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THE CIVIL ENGINEER AND ARCHITECT’S
JOURNAL.

TO OUR READERS.

Upon commencing & new volume of this Journal, we beg leave
to offer a brief statement relative to our past, as well as to our
fature labours. A glance at the index accompanying this present
number will show the variety and importance of the papers, as
well as the number of the illustrations, that have appeared in
these pages during the last year, illustrating the engibeerin
and architectaral progress of the country during that period; ang
we hope it will be found also that we have neglected no opportunity
of bringing before our readers subjects claiming their attention,
-and possessed of peculiar interest. The volume for the coming
year will contain several new features, one of which will consiat
of a series of original sketches of early French Architecture,
principally Ecclesiastical, that have not previously been published,
and, to a great extent, from buildings of which no published
illustrations exist. These we helieve will be found of considerable
value to the architectural student. Another feature will be the
endeavour to give only such plates as will be of permanent value
for reference for practical ancI) professional purposes, and also to
igcrease the monthly number of the plates. f:is also proposed
during the current year to give regularly the papers read before
the Architectural Association, and a report of the proceedings at
their meetings. Many of these papers have of late years been
extremely valuable, and they have not always been reported in
this, or any other professional journal.

From the first establishment of this Journal it has been made
the repository of every class of information coming within the
scope its title embraces, and to this we shall adhere. .

he encouraging support that has for so many years upheld this
work, we gratefully acknowledge, and we entertain the hope that
it will be extended to us during the progress of 1866; and we
trust that our Engineering and Architectural contributors will
afford us a continuance of such communications as have been
hitherto placed at our disposal.

———————e

WORKMEN'S DWELLINGS, WEST HILL PARK,
: HALIFAX.
(With Engravings.)

Taz proof sheets of a work on the eve of publication, under
the sanction of the Society of Arts, eutitled “ The Homes of the
Working Classes,” * by Mr. James Hole, have just reached us,
rather too late to do justice to it; but, as far as we have been
able to scan its contents, it seema to be one of great value, and

* The Homes of the Working Classes, with suﬁmlon- for their improvement,

by James Hole, author of the ‘ Hlstory of the Mechanice#’ Institutes,’ &c., 8vo,
pp. 308, plates. London, Longman; and Baines & Sons, Leeds,

just such a work as is now required to enable the publie fully to
understand the important question of the day, the necessity of
providing suitable dwell'ngs, at reasona’le rates, for the various
grades of the working classes that require th-m. In the work
before us there is scarcely a point in connection with the sub-
jeot but what our author has well considered: he points ont
most forcibly the many existing evils arising from limited spacs,
bad ventilation, and want of drainage, with which those of
limited means have to contend, and shows the advantages that
will acerue to master and servant by affording healthy and euit-
able dwellings for the sons of labour, Many of our wealthy
manufacturers are fully sensible of the unfit state, both as
regards space and arrangement, of the residences of their work-
people, and would, we hope, gladly lend a helping hand to better
the condition of those whose industry brings their wealth, but
the want of knowledge as to all the bearings of the subject,
perbaps, prevents them; it is, we imagine, to bring the subject
1o a simple and unmistakeable way before capitalista and the
public generally that Mr. Hole has entered upon this arduous
task, which he has performed, if we may form a rather hur-
ried opinion upon it, with great industry and consummate
judgment. There are many gentlemen who have taken up the
subject; but amongst the leading men of the day, none is
more sensible than Mr. John Crossley, of Halifax, of the
advantages that the manufacturer would derive from afford-
ing the artizan an imgroved and better state of things ; for this

t and praiseworthy end he has started a scheme, which is
ully unfoks)ed and illustrated in the work before us, for the
erection of improved dwellings, called the “ West Hill Park
Model Dwellings.”

Mr. Holesays the object is ““to encon thrifty artizans, clerks,
and others to obtain freehold dwellinga for themselves. In 1862
Mr. Croasley purchased a very eligible plot of land in the
suburbs of ﬁa?ifu, bounded by the parallel thoroughfares of
Gibbet-lane and Hanson-lane. Invitations were sent to the local
architects, and also to Messrs. Paull and Ayliffe, of India-buildings,
Cross-street, Manchester, offering premiums for the best desigus
for laying out the land, and for the bouses in each class of
dwellings. The plans were publicly exhibited, and the firgs
premium was unanimously awarded to the Manchester architects.

A reference to the ‘block plan,’ see Plate 2, will show the
principle adopted in the laying out.* Streets with through
communications pass at right angles from Gibbet and Hanson
lanes each side of the land; therefore cross streets were made in
connection with them. These are given in the centre of the plot,
and are each 40 feet wide. The ground rises rapidly from east to

* In our next wo shall give Plates 3 and 4, which will ahow the skilful internal
arrangement of the West-hill Park dwellings.
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fn long rows from soutb to north. Thes

betwaen ths fronts of the respective rows not being required for
vehicls traflis, ars appropristed to fower s baving a public
caaseway in the centre 5 fuet wids, and neat iron feneing to
euzlone each garden, Oppmite esch end of each front space a
streat opens out jntn the highway, and gives facility for access by
carta, &o. to the streets at the bmck of the bouses.  Pablic view
of basck streete fa not desirabls, therefore short blocks of houses
are placed fronting Gibbet and Hanson lanes, which render them
in this case comparatively private. By this arrangement the
ocoupants of the dwellings have every inducement to keep the
fronte of thair houses neat and tidy—all onsightly but necessary
Upo’lﬁtlom being confined to the back, and shut out from the
public ays,

It was originally intended that the houses in class No. 4 should
be sracted for about £100 each, exclusive of Jand, strests, sewers,
and architact’s ecommission. It was found, however, that the
desired accommodation could not be obtained in substantial
bulldings for such a smull amount as this; and the cost was
therefore fixed at £130. Nothwithstanding their increased
value, the idea of ! cotiages’ still attached ltuerf to the dwellin
ju this class; and the arrangements were planned acoordingly.
A l{)lclOUI family living-room next the front, and a good scullery
st the back, & smuall cellar below, and three bedrooms above,
seomad to furnlsh every requisite for an artizan’a family; but now
that the houses have heen taken up and occupled, it is found that
the inhabitants are of a higher class, and as a natural result the
ground-floor arrangements have proved uusuitable, Two rows
ouly of thowe dwollings have been erected—namely, at the east
and of the land. The other two ruws to the west of the last-
named (marked class 3 on block plan, Plate 2) have been erected
on a different plan. The area of ground occupied is considerably
Iargor, the contant of ench houne, excluatve of outbuildings, being
vespeotively 88 and 46 yards, but the dwelling-rooms in this case
are placed st the back, and the front Is used for a parlour and
entrance-passage partitioned off, This arrangement gives great
satlsfaction, and the houses are readily taken up. These four
rows, containing In all 62 houses, are all that are yet erected.
Others will follow {n due time,

It will bo moou by the elevation that no attempt han been made
to make theso butldings nrohitecturally fine. The fow foatures
introduowd serve to redeem thermn from positive plainness, but
that in all,  Arohitectural effoct Is reserved for the housea facing
the maln thoroughfaros, which will be for a superior class of
ocoupants, All the builling oarried out so far has been substan-
Minlly done, and the ttings and interoal conveniences have been
carefully attended to, 1e outaide walls are faced with dressed
* wall stonos’ from the distriot quarries, backed with rubblestone,
and lined with brickwork, The Internal walls ure of brick 4%
inches thick, except the * party’ walls, which are 9 inches thick.
‘The roofs are covored with good Welsh slate, and pointed with
wortar underneath, Ventilation flues are provided from the
roots, and steaw flues from the scullerles, ver each doorway
In he bedroomms there ie an opening tilled with perforated zino to
admit fresh air, and & similar opening communicates from each
bLodroom with the roof.  From the roof there is an openlog into
s ventilatiug flue, which risea between the smoke fines up to the
top of the chimney-stack. Al the windows have sasheas double-
hung, and are glaned with good 16 on. and 81 oz. shest glass,
Kaoh houne {s woll aupplied with closeta on both floors, and the
callars have atone ll\orvoa aud overy requisite. Water is laid on
from the street maine to the soulleries, and gas is provided to
each of the ground-floor rooms.

The net coat of the hounes in class 4, inclusive of land, street,
and sowor formation, and legal and architect’s expenses, &c., has
Lestt about £160 for each house.  The houses and land, &o., in
clasa Sﬁwnlm\nt about £370each. The {nternal inishing of these
datter hounea, and aleo the external treatment, are superior to
thoee {n olass &

‘The housns in olasses Noa. 1 and 8 will be of a still more expen-
sive chamoter, estimated to cvat £330 for the houses in class 2,
and £300 (o= those {u oinas 1. Theae are intended for foremea
aud the higher paid class of clerka.  Space is reserved for achools,
dv. (Nes the binl'a-oye represeutation) The Westolill-park
dwellinga puasess & preat advantage: they are pleasaatly situate
iu the upper part of the towa, and clase to a besutifil public park
givea to the town by Sir Francis Crosaloy, Bart, BLP

Tv ehiow bow a wurking wan way become the ywWuer of ove of

!
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wnbuthuudyhnlmiu; therefore the houses are
oblefly 4
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these houses, through the aid of the bailding society, we will take
the cost of & dwelling at £160, which bas to be paid for on the
completion of the building, when a complete conveyance of the

property is given to each purchaser.

WM . £40 0 O
ing society ... 120 0 0
160 0 0
For the advance of £120, subscription has to be paid at
the rate of 5s. per week or £13 a year, for a period of
12 years, when principal and interest are paid. This
Durog thi time tire bas ‘Been tha ‘saving o reot, sy
i is time avi rent, say
%&.ayw,whichhu.-istedtom-kmsbovepny-
meuts, and must therefore be deducted .. 10016 ¢
85 4 0
Amount furnished by purchaser 40 0 0
Interest at 5 per cent. thereon... 24 0 0
Amount of cost of dwelling ... 119 4 0

Thas he obtains for £119 a dwelling worth £160, beaides the
use of a superior dwelling twelve years sooner than he could
otherwise expect to secure it.

The advantage is really greater than thus stated. In practice
it would be difficult for a working man to invest £40 at 5 per
cent. intereat in any other way. e is not only enabled to do
this, but to capitalise his future rent, and make each payment of
it accumulate at compound interest.

We cannot conceive any more practical method by which
employers of labour could raise the condition of the employed,
than that adopted by those true ‘Captains of Industry,’
Edward Akroyd and Jyohn Crossley, in their organisations for
realising to their workmen the ownership of their own dwellings.
How vastly might the relation of emplcyers and employed
improved, to the great benefit of both, if employers would take
an enlightened and humane view of their duties to those
dependent upon them. Assuming, for the sake of argument,
that the old teachings of ‘love your neighbour as yourself,’ of
¢ duing unto others a8 you would be done unto,’ are antiqoated
if not obsolete doctrines, superseded by the new lights of
‘supply and demand,’ ‘buying in the cheapest market, &c,
we do not ask the capitalist to pay one farthing more wages than
those fixed by the most rigorous competition, yet he might
easily offect a vast improvement in the homes of his workpeople,
aud so0 in their general condition, by devoting a very little atten-
tion to that subject. His superior intelligence, especially his
better aoquaintance with the details of business, would enable
him to assist his workpeople in obtaiuing dwelliugs of a superior
character. It bas been said by the author of the Claims of
Labour, ‘that the devout feeling which in former days raised
sugust cathedrals, might find an employment to the full as
religious in building a humble row of cottages’

If a capitalist erect works in a new and sparsely-inhabited
district, he is also under the necessity of building dwellings for
his ‘hands’ But if he erect works in or near a town, he very
seldom thinks it necessary to make any such provision, but
trusts to the existing suppl{; in other words, he is the means
of drawing additional population to the place, and 8o of over-
crowding the existiug inhabitants. He throws upon others the
responsibility of building houses for the new comers, if they
think fit; but if they be not so minded, his hands must crowd
into such lodgings as they can procure, and must suffer whatever
evils in consequence befall them, aud for which the employer is
really as morally responsible as if he had directly caused them.
It may be a very convenient arrangement for a capitalist to sink
the whole of his capital iu his mills, machinery, &c., leaving it
to the speoulative spirit of ocottage-builders to find dwellin
for his people; but is it just to those employed, or to his neigh-
bours? Yet there are men who put down large mills, and yet
never take the slightest thought whether their hands can find
houses or not. That they leave to the laws of ‘supply and
demand’ And what kiud of provision is thus insured the
cottage districts of every manufacturing town can tell. Pecu-
niarily he is often a loser by this ueglect. If his workpeople
have to walk a considerable distance to their work, the mere losa
of physical euergy and effectiveuess is conaiderable in the course
of a year. If they are badly housed, he will lose much in their
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sbeence through sickness, and still more by their idleness and
wastefulnees, the result of their low moral feeling and want of
self-respect. Large factory owners have often admitted that
whatever they have spent in improving the education and social
condition of their workpeople, has been a most profitable invest-
ment; and surely, among all the positive couditions of improve-
ment, none are so powerful as a clean, comfortable, and healthy
dwelling.”

Waat of prevents our entering further upon the contents
of Mr. Hole’s work ; in our next we shall endeavour to mak
our readers fully acquainted with its great value. .

——

ENGINEERING IN AUSTRALIA.

The Williamstown Graving Dock—Since the completion of the
main trank line of the Victoria rai.ways, comparatively few
engineering operations of importance have been undertaken either
by the government or by private individuals; nevertheless, one
or two works of magnitude have been commenced, one of the
most noteworthy of which is, the Williamstown Graving Dock.

The want of a graving dock in the vicinity of Melbourne has
long been felt, and many have averred that the interests of the
K:rﬁ have suffered in consequence of vessels of large tonoage

ving to go to Bydney, or even to the United Kingdom, in order to
effect repairs which, but for such a want, might with advantage
bave been conducted Lere.

This inconvenience is now about to be remedied, the colonial

vernment having determined to expend a sum of about £100,000
1 the constrnction of a dock at Williamstown. The site was
chosen 50 as to render available, asa foandation, a mass of porous
basalt rock known to exist there, which is much better suited
to support the great weight of masoury than the shifting sands
at Bandridge, on the other side of Hobson’s Bay, are. The work
is to be completed in several distinct contracts, and is expected
to be finished in three years’ time. The reason why it will ta'te
00 long to construct is, that the work is to be a yearly progressive
one, and its cost to be defrayed by a sum placed on each year’s
estimates sufficient for the purpose.

The first contract, which Lias been taken by Messrs. T. Glaister
and Co., involves the comstruction of 100 feet in length of the
dock (including the bead wall), the amount of the tender for
which is £23,000. The dock is to be 450 feet long, 50 feet wide
at the bottom, and 80 feet at the top. The side walls are

rovided with seventeen courses of steps, each 18 inches high.

he bottom of the masoury rests on a ﬁ’d of Portland cement
concrete, 2 feet thick; above this comes the invert in two courses,
one 2 feet, the other 3 feet deep. The total height of masonry
in the side walls is 32 feet, and all the upper courses are
Jjoggled together with 6-inch cubes of the same stone as is used
in the construction of the rest of the dock.

The material with which the dock is constructed is that
known in the colony as * bluestone,” a hard, heavy, extremely
durable basalt, easy to work, and geologically of very recent date.
This materinl is extremely abundant, and can be obtained in
good sized blocks, some of those used at the dock weighing as
much as 7 tons.

