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Domestic architecture, Professor Kerr on, 92
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Friars, 57
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Ireland, Institute of Architects of, 174
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Locomotive engines on German Railways, 336
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London, Brighton, and South Coast Railway,
Permanent way, Williams on, 93

~—— Buildings, Details of, 5

== Chatham, and Dover Railway, 44

—— water supply, Bateman' on, Hull and
:}’Imurd on, Fulton on, Gower on, 239, 380,
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THE CIVIL ENGINEER AND ARCHITECT’S
JOURNAL.

TO OUR READERS.

Upon commencing a 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 glauce 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 engineerin
and architectaral progress of the country during that period; an
wo 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 consist
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 publishe(i
illustrations exist. These we believe will be found of considerable
value to the architectural student. Another feature will be the
endeavour to give only such J)latea as will be of permanent value
for reference for practical and professional pnrfoses, and also to
increase the monthly number of the plates. t 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. .

e 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.

_————

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, entitled “ 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 seems to be one of great value, and

* The Horoes of the Working Classes, with nugmlunl for their improvement,

the Mec]

by James Hole, autbor of the ‘' Hlistory of hanic#’ Institutes,' &c., 8vo.
Pp. 300. plates. London, ; and Baines & Sons, Leeds.

just such a work as is now required to enable the public 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-
ject but what our author has well considered: he points out
most forcibly the many existing evils arising from limited space,
bad ventilation, and want of drainage, with which those of
limited means have to contend, and shows the advantages that
will accrue to master and servant by affording healthy and suit-
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,
perhaps, prevents them; it is, we imagine, to bring the subject
in a simple and unmistakeable way before capitalists 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 imﬁroved aad better state of things ; for this
t and praiseworthy end he has started a scheme, which is
ully unfolded 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 encou thrifty artizans, clerks,
and others to obtain freehold dwellings for themselves. In 1862
Mr. Crossley purchased a very eligible plot of land in the
suburbs of a'l)ifax, 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 designs
for laying out the land, and for the houses in each class of
dwellings. The plans were publicly exhibited, and the firg
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 >hall give Plates 8 and ¢, which will show the skilful interaal
arrangement of the West-hill Park dwellings.
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west, bot is pearly level croeswise; thersfore the houses are
chiefly 4 in long rows from south to north. The spaces
betwaen the fronts of the respective rows not being required for
vehicle traflic, are appropriated to flower s having a public
caaseway in the centrs 6 feet wide, and neat iron feneing to
onclone each gardan, Oppmwite each end of each front space a
strest opens out jotn the highway, and gives facility for access by
oarta, &c. to the streets at the buck of the houses. ~ Pablic view
of back wireats In not desirable, therefore short blocks of houses
are placed fronting Gibbet and Hanson lanes, which render them
in this case comparatively private. By this arrangement the
occupants of the dwellings g‘nve every inducement to keep the
fronts of their houses neat and tidy—all aosightly but necessary
upoilﬁtloal being coufined to the back, and shut out from the
public eys,

It was originally intended that the houses in class No. 4 should
be eracted for abour £100 each, exclusive of Jand, streets, sewers,
and architact’s comminsion. It was found, however, that the
desired accommodation could not be obtained in substantial
bulldings for such s smull amount as this; and the cost was
thorefore fixed at £130. Nothwithstanding their increased
value, the ldea of *cottages’ still attached itaelf to the dwellin
ln this cluss; and the arrangements were planned accordingly.
A spaclous family living-room next the front, and a good scullery
at the back, a wnll coellar below, and three bedrooms above,
seemed to furnish every requisite for an artizan's family; but now
that the houses have been taken up and occupied, it is found that
the Inhabitants are of & higher cless, and as a natural result the
ground-floor srrnnﬁomonu have proved uusuitable. Two rows
ouly of thono dwollings have been erected—namely, at the east
ond of the land. The other two rows to the west of the last-
uamed (marked class 3 on block plan, Plate 2) have been erected
on a different plan. The area of ground occupied is considerably
Iargor, the contouta of ench house, oxcluaive of outbuildings, being
vespootivoly 08 and 46 yards, but the dwelling-rooms in this case
are pluood at the baok, and the front is used for a parlour and
entrauce-passage partitioned off. This arrangement gives great
satisfaction, and the housos are readily taken up. These four
rows, coutaining in all 62 houses, are all that are yet erected.
Others will follow in due time.

It will bo soou b{ the elevation that no attempt has been made
to make thoso bulldings nrchitecturally fine. The fow features
Introducod serve to redeem them from positive plainness, but
that in all.  Arohitectural effect is reserved for the houses facing
the main thorourhfuro-, which will be for a superior class of
acoupants,  All the building carried out so far has been substan-
tlally done, and the tittings and internal conveniences have been
carofully attended to, 1e outaide walls are faced with dressed
* wall stonon’ from the distriot quarries, backed with rubble stone,
and llned with brickwork. The internnl walls are of brick 4}
inohea thiok, except the * party’ walls, which are 9 inches thick.
‘The roofs are covorod with good Welsh slate, and pointed with
wortar underusath.  Veutilation flues are provided from the
roon, and steam flues from the soulleries, ver each doorway
in the bedrooms there is an opening tilled with perforated zinc to
admit fresh air, and a similar opening communicates from each
Lodroom with the roof.  From the roof there is an opening into
s ventilating flue, whioh rises between the smoke flues up to the
top of the chimuey-stack. All the windowa have sashes double-
hung, and are glased with good 16 ox. and 81 oz. sheet glass,
Kuoh houne {w woll aupplied with closeta on both floors, and the
oollars hinve atone sholves and overy requisite.  Water is laid on
from the atreet maine to the soulleries, aud gas is provided to
each of the ground-floor rooma.

The net ccat of tho housea in olass 4, inclusive of land, street,
and sowor formation, and legal and architect’s expenses, &c., has
besn about £160 for eaoh house.  The houses and laud, &e., in
clasa 3, will coat about £3700ach. The iuternal inishing of these
datter hounes, and also the extornal treatmeunt, are superior to
thoae {u olasa &

‘Tho honses in olasses Nos. 1 and 2 will be of a still more expen-
sive charnotor, sstimated to cvat £330 for the houses in class 2,
and £300 fo= thase {n olass 1. These are inteuded for foremea
aud the highor paid class of clorka.  Space is reserved for achools,
&0 (Neo the bint'a-oye ropreeeutation) The Westslill-park
Jdwellings possess & preat advantage: they are pleassaatly aitvate
iu the upper part of the tawn, aud close to a bosutifil public park
given o the tuwn by Sie Francie Crosaley, Bart, NP
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these houses, through the aid of the bailding society, we will take
the cost of a 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.

Wﬁn& £40 0 O
ing society ... 120 0 0
160 0 0
For the advance of £120, subscription has to be paid at T
the rate of 5s. per week or £13 a year, for a period of
12 years, when principal and interest are paid. This
mﬂm iore has been the q ... 156 0 o
During this time tbere aavi rent, say
a&.aym,wﬁchhuwwm&sboupy-
ments, and must therefore be deducted .. 10016 o
Amount furnished by purchaser %00
is! . 40 0 0
Interest at 5 per cent. thereon... 24 00
Amount of cost of dwelling ... 19 4 0

Thus he obtains for £119 a dwelling worth £160, besides 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. interest 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 John 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
¢ doing unto others as you would be done unto,’ are antiquated
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 effect a vast improvement in the homes of his workpeople,
and so in their general coudition, by devoting a very little atten-
tion to that subject. His superior intelligence, especially his
better acquaintance with the details of business, would enable
him to assist his workpeople in obtaining dwellings of a superior
character. It has been said by the author of the Claims of
Labour, ‘that the devout feeling which in former days raised
august 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 supply ; in other words, he is the means
of drawing additional population to the place, and so 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 in his mills, machinery, &c., leaving it
to the speculative spirit of ocottage-builders to find dwellin
for bis people; but is it just to those employed, or to his neigi'-
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. at they leave to the laws of ‘supply and
demand” Aund what kind of provision is thus insured the
cottage districts of every manufacturing town can tell. Pecu-
uniarily he is often a loser by this neglect. If his workpeople
have to walk a considerable distance to their work, the mere losa
of physical energy and effectiveness is considerable in the course
of a year. If they are badly housed, he will lose much in their



Jan. 1, 1806.)

abeence 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 edacation and social
condition of their workpeople, has been a most profitable invest-
ment; and surely, among all the positive conditions of improve-
ment, none are so powerful as a clean, comfortable, and healthy
dwelling.”

Waot 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 trunk line of the Victoria rai.ways, comparatively few
engiuneering 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
E:rt have suffered in consequence of vessels of large tonnage

ving to go to Byduney, 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
in the construction of a dock at Williamstown. The site was
chosen 80 as to render available, as a foundation, & mass of porous
basalt rock known to exist there, which is much better suited

pport the great weight of masonry 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 take
80 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
eatimates sufficient for the purpose.

The first contract, which has been taken by Messrs. T. Glaister
and Co., involves the construction of 100 feet in length of the
dock (inclading the head 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.
ll,.‘lae bottom of the masoury rests on a 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
joggled 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
darable basalt, easy to work, and geologically of very recent date.
This material 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 been experienced from the great inflax of
water from the sea, and this will probably become still more
serious as the work advances sea-ward; at present a No. 4
Gwynne's centrifagal 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. Auother difficulty arises
from the large clay-holes that occur in the rock on which this
part of the rgock rests. The entrance to the dock will require,
before it can be commenced, the construction of a I
dam, and is intended, when the dock is completed, to
by means of a caisson.

The oonstruction 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 wortby of note that the Williamstown Graving Dock is
the first picce of work done in the colony, in the construction
of which steam overhead travellers, now so common in England,
have been brought into use.

e coffer-
closed
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MATERIALS MOST APPROPRTATE FOR LONDON
EXTERIORS.

By J. Doucrass MarrEws, A.RILB.A.

MzusgRs 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
questionable 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 sutjected to changes
adapted 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 Metropolie,
with the double lines of perfectly vertical houses, erected on the
regulation principles 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 overbung the one
immediately below, 80 a8 nearly to obscure the clear light of day.
To fancy the old quaint and picturesque half-timbered%uildin 5
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 canunot be doubted that the houses of the olden
time were as beautiful in the eyes of ¢heir 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
seventeenth century fitted for the uses and habits of the present

day.

ileoessity often compels men to do much which their taste and

judgment would condewn; and the architect is not always to be

lamed for carrying up his building to an immoderate heiﬁtﬂ,
and apparently supported at its base by enormous plates of g
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 proportionate 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
last 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 buildings 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 value formerly. Then, 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 capitulist has to calculate the amount
of rent he is likely to obtain by the occupation of every available
portion of his premises (in height as well as surface), before he
can venture to purchase or rent the ground upon which they are
to stand; aud a few hundreds spent in external display are
found to be productive of a large increase to the annual return.

Perhaps there is no subject more difficalt to an architect
to desiyn than many Loudon 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
wmust be obtiined in the building itself as is possible. Every
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irch of space must be economised; and as the Commissioners of
Sewers rcarcely allow an inch projection on the public way, there
ie little room for architectural projection.

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 grandear, would be
inappropriate; the true Ecclesiastical Gothic altogether incon-
gruous; and a reproduction of the dwellings of the seventeenth
century but ill adapted to the requirements of this age.

What then is to be done? Light being 8o esseutial, the new
Imilding 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 simp! icityand plainness of the front
of his building may-be relieved, and which shall harmonise with
the general design.  This relief may be obtained by a judicious
use of materials that not only 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,
where there is every opportunity of procuring stone of all kinds,
the easy trausit 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 correctuess of his design; if he desires minuteness 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 these are some of the advantages,
there are cthers which prove disadvantageous to the use of stone
as a building material; among these the principal are its cost, and
the difficulty of procuring such stone as will resist the action of
the weather ang 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
stones which alone can do this, are brought from a distance, and
are 80 close and heavy, that the charge for carriage and increased
labour in working, swells the amount 8o 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 action 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 frost. The Craigleith stone of Edinburgh is the
most durable sandstone, and the Yorkshire beds stand next in
order, while geuerally the red stones are the least durable, being
frequently combined with carbonaceous clay. It is a matter of
regret that sandatones should prove so treacherous, as there are
few limestones that have the fine deep tones common to sand-
stones. Much of the enchanting character of ruins, so delightful
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 magnesia. The former comprises amongst
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others the oolitic stones of Portland, Keiton, Ancaster, and
Bath. The latter includes the stones of Yorkshire, Derbyshire,
Bolsover, Mansfield, and others. Ifit could be ensured that in
the magnesian limestones there were equal parts of carbonate of
lime and carbonate of silica, they would 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 Derbiyl'shire, which occupies a
high place in magnesian limestone both theoretically and prac-
tically, but on account of the beds being too thin was considered
useless 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 obvious that, although some
varieties of magunesian 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 gelected has been used in buildings in London from the date
of St. Paul’s downwards, and under circumstances of great expo-
sure, and with most successful results. Portland stone is a
material to be obtained in auy quantity, in blocks of,any size,
beautiful in colour and texture, reasonable in price, not by any
means a8 hard as Ancaster stone, and yet with a power of resist-
ing the influence of the London atmosphere 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 thaun 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 wot?ld be far less decay, as the
outer surfaces would 8o harden as to prevent the entrance of rain
and frost to a considerable extent.

The chief reasons why the atmosphere of London i3 so destrne-
tive to stone and other materials, are, that a great quantity of
carbon and sulphur is discharged by the lungs of the inhabitants,
and by fires (the combustion of coals for the latter exceeding
three million tons per annum in London); the soot readily adheres,
and if not speedily removed, soon commences the work of decom-
position. The removal is scarcely ever attempted, 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
ammobia, which together form a coating which soon acts on the
cementing medium of the stone. The more absorbent a jtone is,
the nooner it will decay, as in winter especially it hokds the
water, which soon freezes and in the expansion incident fhereto
breaks the stone to pieces. Much decay may be prdvented
by protecting the more exposed Frojections by lead, gand im
occasionally washing by the hose of a fire-engire, or otherwise,
the more sheltered parts, which generally decay the sponest,
as the sooty incrustation is seldom disturbed by the w
weather.

The question of the preservation of stone, either by a
of some substance which will form a species of waterprooff, or so
to modify the chemical condition of the surface as to mafke the
softest stone as hard as an imperishable rock, is a very dfifficalt
one, and one which time alone can determine. Many
have been tried; any process whereby the stone is pai
otherwise disfigured should be opposed, as by beiug so t
the truthfulness of the material is in a great measure |
cement would answer all purposes and be considerably c
Pansome’s process seems to be the best, and has so far Fproved
successful : it consists of coating the surface with a solftion of
soluble silicate, and afterwards with a solution of chloridgh of cal-
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cium, by which an insoluble silicate of lime is formed in the body

of the stone or other material.

In deeigning a stone building breadth should be studied as
much as possible, a8 nothing looks more unsatisfactory than
narrow stone piers, which at once denote apparent weukness in
that material, which ought most of all to give the appearauce of
solidity and strength. Iutimately associated with sand and
limestones are those older and harder materials, granite, and

ntine, and also marbles, which lend so great a charm, aud
often brighten up a design that would without thew be cold and
cheerless, and which also offer so ready an escapo for the evil just
complained of, in using a narrow stone pier, by substituting a
colamn of stronger material, whereby no room is lost, and a far
wore pleasing and satisfactory effect is obtained.

Granite is a material abcunding in England, Scotland, and
Ireland, and can be obtained of almost any colour. It has the
advantage of being as little liable to decay as any material, being
ocomposed of crystalline matters, and almost unabsorbent and but
little exposed 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
most suited to the material. A simple but very effective mode
of obtaining ornament has 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 used and more machinery
is brought to bear in éutting 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 soon obscure
the beautiful but small veins with which it abounds. Its cost is
somewhat 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
colour 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. It 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 permavent and lasting
(neither of which it can be for long without polish), is an useless
cxgnditnre.

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
1noulding and other delicate portions are required, are very
liable to twist in the process.

M. Coignet manufactures an artificial stone, composed of
sand, 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
iv said to be entirely built of it. This process seems a difficult
one, and its success must depend on the proper slaking of the

.clay abounds in and around London to an almost e
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lime, and the purity of the Portland ecement,—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 mill, from which it emerges
a thick paste ; it is then immersed in chloride of calcium. A
chemical combiuation at once takes place, which tirmly 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, and, if required, undercut as
much as ordinary stove. It hardeus very quickly, and is read
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, cannot fail to bring it sooner or later
into very general 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 asmay be the advantages offered by
the foregoing and other materials, they are all mnore or less expen-
sive,—a great cause for which is the cost of earriage; whereas
ndless 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, until 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 rewaining to
be done; but at the present time, when such millions of bricks
are being consumed by our great engineering works, it is pro-
bably too much to expect; but if some manufacturer could be
found, willing to take up the matter as an art, he would find
ample scope for his exertions, and would doubtless in time be
erowned with success.

The advantages of brick are numerous, but care must be
taken not to overrate them. While calling in its belp to give
colour in his fagade, the architect must be cautious as to its use ;
and, while employing it ornamentally, must be careful that the
ornament is adap to the material. This is of importance,
and warrants special attention. Some of the disadvantages of
the bricks at present in use are their coiour, size, and coarseness,
and also the unevenness 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
Frevading them, and this is in a weasure unavoidable; the
imited colours which can at present be obtained frequently
Decessitate the employment of one colour throughout, or relieved
sometimes 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 science 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 than anywlerg
else; as in a narrow street red or dark colored bricks would be
out of taste, and the only alternative, therefore, at present is
cream or yellow as a facing. . R .

The size of the bricks is a great impediment in design, for
although most useful in carrying out the requirements of the
Building Act as to the thicknesses of walls, it fetters the archi-
tect greatly in composition ; and this is shown by the dispro-

rtionate forms adopted in wany buildings, whereby the effect
18 sought to be obtained wholly by coloured brick. So long a3
this impediment is allowed to exist, so long will buildings lack
that purity of form so distingunishable in those of the ancients.
Correct form and proportion must be primary; ornament,
colour, and decoration are (though important) secondary con-
siderations. . .

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; but now that it is altered, it is a matter ofaregret
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that other sized bricks, 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 opportanity 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—pamely, detail. He has
seldom the advantage of breadth, or the help of nature, to make
up for plainness a.nt% 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; and on this account
mauy 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-
sable, 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 coarseness of the surface, however,
forms probably the chief ground of complaint. The roughuness
allows the soot and other matter with which the London atmo-
sphere is charged to lodge on their face, which, instead of being
washed off by the rain, becomes a paste, and fills the pores of the
brick with the coating previously hanging on it; therefore,
notwithstanding that a brick front may, when 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 8o 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 impervious 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 aud Babylon, and more recently in some of the older
buildings at Harrow and its neighbourhood. Bricks with a
very hlﬂl 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 gave an unpleasant appearance when
seen in any other way than in direct elevation, as their glaze
would reflect the light; but it is & 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 stoneware, 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 cases almost
dejected appearance. While hoping that such materials will
soon make their appearance, a little careful study in detail would
not be thrown way. An hour's careful designing will often
produce more variety in brick forms than is generally thought.

Terra-cotta forms a valuable adjunct to a brick building;
being capable of receiving almost any amount of ornamentation,
and having the additional advantage of being impervious to the
atmosphere. The real meaning of the word “is burnt earth.”
Its componeats are chiefly clay, flint, glass, and fossils, the latter
coctaining phosphate of {ime. These are crushed and pounded
together, and formed into a paste, with tbe addition of a little
water; then ground in a mill, and afterwards thoroughly beaten.
It is then modelled into the forms 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 t recommendation, and harmonises well
with brickwork. 1t has lately been used largely in construction,
some examples being the buildiugs at the Horticultural 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
8o, 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 8o 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
arti‘ci:lea, 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 London exteriors, its use is
frequently thrust upon them. It is impossible to defend it in an
artistic point of view, as its wirylines ever give the appearance of
weakness, notwithstanding its actual stréngth. The chief recom-
mendations are—strength, the power of spanning large openings,
and occupying less space than other materials, all of which are
advantages that demand attention, especislly where every inch of
roomn gains additional rent, and every foot of window light
proportionately reduces the bill. The present Building Act
precludes its use to any considerable extent, but there are means
of getting over this difficulty. It therefore becomes every archi-
tect to take the matter up carefully, ever bearing in mind that
the fundamental principle in its use should be truthfulness. Cast-
iron admits of much ornamental 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 may be so designed
as to allow of the use of tiles, majolica, and other materials as
panels.

