, from the
line being short, much greater facilities are afforded for making the experi-
ments than upon a long live of road, the experiments occupied from the 13th
of September to the 13th of October; and when it is also considered that
these experiments involve considerable expense, and the almost exclusive
abdawtion of the persons connected with the locomotive department, it is quite
unoecsstary o slate that it was extremely difficult to avail ourselves of the

permission granted by that company, without such interference with the

regular trefBe of the road as would bave been unjustifiable.

The engines upon these railways, however, are not 50 varied in their con- -
struction as those of ;the Great Western Railway, and therefore a less num-
ber of experiments were necessary ; for, instead of having to detcrmine the
power of each different kind of engine, it only required experiments to deter-
mine the power of almost one engine, the other being so nearly alike, the
performance of one correctly ascertained was, in fact, the standard of power
of the whole.

Mr. Robert Stephenson, in the most handsome manner, placed at my dis-
posal suome experiments made on that railway on the powers of their engines
during the summer of this year, and, for the purpose of checking these by
my own personal observation, he arranged and accompanied me on an expe-
rimental trip from the Camden Town station to Boxmoor anrd back, and gave
me an opportunity of making other trips to corroborate the accuracy of his
experiments.

able I11. will show tho result of those experiments on the London and
Birmingham Railway. | J
TABLE 1I1.

ACCOUNT OF THE PERFORMANCES OF THR ENGINES ON THE LONNON AND
: BIRMINGHAM RAILWAY.
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Thesc experiments, the results of which are shown in the aheve table, were
made, as will be seen by an inspection of the section, upon & part of the rail-
way, the gradients of which ere very variable; the inolination being in some
parts 16 feet in a mile, and are the mean result in both directions.

Table 1V. is & summary of these experiments arranged for comparison with
those on the Great Western Railway.

TABLE 1V.
TABLE OF THE POWERS OF THE ENGINES OF THE LONDON AND B