Some difficulty has heen experienced from the great influx of
water from the sea, and this will probably become still more
serious a8 the work advances sea-ward; at present a No. 4
Gwynne's centrifugal pump, actuated by a 12-horse engine (a
Clayton and Shuttleworth’s portable) suffices to keep it under
by dint of working night and day. Another difficulty arises
from the large clay-boles that occur in the rock on which this
part of the rgock rests. The entrance to the dock will require,
before it can be comumenced, the construction of a large coffer-
dam, and is intended, when the dock is completed, to be closed
by means of a caisson.

The coustruction of the dock is being carried on under the
supervision of the Public Works Department, and the plans
were drawn by the gentlemen in that division of the public service.

It is worthy of note that the Williamstown Graving Dock is
the first piece of work done in the colony, in the construction
of which steam overhead travellers, now so common in England,
Lave been brought into use.
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MATERIALS MOST APPROPRTATE FOR LONDON
EXTERIORS.

By J. Doverass Mareews, ARILBA.

Mzusens of the architectural profession are not unfrequently
censured for allowing their noble art to degenerate into a mere
fashion of the time, and its purity to be sacrificed to meet the
questiouable taste and caprices of those who are ignorant of its
true principles. In reply to this accusation it should be urged
that as population increases, trade and commerce also increase,
that the necessities of the community must be considered, and that
architecture as a creative art must be subjected to changes
ndagbed to the requirements of the population, even though it be
at the sacrifice of some of its characteristics, In no way can this
be better shown than by comparing London of the past with
London of the present. It requires no little stretch of the
imagination, when we traverse the busy streets of the Metropolis,
with the doubles lines of perfectly vertical houses, erected on the
regalation Eriuci les laid down by the Building Act; to picture to
ourselves the habitations of our forefathers some two centuries
and a half ago—when each successive story overhung the one
immediately below, s0 a8 nearly to obscure the clear light of day.
To fancy the old quaint and picturesque half-timbered buildings,
with their low-fronted shops, and with no better means for the
display of marketable commodities than a board, which was made
to do double duty—as a stall by day, and a shutter by night; or
the principal story, with its small panelled wainscoting and its
thick mullioned windows, the casements thereof filled with semi-
opaque glass; and then to contrast all this with the Metropolis of
the present age—when each newly-erected building is endeavour-
ing to surpass its predecessor—and stone, metal, glass, and
colour, are almost indiscriminately pressed into the setvice of the
builder, in order to attract the attention of the passenger, or
to serve as a publication of the importance or wealth of its
occupier. It cannot be doubted that the houses of the olden
time were as beautiful in the eyes of their architects, and as well
suited to the requirements and circumstances of their owners, as
those of the present time are to theirs; and however much we
may be influenced by artistic feeling and Medisval predilections,
there are few that would consider the London houses of the
:]evenbeenth century fitted for the uses and habits of the preeent

ay.

Necessity often compels men to do much which their taste and
judgment would condeiun; and the architect is not always to be

lamed for carrying up his building to an immoderate height,
and apparently supported at its base by enormous plates of fasa
between slender piers, when, if left to follow the dictates of his
fancy, governed by the true principles of art, he would limit it to
a proportinnate height, and give to it, not only the reality, but
the appearance of stability—introducing such an amount of
appropriate decoration as would give the emporium of commerce
the lightness and elegance of the dwelling house.

At no period since the great fire of London, in 1666, has
rebuilding been carried on to so great an extent as during the
lnst few years and at the present time; aud probably at no former
period has the art of architecture been so greatly appreciated by
commercial and mercantile men in their builJ;ngs as now, for
there are but few who consider their capital well expended
without their new buildings possess some considerable archi-
tectural pretensions,

The present value of ground in London, and especially in the
City, bears no proportion to its valae formerly. T/sn, the annual
value of the building was determined by the cost of the erection,
with a comparatively small addition for ground rent. Now, the
reverse is the case, and the capitalist has to calculate the amount
of rent he is likely to obtain by the occupation of every available
portion of his premisea (in height as well as sarface), before he
can venture to purchase or rent the ground upon which they are
to stand; and a few hundreds spent in external display are
found to be productive of a large increase to the annual retarn.

Perhaps there is no subject more difficalt to an architect
to design than many London exteriors, of which the following
particulars may be taken as an example. The site has a very
narrow frontage, and that in an equally narrow street, the
adjoining and opposite houses having ancient light, which must
be respected in order to avoid threatened injunctions, or claims
for compensation for diminished light and air. As much light
must be obtiined in the building itself as is possible. Every



4 THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL

icch of space must be economised; and as the Commissioners of
Sewers scarcely allow an inch projection on the public way, there
is little room for uchitecturarprojection.

In cases of this kind it is obvious that the truly orthodox
Classicstyle (with the exception of the rigid Grecian, so prevalent
about 40 years ago) would be inadmissable. The five orders placed
one above another would be absurd; a bay of a Florentine
palace, whose character is breadth and grandeur, would be
inappropriate; the trne Ecclesiastical Gothic altogether incon-
gruous; and a refroduction of the dwellings of the seventeenth
century but ill adapted to the requirements of this age.

What then is to bedone? Light beiug so esseutial, the new
tmilding must have no extremely prominent parts casting their
deep shadows over the upper portions of the windows, and thus
the effect which is given to buildings situated in open spaces,
and which contributes so largely to the author’s design, cannot
be obtained for him in a city street. The architect, deprived
thereby of the opportunity of giving relief to his design by the
contrasts of light and shadow, is compelled to resort to some means
by which the otherwise extreme simplicityand plainness ofthefront
of his building may-be relieved, and which shall harmonise with
the general design.  This relief may be obtained by a judicions
use of materials that not only possess, but retain pure and
brilliant colours. The consideration therefore of the materials
best adapted for London exteriors, both for durability and
appearance, may well form the subject-matter of an essay at a
time like the present; and in treating the subject we shall divide
it into two parts, viz.,, constructive and superficial. In the former
will be comprised those materials which form part of the structure,
as stone, brick, wood, iron, &c., and in the latter, those which are
applied after the building is erected, as cement, encaustic tiles,
and other ceramic manufactures, moeaic, &e.

In stone most architects have a material which will generally
satisfy them more than any other, and especially in London,
wheve there is every opportunity of procaring stone of all kinds,
the easy transit by rail and water offering great facilities. In
its use an architect is left unfettered: he is not limited to a par-
ticular thickness in the members of cornices and other mouldings,
which is the case with brick, and so frequently interferes with
the correctness of his design; if he desires minateness of detail,
the material will readily allow of it; if he wishes to introduce
variety in colour, he can have it in the glorious hues of the
English stones. But while theso are some of the advantages,
there are cthers which prove disadvantageous to the use of stone
as & building material; among these the principal are its cost, and
the difficulty of procuring such stone as will resist the action of
the weather ans the London smoke. The obtainment of that
boldness of design which is necessary to give grandeur and
effect to a stone fagade, is rarely to be met with in a London
exterior. -

Although stone may be had in London at a very moderate
price, yet it cannot be an economical material unless its compo-
nent parts are such that will stand the atmosphere; and the
atones which alone can do this, are brought from a distance, and
are so close and heavy, that the charge for carriage and increased
labour in working, swells the amount so considerably as to pre-
vent its universal use.

The stones mostly in use are the sandstones and limestones.
The majority of the former are composed of quartz sand cemen-
ted together by some foreign compound substance; when this is
silica, they will be almost unchangeable by the effect of the
atmosphere, but more often with carbonate of lime and clay,
which are easily worn away by the actiou of rain, and soon allow
the stone to be disintegrated. Laminated stones are generally
liable to decay, being composed of mixed grain, and formed in
water frequently give off water in evaporation when exposed to
the air, and absorb it again when rain comes, and are also very
susceptible to froat. The Craigleith stone of Edinburgh is the
most durable sandstone, and the Yorkshire beds stand next in
order, while geuernlly the red stones are the least durable, being
frequently combined with carbonaceous clay. It is a matter of
regret that sundstones should prove so treacherous, as there are
few limestones that have the fine deep tones common to sand-
stones. Much of the enchauting character of ruins, so delightfal
to an artist and antiquary, is due to the use of sandstones; as
however an architect is not required to build ruins, he must use
stone on which he ean depend.

Limestones are of two kinds: the carbonate of lime, and the
earbonate of lime and magunesia. The former comprises amongst
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others the oolitic stones of Portland, Keiton, Anocaster, and
Bath. The latter includes the stones of Yorkshire, Derbyshire,
Bolsover, Mansfield, and others. If it could be ensured that in
the magnesian limestones there were equal parts of carbonate of
lime and carbonate of silica, they wonld be valuable, but for
want of this they often prove very treacherous, as is evidenced
by the stone used in the Houses of Parliament, which is from
the Anston quarries in Yorkshire, and was considered to approach
closely to the Bolsover stone in Derbyshire, which occupies a
high place in magnesian limestone both theoretically and J)me-
tically, but on account of the beds being too thin was considered
useleas in building the Parliament Houses. In reporting on the
decay of the stone used, the committee appointed by the House
of Commons states, “That it is vbvious that, although some
varieties of maguesian limestone are an excellent and durable
material when not exposed to the deleterious influences of a
London atmosphere, yet that in London it is subject to causes of
decay which render it an undesirable and unsafe material for the
construction of public buildings.” The same committee in speak-
ing of Portland, says, “It is equally obvious, that Portland stone
well selected has been used in buildings in London from the date
of 8t. Paul’s downwards, and under circumstances of great expo-
sure, and with most successful results. Portland stone is a
material to be obtained in any quantity, in blocks of any size,
beautiful in colour and texture, reasonable in price, not by any
means as hard as Ancaster stone, and yet with a power of resist-
ing the influence of the London atmoephere that leaves little to
be desired. It must be remarked that Portland stone should be
carefully selected, an operation which would be most satisfac-
torily effected by an agent at the quarries.”

This latter clause suggests an important hint, and it should
always be remembered that the particular bed as well as the
quarry should be inquired into; this is readily seen by inspect-
ing the river front of Sumerset House, built with Portland stone
by two different masons, the lower portion being perfectly black
and sound, and the upper part very white and with scarcely a

ood stone, If the choice of the stone is entrusted to the mason

e will frequently use the softest, as being the easiest to work
and making the cleanest job when completed. Portland has not
only the advantage of being the most lasting stone, but also in
being capable of sustaining a greater weight than almost any other.,
Tisbury stone is a limestone. Bath stone, although justly
celebrated, is scarcely to be depended upon for London buildings.
If it were possible for stones to be quarried, and worked some
months before they are set, there would be far less decay, as the
outer surfaces wou{d so harden as to prevent the entrance of rain
and frost to a considerable extent.

The chief reasons why the atmosphere of London is so destrae-
tive to stone and other materials, are, that a great q;:nn!.ity of
carbon and sulphur is discharged by the lungs of the inhabitants,
and by fires (tbe combustion of coals for the latter exceeding
three million tons per annum in Londonr); the soot readily adheres,
and if not speedily removed,soon commences the work of decom-
position. The removal is scarcely ever attemgted, except by
rain, which in its downward course is affected by the solid sub-
stances floating in the atmosphere, soluble in water, aud gene-
rally containing carbonic gas, sulphuric acid gas, and sujphate of
ammonia, which together form a coating which soon acts on the
cementing medium of the stone. The more absorbent a itone is,
the nooner it will decay, as in winter especially it hokis the
water, which soon freezes and in the expansion incident phereto
breaks the stone to pieces. Much decay may be privented
by protecting the more exposed projections by lead, gnd im
occasionally washing by the hose oFa fire-engire, or othierwise,
the more sheltered parts, which generally decay the sponest,

as the sooty incrustation is seldom disturbed by the w or
weather. .
The question of the preservation of stone, either by a qoating

of some substance which will form a species of waterproof}, or so
to modify the chemical condition of the surface as to make the
softest stone as hard as an imperishable rock, is a very dfifficult
one, and one which time alone can determine.
have been tried; any process whereby the stone is pai
otherwise disfigured should be opposed, as by being so t
the truthfulness of the material is in a great measure }
cement wonld answer all purposes and be considerably cheapen.
Pansome’s process seems to be the best, and has so far fproved
successful : it consists of coating the surface with a solfation of
soluble silicate, and afterwards with a solution of chloridf of cal-



Jan, 1 1866)

cium, by which an insoluble silicate of lime is formed in the body
of the stone or other material.

In designing a stone bnildinq breadth should be studied as
much as possible, a8 nothing looks more unsatisfactory than
narrow stone piers, which at once denote apparent weakness in
that material, which ought most of all to give the appearauce of
solidity and streogth. Intimately associated with sand and
limestones are those older and harder materials, granite, and
serpontine, and also marbles, which lend so great a charm, and
often brighten up a design that would without them be cold and
cheerless, and which also offer so ready an escape for the evil just
complained of, in using a narrow stone pier, by subatituting a
ocvlomn of stronger material, whereby no room is lost, and a far
mwore pleasing and satisfactory effect is obtained.

Granite is a material abcunding in England, Seotland, and
Ireland, aud can be obtained of almost any colour. It has the
advantage of being as little liable to decay as any material, being
composed of crystalline matters, and almost unabsorbent and but
little expased to injury, it is capable of taking and retaining a
good polish, which is evidenced by many specimens used ex-
ternally in London many years since. The material being of
such a bard nature, aud therefore expensive to work, will effec-
tually prevent its being ornamentally worked to any considerable
extent When ornament is introduced, it should be incised, as
roost suited to the material. A simple but very effective mode
of obtaining ornament lias recently been adopted at the new
offices of the Royal Insurance Company in Lombard-street, where
the mouldings round the principal doorway are of polished
granite, and the ornument apparently worked afterwards, and left
rough from the chisel. The cost of granite, considering the diffi-
culty of working and its weight in transit, is not great, and
doubtless, as it becomes more largely nsed and more machinery
is bronght to bear in ¢utting and polishing, the expense will be
greatly reduced.

Serpentine is a material that is said to offer complete resist-
ance to the London atmosphere. Its chief ingredients are silica
and magnesia ; being very close grained, it is capable of bearing
an excellent polish by friction, which it is said to retain perma-
nently. Like granite, it can be obtained in almost any colour,
and of moderate size. Although its advantages render it very
desirable for use where it can be closely iuspected, it cannot be
generally recommended for external use, on account of its heavy
appearance, as street dust will soon accumulate and form a
conting even on polished material, and this would soun obscure
the beautiful bat small veins with which it abounds. Its cost is
sumewhat more than ordinary granite,

It would be almust an impossibility to enumerate the marbles
which are to be found in the United Kingdom. The Irish, Der-
byshire, Staffordshire, Somersetshire, and Devonshire are those
best known. A visit % the Museum of Practical Geology, in
Jermyn-street, will give some idea as to the infinite variety of
eolour to be obtained by their use; there seems little reason
why, with such beautiful materials so near at hand, Italian
and other Continental marbles should enter so much into
the construction and beautification of English buildings as at
present.

Marble, as a rule, will stand the London atmosphere, although
in some, especially the Derbyshire, there are small crevices into
which the rain enters, and in time causes decay. Tt is not pro-
hable, however, that marble will ever enter largely into external
decoration, as, although capable of taking a polish, it will not
long retain it when exposed to the atmosphere; and the mere
fact of using marble without being permaunent and lasting
(neither of which it can be for long without polish), is an useless
expevditure.

any experiments have, from time to time, been made, and
patents obtained, for the manufacture of an artificial stone, by
which science endeavours to make up the deficiency existing in
nature; but these, with few exceptions, have to be fired,
which renders the process expensive; and, unless great care is
bestowed, the materials will be imperfectly burnt; and, when
anoulding and other delicate portions are required, are very
liable to twist in the process.