— e

PARIS IMPROVEMENTS.

Tae 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 ... .. ... .. 1,320,000
Religious edifices, hospitals, municipal buildings, 2,400,000

and public schools... o
Road work ... 38,000,000
£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
in the extension but in the improvement of the system of these

t outlets of imIpm'ity is one of the most important facts in the
g‘l:::ory of Paris. Itappearsthatin the year 1860, the total length
of all sewers of the city was 15,386 métres. The additions made
since are as follows:—

Mbtres.

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

1832 to 1839 ... ee s 50,870

184U to 1847 ... . 27,804

1848 t0 1849 ... 5,925

1850 to 1866 ... .. o o 21,738
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b Mtres.
« Im186 . . . . .. .. 858
1857 . 10,999
1858 4,436
1859 18,383
1860 e vee 19,944
1861 20,079
1862 80,057
1863 . . n 30,682
1864 39,227
In addition to the above, the branches for the service 16,559
of private establishments amount to ’

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

Another new public %nrden is about to be formed in the four-
teenth arrondisement of the city. Thesite selected is the platean
of Montsouris, an_ elevated spot commanding the valley of La
Bievre and affording a fine view of Paris and the surrounding
conntry. The Parc of Montsouris, will be connected 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 roads, 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 ermation, 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
dowr, and three new Boulevards will shortly pierce this hitherto
inconvenient suburb, and” conpect it directly with the river and
the Champs Elysées. The enormous 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
atatue of the Empress. There are six churches &t 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
bave to show the world in 1867. The great central halles, or
market, with its broad streets all under cover, (which has already
been described in the Journal,) is rapidly approaching completion,
and will be certainly the finest establishment of the kind in the
world; the market of the Temglc and that of St. Honore, 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, on columns of cast-iron, supporting lofty, well-lighted,
and well-ventilated roofs formed of irom, zine, and glass, with
extensiva cellars for the storage of stock and materials, and sup-

lied with water and drainage in the most complete manner.
E’wo 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, chiely 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
a8 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
the principal manufacturers for the pu of experiment. The
ave waight of these sawples were found to be 1086 1b. })er 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 lees than 110 lb. to tue striked bushel,
and capable of resisting a breaking weight of 400 lb. upou an area 1}
inch square, equal to 2} square inches, seven days after being made,
and after being immersed in water for the whole of that time. The
standard was subsequently raised to 500 1b. on the same sectional area,
which was that used throughout the experiments. During the last six
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 was from £40 to £50. It
was 8o 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 manufacture of Portland cement 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 banka
of the rivers Thames and Medway; the clay, which should be as free
from sand as possible, being obLtained 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 set slowly, 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 alone sufficient. It was tial that constant
supervision should be exercised to insure that only clean and sharp saand
should be mixed withthe cement; that the cewment 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 pipe or
watering can; that the bricks or atounes were thoroughly seturated with
water, 80 that in setting the cement might not be robbed by absurption
of the moisture necessary for its perfect hardening; and that a current
of water was 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 average weight of 1145 1b. per bushel, and
to possess an average tensile strength of 6086 1b. upon 24 square inches,
being 514 and 21 per cent. in excess of the two specified standards. It was
also 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 which had to be exported. Experiments, conducted over
periods varying from one week to twelve months, w:th Portland cement,
weighing 112 lb. to the imperial bushel, gauged neat and mixed with
varying proportions of different kinds of sand, showed that neat cement
was stronger than any admixture of it with sand; 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 showed that at the eud of twelve
months, neat cement kept under water in a quiescent state was about
one-third stronger thmt.gnt which was out of water, both indoors and
exposed out of doors to the action of the weather; 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;
and that salt-water was a8 good for mixing with Portland cement as fresh
water. Bricks of neat Portland cement, after being made three, six, and
nine months, withstood a crushing force of 65, 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 Fall stonc sustained on ita bed 93} tone,
and against its bed 54§ toms. Portland cement concrete made in the
proportions of one of cement to six or eight of ballast, had been exten-
sively used for the foundations of the river wall and the picrs of the
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reservoirs at Croasness, as well as 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 still, as a 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. It was, 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 trouble, or incur the
trifling expense of testing, not to use it; as, if manufactured with im-
groper proportiens of its constituents, chalk and clay, or improperly

urnt, it might do more mischief than the peorest lime. Further
experiments were desirable, on the strength of adhesion between bricks
and cement, 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 the 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 Institution.

The Annual General Meeting.

Dec. 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 ago, when young men, Lboured 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 upoen 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 should be constantly borne in mind, so as to prevent that which
should ever be one united body being split up into eections. There
seered to be no reason 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
profession at large.

There had been twenty-four ordinary general 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-
sions to which they gave rise. Of these communications one-half had
reference distinctly toforeign 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 Docks
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 Drainage of Paris; and two Essays on the Decay of
Materials in Tropical Clirates, 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 Gireat
Grimsby (Royal) Docks, with a minute t of the enclosed land,
euntrance locks, dock walls. &c.; the particulars were recorded of a
highly interesting experiment—the employment of locomotive engines,
for passenger traffic, on the Festiniog Railway, s 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 all the stock belonging to the North Eastern Rail-
way Company ; a careful and elaborate inquiry on Uniform Stress in
Girder work, suggested by a previous discussion at the Institution, and
by which it was sought to be maintsined 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 the 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 resumed in November, 1866,

In the belief that many members and associates of the Institution
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were in the habit of making observations 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 from his son, Mr. Cubitt.

The tabular statement of the transfers, elections, deceases, and
resiguations, showed that 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 the 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 Bloin, Frederick
Braithwaite, John Isaac Hawkins, Captain Gustaf Lagerheim, John
Lewis, James Beauwont Neilson, Jacob Perkins, Frederick Walter
Simms, and General Alexander Wilson, Members; George Abernethy,
Jobn Grorge Appold, Matthias Wolverley Attwood, William Henry
Richard Curll, William Johnson, Edwin Marshall, Benjamin Oliveirs,
Sir Josepb Paxton, John Francis Porter, Andrew John Robertson,
aod Douglas Sutherland, Associates. By the will of the late Mr. Ap-
pold, whose interest in the welfare of the society was unflagging, pro-
vision was made for a sum of One Thousand Pounds being conveyed to
the Iustitution on the decease of Mrs. Appold.

Aun examination of the statement of receipts and expenditure showed
that, during the year ending the 30th of November last, the receipts
from subscriptions and fees alone amounted to £3950, as against dis-
bursements 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 trust) of £400, as well as by mis-
cellaneous receipts to the extent of £350. Twelve years ago, in the
anuual report for the session 1853-54, the total income of the Institution
wxs estirated 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 disburse-
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,
£12,610 3a. 6d.; 1I. Building Fund, £2502 5s. 5d.; I11. Trust Funds,
£9970 12s. 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 fand. It might, however, be stated, that the dona-
tions actually received had amounted to £22,782 17s., and the annual
subscriptions for 1865 to £712 16s., being in the former case a little in
excess of the sum promised, and in the other an increase of 30 per cent.

A private bill to be submitted to parliament in the ensuing session,
and for which plans had been deposited and the usual notices served,
appeared caloulated to affect very seriously the interests of the Institu-
tion. This was in reference to that part of a project entitled ‘* Houses
of Parliament Approaches,” which contemplated the compulsory pur-
chase 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 Telford Medals and Telford premiums
of Looks were presented to Messrs. J. W. Baszalgette, C. Reilly, E. H.
Clark, and Capt. H. W. Tyler, R.E.; Telford Premiums of ks to
Messrs. T. Hawthorn, E. Fletcher, E. Joh , G. O. Mann, W. J.
W. Heath, and J. Taylor; and the Manby Premium in Books to Mr.
H. B. Hederstedt. .

Tbe 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 tbey had performed the duties of
their offices; as also to the Auditors of the Acoounts, and the Scrutineers
of the DBallot, 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 John Scott Russell,
vica-presidents; James Abernethy, William Henry Barlow, Jobkn
Frederic Bateman, Nathaniel Beardmore, James Brunlees, Thomas
Elhot 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 WEBSTER, Q.C.

SITUATION AND AREA OF SITE.

WiTIY the district bounded on the north by Carey-street and
Liocolu'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-
iun and 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.
Clement 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 for 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 not be lost, but that the fullest advantage may be tuken of
it,—that the noble examnple of the Emperor of the French may be
followed; that, while the citizens of Paris rejoice in seeing their
principal buildings placed at the end of newly created and impos-
ing thoroughfares, the citizens ¢f London may not be denied a
similar satisfaction.  The approaches from the north and north-
east, though capuble of great improvement, cannot he adapted to
an approach of the kind suggested, w ithout an interference witha
property already exclusively devoted to the prole:sion, and ex-
tremely valvable; as, for instance, Lincoln’s-Inn, the New Record
Office, and Rolls House; Serjeaut’s-inu, the Law listitution, and
other buildingsin Chancery-lane. A guod access to the Paluce of
Justice from the level of Chancery-luue for carriages, and over
and under Chancery-lane for passengers, may be obLtained; but
a grand approach, such as may be presented on the south-west,
is pecuniarily impracticable on the north-east side; and its attain-
ment would render the sitea great thoroughture for tratfic 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 an extra floor on the southern
portion of the site, and a saving of 20 feet in the asceut to the
principzl story—the floor of the Great Hall of the Pualace 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 Railway and the Low-level
Northern Sewer.

Susways UNDER THE STRAND, FLEET-STREET, AND HOLBORN.

Thus access may be obtained to the basement of the Palace of
Justice, aud by an easy incline to the level of Curey-street, by a
subway uuder the Straud in the neighbourhood of 3t. Clement's
Churehb, aud the trattic to and from the Palace of Justice may be
sepurated and isolated from the tratlic between the level of the
Strand and other parts of the Metropolis. Thusthe great stream
of tratfic using the Thames Embankment en route to or from other
places than the Palace uf Justice, and the traflic to and from the
Palace of Justice, may be renderved .independent the one of the
other, and prevented obstructing the approaches to the Palace of
Justice trom the north-west, north, and north-east. Such
approiches from the Thames Embankmeut way be connected
with the approaches from the west aud north on the western side
of Lincolu’s-inu-fields; from Covent-garden on the west, and
Holboru vn the uurth; they would remove one of the greatest
plague-spots in the Metropolis, lead to the purification and im-
provement of the district of Clare-market, and the territory almost
uunknown, except to those who pass between Lincolu’s-inu and the
weat, lying between Great Queen-street, Lincolu’s inn-tields,
Drury-lane, and Clement’s-inn. .

APPROPRIATION OF THE SITE.

The appropriation of the site muast depend on 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 74 acres. The difference of levels of
Carey-street and the Strand will give an extra floor of about one-
balf that area, without extra excavation. Let us start from the
level of Fleet-street and the Strand, at the Temple-bar entrance
to the Pulace, aud assume the basement of the building to be 20
feet below that level, or 10 feet above the level of the road of the
Thames Ewhankment, or 30 feet above the level of the rails of
the Metropolitan Railway, and of the Low-level Sewer in that
embankment. This basement of 7} acres (without deducting the
space necessary for areas for lights and passages) has been pro-
posed to be appropriated to strong rooms, for the preservation of
original wills and other documents of value. For the wills alune
it has been said that upwards of three acres will be required. To
this basement access may be had by subways under Fleet-street
aud Chancery-lane, 80 as to connect it at once with the Temple,
Serjeant’s-inn, the Rolls and New Record Office. The basement
will have a depth of about 40 feet next Carey-street, or ou the
north side, should it be thought 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
at Temple-bar, the arch of which is too low to permit the jassage
of the high-loaded vans and waggons, a portion of that street may
be wade available to widen the area for the lights to the basement.
The 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, and 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 THE 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
isolation are essential for the convenient and economical adminis-
tration 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 aftev-consideration, but the general principles may be
indicated.

For the purpose of illustrating the arrangement of the courts
and offices in connection with the Great Hall, let us suppose «
series of four concentric circles, the inner representing the Great
Hall; that in the space between the circumference of the first and
second circles are arracged the courts and office: immediately
connected with thein; that the space between the second and third
circles is a passage or corridor for commuuication with the courts
and offices arranged between the first and second circles; and that
the offices are lccated between the third and fourth circles.
Access to the courts will then be obtained from the Great
Hall on the oue side, and from the corridor between the second
and third circles. Access to and from the Great Hall will of
course be open 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
i3 necessary to the conduct aud progress of the cause, may be
separated aud isolated from each other, but able to intermingle
in the Great Hall, and entering and leaving the courts by
different routes.

The courts, and offices immediately connected with the courts, as
the retiring-rooms 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 same arrangeweunt, but differiug only in details according tv
the requirements of the business to which it is devoted. The
iuterval between each court, or each set of courts, will be available
for access between the Great Hall and the great corridor, by rising,
ns in the courts at Manchester, to a level above the level of the
floor of the Great Hall. Thiselevation, of say 4 feet, will give the
menus of access to the bench and the retiring-rooms of the jndge,
aund to the jury box and retiring-rooms for the jury, while a
descent of 4 feet will give access to parties and witneases 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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judges’ rooms, which may he conveniently designated the level of
the bench, forms a most important feature in the new courts at
Mancheater, 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 other and the general public, aud the difficulty with which
they are introduced into, and withdrawn from, the witness-box,
are serious defects in our administration of justice; and any scheme
for the courts in which this was not amply provided for would be
most seriously defective. It is of the greatest importance also
that the jury 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 courts 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 which the convenient administration of justice
may be so much facilitated. In many, the position of the witness-
box is 8o 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 intermixed with each other and with the public, is
matter of universal complaint whenever circamstances 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 students, 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 und 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
judge, 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
jury, a most objectionable 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
ﬁeneml crowd, with whom he is intermixed both before and after

ia examination. Nor are the jurors, counsel, attorneys, or parties
any better off, as the experience of those attending the courts at
‘Westminster, and other courts in the Metropolis, will affirm.

This may be wholly avoided by a passage under or on either
side of the seat of the judge. lssume the floor of the judicial
bench to be 4 feet above the level of the floor of the court, by steps
descendingto 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 court by a
under the upper seat of either jury-box, and intermix with the
eneral crowd. This ingress and egress under the floor of the
nch may also be made available for counsel, attorneys, and other
ties immediately engaged in the cause. The tloor of the court
tween the bar and the bench would afford (the witness-box by
which it is usuvally 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 inconvenience is frequently experienced.
The seats reserved for students might be immediately behind the
bar, the access to the first and secoud 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 jury-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-boxes being rectangular, and the other part three
sides of a hexagon. The seats for the bar and the public should
be slightly raised, so that every person may be able to see and hear
without 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 Cuas. H. HasweLL, 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 clean.

Turkish Plaster, or Hydraulic Cement.—100 lb. 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 &
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 coats.

Exterior Plaster or Stucco.—1 volume of cement powder to 2
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 Ib. sugar to 2
gallons 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 1} 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 cream of rure cement applied with a stiff brush
just before the plaster is laid 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, 4 powdered brick and tiles,
five sifted lime. ix with water to the required consistency, an
lay on layers of 5 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 1b.
lime) 1 part, sand 2 to 2} parts, hair § part. "When full time for
hardening cannot be allowed, substitute from 15 to 20 per cent.

* From the Journal of the Franklin Institute,
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of the lime by an equal proportion of hydraulic cement. For
the second or “brown coat ” the proportion of hair may be slightly
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 worki:g. In this 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.,

proportions are equal volurnes of each, tine stuff and plaster.

Stueco is composed of from 3 to 4 volumes of white sand to 1
volume of fine stuff, or lime tputl._y.

Scratch Coat.—The first of three coats when laid upon laths, and
is from } to %of an inch in thicknees.

One-coat Work.—Plastering in one coat without finish, either
on masoury 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 screed coat
is also termed a floated coat. Laying the first coat in two-coat
work is resorted to in common work instead of screeding, when
the finished surface is not required to be exact to a straight-edge.
It is laid in a coat of nbon:eg an inch in thickness. Except for
very common work, the layiug coat should be hand-floated. The
firmness and tenacity of plastering is very considerably increased
by hand-floating.

Screeds are strips 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 perallelly 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 straight-edge, the
interspaces between the screeds should be ¢ filled out™ flusk with
them, 8o as to produce a continuous and straight, even surface.

Slipped Coat is the smoothing off of a brown coat with a swnall
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 ﬂ: finished iu distemper, or paper-baugin(fs.

Hard Finish.—Fine stuff applied with a trowel to the depth of
-about 4th of an inch.

Edimate of Labowr and Materials for 100 square yards of Lath

and Plaster.
Hard- >

Materials. nﬂ?ﬂ?&“:ork.m Two c:::kSUpped
Lime ...| 4 casks $4:00 || 3§ casks, | $3:33
Lump lime for fine stoff ... ! » +86
Plaster of Paris ... " 70
Laths e ...| 2000 4-00 2000 4:00
Hair... «..| 4 bushels, *80 (I 3 bushels, *60
Common sand . ...| 7 loads, 2:00 | 6 loads, 1:80
‘White . ...| 2§ bushels,| +25
Naila ..| 13 pounds, *90 || 13 pounds, 90
Maaons' labour ... ...| 4 days, 7:00 || 84 days, 6-12
Labourer ... .18 300 J|2 , 2:00
Cartage ... 200 1-20

Cost of 100 yards, $25-50 $19-95

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

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

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

Various Compositions of Concrete.—Forts Richmond and Tomp-
kins, U.S.—Hydraulic.—308 lb. cement=365 to 3'7 cubic feet of
stiff paste. 12 cubic feet of loose sand=9-75 cubic feet of dense.

For Superstructure.—1175 cubic feet of mortar as above, and
16 cubic feet of stone fragments. 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 Wali— Boston Harbour.—Hydraulic.—308 lb. cement, §
cubic feet of sand, and 30 cubic feet of gravel. The whole pro-
ducing 32'3 cubic feet.

Superstracture.—308 1b, cement, 80 1b. lime, and 146 cubic
feet dense sand. The whole producing 12'825 cubic feet.

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

LABOUR.

Wages of sub.overseer, 42'2 days, $2 per day ... e $ 8440
»”» mason, setting planks 82:8 days at $2 per day 16560
»” labourers (assisting), 15636 days at §1 per day 158-6)

2 labourers transporting and ramming concrete,
2971+8 days at $1 per day . 2971-80
Total cost of labour ... $3375-40

MATERIALS,

4,096 casks cement at 85 cents $3481°60

12,288 ,, sand at 3 cents . 386-64

20,480 ,, broken stone at 8 cents 1638- 40
—_ $5488-64
Total cost of labour and materials $8864-04

Total number of cubic yards of oconcrete laid, excluding

the stone masses rammed in ... 360654
Cost per cubic yard of pure concrete ... 246
Deduct for stone maases in . 20
Cost per cubic yard as laid . 2 26

Cost of Maronry, of various kinds, per cubic yard, and the volume of
Mor(ar’requiml for each.—(General Gilmore, U.S.A.)

73 %y 8 bgg =
IR HIR R
Masonry., §§ g8 gg §i§_§ oi’ By
g |8 BE 8B
5 3 g 2 E ] % 5 -
Cufi.| Bls. | Bla. | §cts |8 cta |8§ cts
Rough, in rubble or
gravel, from } to vy
cubic foot in volume, | 108 | +565| 1-22 ‘90 410 b
Blocks, large and small,
not in courses, joints
bammer-dressed, ..., 8°1 +428] 92 62 7 762
Large masses; headers
and stretchers dove-
tailed ; hammer dress-
ed; beds and joints
laid close, ... 1 05| 11 08 | 9 9-08
Ordinary ; courses 20 to
32 in size, ... .l 15| -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, Y. 110 54 |1-75( 1-21 219 | 820
’ medium, 9 *41 | 1°06 66 156 | 221
» inferior, ...| 8- 87 97 ‘60 | 145 205
Rubble, without mortar, | ... 3 to 830

Cost of materials assumed as 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.