M. Coignet manufactures an artificial stone, composed of
rand, grey lime, aud Portland cement, mixed with a little water,
and allowed to consolidate in wmoulds. This material has been
io use largely in France since 1859, and a church near Paris
is said to be entirely built of it. This process seems a difficult
one, and its success must depeud on the proper slaking of the
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lime, and the purity of the Portland eement,—difficulties in
London, at least, almost insurmountable.

The material, however, which seems to combine excellence
with cheapness, is that patented by Mr. Ransome, called “con-
crete stone” (prizes for designs in which were offered by the
Company to our Association last year.) It consists of sand mixed
with silicate of soda and water in a niill, from which it emerges
a thick paste ; it is then immersed in chloride of calcium. A
chemical combiuation at once takes place, which firmly cements
the sand, and a true sandstone is formed impervious to the
action of the atmosphere. Its colour is good, and it can be
moulded into almost any form, und, if required, undercut as
much as ordinary stone. It hardeus very quickly, and is ready
for use soon after it is made. The cust of manufacture is small,
all the materials being close at hand; and this, with the addition
of the strong opinions expressed in its favour by some of the
most eminent chemists, canpot fail to bring it sooner or later
into very gevernl use. From experiments made, it is found
capable of resisting a greater pressure even than Portland stone,

The material, however, which must occupy the architect’s chief
attention is Brick; for, great as may be the advantages offered by
the foregoing and other materials, they are all more or less expen-
sive,—hn great cause for which is the coat of carriage; whereas

.elay abounds in and around Loudon to an almost endless extent,

and is easily converted into brick, in the manufacture of which
it obtains the double advantages of being a durable and cheap
material.

No manufacture is more ancient than that of brick, and it is
worthy of remark that, in whatever country clay was found, its
buildings were generally of brick rather than stone; and it is
surprising, considering its extensive use, the art of brickmaking
has not, uutil quite recently, taken its proper position among the
arts and sciences.

Much has lately been done in the way of improving both the
material and the setting, but there is still much remaining to
be done; but at the present time, when such millions of bricks
are being consumed by our great eugineering works, it is pro-
bably too much to expect; but if some manufacturer could be
found, willing to take up the ratter as an art, he would fizd
ample scope for his exertions, and would doubtless in time be
crowned with success.

The advantages of brick are numerous, but care must be
taken not to overrate them. While calling in its help to give
colour in his fagade, the architect must be cautious as to ita use ;
and, while employiug it ornamentally, must be mref:ul that the
oruament is adapted to the material. This is of importance,
and warrants special atteation. Some of the disadvantages of
the bricks at present in use are their coiour, size, and coarseness,
and also the unevenneas of their sides and edges.

Everyone must have remarked in passing through our streets
the frequent failures in brick buildings from the want of harmony
Frevadiug them, and this is in a measure unavoidable; the
imited colours which can at present be obtained frequently
Decessitate the employment of oue colour throughout, or relieved
sowetimes by bands of bricks of a strong contrast, or by cutting
up the surface into a variety of forms and of various colours,
whereby all breadth, depth, repose,and harmony are lost. In
the present day, when scieuce and art work so harmoniously
together, it is not too much to hope that ere long we may have
bricks of a variety of colours, so that a correct polcyhromatic
effect may be obtained when desired. The want of this desidera-
tion is much felt in London, perhaps more so thau anywlerg
else; as in a narrow street red or dark colored bricks would be
out of taste, aud the only alternative, therefore, at present is
cream or yellow as a facing. . .

The size of the bricks is a great impediment in design, for
although most useful in earrying out the requirements of the
Building Act as to the thicknesses of walls, it fetters the archi-
tect greatly in composition ; and this is showu by the dispro-
portiouate forms adopted in wany buildings, whereby the effect
18 sought to be obtained wholly by coloured brick. So long as
this iwmpediment is allowed to exist, so long will buildings lack
that purity of form so distinguishable in those of the ancients.
Correct form and proportion must be primary; ornament,
colour, and decoration are (though important) secondary con-
sideratious,

While the Act of Parliament was in force restricting bricks to
one size, we can readily understand why no endeavour was.made
to alter it; bat now that it is altered, it is a matter of regret
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that other sized brioks, capable of being worked in with the
common stocks, are not more generally manufactured. Bricks of
about the thickness of tiles could be very advantageously used
as bands, and often with better effect than an ordinary course of
bricks. To borrow a suggestion from Mr. Harris, contained in a
lecture before the Association, “ Bricks 13§ 4 9 or 9 + 9 would
afford a good opportonity for a sunk ornament being stamped,
and filled in with a clay of another colour, and burnt together ;”
or even stamped without the introduction of the filling, and in a
variety of other ways.

One thing especially should have the careful attention of an
architect in his London buildings—~namely, detail. He has
seldom the advantage of breadth, or the help of nature, to make
up for plainness ang coarseness of detail, which is often the case
in the country, and he must remember that his building has
only itself to rely on ; it is not only that portion that meets the
eye of the passer-by that requires the careful study, but also the
upper details. This is frustrated, in a great measure, by the
bricks at present in use, and especially where they are used
decoratively as well as constructionally; aud on this account
many a design, good in itself, has been entirely spoilt by being
carried out in a coarse material.

It is with great difficulty that a brick-front is worked neatly
without the aid of tuck-pointing; this is, or ought to be, inadmis-
sablo, especially where colour is used, as it seriously cuts up the
design, and destroys all breadth and harmony. When bricks are
used as projections in string-courses, pilasters, &o., they ought
to be first squared and rubbed, which, however, adds greatly to
their cost, and does not, after all, make satisfactory work. In
moulded bricks this is especially necessary on account of the
inequality in burning. The coarsenesa of the wsurface, however,
forms probably the chief ground of complaint. The roughness
allows the soot and other matter with which the London atmo-
sphgre is charged to lodge on their face, which, instead of being
washed off by the rain, becomes a paste, aud fills the pores of the
brick with the coating previously hanging om it; therefore,
notwithstanding that a brick front may, wheu finished, satisfy
the admirers of colour, yet after a time the whole effect is lost,
the bricks soon losing their colour, and darkening unequally;
this is especially observable where red bricks are used in combi-
nation with white or yellow malms—the former being frequently
pressed, and consequently not so porous as the latter, retain their
colour for a much longer period.

Induration is put forward as a remedy, by filling the pores of
the brick with a coating impervions to the weather, and
doubtless it does succeed to some extent; but the great want
still is—a brick well, truly, and squarely made, with a slight
glaze on its surface. Bricks of this description were in use in
Nineveh and Babylon, and more recently in some of the older
buildings at Harrow and its neighbourhood. Bricks with a
very high glaze for wall linings, &c, are manufactured by
Messrs, Minton; but both on account of their cost (upwards of
1s. each) and their high glaze will always prevent their use as an
external material. It may be objected that buildings faced with
glazed materials would gnve an unpleasant appearance when
seen in any other way than in direct elevation, as their glaze
would reflect the light; but it is A question worth consideration,
which is the least evil? It has been said that the sun is never
visible in London, and in some streets this is almost true; but
at any rate almost every house is in the shade or fog more than
half the year. If a glaze could be given to bricks similar to
that on common stonewars, a great and lasting good would be
accomplished, and nothing would do more to relieve the streets
of Londou from their dreary, gloomy, and in some cnses almost
dejected appearance. While hoping that such materials will
soon make their appearance, a little careful study in detail wouid
not be thrown way. An hour's careful designing will often
produce more variety in brick forms than is generally thought.

Terracotta forms a valuable adjunct to a brick building;
being capable of receiving almost any amount of ornamentation,
nud having the additional advantage of being impervious to the
atmosphere. The real meaning of the word ‘is barnt earth.”
Its components are chiefly clay, flint, glass, and fossils, the latter
coctaining phosphate of lime. These are crushed and pounded
together, aud formed into a paste, with the addition of a little
water; then ground in a mill, and afterwards thoroughly beaten.
It is then modelled into the furms required, and allowed to
harden; afterwards put into an oven, which is heated sufficiently
to partially vitrify it, and then allowed to cool gradually, and
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withdrawn. Its manufacture has existed for many centuries,
and its durability is evidenced by the remains frequently brought
to light. The cost of the production of terra-cotta is small, bat,
like all other moulded articles, the chief cost is in the modelling.
Its colour is a at recommendation, and harmonises well
with brickwork. It has lately been used largely in construction,
some examples being the buildiugs at the Horticnltural Society’s
Gardens, the Charing Cross Hotel, a church near Manchester,
and a portico in Cumberland-street, Hyde Park. It is stated
that the entire cost of the latter work, including modelling, was
less than if executed in brick and common stucco. If this be
80, its cheapness will greatly recommend it; but as a general
rule this mnst not be taken as a guide. There are, however,
disadvantages in the employment of terra-cotta which should be
borne in mind in employing it as an ornamental material.
There is always a great risk in firing, owing to unequal
contraction. In the case of continuous moulding and ornament
this is a serious drawback, as it is well nigh impossible
for the various blocks so to join that the true line may be kept.
Terra-cotta is also a brittle material, which must prevent its use
where strength is required, and especially if exposed to jarring.
If used externally in a damp situation, it frequently receives an
unpleasant green tint, giving it the appearance of neglect and
decay. Mr. Blashfield, of Stamford, has of late given much
attention to the subject, and has succeeded in an admirable
manner. There is no doubt that, like most other manufactured
artigles, terra-cotta will improve as it becomes more generally
used.

Notwithstanding that, as a rnle, iron as an external building
material is objected to by architects in Loudon exteriors, its use is
frequently thrust upon them. Tt is impossible to defend it in an
artistic point of view, as its wiryTines ever give the appearance of
weakuess, notwithstanding its actual stréength. The chief recom-
mendations are—strength, the power of spauning large openings,
and occupying less space than other materials, all of which are
advantages that demand attention, especially where every inch of
roown gains additional rent, and every foot of window light
proportionately reduces the gas bill. The present Building Act
precludes its use to any considerable extent, but there are means
of gettiug over this difficulty. It therefore becomes every archi-
tect to take the matter up carefully, ever beariug in mind that
the fundamental principle in its use should be truthfulness, Cast-
iron admits of much ornameutal treatment, but all ornament
should be suited to the material itself, and not mistaken for stone
or other treatment. Wrought-iron may be ornamented to almost
any extent, and, if desired, an iron structure mag be 8o designed
as to allow of the use of tiles, majolica, and other materials as
panels.

——————

PARIS TMPROVEMENTS.

Tre expenditure of the City of Paris, apart from that of the
State, for works of public utility during the present year is given
officially at two hundred millions of francs, or eight millions
sterling. The application of this sum is as follows:—

e
Public promenades and plantations 1,280,000
‘Water supply and sewers ... . o - 1,320,000
Religious edifices, hospitals, municipal buildings, 2,400,000

and public schools... e
Road work ... 8,000,000
£8,000,000

Of all the public works the sewers are beyond question the
most important and the most difficult of execution, and the
progress which has been made during the last-few years, not only
! tf:extension but in the improvement of the system of these

t outlets of impurity is one of the most important facts in the

istory of Paris. Itappearsthat in the year 1860, the total length

of all sewers of the city was 15,386 métres. The additions made
since are as follows:—

Mdires.

From 1800 to 1831 there were constructed new ) o410,
. sewers equal in extent to v

1832 to 1839 ... e 50,870

184v to 1847 27,804

1848 t0 1849 .. 5,925

1850 t0 1855 ... e e 21,788



Jaz. 1, 1866)
* Mitres.
In 1856 . cer 38,528
1857 o 10,999
1858 . 4,438
1859 o vee v 14,383
1860 e 19,944
1861 e cee 20,079
1862 80,057
1568 . e ose 30,682
1864 39,227
In addition to the above, the branches for the service 16,559
of private establishments awount to - ’

The whole amonnting to 388,451 métres, or more than two
hundred and thirty miles in length.

Another new public %n.rden is about to be formed in tho four-
teenth arrondisement of the city. Thesite selected is the plateau
of Montsouris, an_ elevated spot commanding the valley of La
Bievre and affording a fine view of Paris and the surrounding
country. The Parc of Montsouris, will be counnected with the
main boulevards of the city by a road forty metres wide, to be
called the Boulevard Jourdan, and will be approached from
other quarters by four other ronds, two of twelve and two of
twenty-two metres in width. The new park will cover an extent
equal to nearly forty acres; the park of the Buttes Chaumont, now
in course of formation, covers fifty acres, the Bois de Boulogne
and the Bois de Vincennes are respectively 3000 and 3100 acres
in extent.

Immense works are now under hand, with the special view to
the improvement of the approaches to the Exhibition of 1867.
The whole of the steep hill known as the Trocadéro, and which
extends from the old village of Chaillot to Passy, is being cut
dowt, and three new Boulevards will shortly pierce this hitherto
inconvenient suburb, and" conpect it directly with the river and
the Champs Elysées. Theenormous quantity of rubbish supplied
by these works is being carted to the Champ de Mars, to form a
foundation for the new Exhibition building. In connection with
this great work may be mentioned the widening of the Bridge of
Jena, which will correspond with the main axisof the Exhibition
building; the pathways are to be added to the roadway, and new
footways constructed on each side of the bridge. Opposite this
bridge, on the side of the Champs Elysées, will be a fine open
space, called the Place Josephine, and in which will stand the
statue of the Empress. There are six churches at the present
moment under construction, two large structures, both nearly
finished, in the heart of the city, and four in the outskirts,

Next to the new series of sewers, and infinitely more open to
publie appreciation, the new markets will probably be the most
striking works which the municipal government of Paris will
have to show the world in 1867. The great central halles, or
market, with it broad streets all under cover, (which hasalready
been described in the Journal,) is rapidly approaching completion,
and will be certainly the finest establishment of the kind iu the
world; the market of the Temple and that of St. Honoré, situated
in the very heart of the city, have been entirely reconstructed,
four or five others have been greatly improved, and six new mar-
kets, to replace those which have been demolished, are now being
erected in the same style as that of the great central market, that
ia to say, nn columns of cast-iron, supporting lofty, well-lighted,
and well-ventilated roofs formed of ironm, zine, and glass, with
extensiva cellars for the storage of stock and materials, and sup-
plied with water and drainage in the most complete manner.
Two other markets are also under consideration, and by the time
the great Exhibition opens there will probably not be a specimen
left of those assemblages of dirty huts which formed the old
markets, and supplied refuges to myriads of rats, and so were
many sinks of pestilence. Two of the six new markets now
under construction, cover respectively areas of 2000 and 2700
square yards.

—_———

INSTITUTION OF CIVIL ENGINEERS,

Dec. 12.—The Paper read was on ‘‘ Lrperiments on the Strength of
Cement, chiclly in reference to the Portland cement wsed in the Southern
Main Drainage Works.”” By JoBN Grant, M. Inst. C.E.

This communication related to an extensive series of experiments, the
results of which were recorded in veluminous tables forming an appendix
to the paper, carried on during the last seven years, with a view to insure
8 far as possible that only cement and other materials of the best quality
should be employed in the Southern Main Drainage works, of which the
author had charge as resident engineer.
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As a preliminary step, samples of Portland cement were obtained from
all the principal manufacturers for the pu of experiuent. The
ave weight of these sawmples were found to be 1086 1b. per bushel,
and they sustained breaking or tensile strains, at the end of a month,
varying from 75 1b. to 719 1b, upon 2§ square inches. A clause was
then inserted in the specifications to the effect that the Portland cement
to be used in the works should be of the very best quality, and grourd
extremely fine, weighing not less than 110 1b. to tue striked bushel,
and capable of resisting a breaking weight of 400 1b. upon an area 1}
inch square, equal to 24 square inches, seven days after being made,
and after being immersed in water for the whule of that time. The
standard was subsequently raised to 500 lb. on the same sectional area,
which was that used throughout the experiments.  During the last siz
years 70,000 tons of Portland cement had been used in these works,
which extended over a length of 18 miles and had cost £1,250,000.
This quantity of cement had been submitted to about fifteen thousand
tests, at a cost of only five farthings per ton. The machine devised for
showing the tensile strain was a lever balance, constructed by Mr. P,
Adie (Assoc. Inst. C.E.), and its first cost waa from £40 to £50. 1t
waa 80 simple that an ordinary workman could be trusted to test the
cement, and the cost for labour did not exceed £80 per annum for each
machine.

The msanufacture of Portland cewnent required extreme care in the
admixture of its two simple and well-known ingredients, clay and chalk,
it being necessary to vary the proportions according to the quality of the
chalk; thus, in white chalk districts, the clay formed from 25 to 30 per
cent., and in grey chalk districts from 16 to 20 per cent. of the whole
bulk. The manufacture was carried on almost exclusively on the banks
of the rivers Thames and Modway; the clay, which should be as free
from sand a8 possible, being obtsained from the creeks and bays between
Sheerness and Chatham. Long experience now enabled the clerks of works
and others to detect the qualities of the cements by colour and by
weight. Very strong Portland cement was heavy, of a blue grey colour,
and ret alowly, in fact, the longer it was in setting the greater was its
strength,  Quick-setting cement had generally too large a proportion of
clay in its composition, was brown in colour, and turned out weak, if not
useless. In the first schedule of prices 2s. 3d. per bushel was inserted;
but this was far above its present market value.

But the tests were not alonc sufficient. It waa essential that constant
supervision should be exercised to insure that only clean and sharp saud
should be mixed with the cement; that the cement was only supplied
with sufficient water to reduce it to a state of paste, which was best
accomplished by means of a perforated nozzle at the end of a pips or
watering can; that the bricks or stones were thoroughly seturated with
water, 8o that in setting the cement might not be robbed by absorption
of the moisture neocessary for its perfect hardening; and that a current
of water waa prevented from passing over the cement, or through the
joints, during the progress of setting, as this would wash away the
soluble silicates.

The results as a rule were the average of ten tests, the samples being
immersed under water from the time of setting to the time of testing.
The tables showed that, during the last six years, 1,369,210 bushels of
Portland cement had been submitted to 11,587 tests, and that the
cement was found to be of the averayge weight of 114°5 1b. por bushel, and
to possess an average tensile strength of 608-61b. upon 24 square incher,
being 514 and 21 per cent. in excess of the two specified standards. It was
ulso ascertained that, provided Portland cement be kept free from mois-
ture, it did not, like Roman cement, lose its strength by being kept in
casks or in sacks, but rather improved by age—a great advantage in the
case of cement whioh had to be exported. Experiments, couducted over
periods varying from one week to twelve months, with Portland cement,
weighing 112 Ib. to the imperial bushel, gauged neat and mixed with
varying proportions of different kinds of sand, showed that ncat cement
was stronger than any admixture of it with eand; that mixed with an
equal quantity of sand (as had been the case throughout the Southern Main
Drainage Works); the cement might be said to be, at the end of a year,
approximately three-fourths of the strength of ncat cement; that with
two, three, four, and five parts of sand to one of cement the strength
was respectively one-half, one-third, one-fourth, and about one-sixth that
of neat cement. Other experiments sbowed that at the eud of twelve
months, neat cement kept under water in a quiescent state was about
one-third stronger than that which was out of water, both indoors and
exposed out of doors to the action of the wenther; that blocks of brick-
work, or concrete, made with Portland cement, if kept under water until

uired for use, would be much stronger than if allowed to remain dry;
:x% that salt-water was as good for mixing with Portland cement as fresh
water. Bricks of neat Portland cetnent, after being made three, six, and
nine months, withstood a crushing force of 63, 92, and 102 tons
respectively, or equal to the best quality of Staffordshire blue bricks; wnd
bricks of cement mixed with four and five parts of sand, bore a pressure
equal to the best picked stock bricks: while Portland stone of similar
size, bore on its bed a crushing weight of 47 tons, and against its bed
somewhat less, and Bramley Kall stonc sustained on its bed %3] tons,
and against its bed 54§ tons. Portland cement concrete made in the
proportions of one of cement to six or eight of ballast, had bcen exten-
sively used for the foundations of the river wall and the picrs of the
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reservoirs at Crossness, as well aa for the foundations generally both there
and at Deptford, with the most perfect success. It was thought that it
might be still more advantageously used as a substitute for brickwork
or masonry, wherever skilled labour, stone, or bricks were scarce, and
foundations had to be made with the least expenditure of time and money.
‘Whenever concrete was used under water, care must be taken that the
water was atill, a8 & current, whether natural or caused by pumping,
would carry away the cement and leave only clean ballast. Roman
cement, though about two-thirds of the cost of Portland was only
about one-third its strength, and was therefore double the cost when
measured by strength. 1t waa, besides, very ill adapted for being mixed
with sand.

In conclusion, the author, whilst recommending Portland cement as the
best article of the kind that could be used by the engineer or architect,
warned everyone who was not prepared to take the troubls, or incur the
trifling expense of testing, not to use it; as, if manufactured with im-
proper proportiens of its constituents, chalk and clay, or improperly
burnt, it might do more mischief than the peorest lime. Further
experiments were desirable, on the strength of adhesion between bricks
and cewent, under varying circumstances; on the limit to the increase
of strength with age; on the relative strength of concrete made with
various proportions of cement and ballast; and on the use of cement
in very hot climates, where probably extra care would be required in
preserving tbe cement from damp, and keeping it cool until the process
of setting had been completed.  On these and other important points,
the author trusted that all who had the opportunity would record their
observations, and present them to the Inatitution.

The Annual General Meeting.

Dee. 19, 1865.—It was remarked in the Report of the Council, that
the position which the Institution had now attained must be satisfactory
to all its members, and eminently so to those few still living who, many
years aco, when young men, laboured earnestly to secure for it a
recognised place among the scientific societies of the Metropolis. They
seemed to have anticipated that a time would arrive when, as a matter of
course, every one in any way connected with the profession would belong to
the Institution; for in the charter of incorporation granted in the year
1828, as well asin the bye-laws and regulations based upen that charter,
the designation *‘civil engineer” was made to embrace every branch of
engineering except that devoted to the military art. Tt was well that
this shoulg be constantly borne in mind, so as to prevent that which
should ever be one united body being split up into sections. There
seemed to be no remson why, at this time, any limitations should be
introduced, or any restrictions be imposed, tacitly or otherwise, which
might operate to render less comprehensive and complete the perfect
embodiment of the profession in the Institution; and in that view efforts
should be directed to consolidate all branches under ane corporation, and
thus to add materially to the power, influence, and importance of the
profcssion at large.

There had been twenty-four ordinary genmeral meetings during the
past session, when twelve papers only, out of those submitted to the
council, had been read, owing to the protracted and animated discus-
siona to which they gave rise. Of these commanicativns one-half had
reference distinctly to foreign enterprises or discoveries, including—a
description of Giffard’s injector, probably one of the most ingenious and
scientific pieces of mechanism of modern times; an account ot the Docka
aod Warehouses at Marseilles, where the imports and exports were
estimated to amount to three million tons per annum; a notice of the
Chey-Air bridge, on the Madras Railway, and particularly as to the
methods employed for raising the water out of the foundations; an
account of the Drninage of Paris; and two Essays on the Decay of
Materials in Tropical Cliruates, and the methods employed for arresting
and preventing it. At home, the works for the Main Drainage of
London and for the interception of the sewage from the River Thames,
were fully detailed and illustrated; a description was given of the Great
Grimsby (Royal) Docks, with a minute account of the enclosed land,
entrance locks, dock walls. &c.; the particulars were recorded of a
highly iuteresting experiment—the employment of locomotive engines,
for passenger traffic, on the Festiniog Railway, a mineral line with a
gauge of 2 feet only; the maintenance of Railway Rolling Stock was the
subject of a useful communication, embodying the statistics for a period
of thirteen years, of ali the atock belonging to the North Eastern Rail-
way Compnny; a careful and elaborate inquiry on Upiform Stress in
Girder work, suggested by a previous discussion at the Institution, and
Ly which it was sought to be mmintsined that uniform stress was
perfectly consistent with the utmost economy of materials; and a
description of the river Tees, and of the works upon it connected with
the navigation.

It was stated that arrangements had been made by which Volume
xxii. of the Minutes of Proceedings would be in tbe hands of the
members in February next, Volumes xxiii. and xxiv. in the months of
May and August following, and Volume xxv. for the present session
before the meetings were again resamed in November, 1866,

In the belief that many members and associates of the Institution
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were in the habit of making obnervations and experiments, on subjects
connected with engineering science, which were seldom published, but
remained as notes in memorandum books, and in time were lost, the
council urged the members to contribute results of this kind, for the
purpose of forming an appendix to the minutes.

About three hundred volumes had been added to the library during
the year; and a portrait of the late Sir William Cubitt, past president,
by Mr. Boxall, R.A., had been received fromn his son, Mr. Cubitt.

The tabular statement of the transfers, elections, deceases, and
resiguations, showed tbat the number of elections had been 142, of
deceases 21, of resignations 5, and of erasures 8, leaving an effective
inerease of 108, and making tbe total number of members of all classes
on the books on the 30th of Novemberlast, 1203. This was an increase
of nearly 9 per cent. on the present number in the past twelve months.

The deceases announced during the year had been:—Sir John William
Lubbock, Bart., Honorary Member; Colonel Frederick Blomn, Frederick
Braitbwaite, John Isaac Hawkins, Captain Gustaf Lagerbeim, John
Lewis, James Beauwont Neilson, Jacob Perkins, Frederick Walter
Bimms, aud General Alexander Wilson, Members; George Abernethy,
John Grorge Appold, Matthias Wolverley Attwood, William Henry
Richard Curll, Willinam Jobnson, Edwin Marshall, Benjamin Oliveirs,
Sir Joseph Paxton, John Francis Porter, Andrew John Robertson,
and Douglas Sutberland, Associates. By the will of the late Mr. Ap-
pold, whose intereat in the welfare of the society was unflagging, pro-
vigion was made for a sum of One Thousand Pounds being conveyed to
the Justitution on the decease of Mrs. Appold.

Au examination of the statement of receipts and expenditure showed
that, during the year ending the 30th of November last, the recsipts
from subscriptions and fees alone amounted to £3950, as against dis-
bursementa of all kinds of £3511; while the income account was further
increased by the dividends upon trust funds amounting to £353, and
upon other investments (not being in truat) of £400, as well as by mis-
cellaneous receipts to the extent of £350. Twelve years ago, 1n the
annual report for the session 1853-54, the total income of the Institution
wus estimated to amount to £1923, and the expenses exclusive of the
minutes, to £1649. In the interval the receipts had been increased
from subscriptions and fees more than twofold, and from dividends and
other sources more than seveu times; on the other hand, the disburge-
ments, exclusive also of the minutes, had in the last year been £2086
only, against the estimated sum of £1649 at the former period. The
realised property of the Institution now comprised:—I. General Funds,
£12,510 3a. 6d.; II. Building Fund, £2502 5s. 5d.; I11. Trust Funds,
£8970 128. 7d., making a total of £24,983 1s. 6d. as against £22,541
5s. 6d. at the date of the last report.

The Benevolent Fund established in connection with the Institution,
twelve months ago, had since been fully organised, and a committee of
management appointed, who would in due course have to report to the
subscribers of the fund. 1t might, however, be stated, that the dona-
tions actually received had amounted to £22,782 17s., and the annual
subscriptionsa for 1865 to £712 16s., being in the former case a little in
excess of the sum promised, and in the other an inocrease of 30 per cent.

A private bill to be submitted to parliament in the ensuing seasion,
and for which plans had been deposited and the usual notices served,
appeared caloulated to affect very seriously the interests of the Inatitu-
tion. This was in reference to that part of a project entitled ‘* Houses
of Parliament Approaches,” which contemplated the compulsory pur-
chiase of all the propertyon the north side of Great George-street,
including the house occupied by the Institution. The council felt it to
be their duty to direct attontion to this subject, belisving it to be one
which demanded serious consideration.

After the reading of the report, Telford Medals and Telford premivms
of Lnoks were presented to Messrs. J. W. Bamalgette, C. Reilly, E. H.
Clark, and Capt. H. W. Tyler, R.E.; Telford Premiums of ks to
Moessra, T. Hawthorn, E. Fletcher, E. Johnston, G. O. Mann, W. J.
W. Heath, and J. Taylor; and the Manby Premium in Beoks to Mr.
H. B. Hederstedt. .

The thanks of the Institution were unanimously voted to the Presi-
dent for his attention to the duties of his office ; to the Vice-Presidents
and the other Members and Associates of Council for their co-opera-
tion with the President, and their constant attendance at the meetings ;
to Mr. Charles Manby, Honorary Secretary, and to Mr. James Forrest,
Secretary, for the manner in which they had performed the duties of
their offices; as also to the Auditors of the Acoounts, and the Sorutineers
of the Dallot, for their services.

The folluwing gentlemen were elected to fill the several offices on the
Council for the ensuing year :---John Fowler, president ; Joseph Cubitt,
Charles Hutton Gregory, Thomas Hawksley, and Jobn Scott Russell,
vice-presidents ; James Abernethy, William Henry Barlow, John
Frederic Bateman, Natbaniel Beardmore, James Brunlees, Thomas
Ellot Harrison, George Willoughby Hemans, John Murray, George
Robert Stephenson, and Charles Vignoles, members; and Joseph
Freeman and John Kelk, M.P., associates.
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ON THE PROPOSED NEW COURTS OF LAW.*
By TromAs WEessTER, Q.C.

SiTUATION AND AREA OF SITE

‘WiTHIN the district bounded on the north by Carey-street and
Liocoln's-inn, on the south by the Strand and the Temples, on
the east by Bell yard and Temple-bar, and on the west by New-
inn aud Clement’s-inn, is the site on which the Palace of Justice
is to be erected, and the Courts and Oftices of Judicature are to
bo coucentrated. Its clearance will be commenced forthwith.
The approaches and appropriation of the site are the questions in
which the public and the profession are now most interested.
The site, when cleared, will be found to be about 20 feet higher
on the north, or Carey-street, than on the south, or Strand side,
and to bave a gradual inclination from the north-east, at the
corner of Bell-yard, towards the south-west, at the church of St.
Clemnent Danes,—a circumstance not to be disregarded in con-
sidering the approaches to the palace, as it is from the south-west
side alone that we must look fur an approach terminating in the
Palace of Justice, and presenting a coup d'eil worthy of the
subject. Tt is too much tu hope and expect that this opportunity
may oot be lost, but that the fullest advantage may be taken of
it,—that the noble examnple of the Emperor of the French may be
followed; that, while the citizens of Paris rejuice in seeing their
prioeipal buildings placed at the end of newly created and impos-
ing thoroughfares, the citizens of London may not te denied a
sinilar satisfaction.  The approaches from the north and north-
east, though capuable of great improvement, cannot he adapted to
an approach of the kind snggested, wthout aun interference witha
property already exclusively devoted to the profe-sion, and ex-
tremely valuable; as, for instance, Lincolu’s-Inn, the New Record
Office, and Rolls House; Serjeant’s-inu, the Law lustitution, and
other buildingsin Chancery-lane. A guod uccess to the Palace of
Justice from the level of Chancery-laue fur carrisges, aud over
and under Chancery-lane for passengers, may be obtained; but
a grand approach, such as may be presented on the south-west,
is pecuniarily impracticable on the north-enst side; aud its attain-
ment would reuder the sitea great thoroughfare for traific having
no occasion to resort to the Palace of Justice,
20 feet in the levels of the ground between the north aud south
may be taken advantage of to afford in extra floor on the southern
portion of the site, and a saving of 20 feet in the ascent to the
principal story—the floor of the Great Hall of the Palace of
Justice—{rom the northern and western side.