—_———

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

By T. Sevmour Burt, F.R.S.

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

* From the Journal of the Suciety of Axts.
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of haulin%it in again to cut out the faulty part, and to effect its
repair? How was il laid —Why, by making 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
having 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 ]ayin% a cable between
this country and America or Newfoundland.. Then why has the
operation not succeeded in the second instance I—Simply, because
oue 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 a second operation, and one, indeed, which
Lus 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 only one ship be
employed in the operation instead of two, there must be four
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 belp 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 use 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 haul or’strain exerted upon the over-
hanging cable would not so tend toreund 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 ununecessarily overpowered by the superior
momentum of the latter vessel, and 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 jn advance 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 storn 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 end to end? It failed simply
because one-half of the length had been twisted (in manufacture)
to the right hand of the line of its axis, whilst the other half had
been twisted to the left haud of the same line cr axis. How was

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

banks of the Thames, the other half in another locality, the name
of which I forget. Yet, strange to say, this fatal 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 midway Atlautic, to certain “rods of iron, loaded with a weight
in the centre,” which it was hoped—for it could eould 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
picces—pieces coutrarily twisted, be it remarked, and known tu
be so—by joining them together, I mean the half cable twisted, tv
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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 s0 joined. The consequence was that the so-joined
coils, each consisting of one-half the whole cable, soon began to
unwind and gradnal%y to untwist themselves, until the electric
pulses or pulsations, passing through the gradually attenuated
core or copper wire, upon which the entire 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 again, and then entirely ceased! Nor was this
effect to be wondered at. Let any person of average common
sense try the effect hiniself with two sets of small wires (or 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 Fortion joined on to the worn end, or Lo the further-
most end of 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 or coil.

The point now, however, for consideration is, how to lay tke
cable agaiu 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 difficulty may be partially obviated by not
having so very many splicing places in the original cable; for
it must be evident that the greater the number of splicings or
junctions in the same the less the chances of its efficieucy.
The parts ‘“spliced” together caunot 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 ruauufactured in its integrity. What a large number of
splicings or junctions there mnst have been in the late Atlantic
cable; first, there was the batch of splicings required to join each
of the several lengths sent down at different periods from Messrs
Glass and Elliott's workshops by each vessel that shipped a
length to convey and join it on to its predecessor on board the
Great Eastern. Then a splicing was required for each of the
tanks when filled, or at any rate 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 Awerican shore. *“I'll see no
more,” as Macbeth says, almost dreading this long account of
splicings in the late cable, and trusting it may be possible to
avoid some of them in the new one. The first laid cable was not
30 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 message having been transmitted
from end to end—from America to England, and this without the
occurcence, thut I am aware, of any breakage or separation of the
coil (save vne), in consequence of a mishap. How was this dove ?
By the employment 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 not still more unfortu-
pately been joioed together with that sad and fatal fault existing;
although the fact was known 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 commencement of so great and glorious
an undertaking.

In recommending, as I have doue 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 cannot 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 bhefore
explaived. 1 would only desire to be understood as generally
advocating the use of two ships instead of one in the execution
of this vast undertaking, in the completion of which we all as
Euglishmen must feel so deep an interest.

One great means of control, however, should exist in the
payiug-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 different principle will involve but
little chance of such a desideratum.

—_——————
STUDY AS A PREPARATION FOR PRACTICE*

By T. Roger Smity, F.R.L.B.A.

STUDY as a preparation for practice is- a subject of more than
ordinary interest for the members of a society like this, which
consists almost entirely of students, either commencing practice
or preparing 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 takeun in two papers which [ have in previous years
had the honour 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 so, I must plead as my excuse that you will hear
but little to-night except thiugs of the truth and importance of
which I am very fully convinced in my own mind; yet in pressing
my views on your attention I desire to refrain from seeming 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 I desire each of you to become. If
parts of this paper are writteu with a consciousness of advautages
gaioed, 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 good sense, and the experience of those best able to
adviss 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 hardly offer any hints that will
be of service to one, which may not prove valueless, and possibly
even injurious, to others, supposing my recommendations to
fall in with inclinations to which such happen 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 an example, I may just point out that with regard to most
of you there is nothing so likely to be useful as something which

® Paper 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
aud 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
first thing, yet that architect’s education who can only draw
would be miserably deficient alike in knowledge of construction,
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 in your training, as you are willing to bestow on what-
ever may fall in with the bent of your geunius, inclivation, or
opportunities. A perfect character is only to be obtained by the
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 whetheror not they are the very best possible—
though I may allow myself one or two words in passing on that
head—but as fixed 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 cannot in our own cases alter, and 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 graud object
this evening will be to discover how to make the best of them.

What then isthe position of a young Englishman who is studyin
architecture with a view tothe 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 of one teacher, in
an atélier. In either case he would be engaged in a way more or
less similar to the manner in which bis school or college days have
been spent, only with the special subject of architecture taking
the place of the classics, mathematics, philosophy, and so forth,
which bave 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 entirely 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
England 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 own spare hours to the best account, that I now
address you. .

Almost all yogths who have a fair prospect of being able
vltimately to practise, are in circumstances which enable their
frieuds to pay a premium with them, and articie them to a
practitioner. [ 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
enough to practise on their own account.  Such may find much
that I bave to say apply to themselves, but the class that I
specially contemplate is that of architectural pupils who have
friends of some 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 may say that I thiuk
1t undesirable for a youth to become a pupil uunless 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 geueral
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 influeuce the course of young men
proposing to join our ranks, and therefore I may be excused for

4



14

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 geutleman, 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 pro%ession beset with intinite 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
difliculties of construction, arrangement, and architectural treat-
ment which constantly spring up.—For architecturual practice is
little more than a series of contrivances for the overcoming of a
constant series of emergencies.

A patural turn for the pencil is most of all essential. We learn,
we think, and we express our thoughts as architeocts, 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
an 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 good 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 uodefined 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 80, for a precocious genius often breeds an overweening conceit,
and makes a man quite too proud to be taught, almost too proud
to learn. And a man of talents and industry, even though of
but little genius, will not fail to rise.

Such youths as I have attempted to sketch are not so rare but
that one may very fairly require that all the few characteristics
named, except perhaps the last, genius, should be forthcoming in
our youug 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 bave 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 men, it would be still
more to be regretted that the number of Oxford and Cambridge
men in our professiou is so small as yet. At present, at anyrate, 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 Tlite as telling advantages in an architect’s favour,
and to the full as needful to him as to the phyaician or the
barrister.

The abseuce of anything like an artistic ed.ucation from our
public schools and colleges 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 prizes are nothing approaching what are obtained
at the bar; and perhaps our average incomes are not so
high, and our social status less indubitable, than in some
other professions. Still in most of these respects a rapid and
notable improverent is on foot; and let us mark that the more
studious and accomplished each of you becomes, the more will he
advance that movement; 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 man 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 university education; or some similar course of scholarl
and geuntlemanly training, in fact, if he be also an artist.
believe that, within anything like reasonable limits, the later a
Yyoung man enters our profession (supposing his time to bave beeu
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well speut 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 clerk three years earlier than if he entered at nine-
teen; and this is in many cases so imﬁortant an object that there
is mothing 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 so, history, the mathematics, and
modern languages, which are all techanically desirable, almost
essential for him, will be amoog his acquirements.

Of special culture, the chief, perhaps the only 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 1 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, iu place ofgoingatonce into
an office. It would not be too much to expect that a student should
be able to draw the figure well from the round, well enough for
example to procure admission 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 laudscape, and let me add modelliog, 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. If a man has been duriug
many years educated, and is highly cultured in literature solely,
it seems unlikely, and I believe in fuct rarely happens, that the
fine arts will take a strong hold upon 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 thuan
one highly cultivated in other matters, but deficient in artistic
skill. I could point to instances of both classes of men in
abundance; and therefore I say unhesitatingly, let us have the
highest, best, and most extensive culture we can, only along witla
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 not eater the profession with
such advantages fully developed—and to such I have only 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, although it is true that scholarshipand draughts-
manshipmaybe ordinarily mostconveniently and completely acquir-
ed before begining the career of a pupil. There is nothing really to

preventanyonefrom gainingall theattainments I havenamed during

the time of his architectural studies if he be so minded, or from

supplementing, to a very great exteut, his deficiencies; though I .

cannot deny that such a task will prove an arduous one. 1t 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 lreeding and bearing.
a8 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 fuilings in these
two respects no pains should be spared to correct them.

A young man who enters an office for the first time, whether he
finds himself 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 everythin
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 that anyone
could give hiw; nay, I feel sure that, if I could but be certain that
this rule would stick fust in your memories, I need hardly sy
one word more 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,
and are none of them known intelligently. It is this in fact that
I have 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
gets 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 recogunizes that
there is anything to learn in the majority of them, till years after
he comes to find that be is deficient in 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—jyou are told to work out a staircase on a plan
andsection, and that the risers areto be seven inches and the treads
ten; with some contriving you do it,and the drawing isapproved,
and you (fo home well contented at having learned all about stair-
cases and how to contrive them, whea 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 could yon make it steeper; supposing
you wanted 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, and says there is not*headway—alters
the plan, and leaves you to put it in ink. If you are seeking
to learn, you will not rest till he tells you, or better
still, till you find out what “headway” means, and what
dimensions it requires. If you are merely stupidly gettin
accustomed to your work, you will quietly ink it in, as altered,
without any intelligent undemandmi of what you are dving.
Or suppose he nfwrs 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 8o learns 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 [
said, he is not at all intent on learning, he simply inks in what is
put before him, or accomplishes his other task with as little
expenditure of thought as possible, and goes home at the end of
the day no wiser than he was at the commencement.

There are a dozen other Eoints in which a staircase might
illustrate what I mean, bat the truth is, that not a drawing goes
through a pupil’s hands, not a paper does he copy, not a letter
does he endorse, hardly a message does he put down in the
call-book, but if intelligeut and observant 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 plan speaks to the veteran in a language of which the tyro is
but picking np the letters and the spelling, but where all is so full
of novelty, every person traly desirous to learn, whatever may be
the degree of technical information to which he has advanced, may
learn g-om it something.

You will gather perhaps from the spirit of the ahove remarks
that in my opinion there are better ways of learning what one
does wot 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 aro told we forget, therefore, as far
as you can do so, prefer to find things out; but in the numberless
instancea that will occur where finding out is not poasible, without
more information than you possess, ask some one who knows.

I would suggest as an excellent rule tor any pupil entering an
office, and deairing really to benefit by the opportunities it offers to
him, that he shirk no part of the work. Some young gentlemen,
because a premium 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 iiunior 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 than they seem, especially the seeing strangers who come
on business, and putting down messages correctly. This work,
which pupils are very apt to think derogatory to their dignity, 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 offices, 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 less
directly bear on your studies—such as going to visit the niuseums,
the galleiies of pictures accessible, any works in hand within
geagh, and all the good buildings, ancient and modern, you can

nd.

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 principa! share
of the attention of young men in au office, supposing they have
begun to use their instruments free:_y (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 trimmers are managed, how
arches are turned, how walls are plastered, and so forth. This
is all well; aster 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 ﬁermitted 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,
and put it down correctly. This wi{l involve giving a certain
amount of trouble to fellow-clerks or pupils, and may here and
there introduce delay into things which you might wish other-
wish to hurry; but be obstinate if necessary, both with yourself
and others, on this point, for without 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 principal
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 8o, 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 oocupation connected with office
life I must specially pass on your notice. I mean visits to works

40
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in progress. If thereis a good building, in fact, if there is any
buildiug being done by the architect whom you are with, within
rveach 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 foreman, and some of the artificers
of every trade, and ask all manner of questions, make all manner
of investigations, remember all you can, sketch all the constrac-
tion as it goes on, and put down in a memorandum book all the
principal matters you learn. 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 foot 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
beginning 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 various steps of the work, and keep
notes and sketclies; and above all things sketch, as it is going on,
all construction thal is to be covered up, and all contrivances
that are unusual. After all, buildings are the right thing. Our
Erofessiou 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.

I do not thiuk [ need go further in order to show that a young
man entering an office has (if there is any work going on in that
office; abundant 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 some
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, and 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 on%erly manner.

The student, whether he goes to work in this mauvner or not,
will ordinarily have no director but himself, but he will have
many 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 nine
cases oul of ten his own fault mainly. Tt is seldom that a
practising architect has it in his power to devote more than a
few minutes at a time, at uncertain intervals, to any one pupil,
and he cannot attempt to frame anything like a course of study
for him; and many pupils are hardly aware that anything 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

_oifice and the works in haud, and to be sure of remaining in a
good office fur 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 fiud many a little
piece of information placed at his disposal, which would not be so
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 aud 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 is really desirous to understand his profession, it will
give his waster 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 bands, and above all
tl;i‘:lgs to know that opportunities of any kind either for gettin
good work in the office or for seeing buildings would be prized.
Pupils have uvdonbtedly 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 pujils, 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.

Thera are however numberless points on which you can learn
better aud wore appropriately from your companions in the
office, from the foremen or workmen on the buildings, or frowm
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 notes
of most of the things you learn, marking the sources from which
you derived your information, and the dates, and keep these
notes in as orderly and accessible a form as you can.

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 advartage 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, aud spend a little time in each
of two or three other good offices, so as to become 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 his eye, a youth may be expected to learn thoroughly, are I
think, these:—the entire routine of an office, and its drawings,
documents, and books; the eutire system of preparing drawin
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 more or less
completely, are perspective, and colouring; the conduct of business
correspondence and interviews; the preparation of reports on
buildings; the superintendence of buildings in progress, and the
regulating the accounts; the preparation of estimates, rough, and
in detail; measuring and valuing work; dilapidations; surveys of
other sorts; land agency business; land surveying, levelling, and
other sorts of special work.

Inthe office alone, however, but a very incomplete education can
be obtained; even sosiipleand necessaryan accomplishieut as per-
spective, for example, cannot always be picked up there—much less
any complete scheme of the art and science of architecture. What
supplementary aids then can we call in to our help? In Loudon
we have more public facilities than the country presents, aud I
will try briefly to enumerate the principal of these facilities.
First of all, in too many cases, a youth eunters an architect’s
office, uot 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
thiok 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 months more, at a good evening drawiug-
school, learning to draw the tigure, 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 misfortane
to be deflcient in his knowledge of French, that working at an
evening Freuch class will be desirable. The best architectural
works are French, aud the best travelling language is French—
and as I waunt 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 next matter to be attended to is the desirability’ of
obtaining a good systematic acquaintance with the history alud
the general forms of past styles of architecture, and the theory
and practice of construction. Fortunately, we have had for mar(y
years in London excellent courses of lectures on these subjects
from a most learned aud accomplished professor, whose perfecg
knowledge of his subject was only equalled by his ability tq
teach it—need I nanie Prof. Donaldson?—aund uo less fortunatel
is it that, now that he has withdrawn from the chai
perhaps the best qualified man who was available of th
whole profession has succeeded to it. All students shoul
attend g’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 inconsiderable additional portion of leisn
eside. These lectures will be most advantageously attend
after one or more years have passed in an office, and should hardl



Jan. 1,1866)

1 think, be commenced quite at the beginning of pupilafe.
Another coarse of lectures, on the Arts of Construction, is also
delivered annually, at King’s College. Of the ability of the
professor, our well-known friend, Prof. Kerr, I need not say a
word; and I should heartily recommend that these be also
attended. In the davs of Prof. Hosking it was generally supposed
that this course was not intende for architectural pupils, so much
as for those who were to be military or civil engineers, but I feel
sare that in the present professor’s hands the course will be of
advantage to any or all of us who can attend.

At this Aassociation students will fiud opportunities of self-
improvement, such as will be of essential service. The most
importaut features to men of two or three, or four 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 mavy of them will
from the first be liked. But the Class of Design is the institution
that I most cordially recommend the young pupil to enter as soon
as he has got a smattering of the rudiwents of his art. [t will do
much for him that no other society cau, and above all things it
will fix his aims upon that artistic part of his profession which I
am so anxious he should keep promineutly before his mind. Our
life-class will give him an excellent opportunity of keeping up and
improving his draughtsmanship; and our Voluntary Examination
class willgiveiima very thorough insightintosome practical points,
aud at least an acquaintance with many others. This class might
with propriety be called the Class of Counstruction and Practice, as
distinguished from the Class of Design; and if you will only join
it in numhzrs sufficient when it starts next session, very shortly
to commence, you will find yourselves well repaid. It is one of
the most valuable and 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 begun which hava
proved of great advantage during studentship, and of permanent
value through afterlife. Let me t%en cordially invite, and sincerely
adviee, any who may be present to-night ouly as visitors, to join
us without delay, if it be only for the sake of securing 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
tee. 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
paintiogs; 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-
sion; and this I know to be a0 valuable, that, while T would not
wish any to try whose draughtsmaunship and powers of design are
not suthiciently matured 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

upil who enters an office should make the Academy 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 Kiugg College, at the School of Mines in
Jermyn-street, and at South Kensington. Some of these are

ve'liy valuable.
he last public body T have to notice is the Institute.  That
body has students, who pay a small fee and have certain privileges.

These I think are not suécieutly appreciated, and I should bhe
glad to know that more gentlemen of this Association availed
themselves of them. Independent of this however, the Institute
has done what onght to be of the greatest service to students, in
putting into their hands a compendium of the books and subjects
they are likely to gain good from—in publishing a specimen
examination paper, to show what sort of acquirements they
consider a proficient student ought to have made, and what
further acquirements ought to be possessed by one who should be
admitted to be distingunished; and above all, in holding the
Voluutary Architectural Examinations, to afford students an
opportunity of satisfying themselves that they have made good
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use of their opportunities, and of declaring to the world their
attainments. This examination onght to be in the mind and
before the eyes of everyone as a thing to be prepared for and gone
through. It would have been of the greatest possible service to
the present speaker had such an exawmination existed when he
entered the protession as a pupil, and had such a list of books
and sketch of examination paper been put into his hands.

The curriculum held out to me by my first master, a well-
known practitioner of the old school, not now living, was a
simple one : the Office—the Royal Academy—Italy. They were
all good as far as they went; but a little guidance in some other
respects, from some source or other, would have been of immense
help. This guidance is now in many ways available, and I shall
hold it a proof that young men at the present day are far more
averse to hard work than architects ought to be, if in the course
of a few years the examiuations are not attended by large
numbers of students.

Among public aids to study, I must meantion libraries and
museums. The best library for your purpose is the library of
the Institute, accessible to you—either as associates, students, or
termporary students. A fairly good oue is that of the Royal
Academy, accessible to students of that body. A very good one
exists av South Kensington, accessible on the payment of a ver
moderate fee. All these are open oo certain evenings as well
as ic the day. The British Museum library is for some purposes
unsurpassed, but almost too unmanageably large for an ordinary
student. [t is open only in the day, by reading ticket, obtainable
on the recommendation of any known profeasional or reading
mau. The library of the Commissioners of Patents—open
perfectly free, but only in the day—iucludes many architectural
books. At Sir John Soane’s Museum there is an architectural
library, but of its value I am not able to speak; and lastly, the
library of the Architectural Association, if not extensive, and
lacking many very necessary bouks, excels all others at least
in its system—for it is a lending library—the only one, therefore,
from which the student can get help in his work at home.

Of museums, the Architectural Museum at South Kensington
together with the immense art collections availablethere, is by,
far the best. The best collection of architectural casts accessible
is however, I thiuk, at the Crystal Palace. The British Museum
has many good objects of art—especially in sculpture. For the
general study of the arts, South Kensington and the National
Gallery present excellent and constantly increasing means; and
the various private collections in London, if you can gain access
to them, or if you can see their riches in the loan-mnseums
formed occasionally, are among the richest in the world. Finally,
the different annual exhibitions, not forgetting the Architectural
Exhibition, are all of them to be prized as means of artistic
culture. '

We have now considered office opportunities and such public
facilities for study as Loudon offers. It remains that we con-
sider what the young architect imay do with his own time, in his
own room, or on his sketching tours, in order to fit himself for
those branches of his professional practice the necessary know-
ledge of or skill in which is not to be obtained at the office or
from public lectures. In order to make the best use of his time
a student should systematically economise it; he must be as
systematic as he can, as constant as he can, and as regular as he
can; he must not pore too much over one thing, but on the other
hand he must avoid distracting his attention among too mauy
studies at once, or in other words, having too many irons in the
fire. Above all, he must not work too long, especially at night:
health and eyesight will ultimately suffer, and he manages
matters very injudiciously who finds that when he has completed
his studies he bas rendered himself unable Lo put them to any
practical use. I never however heard of morning work doing
anyone much harm, and if any of you are energetic enough to
rise betimes to study and draw, I believe you will never regret
doing so.