LEVEL OF THE SITE AND OF THE THAMES EMBANKMENT.
The relative levels of the site and of the Thames Embankment
preseut advantages not to be disregarded. The Strand at St.
Clement’s may be taken to be about 30 feet above the level of the
roadway of the Thames Embankment, below which, at the depth
of say 20 feet, are the Metropolitan Ruilway and the Low-level
Northern Sewer.

SubwaYS UNDER THE STRAND, FLEET-STREET, AND HoLBorx.

Thus access may be obtained to the basement of the Palace of
Justice, aud Ly an easy iucline to the level of Carey-street, by a
suobway under the Strand in the neighbourhood of 3t. Clement's
Chureb, and the trattic to and from the Pulace of Justice may be
sepurated and isolated from the traflic between the level of the
Strand und other parts of the Metropolis. Thusthe great stream
of trathic using the Thames Embankment en route to or from other
places than the Palace of Justiee, and the tratiic to aud from the
Palace of Justice, may be rendeved .indepeudent the one of the
other, and prevented obstructiug the approaches to the Pulace of
Justice trom the north-west, north, and uorth-east. Such
approaches from the Thames Embankment ay be connected
with the approaches from the west and north on the western side
of Lincolu’s-inn-fiekls; from Covent-garden ou the west, anld
Holborn ¢n the uurth; they woull remove one of the greatest
plague-spots in the Metropolis, lead to the purification and im-
provement of the distriet of Clare-muarket, nud the tervitory almost
anknown, except to those who pass between Lincolu’s-inn and the
west, lying between Great Queen-street, Lincolu’s inu-fields,
Drury-lane, and Clement’s-inn. .

APPROPRIATION OF THE SITE.

The appropriation of the site mast depend ou various considera-
tions, amougst which the area to be dealt with, and the

* Paper read ut the Social Science « ongress,

The ditference of
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requirements of the courts, are the most prominent. The area of
the site may be tuken at 7} acres. The difference of levels of
Carey-street and the Strand will give an extra floor of about one-
half that area, without ext-a excavation. ILet us start from the
level of Fleet-street and the Strand, at the Temple-bar entrance
to the Palace, and assume the basement of the building to be 20
feet below thut level, or 10 feet above the level of tlie road of the
Thames Ewmbankment, or 30 feet above the level of the rails of
the Melropolitan Ruailway, and of the Low-level Sewer in that
embankment. This basement of 74 acres (without deducting the
space necessary for areas for lights and passages) has been pro-
posed to be appropriated to strong roows, for the preservation of
original wills and other documients of value. For the wills alune
it has been said that upwards of three acres will be re\luired. To
this basement access may be had by subways under Fleet-street
aud Chancery-lane, so as to connect it at once with the Temple,
Serfe&nt’s-inn, the Rolls and New Record Office. The basewmwent
will have a depth of about 40 feet next Carey-street, or ou the
north side, should it be thouglit expedient to carry it throughout
at that level; and if Carey-street can be relieved of the through
traffic by which it is now encumbered, by reason of the obstruction
nt Templu-bar, the arch of which is too low to permit the passage
of the high-loaded vans and waggous, a portion of that street muy
be wade available to widen the area for the lights to the basement.
Tbe ground-floor of the Palace, or that on the level of Fleet-street
at Temple-bar, would be about 20 feet below the level of Carey-
street; and assigning 20 feet for the height of the rooms on the
ground story, aud 20 feet for the height of the next, we arrive at
the level of the flous of the Great Hall, about 40 feet above Fleet-
street, and 20 feet above Carey-street.

ARRANGEMENTS OF CoURTS AND OFFICES ABOUT TRE GrEAT HaLL.

In the arrangement of the courts on the sides and at the ends
of or around the Great Hall, the principles of separation and
isolatiou are essential for the convenient and economical adminis-
tratiou of justice. In this respect it may be well to imitate the
arrangements of the new Assize Courts at Manchester, in which
those principles are applied to the extent there required.

Tle precise arrangement of the courts will be matter of detail
for afterwconsiderativn, but tiie general principles may be
indicated.

For the purpose of illustrating the arrangement of the conrts
and offices in counection with the Great Hall, let us suppose a -
series of four concentric circles, the inner representing the Great
Hall; that in the space between the circumference of the first and
secoud circles are arracged the courts and otfice: immediately
connected with them; that the space between the second and third
circles is a passnge or corridor for communication with the courts
and offices arranged between the first and second circles; and that
the offices nre lucated between the third and fourth circles.
Access to the courts will then be obtained from the Great
Hall on the one side, and from the corridor between the second
and third circles. Access to and from the Great Hall will of
course be opeu to all, but access by the corridor will be strictly
confined to the judges, officers, jurors, professional men, witnesses,
and parties actually engaged in the business of the courts, or
passing to and from the offices located between the third and
fourth circles.

Thus the general public and parties engaged, or whose attendance
is necessary to the conduct aud progress of the cause, iay be
separated and isolated from each other, but able to intermingle
in the Great Hall, and entering and leaving the courts by
ditferent routes.

The courts, and offices immediately connected with the conrts, as
the retiring-roows of the judges and the jury, will be arranged in
the space between the first and second circles, each court with
the offices iinmediately connected with it presenting substantially
the sawe arrangewent, but differing only in details according tv
the requirements of the business to which it is devoted. The
interval between each court, or each set of courts, will be available
for access between the Great Hall and the great corridor, by rising,
us in the courts at Manchester, to a level above the level of the
floor of the Great Hall. Thiselevatiop, of any 4 feet, will give the
menus of access to the bench and the retiring-rooms of the jndge,
and to the jury box and retiring-rooms for the jary, while a
descent of 4 feet will give access to parties and witnesses engaged
in the cause, and afford the means of separating the witneases
on either side from each other, in convenient waiting-rooms
immediately accessible to the court. This level of the floor of the

3
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jndges’ rooms, which may he conveniently designnted the level of
the bench, forms a most important feature in the new conrts at
Manchester, and in the arrangements hereafter mentioned,
especially in reference to the suggested entrances to the courts.
The indiscriminate manner in which the wituesses on either side
are permitted to intermix, during the progress of the cause, with
each otherand the general public, and the difficulty with which
they are introdunced into, and withdrawn from, the witnees-box,
are serious defects in our administration of justice; and any scbeme
for the courts in which this was not amply provided for would be
most geriously defective. It is of the greatest importance also
that the jory should be provided with accommodation wholly
independent of the access to the public, and that their retiring-
room should be convenient for communication with the judge.

The offices of the masters of the several courts should be in
immediate connection with and contiguous to the several courts,
and it may be sufficient to have indicated and illustrated by
imaginary circles situations suitable for their location on the level
of the Great Hall and courts, while the floors immediately below
that level will afford space for the Writ and Record Offices, with
couvenient accesses to the cffices of the masters of the respective
courts. The contiguity of the several Writ, Record, and Judgment
Offices to the master or the conrts is of less importance than
bringing them all into as close contiguity as possible with each
other, with the view of a general consolidation and concentration
of such offices for all the courts.

INTERNAL ARRANGEMENT OF THE COURTS.

The construction and internal arrangement of the courts would
appear to have received little consideration, many being most
inconveniently large or small, and none presenting that separation
and isolation by whicb the convenient administration of justice
may be so mnci facilitated. In many, the position of the witness-
box is so inconvenient as to lead to its abandonment, and to
placing the witness in some new position more convenient for the
judge and jury and counsel, but most inconvenient to the witness,

he inconvenience of ingress and egress, and the manner in which
all parties are intermized with each other and with the public, is
matter of universal complaint whenever circumstances of interest
give rise to a crowded court.

To the relative position of the judge, with a jury-box on either
side of the court, arranged with three seats holding four each,
and of the counsel, no exception can be taken.  The great defect
is in the position of the witness-box, and the difficulty of ingress
and egress for the witneases, professional men, and others necessary
for the progress of the cause. Accommodation for jury-men in
waiting, for atudents, for short-hand writers, and reporters, must
form an essential part of the arraugement. The witness under
examination naturally turns to the counsel by whom he is examined;
the reply to the question will be naturally addresed to the same
counsel, and consequently, according to the arrangements adopted
in many of the courts, from the judge and jury, by both of whom
the witness should be heard and seen. The witness, if placed near
to, and a little below and on the right hand of the judge
(assuming the jury to be on the left of the judge), that is, on the
opposite side of the judge from the jury, will speak across the
jndge, be seen by the jury, and heard equally by the jury and
examining counsel; from whom he will be about equally distant.
The position of the witness-box in the Courts of Queen's Bench,
Common Pleas, and Exchequer, is an illustration of this; but the
witness might with advantage be nearer the judge than in any of
those cases. If the witness be placed between the judge and
jury, his back will generally be turned on one or the other, and

e will sometimes get engaged in conversation with some of the
jary, a most objectionabﬁ and inconvenient practice. None of
these courts present convenient or isolated ingress or egress for
the witness, who must struggle and be intermixed with the
general crowd, with whom he is intermixed both before and after
hia examination. Nor are the jurors, counsel, attorneys, or parties
any better off, as the experience of thnse attending the courts at
‘Westminster, and other courts in the Metropolis, will affirm.

This may be wholly avoided by a passage uuder or on either
side of the seat of the judge. Assume the floor of the judicial
bench to be 4 feet above the level of the floor of the conrt, by steps
descendiug+4o the level of 4 feet below the floor of the court, ingress
and egress may be obtained under the bench, and communication
eflected with suitable separate waiting-rooms, in which the
witnesses of either party prior to their examination may be kept
together, ready to be called as required. The witnesses, after
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examination, may be permitted to passinto the conrt by a passa
under the upper seat of either jury-box, and intermix with the
eneral cx-owg.e This ingress and egress under the floor of the
nch may also be made available for counssl, attorneys, and other
rties immediately engaged in the cause, The oor of the court
tween the bar and the bench would afford (the witness-box by
which it is usnally encumbered being removed) ample space for
short-hand writers and reporters, with seats and small desks under
the jury-box; the centre part being kept clear for ingress and egress
and the exhibition of mnodels and plans, in the introduction and
exhibition of which great inconveuience is frequently experienced.
The seats reserved for students might be immediately behind the
bar, the access to the firat and second row of bar-seats being from
the floor of the court under the bench, and to the third and other
rows at each end next the jury-boxes by passages under the
upper seat of the jory-boxes, or direct into the Great Hall;
the seats for the public being behind, at either angle, with
entrances only from the Great Hall. Thus the angles of the
rectangular courts would be utilised, and the hearing improved;
and I would suggest whether the shape of the courts should not be
rectangular and hexagonal in all cases; the part occupied by the
bench and jury-bozxes being rectangular, and the other part three
sides of a hexagon. The seata for the bar and the public should
be slightly raised, so that every person may be able to see and hear
withont difficulty; for, unless this be the case, it is almost hopeless
to attempt to preserve the quiet of the court,

———

LIMES, CEMENTS, MORTARS, AND CONCRETES.*
By Caas. H. HaswewrL, Engineer, N.Y.
{ Continued from page 267, vol. 28.)

CaLcarrous MORTAR, being composed of one or more of the
varieties of lime or cement, natural or artificial, mixed with sand,
will vary in its properties with the quality of the lime or cement
used, the nature and quality of sand, and the method of manipula-
tion.

Mortar.—Lime, 1; clean sharp sand, 2'5. An excess of water in
slaking the lime swells the mortar, which remains light and
porous, or shrinks in drying; an excess of sand destroys the cohesive
properties of the mass It is indispensable that the sand should be
sharp and elean.

Tuarkish Plaster, or Hydraulic Cement.—100 1b. fresh lime re-
duced to powder, 10 quarts linseed oil, 1 to 2 ounces cotton.
Manipulate the lime, gradually mixing the oil and cotton, in a
wooden vessel, until the mixture becomes of the consistency of
bread-dough. Dry, and when required for use mix with linseed
oil to the consistency of a paste, and then lay on in coata.

Exterior Plaster or Stucco.—1 volume of cement powder to 8
volumes of dry sand. In India, to the water for mixing the plaster
is added 1 Ib. of sugar, or molasses, to 8 imperial gallons of water,
for the first coat, and for the second or finishing, 1 lb. sugar to 2
gnllons water., Powdered slaked lime and smiths’ forge scales,
mixed with blood in suitable proportions, make a moderate
hydraulic mortar, which adheres well to masonry previously coated
with boiled oil. The plaster should be applied in two coats laid
on in one operation, the first coat being thinner than the second.
The second coat is applied upon the first, whilst the latter is yet
soft. The two coats should form one of about 14 inch in thick-
ness, and when finished it should be kept moist for several days.
This process may be modified by substituting for the first coat a
wash of thick ocream of pure cement applied with a stiff brush
just before the plaater is raid on. When the cement is of too dark
a colour for the required shade, it may be mixed with white sand
in whole or in part, or lime paste may be added until its volume
equals that of the cement paste.

Khorasser, or Turkish Mortar, used for the construction of
buildings requiring great solidity, gowdered brick and tiles,
fie sifted lime. Mix with water to the required consistency, an
lay on layers of 6 and 6 inches in thickness between the courses of
brick or stone.

Interior Plastering.—The mortars used for inside plastering are
termed Coarse, Fine, Gauge or hard finish, and Stucco.

Coarse Stuff.—Common lime mortar, as made for brick masonry,
with a small quantity of hair; or by volumes, lime paste (30 lb.
lime) 1 part, sand 2 to 2} parts, hair § ‘When full time for
hardening cannot be allowed, substitute from 15 to 20 per cent.

* From the Journal of the Franklin Inatitute.
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of the lime by an equal proportion of hydraunlic cement. For
the second or “brown coat ” the proportion of hair may be alightly
diminished.

Fiue Staff (lime putty)—Lump lime slaked to a paste with a
moderate quautity of water, afterwards diluted to the consis-
tency of cream, and then allowed to harden by evaporation to the

uired consistency for working. In thia state it is used for a
“ alipped coat,” and when mixed with sand or plaster of Paris it
is used for the “finishing coat.”.

Gaage Stuff, or hard finish, is composed of from 3 to 4 volumes
fine stuff and 1 volume plaster of Paris, in proportions regulated
by the degree of rapidity required in hardeniug; for cornices, &c.,
|ge proportions are equal volumes of each, tine stuff and plaster.

8tueco is composed of from 3 to 4 volumes of white sand to 1
volume of fine stuff, or lime Funy.

Scratch Coat.—The first of three coata when laid upon laths, and
is from } w%of&n inch in thickuess.

Une-coat Work.—Plastering in one coat without finish, either
on masonry or laths, that is, rendered or laid.

Two-coat Work.—Plastering in two coats is done either in a
laying coat and set; or in & screed coat and set. The acreed coat
is also termed & floated coat. Laying the first coat in two-coat
work is resorted to in common work instead of screeding, when
the finished surface ia not required to be exact to a straight-edge.
It is 1aid in a coat of about 4 an inch in thickuess. Except for
very common work, the layiug coat should be hand-floated. The
firmneas and tenacity of plastering is very considerably increased
by hand-floating.

Screeds are stripa of mortar 6 to 8 inches in width, and of the
required thickness of the firat coat, applied to the angles of a
room, or edge of a wall, and parallelly at intervais of 3 to 5 feet
all over the surface to be covered. When these have become
sufficiently hard to withstand the pressure of a atraight-edge, the
interspaces between the screeds should be “ filled out” flush with
them, 80 as to produce a continuous and straight, even surface.

Slipped Coat is the smoothing off of a brown coat with a sinall
quantity of lime putty, mixed with 3 per cent. of white sand, so
as to make a comparatively even surface. This finish answers when
the surface is to be finished in distemper, or paper-hangings.

Hard Finish.—Fine atuff applied with a trowel to the gpth of
-about }th of an inch.

Ldimate of Labowr and Materials for 100 square yards of Lath

and Plaster.
Hard- >
Materials. “ﬁr:ebhce:l.':ork. ¢ Two (,o:::k.ﬂllpped
Lime ...| 4 casks $4-00 [l 34 casks, | $3-33
Lump lime for fine stoff ... . -85
Plaster of Paris ... t » *70
Laths e ...] 2000 4-00 2000 4:00
Hair... «e.] 4 bushels, *80 |i 3 bushels, +60
Common sand ...| 7 loads, 2:00 | 6 loads, 1-80
‘White . .-.| 2§ bushels, +25
Nails ..| 18 pounds, *90 || 13 pounds, 90
Masony’ labour . ...| 4 days, 7:00 || 34 days, 6+12
Labourer ... .18, s$-00 |2 , 2:00
Cartage ... 2:00 1-20
Cost of 100 yards, $25-50 $19-85

Concrete or Beton, is a mixture of mortar (generally hydraualic)
with coarse materials, as gravel, pebbles, stones, shells, broken
bricks, &c. Two or more of these materials, or all of them, may
be used together. As lime or cement paste is the cementing
substance 1n mortar, so is mortar the cementiug substance in
concrets or beton. The original distinction betweep cement and
beton was, that the latter possessed hydraulic epeigy, whilst
the former did not. i

Hydraulic.—1} part hydraulic lime measured when unalacked,
lg part racd, 1 part gravel, 2 parts of a hard limestone broken.

i8 mass contracts 1 in volame. Fat lime may be mixed with
concrete, without serious prejudice to its hydraulic energy.

Farious Compositions of Concrete.—Forts Richmond and Tomp-
kins, U.S.—Hydraulic.—308 1b. cement=385 to 37 cubic feet of
stiff paste. 12 cubic feet of loose sand=9-75 cubic feet of dense.

For Superstructure.—11-75 cubic feet of mortar as above, and
16 cubic feet of atone fra%menta. In the foundations of Fort
Tompkins, about one-twelfth of its volume was composed of
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stones from } to § of a cubic foot in volume, rammed into the
wall as the concrete was laid.

Sea Wall— Boston Harbour—Hydraulic.—308 1b. cement, 8
cubic feet of sand, aud 30 cubic feet of gravel. The whole pro-
ducing 32'3 cubic feet.

Superstructure.—308 1b. cement, 80 lb. lime, and 14'6 cubic
feet dense sand. The whole producing 12825 cabic feet.

Total Cost of Labour and Materials Expended in laying Concrete
Foundation at Fort Tompkins, during the year 1849.
LaBovUR.

Wages of sub-overseer, 42'2 days, $2 per day $ 8440
s maeon, setting planks 82:8 days at $2 per day 165-60
» labourers (assisting), 1536 days at $1 per day 153-4)

s labourers transporting and ramming concrete,
2971+8 days at $1 per day . . 2971-80
Total ocost of labbur ... $38375-40

MaTERIALS.

4,006 casks cement at 85 cents $3481-60

12,288 ,. sand at 8 cents 386-64

20,480 ,, broken stone at 8 cents 163840
$5488-64
Total cost of labour and materials $8864-04

Total number of cublic yards of ooncrete laid, excluding

the stone masses rammed in ... 36064+
Cost per cubic yard of pure concrete ... 2:48
Deduct for stone masses in .. 2%2

Cost per cubic yard as laid

Cost of Maronry, of various kinds, per cubic yard, and the volume of
Mertur required for each.—(General Gilmore, U.S.A.)

- s Cost.
w. | 33| 2 §b§g
i
Masonry, g ® 38 o | By
’ AR LR
R L)
;g 2 g H] 'E o% g | a
Cu. . | Bls, Bls. $cts. [$cts | §cts.
Rough, in rubble or
gravel, from § to vy
cubic foot in volume, | 10*8 | *565| 1-22 90 410 | §°
Blocks, large and small,
not in courses, joints
hammer-dressed, 81| -428; -92 62 7 7-62
masses; headers
and stretchers dove-
tailed ; hammer dress-
ed; beds and joints
laid close, ... D 05 -11 08 9 9-08
Ordinary ; courses 20 to
32 in sire, ... ol 18 +08 *17 ‘12 570
Ordinary ; courses 12 to
20 in size, ... | 2 1-05 <22 ‘16 2-19
Brick, ... . .| 8° 42 | +90 ‘66 | 570 | 620
Concrete, good, Yo 11 *54 1175 1-21 219 | 820
’e medium, [} *41 [ 1-06 65 156 | 221
” inferior, ... 8- +87 3N ‘60 145 ) 2'05
Rubble, without mortar, 3 to 830

Cost of materials assumed ns follows: Cement, $1:20 per barrel;
lime, $1; bricks, $4:25 per M.; sand and gravel, 80 cents per ton;
granite spalls, 55 cents per cubic yard; labour, $1 per day. For
walls less than 2 feet in thickness the cost is increased.

B ———

OBSERVATIONS FOR CONSIDERATION, PREVIOUSLY
T THE LAYING OF ANOTHER ATLANTIC CABLE.*

By T. Sermour Burrt, F.RS.

The first Atlantic telegraph cable was actually laid between
the shores of Ireland and America, in the year 1858; and by what
Toeans was it 8o efficiently laid without on any occasion, if I err
not, ita breaking or separating thronghout any portion of its
length, so as thereby to require the difficult, if not fatal, operation

* From the Journal of the Society of Arts,
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of hauling it in again to cut out the faulty part, and to effect ita
repair? %Iow was il laid 7—Why, by muking use of two ships
instead of one, viz, the English Agamemnon and the American
Niagara, which ships, each conveying out half the cable, having
juined the ends of the same, and spliced them in central Atlantic
ocean, steered away for their respective countries, which they satis-
factorily, if not simultaneously, reached, after having deposited
these two halves of the cable in the bed of the sea, as well as
baving connected the other two ends with the ends of the coils
proceeding from the two opposite shores. Well, this fact shows the
possibility, or rather the practicability, of laying a cable between
this country and America or Newfoundland.,. Then why has the
operation not succeeded in the second instance I—Simply, because
one ship only has been employed in the performance in the latter
instance, instead of two ships. For, if two ships managed so well
to lay a long cable in the first instance, why should only one ship
l.ave been employed on asecond operation, and one, iudeed, which
L su specially failed 7 As time represents nearly everything with
respect to the chances of storms occurring to disturb the equable
paying out of the cable, it is manifest that if ouly one ship be
employed in the operation instead of two, there must be fonr
chances to one against the one ship escaping a storm in double
the time, to that of the two ships escaping a similar calamity or
inconvenience in half the time, as required for the voyage; besides,
the two ships, before parting in mid-ocean, on depositing their
joined ends of the cable in deepest water, being nearer one
another, can help one another in the most difficult portion of their
course, or that were—if the cable shculd break at or over the
central (or assumed) deepest part of the ocean—they would both
remain, or separating, would return to meet again, and so con-
stantly to assist each other in recovering the escaped end of the
coil. Whereas the one ship alone has no help at band but its
own. I should be dispesed therefore, to advocate the use of two
such ships again, instead of one, in the operation of relaying
the Atlantic cable.

But there is another argument against the nse of one ship only.
That ship must, like the Great Eastern, necessarily be of immense
size, in order to be sufficiently capacious to contain, or stow away,
the whole muin length of cable, which consists of 1900 or 2000
miles or more. Now, the greater the size of the ship the greater
the stress exerted upon the cable when she raises her bow above
the surface of the water—like as a giant pulls more strongly than
a child. A smaller ship’s baul or'styain exerted upon the over-
hanging eable wonld not so tend to rend that cable (notwithstand-
ing its tendency to rise to the wave to a greater height than the
bow of the larger ship) as would the terrible dead weight and
rise or stress or strain of the huge ship itself, the resistance of
the cable being unuvecessarily overpowered by the superior
momentum of the latter vessel, an:i being thereby caused to be
rent in twain, from the effect of the increased tension, which
serves to break it like a piece of thread. And therefore, probably
if a very small ship or steamer could be steered in advauce of the
Great Eastern, on lier next attempt, and could then be made
to receive the descending part of the cable after it has left the
latter ship, and, next, to deposit it directly over its own bow into
the deep, the cable would be less liable to be «orn asunder than
if the big ship should pay it out alone and at’once over its own
bow directly into the abyss.

But why did the cable which had been first laid fail? A reply
to this momentous question is printed in Part I., Vol. IIL, of
my Miscellaneous Papers on Scientific Subjects, London, 1861,
pp. 32-8, in a letter addressed to the late Viscount Pulmerston,
whilst Prime Minister, dated July 23, 1860.

1 repeat the question. Why did the first-laid cable fail, after
having been properly laid from eud to end? It failed simply
because oue-half of the length had been twisted (in manufacture)
to the right hand of the line of its axis, whilst the otlier half had
been twisted to the left hand of the same live cr axis. How was

this done? One of the halves had been manufactured on the -

banks of the Thaines, the other half in another locality, the name
of which I forget. Yet, strange to say, this futal defect was
considered, it appears by the Times of the 13th of May, 1858, to
have been remedied or * overcome” by joining the the two ends,
in widway Atlautie, to certain “rods of iron, loaded with a weight
in the centre,” which it was hoped—for it could could not have
been believed—would rectify the fault. Aud so the cable failed
—and, yet not even a trial beforehand was made of the two
pieces—pieces contrarily twisted, be it remarked, and known to
be so—by joiniug them together, I mean the half cable twisted, tu
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the right hand and the other half twisted to the left, in order to
ascertain the effect of a heavy strain exerted upon those two
halves when o joined. The consequence was that the so-joined
coils, each consisting of one-half the whole cable, soon began to
unwind and gradually to untwist themselves, until the electric
pulses or pulsations, passing through the gradually attenuated
core or copper wire, upon which the eptire strain or stress was
now thrown, became weaker and weaker, until they shortly after-
wards, like my Uncle Toby’s pulse in “Tristram Shandy,” fluttered,
stopped, beat agaiu, and then entirely ceased! Nor was this
effect to be wondered at. Let any person of average common
sense try the effect himself with two sets of small wires z)r threads),
three or four threads in each wire; one set twisted to the right
hand the other set to the left hand of the axis of each coil, and
then let him, after having joined one end of one coil to one end
of the other by a firm knot, or even a “curved bar of iron,” and
after having stretched the whole coil in a straight line, with a
stress bearing upon it, state from his own experiment, proof,
and experience, what he considers to have been the main, if not
sole, cause of failure of the first-laid Atlantic Telegraph Cable.

It matters not with a cable manufactured in but one directirn,
ie, with the helix to the right or with the helix to the left,
whether it be cut and then joined again either at the
surface of separation, or at the opposite ends, or with the cut
end of one portion joined on to the worn end, or to the further-
most end o})the cther portion, because the helix or twist would
remain the same in any mude of junction throughout the entire
line; but, I maintain that if one portion of the other half be of
a different twist to any portion of the other half, both portions
of the coil situated near the point, or rather surface of junction,
will, on tension being applied, immediately begin to unwind
themselves; and thus will transfer the tension they are intended
to resist from themselves to the central copper wire they are
intended to support, which latter will consequently become so
attenuated from that powerful cause, as at least to separate
itself into two detached parts, besides being more or less laid
bare by the opening up (or out) of the outer helix, consisticg of
coils of wire and other substances placed for its protection. Let
anyone try the effect of the experiment, as I said before, and
the result must confirm the entire correctness of this assertion.
Therefore, I assume it to be absolutely necessary, in order to
avoid certain failure, that all parts of the cable, shore-ends as well
as others, should be manufactured of one uniform helix cr coil.

The point now, hiowever, for consideration is, how to lay the
cable again after the occurrence of two not altogether unexpected
fuilures? or, rather, how to lay a new cable, and that, if
possible, without having to “haul in” again any portion of it
after it has been “ paid out,” in order to discover the where-
abouts of its faulty insulation, and with a certainty of weakening
the chain or cable on every occasion that it is cut and again
spliced. Now, this ditficulty may be partinlly obviated by not
having so very many splicing places in the original cable; for
it must bo evident that the greater the number of splicings or
junctions in the saswe the less the chances of its efficiency.
The parts *“spliced” together cannot possibly be so strong
or so closely connected, or the central wire (the vehicle of the
electric mes-age) so intimately adhesive in all its tibres, as the one
originally mauufactured in its integrity. What a Jarge number of
splicings or juoctions there mnst have been in the late Atlautic
cable; first, there was the batch of splicings required to join each
of the several lengths sent down at differeut periods from Messrs
Glass and Elliott’s workshops by each vessel that shipped a
length to convey and juin it on to its predecessor on buard the
Great Eastern, Then a splicing was required for each of the
tauks when filled, or at any vate for two out of the three tanks
in which the cable was stowed on board the leviathan ship
Next, the *splicing the main brace” to the end at the Irish
shore, and “yet another” splice would have been required at the
junction with the land side on the American shore. *I’ll see no
more,” as Macbeth says, almost dreading this loug account of
spliciugs in the late cable, nud trusting it may be possible to
avoid some of them in the new oue. The first laid cable was not
so cut and so joined, it is to be presumed, as the second one, and
yet the former was undoubtedly laid the whole distance, and for
the moment successfully so—n niessage haviog been transmitted
from end to end—from America to Eugland, and this without the
occurcence, thut I am aware, of any breakage or separation of the
coll (save one), in consequence of a mishap. How was this doue?
By the employmeut of two ships. And would not the cable
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have continued its insulation for a reasonable time—not expect-
ing, of course, that it would have solved the problem of perpe-
toal motion—had not its two halves been coiled, unfortunately
in two contrary directions; and had they vot still more unfortu-
nately been joined together with that sad and fatal fault existing;
although the fact was koown at the time, or beforehand,
certainly before the 13th of May, 1858, without a trial being
made to ascertain whether the cable would, when so joined,
aucceed or not, and when such a trial would have caused but a
few hours’ delay in the comwmencement of so great and glorious
an undertaking.

In recommending, as I have doune above, that two ships should
be employed in the performance of this great work instead of
ove, 1 dv not mean to infer that the operation canuot be com-
pleted by the Great Eastern herself, providing a smaller accom-
panying vessel can be steered but a little way ahead of her, for
the reception of the descending cable as it descends from her
bow, and before it is allowed to enter into the deep sea, as hefore
explained. I would only desire to be understood as generally
advocating the use of two ships iustead of one in the execution
of this vast undertakiug, iu the completion of which we all as
Englishmen must feel so deep an interest.

Oune great tmeans of control, however, should exist in the
paying-out apparatus, which should be made by means of springs
and wheels, or other seif-adjusting arrangements, to apportion,
at the required velocity, a sudden supply of slack cable, when-
ever a great and sudden rise of the ship’s bow happens to take
place, and to require the said supply as from a feeder, so that the
amount of strain upon the cable should, if possible, be neither
more nor less than a constant quantity. Upon this most impor-
tant arrangement a great deal of the success of the work must
neceasarily depend; whereas a Jifferent principle will involve but
little chance of such a desideratum.

—_—————

STUDY AS A PREPARATION FOR PRACTICE*
By T. Roger Swity, F.R.LB.A.