There is a great deal to belearned that cannot be learned in an
office. I have already referred you to courses of lectnres as a
most valuable means of acquiring much of this knowledge, but
some cannot attend such courses, and those who can uire to
know many things for which it would be idle to depend upon
them solely or mainly. The student must therefore make up his
mind to devote a large portion of his leisure time for many years
to various studies and pursuits requisite for his purpose.

I believe many minds are embarrassed, in the prospect of
attempting 8o large and various a mass of acquirements, by the
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apparent intricacy as much as, perhaps more than thei are over-
whelmed by the amount of the work to be done. They cannot
tell where to begin, and what to be at first, and they possibly
yield to a kind of despair, oppressed by a difficulty to which they
have failed to find the clue. Now it often really happens that,
though the field be very vast, the part of it actually open to a
student is but moderate. Ifso, his duty is very clearly to occupy
what lies before him; for example, suppose he has but few build-
ings available, but has access to one church of good original
workmanship, acd has time to make some careful studies, but
the style is Perpendicular, while he understands that twelfth and
thirteenth century work was the finest. What of that? Perpen-
dicular is, among the things to be known, studied, and drawn,
and if he masters it now he will be all the more at leisure to
study E”li Pointed examples when he meets with them. Or as
to books, he has only a few, and they not the most modern.
Master them nevertheless, for though modern observation has
extended our field, it has left the bulk of what was already known
anchanged. In architecture, whether you consider history,
science, art, or materinl, you cannot establish in any a proper
and unchangeable sequence of things. You may either begin, if
the history for example is your -study, with the practice of the
resent day and our own country, and work back; or you may
gegin the history in the middle, and work downwards, and
:})wards, and sideways; or you may begin at the commencement
all time, and follow as best you may the stream of eveats.
Eitber plan has its advantages. “Similarly, you may with equal
readiness commence the art by that of a foreign country and
come homewards from that starting-post, or begin at home and
spread outwards.

I think then it is sound advice to say, that if anything within
the range of your proper studies offers itself, either throagh your
happening to possess peculiar facilities for its study or through
its preseuting itself to your mind as desiruble, seize it, and begin
by it. Knowledge g«them like a snowball, from a very small
nucleus, and will gather pretty nearly as well upon any genuiue
nucleus; indeed, nothing is more surprising than the way in
which, when any part of a subject is thuroughly well known,
other things range themselvgs before and behind it, and attach
themselves to it. For example, to recur to the instance I have
already suggested, the opportunity of studying ome ancient
charch. The man who has really and completely done this has
made a vast stride towards the study of the whole of English
church architecture. You cannot know the characteristic mould-
ings of one jamb or one mullion, without gaining some insight
into the principles upon which all mouldings are (feoigned. ou
cannot become familiar with those points which are specially
marks of date, without learning something of how what preceded
and what followed was treated; and you could not understand
one bay of a vault or one tracery window without finding that
you had gone through the worst part of the difficulty of studying
all vaulting and all tracery. Whenever at a loss then to decide
what to begin with, remember that to begin with what is most
within reach, is ordinarily not ouly easiest but wisest.

There may however be those who, baving fairly the oppor-
tunity of selection—a good library available, a good set of photo-
graphs or casts or engravings at command, or in some other way
a means of choice at hand—cannot exactly be said to have any
one thing offering itself to their notice more prominently than
another, and are forced to make a selection and to form some-
thing of a plan of study for themselves. In this case it can
hardly admit of doubt that the wisest thing is to begin with some
portion of the highest and best purt of the profession—the art.
Always put the art first, and let even such all-important studies
as the history of architecture, be subsidiary to the knowledge of
the actual artistic and structural forms, and the power of draw-
ing them, and of deeigning and grouping similar forms. But where
in the extent of varied periods and styles of architecture
should the study of the art be begun? If possible, I think, with
the architecture of one of the best periods; if one can be found
free from great complication and extreme elaboration. As there-
fore the earliest phase of Christian art in Europe unites all
these characteristics, and is moreover, pretty fally illustrated in
the best hand books, ially the French ones, and in many
Rhotog'rapbs, I should be dispoeed to say decidedly, begin the art

y making yourself familiar with the forms and general aspect of
what is termed Romunesque architecture. This architesture,
especially the French variety of it,is very beautiful, yet very sim-
ple; ascending from it you go back in a clear course to the art of
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Rome, Greece, Egypt; and descending yon come down through
all the varied styles of Christian art to the present day. St.ngy
it chiefly with the pencil, and as far as you can from existing
examples and ‘Fluaber casts, when these fail, from photographs,
engravings, and books. After you have got to know the English
Norman, and how far it differed from the cotemporary and
earlier work of France and of Italy, and have drawn some of the
most interesting features,such as doors, west frouts, cloisters,
you will find an inexhaustible mine of wealthin the enrichments,
especially the capitals, of which good casts are very easily obtain-
able; and T really think that if you take my advice in this
particular, and master the Romanesque work of Europe, from the
earliest churches of Rome or Ravenna to the transition of
Norman into Early Euglish, that you will not need any further
advice as to progress so far as the later styles are concerned.
In picking out your examples from the various books you will
have learnt half of what thay have to tell as to the later develop-
ments of Christian art, and your course downwards will be easy
enough.

I should like however strongly to urge the desirability of going
backward as well as downward, and learning what was that
Roman architecture from which egrang the Romanesque, and
learning to know and to venerate that refined and yet vigorous
Greek art from which sprang most of whatever we have that is
good. Study also the development of Roman into Renaissance,
and learn to know something of the meaning of an “order,” a
“module,” and the other formulm of the Italian masters, and
this equally whether you have entire sympathy with it or not.
It is disgraceful for & man who professes to decide against a
school of art to know just nothing about it.

The leading study of all these things should be drawing them,
trying to draw things like them of your own design, and reading
and niaking notes about them, but mostly drawing. Notice how
they were put bo%ether (or construction), as well as how they were
shaped and combined to satisfy the eye (or design). Early com-
meuce to try making designs, and if you adopt my advice, and
begin your studﬁf architectural forms with the art of one period,
as for example French Romanesque, and confine your study for
many weeks or months to that, you will of course during the
same period do well to design also only in the same style.

T think the arrangement and mode of constructing our Class of
Design, make it a capital opportunity for a young man of cul-
tivating the very necessary art of designing. I believe it quite
worth any student’s while to join the Association for this class
only, and 1 very strongly urge it upon the attention of you all;
adcﬁng to my hearty recommendations that you should join it, the
one caution that you should in working out its subjects embrace
every opportunity of showing the plans and some of the details
as well as the general outline of your design, not contenting
yourselves with a showy sketch, but working it more or less as
though the drawing were to be built from.

The competition for the various prizes offered by this Asso-
ciation, the Iustitute, and the Royal Academy, will from time to
time offer you opportunities of trying your strength with the
advantage of a stimulus to your exertions in the shape of a prize.
1 cordially recommend you to try them, and when more advanced
I believe you will find it, as I said more at length in my paper
“on Entering Practice,” a highly advantageous mode of study to
compete for actual buildings. All these competitions give you an
opportunity of exercising yourself in the arrangement and
adaptation of your building to its requirements and intended
uses, an art not to be picked np just at once, but requiring to be
gained by repeated efforts.

Just as I have advised you to proceed in learning the elements
of architecture as a fine art, I would advise you to some extent
to learn it as a coustructive art. If from any aocidental
circumstance any special material or any special branch of
constraction offers itself to your notice or attracts your attention,
seize it, and pursue it as far as you can. If nothiug of the kind
occurs there, take one branch and master its elements, and
afterwards take up another. I am inclined to recommend
carpentry as a good branch to begin with, next bricklaying
and masonry, then joinery, and then iron construction. But
you ought, as far at least as the rudiments go, to be learning
the first rudiments of all these arts, except perhaps irou-work,
pretty much at the same time, from your office work and your
visita to buildings; and I do not think you can go wrong in
considering all these arts under the general head of construction,
and regarding them as one study, 8o far as your ordinary office
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and building observation (taking Dobson’s Art of Building as
your hand-book) will carry you. This mu t be going on at the
same time as the rudimentary study of the art, and the cultiva-
tion of draughtsmanship. The subsequent systematic pursuit of
the less elementary portions of the different constructive arts
waich I have named, taken up one by one, ought to go on at
the same time as your designing and your more advanged art
studies. Before we can advance al all in architecture as a fine
art, we require to know at least something of building as a tech-
nicu art, and before we advauce far, we require to know much
of it, for all true architectural art is the out-growth of sound
construction, and stands to it in something the same relation that
poetry holds towards prose, or painting towards descriptive
geometry; and though the simpler features and forms of archi-
tecture, such as doors, windows, columps, and arches, can be
understood and mastered without any profound constructive
kuoowledge; the case is different as you go on and begin to learn,
or to try to design entire buildings, or the more complicated
parts of them, such as vaults and roofs. You will find that you
require to understand these before you can observe, measure, or
draw them with advantage; and above all, before you can design
them so that they look well, or would be likely not to full down if
they were built.

This part of your studies will be very much advanced if you
spend some time at the joiners’ bench or the masons’ banker, or
i})eyou take the post of clerk of works on a good building. The
objection to entering a workshop, unless you know all about the
place you are going to, is that you are liable to hear bad language
and see bad conduct. This risk is run everywhere to some
extent, but it ia most uodesirable for a very young man to be
more exposed to it than necessary; so that special care should
be taken to know what the habits of the men are among whom a
youth is placed before he be seut into a workshop, but [ believe
it to be most beueficial, and to promote a more thorough
knowledge of the minutie of construction than any other
process. Wheun you make a thing with your own bands, you
ean hardly fail to understand it.

Employment as a clerk of works would be, I think, readily
obtained by most skilful well-trained office hands of some years’
standing if it were aou%l(:t. The duties afford an admirable
opportuuity of learning both how a building is constructed from
first to last, and how an architect ought to conduct his business.
Every weak point in the plans and specification becomes known
to the clerk of works—every unexpected occurrence of whatever
nature on the works comes under his notice; and if any of you
on my recommendation or otherwise get a twelvemonth’s occu-
pation as clerk of works on a good building, I will engage to
say that at the end of the time you will feel as if you had never
learued so much in the same space of time before. I may also
fairly say that, if such engagements are useful to yourselves, I
should fully expect them to prove on the whole more useful to
your employers than the employment of average clerks of works,
,}udging, however, in this expectation rather perhaps from what

hear, than from my own experience.

After the two broad and very comprehensive subjects of the
leading forms (and priociples of composition) of the main
Buropean styles of architecture, or mnost of them, and of materials
and construction, there come a large number of other subjects, of
which it is desirable to know some; but of which few (if any)
know all. I am not now going even to attempt a complete
enumeration of them. You will find mosat of them enumerated
or referred to in the Institute programme of examination and
list of books; and as a general rule, I may say brcedly that any
knowledge you can get on any of these subjects is desirable; and
that some of them are indispensable.

Of the indispensable subjects, I may briefly enumerate warming
and ventilation, drainage, and some outline of the laws relating
to contracts and to buildin As examples of less essential
though most highly desirable acquirements, I may cite minera-
logy, geology, chemistry, the laws of light and sound, heraldry,
botany, and mechanics,

As examples of the other studies or arts bearing on the fine-
art part of the profession, I may name as essential the principles
and oomething of the practice of decorative colouring, and the
chronology of architecture, which is indeed the history in
minate detail, and which, as fur as English Architecture is
concerned, you will learn best by gaining a very intimate acquain-
tance with all the details and all the dntes of a few good build-
ings extending over a long period of time. Other acquirements
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are the art of modelling or wvinq, special acquaintance with
stained glass, metal work, jewellers’ work, enamel work, mosaic
and other inlaid work, landscape gardening, etching, lithogrephy,
antiquarian research, and such special irancbes of iv (as for
example ecclesiology) as bear upon buildings, or decorative art.
An excellent statement of the nature and claims of all these
branches of art may be found in Mr. Scott's paper which heread
before us two years ago, and in one which, a short time previous
to that, he had read at the Architectural Museum.

In these studies, in fact in all the studies I have urged on
your notice, great help is to be got from good books. A few of the
best booksof reference ought to be part of your earliest acquisitions.
The Institute list supplies the names of most of the most naeful
ones, but its list makes a much larger library than you will be
able for many years to hope to acquire, or would indeed need to

. Gwilt's Dictionary is one of the most universally
useful books we have; Dobson's Art of Building, and a few
others of Weale’s Handbooks enumerated in the %nstitute list,
are desirable and not expensive. Next to these I should place
(if you read French) Vio!let-le-Duc’s ¢ Dictionnaire; or, if that be
too costly, De Caumont's ¢ Abécedaire.”’ Rickman, ‘The Glossary,’
Paley’s Mouldinﬁs, and some of Pugin’s books sre among the best
known handbuoks for English Gothic; and the best guide that
T know as to how to study English Gothic buildiugs is Sharpe’s
¢ Parallels;’ Nesfield’s bonk, and Shaw’s, are good examples of
draughtsmanship, but very far inferior to Sharpe in analysis and
arrangement.

For Classic styles, Chambers, and a compact edition of Stew-
art and Revett's Athens, are good to start with, and to these you
can add some of the best French and Italian books as you go on.

As you go on of course many authorities and bouks of all sorts
will have to be consulted. I have merely named the above, that

ou may have some idea of what to turn to first; but besides
{ooks of reference and books of engravings, you will find it
interesting to peruse some of those works which treat of our art,
or of portions of it, in a critical manner, histories, biographies,
and general works on art. As examples I will cite the his-
toriea?e articles in Viollet-le-Duc’s Dictionary; Mr. Pettit’s
books; Mr. Ferguson's Handbook, and other works; Street’s
¢ Brick and Marble Architecture;’ Scott’s ¢ Westminster Abbey,’
and his ¢ Domestic Architecture;’ above all the early portions of
Ruskin’s ‘Stones of Venice,’ together with, for more miscellaneous
reading, the best of Ruskin’s other works, Sir Joshua Reynolds’
¢ Discourses;’ Cellini's ¢ Autobiography;’ Roecoe’s ¢ Lorenzo di
Medici’ All these, as soon as you have acquired some facts and
want to know more, will be read with pleasure and profit. But
mark me, till you tind they give you pleasure these books will
yield very little profit, and had better be left unread.

For purposes of study, I doubt if photographe are so
useful as moderately good engravings. They are it is true
wonderfully faithful, but their effects can only be approached by
a draughtsmanship more finished than most students can boast;
and T believe studies from printsand plaster casts will oftener be
found instractive, partly owing to their being less disheartening
to make, and partly owing to their being selected subjects, which
in the case of prints are given in the shape of studies, and in' the
case of casts arein the most advantageous state for being studied.
But photographs will serve better than most things, the very
important purpose of assisting the student to surround himself
with good architectural forms. I hold it of the greatest im-
portance that there should be some beautiful objects about in your
room, upon which your eye may daily fall and constantly rest, so
as to correct some of the deadened perception of beauty and
vitiated taste which we cannot hope wholly to escape, living as
we do in a city replete with the base and the hideous, and in an
age when almost every common article of furniture, of dress, and
worst of all, of ornament, is either utterly worthless, or far worse
than worthless. A few good photographs, two or three good
casts, and some bits of good Japanese, Chinese, or Indian colour-
ing, in papering or screens, or a bit of carpet, need not cost much,
and they may save your eyes and your taste from ruin.

Let no scheme of study be so arranged and prosecuted as to
become a wenriness and to excite disgust. You can hardly
become tired of drawing if you only select good subjects; nor can
you well draw too much. But of most other sorts of work you can
do too much; beware, therefore, of this, and be especially careful
to include in your reading those books which interest the reader,
which enlarge and elevate his view, and which are written with
enthusiasm.
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If, however, all this be pursued with diligence and success in
your owu rooms, or in libraries, or by the help of lectures, there
remains to urge upon'you yet one more thing, without which
your book-learning will lose half its etlect. I mean the study of
buildings themselves. You must draw from entire buildings, and
you must draw from separate portions of buildings, if you are
ever to make good buildings yourselves.

London presents few fine subjects for such study, but still enough
to be of the greatest value. Of the style which I recommend you
to begin with, there are very few examples here, but in the
chape% iu the White Tower we have one of the purest and simplest
specimens of Romanesque work that Englaug contains. A few
fragments may be found at Westminster, and a little good work
by going as far as Rochester, but there are excelleut casts at
South Kensington and Sydenham.  Of all the succeeding styles,
however, Westininster Abbey presents examples of the highest
value; nur is St. Saviour'’s, Southwark, to be overlooked. Leave
to draw in the Abbey is easily got, and in the summer mouths
leisure to go there will usually be readily granted by any master to
any pupil found makiug geod use of it. Avail yourselves of this
privilege to the utmost, aud transfer a large part of the Abbey,
especially of its interior, to your sketch-books. Of Italian work
we hiave some excellent modern examples in the Pall-mall club-
houses, and earlier ones, but with less accurate detail, in St Paul’s,
and Wren's churches.

Of Greek and Roman and Oriental architecture we have no
specimens visible, except some fragments of architecture, and
many noble works of sculpture, in the British Museum; but both
of these aud of other styles we have the most extensive, complete,
and classified series of casts which the worldeversaw, in the Crystai
Palace. It is an excellent place to see and to sketch in. Leave
to draw there is readily obtainable, and it appears to me extra-
ordinary that so few persons avail thewselves of so complete a
series of architectural examples. The Architectural Museum
casts are readily accessible, aud among them you will find much
to work from.  But at once the pleasantest and the most useful
mode of studying buildings, is to join some friend, if a little more
experienced in such matters than yourself so much the better, in
an architectaral walking tour, and to spend your summer
holiday in that manner, or, if it suits you better, to go alone.
No more pleasant way exists of blending recreation and improve-
ment, and pothing can do so much to keep alive and iucrease
your own iuterests in your profession, and to waken in you that
enthusiasm for it, without which you cannot hope to reach the
highest eminence in it, as this mode of study.

At some period, probably after not less than four years—and it
may be after a great many more—the student should make a
long journey, principally on the Continent. This is happily a
tolerably well-recognised custony. It isone which cannot be sufely
omitted. I do not think it necessary here to spend much time
upon iudicating rcutes and places to visit, only let me urge that

lenty of time be given to Italy, not only for architecture, but
gecause there you are are more thoroughly steeped in an atmo-
sphere of fine art of all kinds than elsewhere. For Gothic work
France far exceeds Italy in value to the student, but the time in
Italy will be felt to have been of greater value, in making him an
accomplished student of art in all its branches. If possible, some
time should be given to Greece aud Egypt, and Asia Miuor.