STuDY as a preparation for practice is. a subject of more than
ordinary interest for the members of a society like this, which
cousists almost entirely of students, either commencing practice
or prepariug for practice as architects; but is also a theme
presenting more than ordinary difficulties to anyone desiring to
treat it fully and fairly. I have felt it impossible to do what I
consider justice to the subject, and therefore I must trust to your
forbearance and indulgence while [ lay before you this attempt,
an attempt which I felt was almost called forin order to complete
the views taken in two papers which I have in previous years
had the houour of reading before you—one *“On commencing
Practice,” the other * On the Conduct of Business.”

At the outset I must apologise if [ appear to assume a dogmat’e
tone. If this is 8o, I mnst plead as my excuse that you will hear
but little to-night except things of the truth and importance of
which I am very fully convinced in my own mind; yetin pressing
my views on your attention I desire to refrain from seemiug to
dv so with that positiveness which he might well assume who
was conscious of having as a student done all that I 1ecommend you
to do, and been all which 1 desire each of you to become, If
parts of this paper are written with a consciousness of advauntages
gnived, other parts are written with a desire that you should
escape mistakes and supply omissions of which the speaker is
keenly sensible; and throughout I hope that your own judgment
and guod sense, aund the experience of those best able to
advise you, will be brought to bear upon the suggestions made
to you. .

ne very great difficulty in treating of the conduct of your
studies is the certainty, that I can harcﬁy offer any hints that will
be of service to oue, which may not prove valueless, and possibly
even injurious, to others, supposing my recommendations to
f4l] in with inclinations to which such happea to be already giving
way too much. Perhaps the best remedy for this will be, if I take
the advice of one of our most valued members, and ask each of you
to pay most attention to that part of my paper which pleases
him least.

As au example, I may just point out that with regard to most
of you there is nothing so likely to be useful as something which

¢ Taper read at the Architectural Association,
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will induce you to work far harder than you do; yet there can be
no doubt some few of you are already working too hard, and that
every additional spur to you is an injury. Again, in the case of
a large part of you, I might, no doubt, do more good by simply
and solely urging you to draw more, and draw better than you do,
than I could by anything else. But there are sure to be some of
you to whom any other work than drawing is distasteful, and
who would like nothing better than to be told never to do any-
thing else but draw, forgetting that, though drawing is by far the
tirst thing, yet that architect’s education who can only draw
would be miserably deficient alike in knowledge of coustruction,
materials, history, or the couduct of business. In this difficulty
you, gentlemen, must help me by listening with judgment and
discrimination. Do not run away with that half of what is said,
which you like best, and treat the other half as of no importance
to yourselves; but, on the contrary, treat with as much attention
that part of what I say which may seem to bear on what you are
conscious, in your own heart, is a weak point in your character or
the defect iu your training, as you are willing to bestow on what-
ever may fall in with the bent of yonr genius, inclivation, or
opportunities. A perfect character is only to be obtained by tbe
correction of errors and defects,—and the cultivation of gifts and
acquirements. I trust that you will take pains to educate your-
selves as architects in both these ways.

I propose this evening to view the ordinary circumstances of
an architectural student in this country, (and in several respects
they are tolerably uniform for all of us,) not as matters for
discussion as to whether or not they are the very best possible—
though I may allow myself one or two words in passing on that
head—but as tixed definite conditions under which I have studied,
and you have studied, and in all probability our successors for
several generations are likely to have tostudy. These circum-
stauces we canuot in our own cases alter, aud shall not be able,
perhaps shall not wish, to alter in the case of those who are to
succeed us; we must therefore accept them, and our grand object
this evening will be to discover how to make the best of them.

What thenistheposition of a young Englishman who is studyin
architecture with a view to the practice of this art asa profession
In most continental states he would be either pursuing a course
of drawing and of studies under various professors in an academy,
or doing much the same thing, but underthe eye f one teacher, in
an atélier. In either case he would be engaged in a way more or
less similar to the manper in which his school or college days have
beeu spent, only with the special subject of architecture taking
the place of the classics, mathematics, philosophy, and so forth,
which have been the subjects of his previous studies. In this
country he is sure to be in the office and among the assistants of
an architect in practice, ordinarily without systematic instruction,
often eutirely without defined teaching, and in many ways in a
position widely different from the one he left to enter the pro-
fession. On the Continent he is an Academy Student. In
Eungland he is an Articled Clerk. And it is simply to point out
to you the best way, so far as I know it, of turning the English
system and your owu spare hours to the best account, that I now
address you. .

Almost all yogths who have a fair prospect of being able
tltimately to practise, are in circumstances which enable their
friends to pay a premium with them, and article them to a
practitioner. I am aware that many enter offices in other ways,
and obtain knowledge enough to enable them to act at least as
architectural draughtsmen, and that of these some advance far
euough to practise on their own account. Such may find much
that I have to say apply to themselves, but the class that I
specially contemplate is that of architectural pupils who have
friends of sore connection or position, or who, from some other
circumstance, are so placed as to look to the exercise of their
profession as architects on their own account,and not to any less
responsible position, as their final aim, and who are the recognised
pupils of some architect. And in passing I niay say that I thiuk
it undesirable for a youth to become a pupil unless he has a
reasonable prospect of being in time able to practise.

Those who enter the profession ought, if possible, to do so fully
prepared by their previous education, that is to say by their
acquirements, and their habits of industry and their eueral
training, for making the best use of their time as pupils,—
especially now that time is customarily so short. What has
occurred in the case of each one of us cannot be altered; but anyor
all of us may be able at times to inttueuce the course of youngmen
proposing to join our ranks, and therefore I may be excused for

4
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pointing out what is, in my opinion, desirable before a pupil
enters an office.

He who desires to become an architect should be naturally, and
by training, a gentleman, with application and tenacity of purpose;
be should possess ingenuity, a natural turn for the pencil, good
sense, and, if possible, some spark of genius.

If he is not one of nature’s gentlemen, and well-bred, that is to
say, not honest and brave, gentle and courteous, he will find the
general conduct of his profession beset with infinite difficulty,
and will bring discredit upon his calling. If he want application
and tenacity of purpose, the large amount that there is to learn,
and the great deal there is to do, and the serious difficulties there
are to surmount, will overpower him, and he will fail of success.
If he have no ingenuity and contrivance he will fail to meet the
difficulties of construction, arrangement, and architectnral treat-
ment which constantly spring up.—For architecturul practice is
little more than a series of contrivances for the overcoming of a
constant series of emergencies.

A natural turn for the pencil is most of all essential. We learn,
we think, and we express our thoughts as architeots, through the
pencil; and no man without considerable natural talent for
drawing ought ever to think of our profession.

Without good sense, which is partly a natural gift as well as
en acquired habit, an architect would go astray at every turn;
and whenever you get into a circle of successful architects you
will be struck, { think, with nothing more than the atmosphere of
straight-forward gnod sense which surrounds you. A rash, a
foolish, or peevish lad will never make an architect, unless good
sense can somehow first be worked into him.

Lastly, an undefined something, known as genius—the spark
to set the whole on fire—is of infinite value, when it can be had,
yet few boys or youths can be said to show it strongly, even when
in after life thev develop it. Perhaps it is as well this should
be 8o, for a precocious genius often breeds an overweening conceit,
and makes a man quite too proud to be tanght, almost too proud
tolearn. And a man of talents and industry, even though of
but little genius, will not fail to rise.

Such youths as [ have attempted to sketch are not 8o rare but
that one may very fairly require that all the few characteristics
named, except perhaps the last, genius, should be forthcoming in
our young aspirant for architectural life. Let us now inquire how
ought he to have been educated to give him the best chance of
future success? My own desire would be that the architectural
student should have had an university education, but should have
had before him his future profession during a part, if not the
whole of his college career. It is very much to be regretted, and
were it not that all architects are travelled nien, it would be still
more to be regretted that the number of Oxford and Cambridge
men in our profession is so small as yet. At present, atanyrate, the
possession of a degree is a distinction of no small lustre among us.
For the bar and the medical profession an university career is
considered almost an essential, yet the learning, knowledge of the
world, good connections, and polished bearing, acquired at an
university are Txite as telling ndvantages in an architect’s favour,
and to the full as needful to him as to the physician or the
barrister.

The absence of anything like an artistic ed.ucation from our
public schools and ecolleges is no doubt a main reason why
architecture as a profession has fewer attractions for university
men than other callings. But there may be other reasons.
The entrance to practice is not guarded yet, though the time
is coming when it will be, by an official examination; its
highest Erizes are nothing approaching what are obtained
at the bar; and perhaps our average incomes are not so
high, and our mocial status less indubitable, than in some
other professions. Still in most of these respects a rapid and
notable improvernent is on foot; and let us mark that the more
studious and accomplished each of you becomes, the more will he
advance that moverent; whilé the delightful nature of much of
our work, and the cordiality subsisting among the members of
the profession, render it one of the most attractive a mun of
culture and education can choose.

Lastly, the circumstances under which men ordinarily
obtain practice are such as to make it no real loss of
time to devote the requisite years, afier leaving school, to
an uuiversity education; or some similar course of scholarly
and gentlemanly trainiug, in fact, if he be also an artist. I
believe that, withiu anything like reasonable limits, the later a
young rmuan enters our profession (supposiug his time to bave been
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well spent previously), the better will be his chance of success.
If he enter an office at sixteen he will, it is true, be fit to receive
a salary as a clork three years earlier than if he entered at nine-
teen; and this is in many cases so important an object that there
is nothing to be said against it; but I believe that of two
men, the one entering at sixteen and the other at nineteen, having
well spent the intervening three years, the latter would be likely
to be the most forward by the time they were both thirty or
thirty-five. .

Where an university education is not attainable, a good
classical, mathematical, and general education, the best possible,
is most desirable, and in this no special branches of study need
be singled out. I want the young student to be generally cultured
and instructed, and if he be 8o, history, the mathematics, and
modern languages, which are all technically desirable, almosat
essential for him, will be among his acquirements.

Of special culture, the chief, perhaps the ouly points to be
insisted on are drawing—not architectural, but of the figure and
landscape—and general cultureof taste forand knowledge of the fine
arts. This I should like to see carried very much further than is
ordinarily attempted, before a student begins his life as an
architectur ] pupil; and I believe that in many cases a youth
who has left school in order to become an architect would gain
time by devoting the whole of one year to nothing but drawing,
under good instruction, except so much time as was requisite
simply tokeep uphis otherattainments,in place ofgoingatonce into
an office. It would not be 100 much toexpect that a student should
be able to draw the figure well from the round, well enough for
example to procure adgmission to the Antique School of the Royal
Academy, and should be able to sketch landscape subjects from
nature in water-colours with freedom and finish: ornament, and
mechanical drawing, and perhaps perspective, I think he had
better not study till he begins as an architect, but in the figure
and landscape, and let me add modelling, if practicable, it is
hardly possible to do too much or to fix too high a standard. To
this a general acquaintance with the fine arts of painting, sculp-
ture, aud music, ought to be joined; and the earlier both drawing
and general art are begun the better. Ifa man has been during
many years educated, and is highly cultured in literature solely,
it seems unlikely, and I believe in fact rarely happens, that the
fine arts will take a strong hold upou his mind; and of course, of
the two, a man who has artistic feeling and power, with even very
restricted general culture, will succeed better as an architect thin
one highly cultivated in other matters, but deficient in artistic
skill. 1 could point to instances of both classes of men in
abundaunce; and therefore I say unhesitatingly, let us have the
highest, best, and most extensive culture we can, only along with
it a sufficient amount of art-culture, and extendel over a long'
enough period of years to preponderate over everything else,
making the man an artistic scholar—not a scholar merely. \

The majority of young men do mot enter the professinn with
such advantages fully developed—and to such I have ouly to say,
that they are not therefore to despair. They enter, it is true, at a -
disadvantage, but by resolute well-directed effort this disadvantage
may be overcome, althonghit is true that scholarshipand draughts-
manshipmaybeordinarily mostconveniently and completelyacquir- .
ed before begining the carcer of a pupil. There is nothing really to
preventanyonefrom gainingall theattainmentsI havenamed during
the time of his architectural studies if he be so minded, or from
supplementing, to a very great extent, his deficiencies; though I
cannot deny that such a task will prove an arduous one. It is
however greatly to be desired that, whatever these deficiencies
may be, they should not be failings in draughtsmanshig, or let
me add, fuilings in gentlemanly lweeding and bearing.
it is now
constituted, are no place for a youth who is clumsy or ignorant,
either in his general dealings with men, or in his special dealings
with the objects of his art; and if there be any failings in these
two respects no pains should be gmred to correct theni.

A young man who enters an office for the first tinie, whether he
finds himeelf the sole occupant of a lonely room, or the junior
among a crowd of clerks, will find much that is novel in what
surrounds him. Let him start with the conviction that everything
which is new to him is something for him to learn, and I think
he will have the best guide to his couduct in an office thatanyone
eould give him; nay, I feel sure that, if I could but be certain thut
this rale would stick fast in your memories, I need hardly suy
one word mors about office life. T will put it in the briefest way
learn all that you find new; and I will begin with the cautio
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that getting accustomed to things is not what I mean by learning
them. There may be some few things that one learns tolerably
well by getting accustomed to them; but they are very, very few,
snd are none of them known intelligently. It is this in fact that
I bave chiefly to warn you against. At first there is such a
multiplicity of unaccustomed things doing and passing before him
that an office appears, to the new comer, a remarkable, often even
an enjoyable change. But it usually happens that while one or
two of these novelties are inquired into, mastered, and so to speak
learned, the majority of them are simply acquiesced in, the pupil
geta accustomed to them, perhaps he even bears a hand in them,
and yet. he never learns them; possibly, after the first blush of his
curiosity has gone off, he never even so much as recognizes that
there is anything to leara in the majority of them, till years after
he comes to find that he is delicient iu an elementary knowledge
which he might, had he so pleased, have easily picked up while
in his articles.

I could give a hundred instances of this, any one of which I
am sure almost all of you would admit to be true. Take an
example at random—you are told to work out a staircase on a plan
andseotion, and that the risers areto be seven inches and the treads
ten; with some contriving you do it,and the drawing is approved,
and you fo home well contented at having learned all about stair-
cases and how to contrive them, when in truth, for the most part,
you have only been getting accustomed to them. Why is the
riser to be seven and the tread ten? Supposing there was not
room for your staircase, how conld you make it steeper; supposing
you wauted a broader step, what sort of a riser would be right
then; or, with a steeper riser, what tread would you require! Or
again, your master comes, aud says there is notsheadway—alters
the plan, and leaves you to put it in ink. If you are seeking
to learn, you will not reat till he tells you, or better
still, till you find out what ‘“herdway” means, and what
dimensions it requires. If you are merely stupidly gettin
accustomed to your work, you will quietly ink it 1n, as altered,
without any intelligent understanding of what you are dving.
Or suppose he alters the width, the pupil who wants to
learn sets to work, his attention being awakened by this hint,
to convince himself what is a handsome width for stairs
and what not, he looks at the next three or four staircases he
sees, takes measurements of them, and so learus for himself the
proper width of staiis of a given class.  Or if he is still desirous
to learn, but not very thorough, he simply asks his master or a
fellow-clerk, gets an explanation, forgets most of it, and in so far
as he remembers it learns something of the subject. But if, as I
#aid, he is not at all inteut on learning, he simply inks in whatis
put before him, or accomplishes his other task with as little
expenditure of thought as possible, aud goes home at the end of
the day no wiser than he was at the commencement.

There are a dozen other points in which a staircase might
illustrate what I mean, but tge truth is, that not a drawing goes
through a pupil’s hands, not & paper does he copy, not a letter
does he endorse, bardly a message does he put down in the
eall-book, but if intelligent and observaut he may learn something
of his profession from it. Of course such technical things as
complicated drawings will not give up all their treasures at once.
A pﬂn speaks to the veteran in a language of which the tyro is
bat picking np the letters and the spelling, but where all is so full
of novelty, every person truly desirous to learn, whatever may be
the degree of technical information to which he has advanced, may
learn tgrom it something.