Perhaps 1 ought to say something here about how to study a
building, and first let me say, that if you can approach it with
some previous knowledge of what you are to find in it, you will
gain more from it than if you come to it quite a stranger,
and if this is not practicable, the assistance of a skilled observer,
familiar with the building, and who will draw your attention to
its remarkable poiuts, will help you very much in your observa-
tion of it. The sort of sketches you should take will be determined
to some extent by the nature of the buildings. Some a:e more
appropriately used as studies of detail or ornameunt; others, and
these the best, are also as useful, as teaching general
design. These last you can often best study by first making
a rough plan, if there beany peculiarities of plan, aud then one or
more sketches in perspective of interior or exterior, or both. But
I am disposed to recommend beginners to make the principal

rt of their sketches, for some time to come, geometrical, and not
in perspective. This mode has the following recommendations—it
is the wode of workiug to which they are most accustomed, it pro-
duces very practically useful drawings, and,mostimpo?unt of all,
it cannot be dove without the student’s devoting somé amount of
thought to the work. I should therefore recommeu?( the attempt,
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especially with moderate sized portions of buildings, to reduce
them back—in studying them—to the same drawings which you
may suppose would have been needed to be made for the original
construction of them. Take for example an east-end of a chuch,
studied from outside, the sketcher having a block, a two-foot rule,
a small T square, and a bow pencil. I should first roughly
measure or pace out the width, and, then retiring a little away,
carefully compare the width and Leight, aiding myself b
holding my two-foot rule at arm’s-length, alternately horizontal,
as parallel to the building as I could get it, and vertical, hangin
perpendicularly.  This tells approximately what height an
width I have to provide for, and consequently, to what scale
must workin orderto getitallinon mysheetof paper. Ishould then
measure and draw to scale with as much care as was requisite the
lan of my east end, putting it at the bottom of the paper. Then
fshould rule up the vertical lines, and, as far as f could reach
them, measure the heights. Whenever I could, above the points
to which I could reach, I should ascertain additional heights by
any such means as counting courses of bricks, or (if there be such)
counting uniform courses of stoue, or by measuring the height of
quarries, or the distance apart of saddle-bars in windows, aud calcu-
lating the dimensions by the number of repeats. In this manner
you will get up some way; for the remainder a trained eye, and
the careful use of your two-foot rule hung up at arm’s-length, as a
scale by which to compare ascertained dimensions with those not
measurable, will give you all your heights to within a very few
inches. 1 should turn in the curves, should try to add a section
by the side of the elevation, and should afterwards proceed to
draw very carefully, as separate studies, the profiles of the

‘mouldings, sections of mullions and tracery-bars, and caps and

bases; and in fact, as many details as time allowed, or as thers
seemed need for, whenever possible, getting up to the mouldings
with ladders, &c. Iam persuaded that this plan pursued for some
time will help the student thoroughly to understand the
buildings he has to draw in the early stages of his out-door
studies, and also thoroughly to understand the nature of geome-
trical drawing.

As proficiency advances, you will feel more and more able, and
more and more inclined, to draw in perspective, and this is the
mode of study most natural and most pleasant to the advanced
student; but you should always bear in mind that it is more
possible to miss the peculiarities which give rise to an architec-
tural effect, when you are working in perspective, and drawing
the effect itself as you see it, without being obliged to satisfv
yourself as to how it was produced, than when you are
studying in the analytical method I have just described. Iu
perspective work you will find » cawmera lucida very useful.
Occasionally a finished outline of a very difficult subject may be
completed under it, often, perhaps usually, its use will best be
confined to the first quarter of an hour; in which time you can
mark lightly the position of every object on the paper, and
rough in the shapes and relative sizes, completiug your work by
eye alone,

Details of ornament should be sketched as large, and with sa
careful an attention to peculiarities of character as possible.
Profiles of mouldings should be carefully, very carefully studied,
accurate protiles full size being obtained when possible by one
or other of the modes recommended by Paley in his ¢ Manual of
Guthic Mouldings’, and the student, when he does not work full
size, should if possible ascertain the dimensions of the mouldings
and figure them, and make a memorandum on the sketch of how
many feet above the ground level such mouldings are placed.
He should also observe the effect, the light and shadow, the air
of breadth or of intricacy, of richness or of simplicity, of strength
or of weakness, which each group of mouldings possesses, and
should note, as far as he can find it out, what causes produce the
effects he observes.

Lastly, structure, such as the jointing and coursing of masonry,
the framing of joinery, &c. should be shown as far as it can be
found out, and always shown with a scrupulous regard to accu-
racy, and, as a rule, these sketches should not be touched after
leaving the building, so that they should form trustworthy
memoranda for all future reference of what you saw while you
were looking at the building. Structure, let me observe, may
often be admirably studied in a ruin. You learn wuch from
trying to find out why one part has stood while another has
fallen; and you have a famous opportunity of secing how the
old men put their work together, when you see it coming to
pieces under your eyes.
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These studies'will mostly be made in pencil, bat, if the student
ean colour, he should make coloured sketches from nature along
with his other work. If you acquire the habit of sketching
standing, which is easily learned, it will save you, when working
in a town, from much annoyance, for you are much less readily
seen, and it being much more difficult to look over your shoulder,
you are much less liable to he molested by the curious than
when you sit down, .

It is an advantageous plan also to make the attempt from
time to time to describe a building in writing; this may fill up an
evening sometimes on your tours. You should wmake such
description exact and accurate, but at the same time somewhat
picturesque, emulating such descriptions as those in the books
of Street and Pettit. Such descriptions will be found un-
expectedly, perhaps, to be of great value to you when you consult
them in your journal. The making of them will be of great use
at the time.

T ought perhaps to say something about measuring. I am not
of opinion that the making hasty and perhaps inaccurate sketches
and figuring them with careful dimensions is so usefnl, if that be
all, as making a careful sketch either to scale or in perspective.
But if you draw out the buildings as you measure them, then you
get a more perfectly drawn authority thau in any other way is
obtainable, and you work the building more completely into
your head than by any other plan. would, therefore, only
measure choice examples; and when they are measured take care
not to neglect the working out the drawings.

I have now gone through the leading outlines of what can be
learned in the office, what on the scatfold, what in the lecture room
and your own study, and what in your sketching rambles. It
only remains to add a very few concluding remarks. The first is,
that if what I have enumerated seems formidable in amount, you
must remember that it is the work of a life-time. You bave not
chosen a trade or a handicraft that can be learned in a few years,
and tken you have done with learning for the rest of your
days; happily you have a profession where the oldest practitioner
will find something new in science, something in art, something
in practice, as long as his faculties retain their power. Don’t
always be looking at what yet rema ns to be done, or what seems
beyond your reach, but coucentrate your attention on what you
are learning now, and what is within your reach. None vught
better than an architect to understand the proverb, “Rome was
not built in a day "—yet Rome was built, and so will your educa-
tion be accomplished if some part of it is done daily.

If then you are fully occupied, and that with architectural
work, feel content, make the best use of the work that is under
yoar eye; and remember this, that ore good building thoroughly
understood—so that you feel you could design it all de novo, both
as to arrangerent, structure, aud architecture, could write its
specification, direct its erection, jndge of all its materials, profile
all it mouldings, measure all its extras aud omissions, conduct all
its correspondence, and, in short, make it, pull it to pieces, ana-
lyse it, do with it what you will,—one building thus completely
mastered will go very far in making you an architect.

I feel that I must pause for a moment to inquire, Have T
drawn too favourable a picture of the acquirements attainable
under our present much decried system ? I think not, and the
best answer I can give is that very many skilful, educated,
accomplished architects exist at the present time in England,
who have learned all they know in the manner I have described
to you, except only, that few of them have had the advantage .f
the lectures, the classes, the public libraries, and the Institute
examinations. Yet of course a large number fail to protit—some
of them, if there were a schoolmaster over them to hold their
moses to the grindstone, would learn more and perhaps do better,
but these are not the best class of men. The peculiar advantage
of the English plan is, that it brings the student very early into
contact with actual work, and throws him to a great extent on
his own resources. These are just the circumstances under which
a genuine English nature thrives best. At the time when one of

ou is preparivg actual working drawings, and visiting actual

ildings, and improving his leisure as seems best in his own eyes,

a French or German student would be working exclusively on

themes propounded purely as exercises, and arranging his studies

a8 directed by his instructor. Each plan has its advantages, hut

I am quite sure that the English plans suits English natures the
best, if they be but genuine hard-working ones.

I should, however, heartily welcome the prospect of such a
school as Mr. Scott sketched out in that admirable paper he read

THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. -,

21

to us, and as the Institute partially prepared to establish. In
recommending to you our classes here, I feel that their work
would be far better done with the larger means which such a
achool would bring to bear, while they would be as far from
binding you in the trammels of an academy or of an utilier, as
Prof. Kerr or Prof. Hayter Lewis’s lectures are now; and I cannot
forbear expressing my hope that the year of Mr. Beresford
Hope’s presidency of the Institute will be graced by the estab-
lishment of this much looked-for school of architectural art.

Meantime, let no one consider that he has any time to wait.
Those who are waiting for the diploma before they offer themselves
for examination, are not the men of our contemporaries who will
hold it when it is given. Those who have come to the examina-
tion period, and gone in and passed, will get it. Those who
wait for it will find their time otherwise occupied when the
diploma is available. 8o with Mr. Scott’s school, 8o with every
other good that is to be, Seize the best advantage that lies before
you, within your reach, under your hand. Come to our classes
if those upstairs are not ready; follow what path is open, if the
one you would like to pursae is not free to you. Above all, do
not stint your labour. Avoid injury to health, eyesight, and
vigour, but, securing enough leisure, enough recreation, and
enough sleep, give all the rest of your time to the study of a
Erofession which, whether you look at it as an art, a science, or a

usiness, will well repay your zeal. . .

Looking on architecture as an art, the true pleasure felt by a
real artist in his mastery of his work cannot be yours without
lonj and patient study. Looking on it as a science, the security
of all you do, the mastery over all your obstacles, nay, the possi-
bility of faithfully doing your duty by the valuable property aud
the more valuable lives entrusted to your care in erectin
buildivgs, is attainable only by study; and taking the humbler
view of your profession as a calling in life, it is only after the
most diligent study, and with the most careful attention, that
you can hope so to carry it on as to uphold its dignity and your
own reputation, and to conduct successfully the affairs it will
impose upon you; and let me add that, however private connections
myy increase the chances of obtaining work which some of you will
bave, it is only the architect who is master of professional routine,
of scientifiz construction, and of artistic design, who can turn those
chances to account, and who will be able to gain honour and
profit from his business.

As you sow you will reap; as you study now you will practise
by-and-by; and I therefore earnestly urge the devotion of all
your leisure and the exertion of all your energy in a pursuit
well worthy the best effortsof all of us. More than allelse, I would
desire to fix your attention on the paramount importance of
a thorough mastery of the pencil. I will give draughtsmanship
any prominence which may be secured for it by recurring to it
as I close this paper, and I will try to illustrate its value by
reminding you of a well-known speech of Demosthenes, the
great Athenian orator. Of him it is told, that one asked him
what was the first essential of an orator, and he said Action;
and what the second, Action; and what the third, still Action,
was his reply. Just so, and in the same sense, I would say
that the first essential of an architect is Drawing, and the second
Diawing, and the third Drawing.

Hebietus,

Illustrations of Old Tes'ament History, from the R:ynl MS.
2 B. vii. British Museum. By N. H. J. WesTLAER and W.
gun;mr, Architects. London: Masters. Oxford: J. H. &. J.

arker.

The above production of Messrs. Westlake and Puardue will be
hailed with much interest and gratification by all concerned in
the study of Medisval art, or associated with re-introductions
drawn therefrom, as placing within easy reach a very valuable
and highly suggestive original source from whence to gather its
proper spirit and to secure its characteristic sentiment and
expression.

It is an especial desire, indeed necessity, of the present day,
that reference should be had to such authorities as are here
exhibited, and it is therefore unnecessary to enlarge upon the
fact of how much good service he performs in the field of art
who, in however small a degree, disseminates, or to use an ordi-
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nary. phrase Eopnln-iuc,” the knowledge of the treasures we

of this kind. Messrs. Westlake and Purdue are emineutly
entitled to thanks on this score, and not alone that their contri-
bution is by no means a limited one—on the contrary, must have
entailed an amount of labour and untiring perseverance which
those only who have tilled on similar ground in like manner can
form any just conception of—but that it is one also which
especially heralds the proper direction for our thought and
study, and points to the true and legitimate standards by which
to hold and regulate our course.

Having premised so far, it may be necessary that we now take
a more particular view of Messrs. W. and P.’s publication. It is
iu fact, a copy, so far as outline and chief character and expres-
sion is concerned, of the principal contents of the well-known
MS. . 2 B VII Musei Brittanici, commonly called Queen
Mary’s Psalter, a work attributed by competent authority to a
date correspotiding with the best periods of Medieval art. The
contents of this celebrated MS. comprise a series of illustrations
of Scripture history, each with its appropriate glose, commencing
with the full of Lucifer, and ending with the death of Solomon—
a beautifully illuminated calendar—a similarly enriched Litany—
a Pualter aud Hymnal—and several very interesting and highly
coloured delingations of the prophets and saints, The first men-
tioned were, with the Litany, iu part brought before the public by
Mr. Westlake in 1858, and have since bzen completed by Mr.
Purdue. :

In the original MS. the illustrations, in the case of the
histories, are but sparingly touched with colour, chiefly a kind
of purple and a dull lake with green, confived, for the most
part, to the dresses of the figures. For the faces and unclothed
parts a kind of sepia brown is used. Each picture is enclosed
within a border, coloured bright red, which is continued round
each of the book, and finishes at each angle in a spray of
three leaves, shaded like the figures. and outlineg in black.

It is, perhaps, to be regretted that the colouring here men-
tioned does not appear in Messrs. Westlake and Purdue’s work.
It would have been very useful, as showing how far considerable
additional effect and character can be obtained with compara-
ratively little labour. On the other hand, we perhaps see the
drafting capability of the medimval limner more clearly, thus
divested of the aid derived from the coloured finish. Another
omission is also to be regretted. Iu addition to the Bible His-
tories, at the bottom of each page of the original are a number of
very curious grotesque subjects, such as are represented in the
Bestiaries, and the MS. illustrations of the Sports and Pastimes
of the period. Some of these are highly interesting in treat-
ment, and the variety and originality of design is very exten-
sive and instructive. Asin the case of the Calendar also of the
original M8, where the head-piece of each page contains a repre-
sentation of the employments of the months, the Signs of the
Zodiac, &c., they are particularly worthy of attention and study,
and would have added considerably to the general value of the
buok, viewed as an authoritative example for like introductions.

As regards those subjects, however, which we have repre-
sented to us, with so many calling for notice on account of
their general treatment, or other more specific merits, it is not
easy to make choice. We may refer, nevertheless, to Plate X1V,
of the series, for the grouping of the five ﬁ’gures on the right of
the centre tree, “The men of the law” wondering at the
actof Abraham breakin%the false gods “ en despyt ;”—the similar
grouping in Plate XX VIIIL., where Joseph’s brethren exhibit his
eloak atained with blood to their father ;—the four figures in plate
LXXIIL, where S8ampson shows Delilah to his father;—the Plate
CXILL, where, in the upper picture, Solomon is directing the
buildiog of the Temple, and, in the lower, receiving the visit of
the Queen of Sheba,—in both of which the arrangement of the
draperies in the figures is remarkably well conceived and ren-
dered. To Plate CXVI we would also—passing over several
others hardly less worthy—particularly draw attentiou. This is
& most interestinq and well-designed and drawn Radix Jesse,
differing from the later and more general representations by the
absence of the figure of the Blessed Virgin, which usually ter-
minates the series. The principal figure, as is commonly the case,
is the reclining Jesse, his head resting on an embroidered
eushion, A rising iendril issuing from behind, enclosing in its
oonvolutions nine figures. There are no names attached to
these latter. David is, however, identified by his harp as occu-
pying the centre compartment of the first range. Our readers
will be able to judge for themselves of the sugestiveness and
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value of this example from the illustration (Plate V.) which accom-
panies this notice.

The plates which follow the Jesse, and which are highly illu-
minated in gold and colour in the original MS. contain, in the
one case a series of single figures of aposties, and the three
Mary's, preceded by a seated tigure of the Saviour in majesty, and
accompanied by a very beautiful picture of the blessed Virgin
holding the infant Jesus, similar to, indeed, nlmost identical with
& painting of the same subject still (that is to say, a few years
ago) existiug in one of the winduws of Cliffe Church, in Kent;
aud in the next of a similar series of figures, but here placed in

airs and forming a juxta-posed, or paralleled arrangement of the
Eoly personages of the Old and New Testawents, each holding a
scroll inscribed with a text, Jeremiah being corapanioned by St.
Peter, David by St. Andrew, Isaiah by St. James major, Zecha-
riah by St. John, Hosea by St. Thomas, Amos by St. James
minor, and so on for twelve other figures, ending with Ezekiel
as ¢crupled with St. Matthias.

It would be possible to dilate, to much greater extent than we
have hers done, upon all that may be derived from a reference to
the work before us, and from a careful study of what it presents.
We must however be content with what we have alrealy said,
and to rest in the hope that it may be sufficient to secure for it
such a consideration as its real worth would fairly entitle its
producers to expect, and should, properly viewed, ensure.

Art Fo'iage. By James K. Coruive, F.RI.B.A. London:
published by the Author, 150, Hampstead-road.

The work before us is a valuable addition to our knowledge of
art-decoration, and likely to be of great use to stone and wood
carvers, as well as to all those any way engaged upon foliated orua-
mentation. Mr. Colling has gone deeply into the subject, and
has very clearly enunciated the principles which should guide
the art-workman in the treatment of natural foliage for artistic
purposes, which as he explains must, more or less, always be
made geometrical,and arranged with symmetry in accordance with
its situation and purpose.  One of the firat things to be studied
is the arrangement of the branches which constitute the leading
lines. These constitute the skeleton wpon which the whole is
formed, and they should be made such as wili best harmonise or
contrast with the architectural or other lines which surround the
composition. In the second place, the forms of the leaves aud
flowers have to be considered, and to be altered or adapted from
nature as circamstances may require. In the third place, and
one of the most important points, requiring Fre:\t study and
consideration, is the effective arrangement of light and shade.
Then there is the position it is intended to occupy, whether inter-
nally or externally; whether it has to be placed close to the eye,
or at a height; and, lastly, the material in which the ornament
has to be executed.

These various points the author has carefully and systematically
examined in the body of his work, and has most ably illustrated
by a series of boldly desigued eurichments of a very varied
cgaracter, consisting of examples of coloured decorations, wall

apurs, inlays'of marble and of wood, carved diapers, and ironwork,
gesides many examples.of carving both in stone and wood, as
spandrils, panels, bosses, string-coutses, cornices, enriched mould-
ings, capitals, corbels, finials, crockets, and brackets.

The commencement of the work is devoted to what Mr. Collin
calls “an Aupalysis of Form,” which is both interesting an
highly useful, for a person who intends applying himself to the
study of ornamentation, shonld examine the nature of form of
every species when reduced to its first and most simple principles.
This Mr. Colling exemplifies in a series of ten plates, tracing the
use of geometric form from its most simple elements to its more
complicated, and divides geometric ornamentation into three
divisions, treating them under their separate heade of Diapers,
Borders, and Centres. We consider this a most important part
of the book, containing as it does a large amount of original
matter which it is most necessary should be known to ever
ornamentist, no matter upon what material he may be engaged.
To our manufacturers especinlly engaged in the ornamentation of.
woven fabrics, this portion is likely to prove exceedingly useful
and highly suggestive for new combinativns of forms. It will
waterially aid them in relinquishing old conventional and worn-
ouat ideas, and lead them toadopt a greater range of beautiful
combiuations.

In illustration of his subject, Mr. Colling has not limited

!
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himself to style, but has sought for examples among the Egyptian,
Assyriap, Indian, Chinese, and Japanese—as well as the Greek,
Roman, [talian, Byzantine, Romanesque, and Medimval. Besides
thia there are constant references throughout the work toleaves,
flowers, and other objects in nature which are adapted to the use
of the ornamentist, and the book concludes with a series of plates,
cousisting of some valuable examples of natural buds, ferns
leaves, flowers and fruit, which appear to be selected with great
care, and to contain excellent suggestions, if worked out and
studied in the same spirit as Mr. Colling’s own designs from
nature. Nothing, however, requires greater care than the art of
adapting forms from uature; for, as the author traly says, “ Natural
foliage, however well rendered or cunningly carved, if merely
copied from nature, without being translated by the mind of the
artist, will fail entirely in its purpose, and be less effective than
the literal copyism of the foliage from any of our architectural
precedents.  This cannot ba too strongly iusisted ppon, because,
if we tell our artists that they should not copy from old examples,
bat simply say, as it has often been said, that they should *go to
nature,’ we should soou be so deluged by literal representations
of natural foliage, that this system of copyism would become
worse than the first. In the rendering, then, of natural into
decorative foliage, there must be study and thought with life and
beauty. It must be the creation of the artist’s mind, and not a
copy of this plant or that flower.

r. Colling has evidently gone into his subject con amore, and
with the earnestness of one who understands the subject upon
which he is treating; and has cousequently prodaced a book which
we have little doubt will be highly appreciated. We have no
work that so fully explains the application of nature for the
purposes of ornamentation, and comiog at a time when so much
13 being done by the carver and ornamentist in the various new
works of great importance all over the country, we anticipate for
it a most marked and deserved success.

A Hand'.ook of Formulee, Tables, ani Memoranda for Archit-ctural
Surveyors. By JomN Tromas Hurst, C.E. London: Spon,
Bucklersbury.

This book contaius, in a convenient form for the pocket, a con-
siderable and varied collection of memoranda useful in surveying
and the allied brauches of business. Such a work has long been
required, presenting as it does in an accessible form a very large
proportion of those details which, though they may be required
at any moment, cannot easily be retained in the mind, or traced
in the large works which are standard authorities in the several
branches of science. We have here tables of the strengths of
materials, and formule for calculating the strengths of beams and
trusses of different kinds and scantlings of timber and iron, as
usually applied in building; memoranda relating to water supply
and capacity of pi[;ea and sewers, with tables; thickuesses of walls
and retaining walls; weights of materials; proportions of staircases;
formule for calculating the efficiency of the mechanical powers;
mensuration of superficies and solids, with tables and gauging.
Then follows the measurement of builders’ work; memoranda as
to building materials; constants of labour; schedules of dilapi-
dations and fixtures; architects’, surveyors’, and valuers’ charges,
and tables of weights and measures. There are also notes upon
the valuation of property and reversions, with tables of interest,
and the value of annuities, &c. The author does not lay claim to
originality, and in many cases acknowledges the sources from
which the information is derived, the omission of this is however
in some cases to be regretted, as, although the sources may be
generally kuown, a book of this kind may usefully guide the
student who is in search of fuller information. The work seems
to have been carefully prepared, and, from the ountline of the
principal heads of information which we have given, iv will be seen
to be of great utility to the architect and surveyor. '

————

CUT-OFFS.*

TaE controversy between the United States Navy Department
and the builders of the Algonquin, enlivened by the trenchaut
letters of the constructor of her engines, has forced on public
attention the subject of expansion by cut-offs. The sympathies
of many practical men are with the builders. They eundorse

their coutidence in the superior qualities of the engines, and .

® From the Jowrnal of the Franklin Institute.
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their defiance of official opponents. Still the principles of physics,
ou which the result depends, are inexorable, and insensible to
moral suasion or censure. There are those who think the mighty
agent, upon which progress depends more than on anything else,
has passed through every form and phase of trial, and that its
value as a motor is exhausted in modern engines; othfsrs, with
more reason, believe that, so far from our kuowled%; being com-
plete, much of importance is yet to be acquired. nacquainted
with the parties contending and their experiments, without a
shadow of interest in cut-offs, or the slightest prejudice in favour
of or against them, 1 think it has happened to them as to other
devices to which credence has been giveu without dne examina-
tion and opinions taken up on trust. At the risk of having the
remark applied to myself, I think they are imperfectly under-
stood. The following thoughts are thrown out with the sole view
of aiding in the discovery of the truth. .

To economise steam by expausion has been a desideratum for
well-nigh a century, and nothing conclusive has beeu attained.
Conflicting opinions are still rife, and the government has
charged a commission of experts to solve the problem by a fresh
set of experiments, T have no faith in doubtful or hazy explana-
tions of mechaunical matters, nor is there any reason why any-
one should. Whatever is uncertain vanishes when thoroughly
looked into, aud every man of ordinary talent and persistence
can do that. Such is the case with steam.

Although the leading element in the civilisation of our og-b,
and oue in all probability never to be superseded, the properties
of aqueous vapour are as palpable and plastic as those of other
bodies. As complete control of it.may be had as of them. It is
weighed in the same scales, and its quantities ascertained by the
same vessels of capacity as liquids and solids. A pound of it is
a pound of water vaporised. The mode of using the measures is
somewhat different than' with liquids, but not less rigid and cor-
rect. One holding a cubic foot of water has to be emptied and
filled afresh until the required number is made up, whereas with
steam several feet are commonly contained in the space of one,
the number being indicated by the pressure. Hence pressure
and quantity are complements and explicatives of each other. As
volume increases, pressure diminishes, and vice versd, the quan-
tity remaining the same. The smaller volnme may contain the
larger: five cubic feet whose pressure is 40 lb. on the inch, con-
tains 10 feet of 20 Ib., or 20 feet of 10 1b,, all three being equiva-
lents in cost, quantity, and power. The knowledge of this is
essential to a correct appreciation of cut-offs, since as much, or
even more steam may be let into a part of a cylinder than would
suffice for the whole.

It will be understood that I speak here of natural steam, not
of that doctored by heat and more or Jess decomposed after
actually or virtually leaving the boiler,—steam, of which every
cubic foot contains, in round numbers, a cubic inch of water, and
in the using of which nothing is left in doubt—nothing to mys-
tify or perplex,—steam, whose power is increased by increasing
its quantity, just as more heat is obtained by consuming more
fuel, more light by turning on more gas, more wind power by
enlarging sails to catch more of it, as the force of a gun is
increased by adding powder to the charge, and that of men and
animals by increasing their numbers. To double the power of
steam, the fluid must be doubled. Such we take to be the only
reliable theory of forces, whether the motive agent be an elastic
fluid, a liquid, a solid, or a liviog body. Yet vast amounts of
time, talent, and money, have been and are stil] being spent to

rove steam an exception. Superheating it may, in certain cases,
Ee found useful to prevent premature condensation, but that its
value as a prime mover is thereby increased has yet to be estab-
lished. It adds nothing to the substance of the fluid. Another
query is, whether any alleged gain does not cost, all things con-
sidered, as much or more than it is worth.

If a sluice-gate be arranged to deliver more water on one s)art
than on another of an overshot wheel, no more power could be
got from it than from the uniform discharge of the same quantity
upon it. The power would be in the weight of the liquid, and
that would be the same in both cases. So with steam; it is the
quantity let into the cylinder that determines the power, not the
mode of letting it in. This is, however, questioned. Advocates
of cut-offs insist that when the whole force or charge is opened
on the piston in the first part of the stroke, and left to expand
and follow it to the end, a better effect is abtained than from an

equal (or even greater) charge let in regularly from the beginning ~

to the end, or near the end of the stroke.
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It has been thus accounted for: “ By the momentum given to
the matter which the engine is moving—it may be the fly-wheel,
or the steamboat itself, or the train of cars, all of which, whea
once set in motion, will not suddenly stop, even though all
power were suddenly suspended from driving them, and which
therefore will continue to go on under the diminished pressure
of the expanded steam. Thus you see that, wher the steam is
cut off from the cylinder, that which is in it continues to push
on the piston with diminished force, but still with some force;
and as the piston cannot stop, it absorbs, and through the wheocls
which it drives gives out again to useful effect whatever pressure
is tlus spent upon it, just as your watch will run all day,
although the spring which drives it grows weaker and weaker
as it is relaxed. The gain which can be obtained from the use
of expansion is measured by the extent to which you carry it; or
in other words, how short you cut off the steam in the cylinder.
Ten expansions will do three times and a third as much work as
no expausion, using the same amount of fire and steam.”

Progressive movements dependent on varying momenta abound
in every department of nature. Animals that go forward b
sgrings or leaps are examples. The path of some gg)irda throu g
the air is a succession of ascents and descents—a series of undu-
lations or curves—rising by the action of their wings and
descending without it. The principle of thus applying force is
therefore a sound one, and the question is, its adaptation to
artificial machinery and propulsion. We find it confined by the
Great Engineer to organisms specially fitted for alternatious of
leaps and stops, and whose functions are incompatible with
uniform speed. Neither the locomotive organs of natural ma-
chines, nor the conditions under which they act, are applicable
to ours, nor ours to them. There is not a rotary propeller in
nature, while we have in the wheel the most equable and perfect
instrument of progression. Its supreme excellense is its com-
plete adaptation for receiving and transmitting continuous motion
without jarring the masses it moves, and consequently without a
varyiu]g momentum. With cut-offs there is of necessity an
inequality of pressure ou the pistons, and therefore an inequality
of motion in bodies impelled by them,—an effect futal to stability
and durability. If the second proposition in the quotation is to
?e x]'eceived, the laws of force aud resistance would seem to be at

ault.

The next dictum is specific, and not to be misunderstood.
Could it be proved, a chief niche in the world’s Walhalla would
be due to its author. That by the same quantity of steam more
than three times the work can be performed with a cut-off than
without one is incredible, and if true a miracle alinost as great
as making three gallons of water out of ove. If the resistance
were greatest at the beginning of the stroke, and fell down to
zero at the end of it, there might be cause for some gain, but so
far from that, it may be considered uniform in bodics moved by
steam, whether ploughs, ships, cars, or manufacturing mechan-
isms. Whatever may be said to the contrary, we must continue
to believe, till controverted by facts, that there can be no saving
of steam power by substituting a succession of impulses for con-
tinuous pressure, excePt in cases where the resistance rises and
falls with the piston’s movements. Whether there are such
cases we know not, but it is certain that sudden changes of force
and velocity are not the things for steam machinery, no more
than are springs and leaps (sensible or insensible) for bodies
moved by it.

The pepular idea is illusive. Tt is the impression of many that
when the cut-off acts at half-stroke, half is saved; at one-third,
two-thirds; and at one-fourth, three-fourths. They forget that
pressure indicates quantity. Engines with cut-offs of necessity
use steam of greater tension than others, and the less the charge
the greater the tension. The only difference is that one class uses
small volumes of high pressure, and the other large volumes of
lower pressure, the requisite quantity being the same in both.
An engine is worked with steam of 1001b. on the inch, and cuts
off at half-stroke. The mean pressure of the latter half is, there-
fore, 75 lb, and that of the whole stroke 87 lb. on the inch.
Observe that twice the force is expended on the first half than
suffices for the latter half, and (the resistance being the same)
twice the amount reqnired. Where then is the difference in the
amount consumed between charging the cylinder with 87 lb.
steam, and with it varying from 100 to 50 Ib. In every case as
much of the fluid must be admitted as will push the piston to the
eud of the stroke, whether soon or later cut off. Another engine
hag a cylinder of the capacity of 12 cubic feet; aud requires

steam of not less than 12 1b. per inch pressure.  This does #
work without & cut-off. Suppose it be determined to apply of
and cut off at half-stroke, would not the tension have to bera}
to 24 lb. on the ingh; if cut off at one-third, to 36 Ib.; and if]
one-fourth, to 48 1b.? In fine, doés it not follow that theoreticg
there is no more to be gained by cutting off at a quarter thas
balf-stroke, and no more by that (unless in special cases alln
to) than with no cut-off at all. To determine how far prad
conforms to theory there is a conclusive experiment—apply |
same quantity of stearn used with a cut-off to the same cylin
without one. '

—_——

THE ARCHITECTURAL ASSOCIATION.

Ar the ordinary meeting, held 22nd ult., Mr. Robert W. B
in the chair, the minutes of the last meeting were read
confirmed. Messrs. Chas. T. Whitley and J. W. J. Kenn
were elected members of the Associatlon. The following gen
men were nominated for membership, to be elected at the of
meeting:—Messrs. Edward S. Harris, Edward V. New, John]
Cross, Chas. H. L. Wilday, George Lot, W. H. Hawe, Ph
Condy, Frank Palmer, John H. Spantoun.

The report of the sub-committee, appointed on the 24th No
ber to make inquiresas to the publication of the transactions of
Association, was read. The report stated that satisfactoryarrs
ments had been entered into with the Editor of the Civil Engs
and Archite't's Journal, whereby the Journal would con
authentic reports of the papers aud discussions thereon.
Lemon proposed, and Mr. Faver seconded, the adoption of
Report, which was carried.

Mr. Riddell announced donations to the iibrary. The ¢l
man then called on Mr. J. Douglass Mathews, hon. sec., to res
Essay for which the prize of the Association had been awa
to him. Mr. Mathews’ Essay will be found reported in anof
part of the present number of this Journal.

et el .

Manchester Architectural Association.—The anoual mee
and conversazione of this society was held on the 20th ult.
gathering was very successful. The contributions of draw}
and models were very numerous, and generally exhibited g
ability. A series of three pictures, by Mr. J. Redford,
sketches taken upon the spot, illustrative of the rise, culn
tion, and decline, or, as it was termed, *the morn, noon,
night” of architecture were displayed, and indicated ca
study on the part of the artist. Singularly, for the period
“night” was employed a scene taken from the river Irv
which will be familiar to anyone acquainted with the néef
bourhood of Blackfriars Bridge, Manchester; the *“Palacef
Gold,” in Venice, which is a masterpiece of constructive in
nuity and colouring, being selected as the eEoch when
science was at its “noon;” and a Canadian log shanty, with
solitary settler, represented * morning.” A collection of splen
photographs were shown, representing various scenes in C
fornia. Amongst the other contributors were Messrs. Da
shire, Gregory, Clay, Newton & Co., &c., &&.—Mr. W. Boa
the president, delivered his inaugural address, in which
deprecated the system of cheap architecture adopted by some
the members of the profession. The system, he said, was =
cheap after all; but if there was any sacrifice to be made,
should be at the expense of ornamentation. He congratula
the association on its prosperous condition.—Mr. J. Boult,
sident of the Liverpool Architectural Society, thought that
alliance meetings should be peripatetic, and not contined to
particular place (as London), 8o that there might be more mut
intercourse between them.—Mr. Bowman, Dr. Clay, and otH
gentlemen also apoke; and votes of thanks were accorded to €
contributors and the president.

Ezhibition of French Art in New Y:rk.—An arrangement
been made for an exhibitivn of the works of Freuch artista
New York, and the Moniteur des Arts of Paris says that M. C
dart, one of the editors of the Société des Aquafortistes, will lea
in a few days for America, to organise the exhibition, which
to open in March. He takes with him about two hunad
pictures, by the best living artists of France, and represer:¢ixg
the school in all its phases. The idea is certainly a gnod
aud if well carried out is likely to furnish Freunch artists with
new and important market for their works.
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CHURCH OF THE RESURRECTION (ANGLICAN)
BRUSSELS.
( With an engraving. )

WE complete the illustratious of this church, by an interior
view, in this month’s Journal. The church stands north aud
south, which will explain the apparent discrepancy in the titles;
the ritual east or chancel gable faces nearly south. It was
originally intended to erect houses on the eastern side, leaving
only a passage to the church, but to this the burgomaster ohjects,
andy requires it to be left open, wishiug if possible, as he states,
that 50 fine a church should not be hid. This will be acceded to

if it cau be arranged. .
—_——————————
ON IRON: ITS LEGITIMATE USES AND PROPER
TREATMENT.

Tug following are extracted from a paper, ¢ On Ironwork: its
legitimate uses and proper treatment,” by Mr. WiLLiaAM WHITE,
FS.A, FRIBA, read atthe Royal Institute of British Archi-
tects.

Having uow vindicated the cause of iron, as well in its
legitimate use as from its growing abuse, I must endeavour to
suim ur the chief of the different modes of treatment, and the
several processes which can or cannot be justified by a strict
observauce of the distinctive qualities of t{ne material. It is
difficult to lay down dogmatic and unerring rules as to what is
right or wrong in principle; or always to say whether such rules
are infringed or not in a given instance. It may, however, be
stated generally, that proper treatment for wrought-iron is
exemplitied in that which best exhibits the power of the work-
man’s hand in the forging of it; and it is in design and fashion
such as to preclude the probability, if not the possibility, of its
baving been cast or impressed,—whether by its delicacy of form,
or its vigour of finish. Even in works of massiveness or strength
some evidence will appear of the yet more overpowering force
which bhas bent the strong metal to its will, whether it be by
hand-drawing or tapering, or by some little playful couceit which
tbe workman indulges in, thus stamping it as his own.

Cast work, on the contrary, must be wmore soft and superficial
iu its treatment; it must bz such as to bear strict evidence of its
impressment; it must appear in forms such as to be capable of,
and well fitted for, repetition; such, in fact, as could scarcely be
wrought even by great skill or by indefatigable labour; such as
to exhibit chiefly surface work; such as to avoid all appearauce
of scroll or curl or tortuous bend, or other little refinements and
dexterities which can be displayed to perfection only by the hand
of the individual workman. The distinctive differeuce, indeed,
between the true art-treatment of wrought and cast metal is,
that the former must display its ductLility and vigour; the latter
its impressibility and passiveness. Tt is from the denial or
neglect of these qualities that failure commonly cowmences in
either case. But there is a third description of work which
ought not to be passed over. It is the treatment of that which
is called malleable iron, so called not because it is hammered out,
but because after it has been cast or pressed into a die it is
capable of receiving without fructure a certain amouut of hammer
labour. Not that it does receive this, excepting perhaps in
wiuute proportions, and in rare instances; but it is a name which
appears in published price lists as a sort of sign-post to misguide
an vninitiated and unsuspecting public to the idea that it is not
ouly malleable, but actually worked by tbe hammer. And if
only casting or pressing be used in its production, wherein is it
better than common cast or pressed metal ? Tts superiority con-
sists, say its advocates, in its texture and strength, which are
allowed Lo be nearly equal to those of wrought-iron. And I am
bound to acknowledge that here, even in iron, is a material
capable to some extent of high art treatment, if only it is used
for such. But let it not be degraded to the common level of
other moulded metal. Let it be designed suitably to impressed
work; let it be worked up dexterously aud vigorously into some-
thing that shall be warthy of its use. Let not the forms be
followed of a quasi-forged and drawn-out construction in its
manipulation, but let it be cast and worked to the highest pitch
of smithy skill; let its treatmeat tell the true tale of its high
artistic development. Then call it malleable iron if you will,—
but till then let it nut be ashamed of its proper came, The
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term ‘“annealed cast-iron” would much more fitly express its
knowu nature aud qualities. But let its treatment justify its
superiority, without having recourse to an unworthy subterfuge,
almost as buse as that of marbling a plaster cast to give it the
diguity and. the character of a genuine and valuable work of art.

Having briefly outlined the several kinds of iron, and their
respective treatment, the all-important question presents itself
as to the means available, both in regard of the use of machinery
and of the position and province of the workmen employed upon
it. In cousidering this braunch of the subject we must bear in
mind the trutl that in forged work there is genuine art to be
displayed. There is room for delicacy of expression, and for the
exhibition of the forger's power, which is not possible in a
mechanical process, and which, indeed, is the very element
distinguishing art from were mechanism. It is equally true,
however, that great skill, together with great knowledge and
experience, is required in the fitting of castings, or of machine-
cut details; and, when well done, skill is evidenced in the absence
of imperfection and irregularity, rather than in the presence of
any element of pleasure to be derived from display of the work-
man’s individuality. Whereas, in such forged work as comes
properly under this denomination, it is the reverse. It is not
the absence of imperfection, or of irregularity, which pleases the
eye, but the presence of a living power which has made itself
felt upon the otherwise inanimate metal, bending it to its will,
and giving evidence of its reality, in spite, perhaps, of great
imperfections, or of still greater irregularities. .