You will gather perhaps from the spirit of the above remarks
that in my opinion there are better ways of learning what one
does unot know than being told it. The truth is that the
knowledge which we really find out for ourselves, it is which
truly becomes incorporated with us, and really is an enduring
possession; much of what we arc told we forget, therefore, as far
as you can do 8o, prefer to find things out; but in the numberless
instances that will oceur where finding out is not possible, without
more information than you possess, ask some one who knows.

I would suggest as an excellent rule for any pupil entering an
office, and deairing really to benefit by the opportunities it offers to
him, tbat he shirﬁ no part of the work. Some youni gentlemen,
because a preminm was paid with them and they think themselves
“gwells,” will not strain a sheet of paper, or print to a drawing,
and will hardly speak to a stranger. Of these, and all other
duties of the office, let me say that first, as a g’unior member of a
little community, a new comer ought cheerfully to take such a
share of them as falls to his lot, knowing well that if he is able to
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make himself properly proficient at higher things, the rudimentary
work will very soon naturally drop off his back and descend to
some one else,  Secondly, that part of a thorough knowledge of
architectural practice, is a personal acquaintance with every detail*
of office routine. And thirdly, that some of these are more
useful thau they seem, especially the seeing straugers who come
on busipess, and putting down messages correctly. This work,
which pupils are very apt to think derogatory to their digpity, is
very good training, and often the only training that will come in
your way for years in that most necessary accomplishment, the
conduct of business interviews.

Confuria to the regulations with respect to punctuality in
attending, and if the customs of the office allow, as is the case in
many oflices, a certain amount of licence to pupils in respect of
absence during the day, let me urge you seldom, if ever, to avail
yourself of this permission, except for things which more or leas
directly bear on your studies—such as going to visit the niuseums,
the galle.ies of pictures accessible, any works in hand within
reué:h, and all the good buildings, ancient and wodern, you can
find.

By-and-by, little by little, the young architect will find the
chaos shaping into something like order: he will begin to under-
stand drawings, and buildings, and office work. At this stage
common construction is the portion of the work which it seems
to me invariably, or all but invariably, takes the princip:al share
of the attention of young men in au oflice, supposing they have
begun to use their instruments freely (for it takes many months
to master this thoroughly, I think few men who have been less
than two years in an office would ink in a set of drawings and
leave all the straight lines straight and firm, and all the circles
round). By common construction I mean the ordinary routine of
putting a building together, how tritumers are managed, how
arches are turned, how walls are plastered, and so forth. This
is all well; mpaster it all, but let me entreat you, at as early a
date as you feel yourselves getting the rudiments of office work
into your heads, to aim at the highest parts of your profession.
As for construction, master all that is simple, but do not rest
content with the simple work if anything unusual, difficult,
large, or complicated is guing on in the office. Do not consider
that such work is for the senior clerks to do all by themselves,
but seek to be ﬂermit.t.ed to join in it. You may be unable to do
any of the work, but try to make yourself master of the prin-
ciples, check the calculations and understand the contrivances.
One difficult thing so mastered is worth, and in fact will teach,
many minor matters.

Make it a rule however, that whatever construction enters
into your drawings done in the office you well understand it all,
aud put it down correctly. This will involve giving a certain
amount of trouble to fellow-clerks or pupils, aud may here and
there introduce delay into things which you might wish other-
wish to hurry; but be obatinate if necessary, both with yourself
and others, on this poiut, for witbont it the habit of shirkin
difficulties instead of mastering them will be formed, your wor|
will be slip-shod instead of thorough, and your progress will be
apparently perhapg rapid, yet in truth not real.

But mainly and chiefly set it before you as your prineipal
object to learn all the art you can from the works in the office.
From the first try that your very simplest drawings shall have
something draughtsmanlike about them, and take every oppor-
tunity to get such artistic work to draw, or especially to ink in
from others pencilling, or at least to trace, as you can secure. Do
all the detail drawings anyone will let you do, and strain every
nerve to do them well. If by-and-by some little work is
entrusted to you to work out the drawings, and draft a specifi-
cation for the principal’s eye, let no pains be spared, no effort
omitted, to make your work as good as it can be, and especially
in as good taste.

Even art-work however, must not occupy all your time in an
office; take a share in all the business that goes on, especially if
there be a little practice in estimating to be had. Perbaps there
may be land-surveying, perhaps levelling, perhaps surveys and
estimates for dilapidations, perhaps some other subsidiary work
in the office. If 80, try to see enough of it to understand the
principles on which it is done, and to get a general practical
acquaintance ‘with methods of procedure, so that if such work
comes to you to do at any future time you may not feel quite
strange to it,

One other and most improving occupation connected with office
life I must specially pass on your notice. I mean visits to works

4.
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in progress. 1f thereis a good building, in fact, if there is any
building being done by the architect whom you are with, within
reach of the office, go to it as often as ever you can, and be all
eyes and all ears when you are there. Make friends of the
clerk of works, the builder's fureman, and some of the artificers
of every trade, and ask all manner of questions, make all manner
of inveatigations, remember all you can, sketch all the constrac-
tion as it goes on, and put down in a memoranduin book all the
principal matters you learu. Watch narrowly the effect of any
details, the drawings for which you may be familiar with in the
office, as they are worked ou the ground, and again as they are
fixed in place. Get a notion of actual size—that is to say, try to
understand what a foot in height or a fuot projection will look
like near the eye, twenty feet up, fifty feet up, and so forth; and
strive if you can to know the building as an artistic work from
begiuning to end. Learn it also as a structure, find out which is
good and which bad of the materials. Coax the wason to show
you which is the bed-way of the stone, and the bricklayer how
to bond each thickness of wall; watch the mixing the mortar, the
throwing in the concrete, the varions steps of the work, and keep
notes and sketches; and above all things sketch, as it is going on,
all construction that is to be covered up, and all contrivances
that are unusual. After all, buildings are the right thing. Our
grgfessiou is not that of makers of drawings, but makers of

uildings, and it is on the scaffold that you will best learn the
practice of your profession.

1 do not thiuk [ need go further in order to show that a young
man entering an office has (if there i3 any work going on in that
office; abundaut opportunities for learning and iunumerable
things to learn. e may feel oppressed at the total want of
system in this mode of acquiring knowledge as compared with
the way in which all school studies are systematised. I know
this is to some trained scholars a painful difficulty, but to sowe
extent it may be overcome by establishing for one’s-self a systewm.
Say you have three or four memorandum books, One for mate-
rials, one for construction, one for arrangewent of buildings and
art-work, aud another for office-work, surveying, measuring, and
estimates. Whenever you learn anything fresh make a short
note of it with illustrative sketches, in whichever book it belongs
to; and with a little practice and a little systematising, the con-
teuts of each book will accumulate enough to prove to you that
you are mastering your subject in an orderly maouer.

The student, whether he goes to work in this mauner or not,
will ordinarily have no director but himself, but he will have
wany helpers. His relations with his master will vary very
much with the temperament of that individual and the degree to
which he is occupied; but if he gets no attention, it is in uine
cases oul of ten his own fault mainly. It is seldom that a
practising architect has it in his power to devote more than a
few minutes at a time, at uncertaiu intervals, to auy one pupil,
and he cannot attempt to frame anything like a course of study
for him; and many pupils are hardly aware that auythiog short
of such a course can be with advantage given them. It is how-
ever no small privilege, if the office be at all a good one, to be
introduced to the profession through it, to have the run of the

_ofice and the works in hand, and to be sure of remaining in a
good office for a considerable time, and to be recognised as being
there, not simply to do the work and be made use of, but to
learn. The pupil, because he is a pupil, will ind many a little
piece of information placed at his disposal, which would not be so0
readily accorded to a clerk who might need it quite as much, if
he will but look out for it among his seniors in the office and on
the works. A pupil has however a right to more than this; he
has a right to have his difficulties explained, his work made
pleasant to him, his private reading and work aided; and for all
these things he should from time to time address himself to his
master, not taking the busiest moment of the day, or in some
other clumsy manuer making his application inopportuue, but
doing the thing with judgment and propriety; and if it be clear
that he i3 really desirous to understand his profession, it will
give his wmaster great satisfaction to aid him. It would be
specially gratifying sometimes to know what sort of work a
youth would enjoy to have put in his hands, and above all
tl;i)t:lgs to know that opportanities of any kind either for getting
good work in the office or for seeing buildings would be prized.
Pupils have uudonbtedly a right to any reasonable privilege or
assistance which they feel would aid them in any way; and T
strougly urge those of you who are pupils, aud who feel
that either there is something you cannot get ou with, or
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something you want to do, to make a friend of your master in
the matter.

Ther2 are however numberless points on which you can learn
better and wmore appropriately from your companions in the
office, from the foremen or workmen on the bnildings, or from
friends in such a society as this, than from your master. Lay
them all under contribution, and strive early to ascertain what
kind of knowledge you can get from each. Make sufficient uotes
of most of the things you learn, wmarking the sources from which
you derived your information, and the dates, and keep these
notes in as orderly and accessible a form as you caun.

Thus much for office life in its earlier stages. Pupils are
now mostly articled for short terms, such as three or four years,
I think, if it is a good office, that a youth may remain, as he
generally has an opportunity of doing if he likes, a year or two
in the same office with advavtage after the expiry of such a
term; but it will be of great advantage after from four to six,
or at most seven years, to change, and spend a little time in each
of two ar three other good offices, 8o as to becoine accustomed to
diversities of system and management, and to see different styles
of work, before attempting to practice.

The points which in an office, and from the work going on
under lLis eye, a youth may be expected to learn fhoroughly, are I
thiuk, these:—the eutire routine of an office, and its drawiugs,
documents, and books; the entire system of preparing drawings
for buildings, from the first sketch to the last detail; the mode
of representing on a drawing or a set of drawings, such as could
be worked from, any thing of any sort whatever that can be
built; the preparation of specifications. The things of which he
may be expected to learn the greater part, aud wore or less
completely, are perspective, and colouring; the conduct of basiness
correspondence and interviews; the preparation of reports ou
buildings; the superintendence of buildings in progress, and the
regulating the accounts; the preparation of estimates, rough, aud
in detail; measuring and valuing work; dilapidations; surveys of
other sorts; land agency business; land surveying, levelling, and
other sorts of apecial work.

Inthe office aloue, however, but a very incomplete education can
be obtained; even sosimpleand necessaryaunaccomplishinent as per-
spective, for example, cannot always be picked upthere—much less
any complete scheme of the art and science of architecture. What
supplemcentary aids then can we call in to our help? In Loudon
we have more public facilities than the country presents, and I
will try briefly to enumerate the principal of these facilities.
First of all, in too many cuses, a youth enters au architect’s
office, not altogether without a turn for drawing, but seriously
deficient in the cultivation of his talents. As this is the most
serious of all deficiencies under which he can labour, I cannot but
think that to it his first attention should be devoted, and if he
spends all or most of his evenings for six mouths, and three
evenings a week for six mooths inore, at a good evening drawiug-
school, learning to draw the figure, he will never regret it.
Landscape is only one degree less important to him, and any
leisure which the other study leaves will be well spent over
landscape drawing.

I am almost inclined also to suggest, if he have the misfortune
to be deficient in his knowledge of French, that working al an
evening French class will be desirable. The best architectural
works are French, and the best travelling language is French—
and as I want all students to read much and travel far, there
seems to be here two very good reasous for cultivating this
language, if it have been neglected.

The uext matter to be attended to is the desirability’ of
obtainiug a good systematic acquaintance with the history ajud
the general forms of past styles of architecture, and the theory
and practice of construction. Fortaunately, we have had for mar(y
years in London excellent courses of lectures on these subjects
from a most learned aud accomplished professor, whose perfec
knowledge of his subject was only equalled by his ability tq
teach it—need I nanie Prof. Donaldson?—aund no less fortunatel
is it that, now that he has withdrawn from the chai§
perhaps the best qualified man who was available of th
rofession has succeeded to it. All students shoul
rof. Hayter Lewis’s courses of Lectures at Londo
University College. To these they will require to devo
two evenings a week for the winter months of tw
ears, and no inconsidermble additional portion of leisn
eside. These lectures will be most advantageously atieud
after one or more years have passed in an office, and should hardl
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1 think, be commeticed quite at the beginning of pupilage.
Another coarse of lectures, on the Arts of Construction, is also
delivered annually, at King's College.  Of the ability of the
professor, onr well-known friend, Prof. Kerr, I need not say a
word; and T should heartily recommend that these be also
attended. In the davs of Prof. Hosking it was generally supposed
that this course was not intended for architectural pupils, so much
as for those who were to be military or civil engineers, but I feel
anre that io the present professor's hands the course will be of
advantage to any or all of us who can attend.

At this Association students will find opportunities of self-
improvement, such as will be of essential service. The most
tmportant features to men of two or three, or fonr years’ standing
will be, I take it, our old established Class of Design, with
perhape our more recent Voluntary Exawmination Class and Life
School. The meetings and papers will also become thoroughly
interesting the better they are known, though many of them will
{rom the first be liked. But the Class of Design is the institution
that T most cordially recommend the young pupil to enter assoon
a8 he has gnt a smattering of the rudiwents of his art. It will do
much for him that no other society enn, and above all things it
will fix his aims upon that artistic part of his profession which I
am 8o anxious he should keep promineutly befure his mind. Our
life-class will give him an excelleut opportunity of keeping up and
improving his draughtsmanship; and our Voluntary Examination
class willgive hima very thorough insightintosome practical points,
and at least an acquaintance with many others. This class might
with propriety be called the Class of Construction and Practice, as
distinguished from the Class of Design; and if you will only join
it in numhzrs sutficient when it starts next session, very shortly
to commence, you will find yourselves well repaid. It is one of
the most valuaﬁle aud pleasant features of the good old Architec-
tural Association, that here a student makes friends. Few are so
constituted that they can do without some companionship in their
work, and here many friendships have been beguu which have
proved of great advautage during studentship, and of permanent
value through afterlife. Let methen cordiallyinvite, andsincerely
adviee, any who may be present to-night only as visitors, to join
us without delay, if it be ouly for the sake of securicg companion-
ship in study.

The next public institution deserving notice is the Royal
Academy. The advantages offered to students are not great, but
they are by nomeans contemptible, and they are entirely without
fee. They include the use of an excellent library; lectures (those
on architecture, when any are given, being uniformly valuable),
a course of instruction in perspective, which those who have
attended it speak of as excellent; admission to the exhibition of
paintings; the opportunity of competing for medals, and ultimately
the pousibility of obtaining a travelling studentship.  'The chief
advantage, however, to the young student, I hold to be the
stimulus of making a design for the purpose of obtaining admis-
8ion; and this I know to be o valuable, that, while T would not
wish any to try whose draughtsmanship and powers of design are
not sufficiently matared to give a fair chance of success (for it is
always unwise to court disappointment, however willing we may
be to bear it bravely when it meets us fairly); I think every
Enpﬂ who euters an office should make the Acndemy part of

is programme, The period for trying will vary much with the
student’s proficiency; his third or fourth year ought ordinarily to
see him advanced enough to command admission.

Occasional courses of lectures on such subjects as chemistry,
mineralogy, geology, artistic anatomy, and other kindred subjects
are giveu at the King’s College, at the School of Mines in
Jermyn-street, and at South Kensington. Some of these are
very valuable.

'?he last public body T have to notice is the Institute.  That
body has students, who pay a small fee and have certa