Again, in a proper treatment of forged work, and in order to
obtaiu the desired effect, great regard must be puid not only to
the implements used, but to the mode of using them. Oue pre-
valent fuiling in such moderu work is that it is so intensely tame
and shoppy in its finish. The cold chisel, the scissors, the file,
are made to supersede the hammer and the tongs. . The in-
discriminate use of the file, indeed, has given rise to a false taste
in metal work very much akin to that of scraping of the stone-
work of the noble minster fonts of Lincoln and Winchester, Let
me, however, be not misunderstoed. It is not that I object to
the use of the file; but as I have upon another occasion observed,
so I would now agaiu take the opportunity of repeating—* the
file must be used unly as a means to an end, instead of being, as
is too commonly the case, the end to which all metal surfaces
must be brought before they will pass muster with a misguided
public. The file may be, nay, must be used for fitting aud joint-
iug, and the perforation of plates, and other fine work such as the
hammer could not touch; but the use of the file for finished
surfaces is one of the first things that has to be abandoned before
the forger can assert his rightful claim to our regard. Such
treatiuent of surface is of the highest consideration in all art
works, whether in wood, stone, or wetal. In soft fabrics it is
imparted by texture. In hard wares it is to a great extent given
by implement and mapipulation. A high polish presents one
kiud of beauty, and a rippled or broken surface another. A
merely crude and neglected surfice does not satisfy the eye.
Labour of some sort must be bestowed; but ouly in a proportion
to the pretensions of the work in other respects. But carving in
stone or wood ought commonly to show the marks of the chisel
or tool, and if these are scraped or filed or sand-papered away,
the play of light upon the surface is dissipated, its character is
impaired, and its surface measure, so to speak, over which the
eye has a pleasure in travelling, is actually diminished in effect.
So, too, forged work ought to show the hammer marks, and
wherefore should the roughness of the fire marks be filed down,
when, by cold hammering, its surface.can be. greatly hardened
and its tune deepened, its play of light increased, and a polish of
a totally different hut far superior sort imparted,—a polish not
of mechanical labour, but of handiwork? And wherefore destroy
the evidences of hard and well-earned labour for what might be
effected by the merest apprentice or a human machine?”

But, say the great wholesale iron-workers, in order to carry
out this view of art in iron-work, you would have all the work-
men to be artists, whereas under our present system we find one
artist sufficient to afford employment for a large number of
ordinary workmen. I would bave no such thing. I only say, do
not bestow the term “high art” upon work produced by ma-
chinery, and fitted by a machinist. In order to have high art
as distinct from mechanism, the haud of the individual must so
far predominate as to throw into insignificance the mechanical
process by which any of the subsidiary forms may have been

_produced. This evidence of the hand of the forger in the execu-
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tivn of his work being needful, as the hand of the sculptor is in
his, opens up a large field of inquiry with which we are at the
present moment scarcely concerned, further than to call attention
once more to the importance, which our present President has so
often and so ably urged in other places, of promoting, by all the
means which we can command, the education and the recognition
of a class which has till within these few years almost entirely
disappeared from the community—the class of artist-workmen.

The mechauic, as commonly he is in nature, no less thau in
name, has, in taking the place, altogether usurped the province,
of the artist-workman. There is room for both; there is need of
both: but at present we are reduced almost to the one. The
question to be considered is the relative pesition and the dis-
tinctive employment of the two distinct classes.

I bave found, in the great iron districts of the North, a mis-
taken idea prevails that there is no real difference, aund ought to
he none, between hand-work and machinery as regards effect
when finished. It is a mere mercantile calculation as to whether
machinery or hand labour shall be employed in the execution of
a given work, and has to how far it will pay to produce fresh
machinery, dies, or gauges to reduce the work to its requisite
state for finishing and fitting, leaving as little as possible for hand
labour in the completion of it. And the amount of art displayed
is measured, 8o to say, by the ingenuity of the machinery, and by
the success which the article has in pleasing the public and
effecting a sale. It is considered unworthy of the age to put to
hand-labour that which machjuery is capable of executing,—and
this as a matter not merely of economy, but of art. Articles so
produced are classed with the fine arts, as nearly on a par with
stained glass and sculpture, and certainly with forged iron. And
no idoubt there is great art in the invention of the requisite
machinery for the facture of such iron-work,—machinery which
performs all sorts of operations,—cutting, piercing, rolling,
stamping, and pressing,—machinery of such power, and adjusted
withal with such accuracy, as to crack a nut, and yet not crush
the kernel, with a force of twenty tons. And it is not without
some show of reagon that the impression arises of the day of
hand-labour being pust beyond recall. Am I therefore finding
fault with this state of thiugs? By no means. Ou the one
hand, T know the day of hand-labour is not past; and on the
other I am too thoroughly convinced of the truth of the dicta of
the political economist, not to see that a vast population must
have vast supplies at a reasonable cost; that machinery is an
uutold blessing to poor as well as to rich; although the change
must bear heavily at first upon those whom, for the time, it
deprives of labour.

e must now pass on to a few details of the processes which
may or may not be truthfully and properly employed in the
execution of ironwork. It would be undignified and uncour-
teous, as it would be superfluous, tosay anything here as to the
general merits or rather demerits of shams, or of their degrading
influence nupon high art, before a body of men who more than
any other in the world have already and for ever repudiated
them. But it is needful for me to call attention to the insidious
way in which shams do creep into the manipulation of modern
metal work; and in order to make my position clear let me give

an instance, not as instructing you, but only as illustrating my -

meaning. All are acquainted with the universal mode of twist-
ing a square bar of iron. This process is said to increase its
stiffness or rigidity, but at the same time it enriches its surface.
It is essentiallg a grocess of the forge. Not only is a certain
degree of heat for the operation requisite, but a firm hand and a
ready eye in the operator—else the twist will be anything but
ornamental. And whatdo we find? This twist, so telling in
its proper place, and in a sparing degree, is actnally reproduced
in cast-iron by the foot, one may almost say by the mile; and this
even by some who aim at leading in the vau of high metallic art.
I say the sooner they go to the rear the better: the better for
themselves and the better for us, and the better for art. One
mode of forming a twist by machinery there certainly is, which
may be legitimate for work merely decorative, not censtructive
or quasi-constructive. This mode i3 properly applicable to brass
ouly, and not to iron. It is the forciug of a tube throuzh a spiral
die, which produces the twist clean, sharp, aud regular. But
when these tubes are used as apparent supports to arches or to
entablatures, it may fairly be guestioned how far they represent
legitimate treatment, even though they form but the casiug to
cast-iron columns which do the real work for them. Again, 1 do
not see how a constructive arch of iron, whether wrought or
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cast, can be called defensible us an architectural feature. An
arch, as such, implies a constructive process, such as of brick or
stone, in its erection. Or once again; what can be more absurd
than the reproduction in cast-iron of the distinctive features of
caps and bases, cornices and plinths, moulded and cut after the
fashion universally suggested by the necessities of a stone con-
struction. Yet I have been gravely told that such narrow views
as mine would set aside one great principle of mediseval metal-
lurgy, namely, its comprehensiveness, which found employment
for every description of manipulative detail, such detail often
following in its ornamental features the constructive forms
suggested by other materials. In no way does my objection
militate against this principle. For suppose the artist to invent
or to select from some such other extraneous source the form
best suited to his purpose. the smith will not reproduce it as
stone, or as brick, or as other material, but will produce only
some general idea of the form, rather than a leading and con-
structive characteristic of that which he followed; much less will
he aim at a direct imitation or reproduction of it, and no matter
from whence a form comes, so that that form is good and suited to
its purpose. The cast column, even, might be used, and then
covered with plates of finer material, so that these be not made
as independent cases or cloaks to give an air of construction to
that which is only decorative, and yet withal very legitimately
is decorative. Nothing, however, can approach to the deliberate
perpetration of a cast-iron cresting, such as that of which I give
au illustration. In this we have not only pretentious cusps and
braces of a wrought coustruction, but even the apparent rivets
with which it is pretended they are fastened together. I would not
add a word on the unpardonable parodies uttered in the shape of
would-be hinge bands; but that every time a protest or a warn-
ing is uttered it may chauce to fall on some ear which it has not
yet reached and which may yet profit by it. And unhappily,
this is a delusion still practised upon those who know no better,
throngh the catalogues of manufacturers of such wares,—the
delusion that a cast-iron hinge band adds one whit to the archi-
tectural effect of a door, and does not rather destroy all that
might be utherwise good about it. The *“small cost” is used to
justify an expenditure which would be much better saved alto-
gether. The small cost would be much better expended on send-
ing them again to the furnace; for snch work becomes a species
of trickery, which is quite alien to the true spirit of art.

The great aim of art is not directly to imitate, but to image.
Not to deceive the eye of an intelligent being, but to present or
re-present to his imagination an idea which is worth reproducing
or perpetuating. If the means used are opposed toor inadequate
to the end, the imagination takes offence at the deserved failure.
And if such poor artifices are used, the taste becomes depraved;
and 1 believe it to be (1uite possible for the artist to get into a
way of living upon fallacies, as the opium-eater upon his drug,
till his art-life becomes a morbid state of existence, rather than
an existence of energetic enjoyment of its realities. These
amongst many prevailing instances of a state of sham pervade
our modern iron work, and hinder its rising so rapidly as it
might to the position in art which it ought to occupy. And

_although, as I said, I do not find fault with the state of things

as regards machinery and its necessary application to all useful
purposes of daily life, yet I do object most seriously, most
strougly, to the system so largely adopted of imitating forged
work on a large scale by the beunding, gauging, cutting,
screwing together, by bands which move as mechanically as wa-
chinery does, work which is disappoinoting and insulting, from its
tame and lifeless character, whilst it promises and professes at
first sight to lay claim to our respect as a genuine work of art.
And such, alas, is the practice of all or vearly all of the mono-
polists of so-called Medieval metal-work. The intelligent
working artist takes in hand a corona or a grille, which shall
impress people with the idea that it is forged by the hand of the
expert smith. The work is completed. The popular voice,
expressed with all sincerity, ‘“how pretty, how neat, how ex-
quisitely finished,” prepares us for the evidence of its having
been mechanieally cut, bit by bit, from plate or bar, as the case
may be, pressed into form by stamp or die, folded, bent, crurapled,
filed up and titted, and finally put together with nuts and screws,
by a process of mental machine work, such as raight do credit to
the profrssed manufacturer of cast and machine-made warea.
But the living working artist, where is he? He is degraded
from his post of honour. He is become agnin a mere mechauist,
just wheun he began to flatier himself that he wus rising to the
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rank of artist in his Profession. Let us leave him there,—for he
can scarcely come forth again to higher aspirations. Let us
draw the curtain over this sad, this humniliating picture.

The mode of manipulation in old work, even till the early part
of the present century, was very different. Look at the wrought
gates of our country mansions, or even at the ironwork which
still graces many a house, not yet a century old, in London.
Look again at the fine medismval hinge bands as an illustration
of proper treatment adapted to the several parts. The orna-
meutal bands were forged and finely wrought, and bent to proper
shape, but the terminations sometimes were stamped and cut
with tool and die made for the purpose. Both of these processes
required equally the. hund of the skilled workman to use them.
The terminala sometimes were apparently first cast in a mould,
and then worked up and fastened on in their respective position;
and they consisted ouly of such surface treatment as could be
stamped. In noue of their stamped work did they ever aim at
tortuous bends, or other forms, such as properly could be carried
out by forging alone. But there are some who, at the present
day. would not scruple to’ reverse the process, to forge the ter-
minations and to cast the scrolls, if we may judge of them by
what they do and say in other ways.

Ope mode of mapipulating an ornament in early work was by
the cutting of the cold iron with a hardeued tool and hammer,
in such a manner as to cause the portion cat to curl up and form
a scroll. We all know not only the old picture illustrating this
process, but also specimens of hinges ornamented evidently by it.
It gives a sharpness and crispuess of finish to the metal which
could not be got by other means, and which is well worthy of
our following. But regard must be paid to the quality of iron
required for this process, as in fact for all good work. Much of
the iron is very inferior for such purposes at the preseut day.
Modern improvements in smelting have iucreased the hardness
of the metal, and expedited its manufacture at the expense of
toughness and ductibility; and such iren is all but useless for the
forging of fine work. It breaks away under the process of ham-
mering or of bending, in the forging of it.

One of the most common forms in which cast-iron comes be-
fore the multitude is in that of the straight bar enclosing the
area of every ordinary dwelling-house in this Metropolis and
other large towns; and the question naturally arises, how far that
form is justifiable. In answering this we imnust bear in mind
that expense cannot be entirely set aside, however much we may
desire it; and that the difference between wrought and cast for
the purpose referred to would be, perhaps, some three hundred
per cent. in favour of cast. Are we then reduced to the dire
alternative either of doing a great wrong to art, by abandoning
our principles, or of incurring an unjustitiable expense. I think
not. Only, if this cast-iron pretends to be wrought, it is an
egregious sham; for instance, if it presents the spicous point or
the leafy scroll which ought to be turned out, and properly can
be turued out, from the forge, and the forge alone. What would
be said by a brave warrior of old, could he now see, bristling on
all sides of him, the common but contemptible device of a cast-
iron spear, with a cast-iron tassel drooping from its head, set
side by side by the neck to line the footway; with mimic urus,
it may be, for the standard ends? We may well hope, how-
ever, that the day for this is past. One mode of obviating
this objection to the upright bar is to have, instead of the
bar at all, some impressed pattern of genuine cast-iron design,
which in itself will be more artistic and more ornamental.
‘We must, however, remember that the main, I may almost
say the sole reason, why a long straight bar instead of an
ornamental pattern to a London area is, in many cases, indispen-
sable, is as a mere matter of security. Anything which would
afford easy foothold, as all or nearly all cast perforated patterns
must do, would afford facilities for the ingress and egress of
those whom area railings are chiefly designed to keep etfectually.
out. But this seems no reason why the upright bar should be
of the common round or square section of wrought form, rather
than of a flattened, patterned, design ; nor why the top
of the bar should not be cast in some such form as to
show evidence of its impressment, instead of imitating that of a
kindred branch of trade. We must, in such cases, meet the case
fairly and upon its merits, and we shall tind that so far from
our art suffering degradation by making use of available means,
it will be in reality exalted and ennobled; for then we shall
have to contend with those only who are afraid, or ashamed of
the truth.
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THE MIDLAND RAILWAY COMPANY’'S METROPO-
LITAN TERMINUS AND HOTEL.

Tue directors having decided to erect an extensive terminal
station and hotel in the Euston-road, which should combine all
the advantage of experience in arrangement, aud present an
imposing fagade to the public, invited thirteen architects of
acknowledged note and atanding to submit designs in limited
competition. After careful consideration of the merits of the
several schemes, and of Messrs. Hart and Stephenson’s report on
the amount of accommodation provided, and the probable outlay,
the directors proceeded to select four designs from the total
number submitted for final determination: Mr. Scott and Mr.
Sorby receiving each an equal number of votes. After further
consideration the design submitted by Mr. G. Gilbert Scott, R.A.,
which is of Gothic character (in fact the only one of that style in
the collection) was selected for execution, and the three premiums
severally awarded to Messrs. G. Somers Clarke, E. M. Barry,

d Thos. C. Sorby, all of London. The probable outlay will be
about £300,000. Designs were also received from Messrs. Owen
Jones, H. Darbishire, F. P. Cockerell, of London: and from
Messrs. Hine and Evans, of Nottingham, Walters of Birmingham
Lockwood and Mawson of Bradford, and Lloyd of Bristol.

In the selected design the hotel portico is in a line with the
road footway, and leads into a vestibule with a lofty groiued roof.
The combined fagade of the hotel and station will comprise the
hotel, a curved side ou the approach leading up to the station,
and the front of the station itself, which recedes cousiderably
from the roadway. The total length of the frontage will be about
500 feet, and the curved frontage of the hotel will give nearly
100 feet more,—that is, about 600 feet in all. The front will be
of brick, with stone dressings. The frontage will be 90 feet in
height to the parapet, and about 120 feet to the ridge of the roof.
The chief features in the design are the clock-tower, at the
King's-cross end; the hotel principal front; and the two oriel
bays on the station front, carried the whole height of the wall.
The clock-tower, 3D feet on the side, is finished with octa-
gonal turrets, and surmounted by a spire, the total height of
which is about 250 feet. The hotel front has ulso a tower on the
outer corner, about 90 feet high, and has a high truncated roof
with an ornamental cresting. The approach to the station is by
an iucline from the side of the hotel entrance, along the concave
side and the straight frontage of the building. There will be
two carriage-ways for entrance and exit, which pierce the front
by wide and lofty poiuted arches, the height of two stories of the
building, the carriage-entrances flanked by narrower and lower
arches on each side for foot-passengers. The hotel will contain a
coffee-room, about 110 feet long by 33 feet wide, on the ground-
floor, with its front Lo the station entrances. The ends of the
room will be semicircular, and the one side convex; the other,
parallel to it, concave in surface. The roof of the station is
designed by Mr. W. H. Barlow, and will have the large span of
240 feet clear.

_——————

ON TIMBER AND DEALS*
By T. A. Britron, M.B.I.B.A.

As it is of the highest importance that those interested in
building should be familiar with the nature and properties of the
materials used therein, and with none more essentially than
those upon which the carpenter and joiner have to operate, I
will endeavour in the following paper to bring a few data
together, which may be of use to the architectural student, con-
cerning timber and deals.

The soil in which timber trees grow, has much to do with
their quality, different soils producing different effectsupon the tim-
ber; the climate likewise in some degree determines their strength
and fitness, inasmuch as the moisture or sappiness will be retained
or pushed out, according as the tree is situated in a warm or cold
climate. The position of a tree with regard to the compass will
slightly alter the character of the wood; for instance, that part of
a tree fronting the north is always found to be red, and to
produce the hardest and most durable timbers, as all the moisture
is pressed out, and the wood made more compact, the concentric
rings are closer together; whilst that facing the south is found
to be white, soft, and sappy, aud the concentric rings further

* Iaper read at the Architectural Association.
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apart. It will thus be seen that the beart of a tree is rarely in
the centre. Where trees grow in forests, aud are closely studded,
and where they grow alone, and are exposed to the weather, the
wood is different in the different positions. There are forests
wherein the trees stand so closely together, that the rays of
the sun cannot penetrate, and are situated in a good soil;
the wood obtained from thence is always of a very tender
nature, by reason of the continual shade, which makes it so,
and is only proper for joinery. But where the trees grow
alone, or in hedges, and are fully exposed to the sun, the wood
will be hard, and fit for carpentcy. ‘The tree that grows in low
situations, and grows rapidly, is never found to be so strong or
so durable, as those growing in exposed situations and drier soils.
All the oak in the north is much stronger than that of the
midland counties, and is closer in grain than the oak iu the
south. The tree is hardest and most durable when the growth is
gradual, and it is taken from the coldest places. The wood is ge-
nerally bad when taken from a clay soil, as it has too much mois-
ture; it is also bad when taken from the rich black loamy soil, for
although the tree grows fast, straight, and large, the wood is too
sappy, the soil being too rich for it. Generally speaking, the
wood which is the longest growing is the hardest, strongest, and
most durable. The driest woods do not last long, they easily
rot. Those woods which are moderately dried are the best,
there is more stiffness. Moderately dried wood is better than
green for carpentry. It is a curious fact, that there is not
much sap in those trees whose wood is naturally soft, as
the lime, birch, and elder. As the moisture in timber causes it
to sag when used as a beam, merely by its own weight, it is
necessary, when using long beams in construction, to slightly
carnber them. The cambering must, of course, be obtained
during the operation of trussing, and not by cutting.

The age of a tree is calculated by the number of concentric
rings or layers, which appear by its cross section. If there be
twenty rings, then the tree is twenty years old, if fifty, fifty, and
80 on, one ring being added every year; therefore, what is albumen
or sap one year, is proper wood the next, the new layers as they
come being converted into wood. There are some trees in the
north of Europe of eighteen or twenty inches in diameter (which
produce timber twelve or thirteen inches square), where one can
count nearly three hundred rings; and there are likewise some
trees of twelve inches diameter, which are used for cutting into
deals, where nearly one hundred rings can be counted. It is
worthy of observation, that the character of the rings vary in
different kinds of trees. In some, as in the oak and elm, they
are very distinct, in others, the distinction between the rings is
so small, as scarcely to be recognised, the texture of the wood
being nearly uniform, as in the mahogany and beech; whilst in
another class the rings are very distinct, and their pores are
filled with resinous matter, as in the fir and pine. In the vegeta-
tion of a tree, next the leaves, the bark is the most important
part; the branches may be cut off, the leaves may be destroyed,
and the tree may even be cut horizoutally, and yet it will exist,
but if the bark be taken off it caunot survive.

As forest trees, when growing, are termed *timber trees,”
in distinction to fruit trees, so, when they are cut down, they
are called “timber.)” Timber includes all kinds of felled and
seasoned woods, or those kinds of trees which, being cut
down and seasoned, are required in the several parts of a
building by the carpenter and joiner. With respect to the
qualities of timber, they may be termed harduess, density,
weight, and strength. While the tree is growing, the exterior
parts are probably weaker than the interior, but when it has
attained full maturity, and approaches towards decay, the
circumstances may be reversed, the exterior parts becoming
barder and stronger, while the interior are beginning to expe-
rience dissolution. The deunsity of timber is in proportion to the
time growing. The weight of wood depends upon what part of
the tree it has been taken from. When a strong piece of wood
is required, the lower part of the tree should be chosen. The
heaviest woods are generally the strongest, but this is more
particularly the case with regard to those parts that grow
nearest the centre of the trunk, and nearest the root, provided
they are so far removed from the latter as not to be very cross-
graived. The strength of different parts of the same timber, and
of different woods of the same kind, is very different. The wood
immediately surrounding the heart is wegk, the heart is weaker
than the exterior parts, and the wood next the bark is weaker
thon the rest: the greatest strength is generally to be found
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between the centre and the sap, and timber that is straight in
the grain is the strongest; kuots tend to weaken it.

Timber may, 1 think, be called the raw material, and deals,
the manufactured article. There are different sorts of timber,
which are known by ditferent technical names; for instance,
“large” timber means timber about eighteen inches square; fir
timber is called “free stuff,” as it may be worked freely with the
plane withouttearing; “baulk,” “bulk,” “log,” or “whole” timber,
consists of the largest square pieces that can be cut from the
trunks of trees, being from nine to sixteen inches square, but

enerally thirteen inches square, and sometines extending sixty
gaet or more in length. “ Baulks,” or *logs,” are by the work-
men denominated timber, in contradistinction to the wood that
is used in the shape of deals. ‘ Half timber” is six-and-a-half
inches square; “ brack timber,” is the cheaper sort, which bas
the defect of being very full of large knots, rendering it unfit to
be cut into small scantlings. A “stick” of timber, is any piece
of timber of moderate size and scautling; and the waste in
cutting timber is commounly called the offal, a great deal of which
is exported from France and Holland.

The Baltic timber is generally cut “die square,” (or, what the
Americans called, “ maud edge,”) end to end; but the Canadian
timber generally is not cut die square, becanse they could only
bring very short timber. The inferiority arises in the nature of
the tree, which grows tapering. Die square means, that the
sap-wood is squared off, leaving timber to the heart of the tree.

It is very difficult, in fact, almost impossible, to discover
whether a piece of timber is sound or not, unless it be sawn into
scantlings; you cannot perceive from the exterior, its interior
faults; you may, perhaps, see certain splits or shakes, which
might be thought to indicate unsoundness; but if the timber is
used as a beam, and the splits are of slight extent, they are not
of great importance, owing to the large scantling of the timber.
Where these fissures exist, the timber is used for beams, rafters,
or quartering, but not for thin boards.

Timber in the log, owing to its becoming rent by the weather,
deteriorates in value by keeping, more and more every year.
The sap, or external wood, acts as a sort of hoop to the heart of
the log, which, for some space of time, binds and keeps it tight,
and hinders it from splitting until the time at which it can be
sawn; and from the moment the saw has divided it into thinner
pieces. the tendency to split is over. It frequently happens that
a piece of timber that looks perfectly solid on the outside is
found deficient at the heart when sawn. Timber columns and
posts, to prevent their splitting, should be bored down the
middle; and girders should be trussed directly after they are -
sawn, as the shrinkage and drying tightens the trusses. If
square timber lies in the water two or three years, it rends at
the heart. It would not, perhaps, the first year, but the exterior
part would soon rend by exposure to the weather. Timber does
not beunefit by keeping, on the contrary, it sells for 15 per cent.
less the second year than the first; and so for less and less the
louger it is kept, unless thoroughly seasoned.

All those who convert timber into deals, &c., will know that a
great quantity of the converted article is useless, or greatly
faulty, on account of the inward decay of the wood from rotten
koots, or the cross running of the shake. The more free timber
is from knots, the more hable it is to be shaken at the core.
Knotty timber is less liable to these defects at the heart, because
it is said, that the knots serve for bolts throughout the timber,
to keep all the parts together. The wood which is just under
the sap is more free of knots than that which is nearest the
centre. It is impossible to find out the quantity of knots iu the
centre of the wood till it is opened, but we know very well that
on the surface there is the freedom from knot, in consequence of
the tree not having shot ont the knot or branch to the surface.
The knot is the remnant of a branch. When the dead branches
fall off, or are broken off, thewood grows over the extremity of
the broken branch, and remains clear of knot. Wheu you recede
to a certain distance from the centre of the tree, you find the wood
most clear from knot, either in size, or altogether. American
fir is of a soft nature, and very free from knots. That which
is free from large, lonse, or dead knots, is the hest.

Timber, in order to be of use to the joiner, is cut into different
thicknesses, and is known by the name of fir or deal; the
American tir is known by the name of pine timber, and, as deals
are the form in which it is most conveniently imported (both
from America and the Baltic), the word fir or deal hus become
the common name for all sorts of pine timber. The conversion
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of timber into deals takes place abroad, it would not come in a
fit state for sawing. It is there cut into the proper thicknesses
by machinery, and is afterwards cut down in this country into
boards of various thicknesses, to suit the purposes required. If
the timber was imported, say from the Baltic, in logs, and
manufactured into deals here, it would deteriorate the quality of
the deals. A deal sawn on the spot is certainly better than one
sawn here, because there is a considerable outside shakiness,
which takes place from the log being exposed to the air. They
are in the habit of picking out the best timber, to be converted
into deals. That which 1s to be sawn, is purchased abroad in
the round state; if square timber is used for that purpose, it will
be split and injured in being floated down the rivers, and con-
sequently unfit for cutting into deals. If the deal is not cut
from the round log, and also as quickly as it can be from the
time of felling, the grain will open, and the wood will be uhak{,
and when cut into thinner boards it will be fit for nothing. If
the round logs were brought soon after felling, and sawn quickly
after arrival, this evil might not occur; but the freight would be
nearly doubled, if not quite, and we should be paying this large
freight upon sap, wastage, and defective parts; that is, upon the
parta which prove to be defective after the log is divided, and
which, when the wood is converted abroad, are not shipped, but
kept back.

As the lengths of apartments are different, 8o great variety of
lengths are required to work in advantageously, European deals,
which are imported from ten to twenty-two feet in length, and
from eight to ten inches in breadth, and American deals are from
ten to thirteen feet in length, and from nine to eleven inches in
breadth. Deals coming from St. John's, New Brunswick, are
from twenty-two to twenty-four feet in length. Besides the deals
exported to England and France, there is a third kind, too bad to
be used for building purposes; these deals are cut up into fire-
wood, which is exported in considerable quantities to the London
market; the firewood is cut from the bad deals, which arise from
the timber being rendered useless from rotton knots, or splitting
at the heart. g.l‘hese deals are likewise exported in another
form, viz., deal ends, which average six feet in length, though
sometimes much shorter, and are about five-and-a-half inches
wide, by two-and-a-half inches badly squared. They manage to
get these deal ends out of the bad deals, by cutting off the
defective knots, and other excrescences. Lathwood and deal
ends, form the principal part of the broken stowage now with
the Baltic.

As there are different sorts of timber, so there are different
sorts of deals, which are known by various names. ‘ Rack”
deals are often of the same quality as the main timber, but b
being cut sappy and slabby, they are not greatly imported.
¢ Slab” deals, are deals cut from the outside of any piece of
timber, and are frequently of very unequal thickness. * Hand-
sawn” deals, are those deals which are sawn in England by
builders, as they are required for use, and are termed hand-sawn
in contradistinction to those sawn by machinery. ¢ Spruce”
deals, are thin deals, cut from the white fir tree of Norway; they
are devoid of turpentine, and are sometimes used by builders.
¢ Deck” deals, are used by shi% builders for the decks of ships,
and are of very great length. Deals are divided into two classes,
which are known by their respective colours, viz., yellow and
white deals. Yellow deals are generally of a bright yellow
colour, and have not lost ther resin. In selecting them, the
brightest should be chosen, and where the strong red grain
apparently rises to the surface. The yellow deals are the
strougest, and therefore the most suitable for external work;
they are likewise the dearest. Fir that is deprived of its resin
is termed white deal: it is very clean, and is much used for
internal work, but it will not stand the weather. Deals, and
likewise timber, are generally named from the ports at which
they are shipped, as Riga, Memel, or Dantzic timber, Christiana
and Dram white deals, Stockholm and Gefle yellow deals, &c.

Although I bhave generalised all kinds of timber, cut into
different thicknesses, by considering them under the head “deal”;
still, deal, more strictly speaking, applies only to timber of a
certain width. Deals are usually cut of three different widths,
each of which has its appropriate name. Those from eleven to
twelve inches wide, are called plank; those from eight—and-a.—half
to ten are called deal; they consist, as has been said, of various
lengths, and are most commouly three inches thick, and seldom
exceeding nine inches wide. below these dimensions, and
fromtwo to seveninches wide,and generallyfrom # inch to 2 inches
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thick, are termed battens. They are very often cut from deals,
and are 4% inches wide, one deal making two battens. Battens
are fmnent]y used in choice floors, because they contain less
sapwood than half deals. Those employed in laying floors may be
classed as follows :—first, or the best, which are selected with
the greatest care, and are wholly free from knots, shakes, sap-
woud, or cross-grained stuff, and well seasoned; the second is free
from shakes and sapwood, and large knots, but small sound ones
are allowed; and the third comprises all that remains after the
former have been picked out among the whole lot. The word
‘“plank” is sometimes used in a wider sense than that given
above; it is made a kind of general name for all timber exceptin
fir, which is from 1} inch to 4 inches in thickness. The wo!
““board” is the name given to flat pieces of timber generally, but
applying more particalarly to pieces of stuff exceeding 43 inches
in breadth, and under 2} inches in thickness. * Feather edge”
boards, are those boards which are much thicker on one edge
than the other. “ Stuff” is a general name applied to all wooﬁs
in joinery. Deals are cut into various thicknesses, called boards,
or leaves: 8o that a deal will always have one cut less than there
are boards. If a three-inch deal is cut into a 2§ inch and 3 inch
board, two boards will be obtained by one cut of the saw. There
are different modes of cutting down deal; they are named
according to the number of their subdivisions, as, “three-cut
stuff,” “five-cut stuff,” &c. A whole deal is not three inches
thick, as one would suppose, but only 1} inch. It seems rather
absurd that such should be the case, but perhaps it may be
accounted for as follows:—deals, especially American, are
exported in great numbers of the thickness of 24 inches; when
they arrive they are sawn into two 1} inch deals, which is the
thickness generally required for floor boards, and as an enormous
number o% 1} inch boards are thus used in buildings, it is
probable that by lapse of time 1} inch deals have been by work-
men taken to mean whole deals. *Slit” deals are generally
# inch thick, being obtained by sawing down a 1} inch deal.
All thinner boards are termed ‘veneers.” *Tongue” stuff is
thin stuff used by joiners for touguiu%. ‘What is termed bg
carpenters, an “offcut,” is obtained by convertinga 3-inc
deal into 1} inch flooring boards; by that means you obtain a
board balf an inch thick, which is rather difficult to make use of.

Having, I believe, named all the varieties of deals, I shall now
briefly consider their defects.

As a general observation, it may be stated that woods do not
alter in any material degree in respect to length. They, how-
ever, contract in width, warp, and twist, and when fitted as
panels into loose grooves, they shrink away from the edge which
is most slightly held, but when held by nails, or other attach-
ments which do not allow them the Ipower of contraction, they
will split with extraordinary force. It is said by some authors
that the softest woods shrink most in width, but it is very
difficult to obtain any correct information on this subject. In
woods that have been partially dried, some of these defects are
lessened where they-are defended by paint and varnish, but they
do not then cease; and with dry wood, every time a new surface
is exposed to the air, even should the work have been made for
many years, these perplexing alterations will, in a degree,
recommence, even independently of the changes of the atmosphere,
the fluctuation of which, the woods are at all times too freely dis-
posed to obey. The atmosphere has an etfect on most woods; and
some deals, particularly the stringy deals, are very liable to he
affected by the moisture of the atmosphere, and never lose the
property, however long they have been seasoned, of expanding
and contracting with change of weather. When a log of green
wood is exposed to a dry atmosphere, the outer fibres contract
both at the sides and ends, whereas those within are, in a mea-
sure, shielded from its immediate effects, and retain nearly their
original dimensions. Those deals cut mnear the centre of the
tree are very liable to split, yet they are not so bad as those cut
near the outside. All deals are slightly split up at the ends, and
in twelve feet deals, you can rarely calculate upon more than '
eleven feet eight inches in actual wood, for they will split up at
each end. Splitting is an important thing to be considered in all
woods which are cut down into boards : altbot:il: small splits are
not of so much importance in beams and sticks of timber, f'et
when cut down into thin boards, perhaps half an inch thick, splits
and other defects would be total destruction. Sap should be care-
fully excluded in all deals: we often meet with deals which are
very good at one end and defective at the other. The French are
not 8o particular about sap as the English; if the deal has the

6.
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required quality of good wood on one side, they do not care
rauch about the other side. Their deals are not so good as ours
in that respect. The common calculation is, with regard to sap,
that in a plank twelve inches wide there shall be nine inches
free of sap on both sides. The deals cut next to the sap are the
best, between the centre and the sap. The centre deals are
clearer of sap than the outside deals. White deals are similar
to yellow, except that the sap in white deals is not discernible
from the heart. In yellow deals, the sap, or albumen of the tree,
ought to show itself only at the edge of that part of the deal
which was furthest from the centre of the tree. After the
sapwood has been removed from the edges of the board, (or after
the edges have been what is technically termed “shot,” that is,
planed, though they may be shot without removing the sap,)
they are called “listed” boards. When the sides are planed,
they are described as “ wrought.” Deals are apt to rend from
unequal or too rapid drying, which produces certain fissures or
cracks, called “shakes,” aud deals thus affected, are termed
“shaky.” Outside deals are very subject to shakes. A kunot is
frequently very injurious to deals. The bark of a tree sometimes
adheres to knots, which consequently have a black ring round
them : when the deal comes to be cut into boards, a knot of this
- kind is apt to fall out. “Cast,” or “ warped,” is an effect
produced upon a piece of timber by heat, moisture, or otherwise,
the fibres becoming bent, or twisted from their original direction.
To prevent warping as much as possible, they are listed.

Such being the defects of deals, it behoves us to consider what
are their merits, or what they ought to be. The first thing to
be considered is the quality of the wood. Many deals are of good
quality, and are therefore fit for rough out-of-door purposes, and
coarse floors or carpentry, but are wholly untitted for joiner’s
work, for when the saw has passed through them they warp,
and will twist like a piece of whalebone. Such deals are termed
“ strong” deals, and possess thebad property of rending themselves
to pieces as they dry, and become shaky. Deals that when sawn
do not form sawdust, but are torn into long strings or fibres, and
on that account are called “ stringy” deals, are in general of this
strong nature. Such deals are less uniform in their texture, and
vary more in the hardness of their fibres than those deals which
are fit for the joiner. The deal, to be good, should be mellow,
that is, soft and light, should yield easily to the knife or chisel,
should be straight in the grain, without coarse knots (which
weaken the deal), and the more nearly it is perfectly clean the
better. Such deals are characterised by their light weight, in
comparison with the strong fibrous deals; and when planed they
exhibit a silky texture. If the deal is cross-grained, it generally
becomes shaken diagonally under drying, and falls to pieces under
the saw: or if cross-grained in a less degree, it does not yield a
smooth surface to the plane, but remains rough and fuzzy.
Although from description it may seem extremely easy to tell
the difference between a good and bad deal, yet it requires some
time before oue can do so correctly, as they are sometimes very
deceiving.

The next consideration is the mode of rendering the timber fit
for use, and the time which can be atforded for that purpose.
There are natural and artificial means of seasoning, both of
which have their recommendations; it is thought, however, by
some, that the former has the right of preference, as it gives
greater toughuness, elasticity, and durability, and therefore should
always be employed in preparing timber for practical purposes.
The major part of our best timber is imported from the north of
Europe, and is immersed in docks, where it lies floating till sold
for immediate use; the consequence of this is, that the timber
(though it may previously be properly seasoned) hecomes swelled
too much, beyond its former and ultimate bulk, is hastily framed
together while the very water is running from it, and very soon
after itis so converted it shrinks to such a degree, that every tenon
becomes loose, every joint strains falsely from the skrinkage, and
every ceiling and quartered partition cracks by the openiug,
diminishing, and distortion of the woods. The effect of this
pernicious system may be seen in almost ‘every house in the
Metropolis, showing itself in rents, which are caused to the
timbers by the irregular strain in shrinkage. Some persons
state that the immersion of timber in water is the best method
of seasoning it, and I was a few days since in conversation with
a London timber merchant, who told me, that the way he
seasoned his timber was to immerse it in water for a couple of
mouths, and then stand it end-ways, out of the rays of the sun,
but open to the wind and rain. He considered that a windy,
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showery day, such as we have had lately, was the best possible
weather for seasoning timber. Timber for ordinary purposes,
should be shrunken to its smallest limits before it is worked up:
the least possible change should occur in the timber after the
work is framed and adapted; for all the oblique joints, by shrink-
age, become imperfect, each bearing timber then hangs straining
upon a single point, instead of upon a flat direct abutment ;
thence many of the struts and other bearing timbers rend, by the
weight hanging merely upor their angles. Our specifications are
very strict in the requirement of the perfection aud proper
seasoning of timber; but these precautions are almost useless,asthe
builder can havdly procure at any price timber which is not in
a dropsical condition; and twelve months, in general, suffices to
diminish in bulk or split our earpeuntry, whether it is framed for
the palace or the cottage, the public or the individual. This
may appear rather a sweeping statement, but I think many will
bear me out in the truth of it. Two instances have occurred to
me of this fact, within the last few weeks—one in the shrinkage
of a large tie-beam, and the other in the shrinkage of some oak
wainscoting. The tie-beam belonged to one of the principals of
a large building recently erected, the upper floor of which was
not ceiled : within one week, and almost before the premises
were finished, the upper floor was occupied by a small army of
those ‘“ who work at the sewing machine.” The heat of the
rooms began to have an effect upon the beams, and this one in
particular, and large shakes and splits opened, and the timber
had to be restored, or rather replaced with new. This was, no
doubt, owing to the unseasoned wood, which had probably been,
within a week or two of being used, lying in a wet dock at some
of our timber yards. The other instance is with respect to some
oak framing to a large public room, erected within the last five
years in London. The architect was very particular in having,
what he considered to be, a good piece of workmanship, and good
materials, forming the front of two galleries; the work was
squared framed, and when finished, appeared certainly a credit-
able production; but soon after it became subject to the latent
heat of a meeting room, the joints opened, and the work has
since been patched up with slips of oak inserted in the openin,
sonie of which had opened nearly 2; inch; all this nndoubteqfls;
arose from the uuseasoned state of the wood.

After timber is felled and sawn, it should be laid along, ore
piece upon another, only kept apart by short blocks, interposed
to prevent a certain mouldiness, which they are apt to contract
by sweating one upon auother, which frequently produces a
fungus, especially if there be any sappy parts remainicg. By
this means, the rain and the excessive heat of the sun acting
upon the timber, it will dry without shakes or fissures. The
best way to dry deals is to place them in sheds, due east and
west, in Bristol piles. The timber should continue in this
situation for two years if intended for carpentry, and three years
if for joinery; the loss of weight which should render it fit for
the purposes of the former being about one-fifth, and for the
latter about one-third. Messrs. Broadwood, and other large
pianoforte makers, have their deals and mahogany piled for
years before they are used. If timber is to be used round, the
core should be bored out, as by this means splitting is pre-
vented. Ifitis to be squared into logs, it should be done soon after
some slow drying, and whole squared, if large enough, as that
removes much of the sapwood, facilitates the drying, and prevents
the splitting which is apt to take place when itis in theround form,
in consequence of the sap-wood drying before the heart, from being
less dense; also, if it may be quartered, it is well to treat it so
after some time, as the seasoning is by that means rendered
more equal. It is well, also, to turn it now and then, as the
evaporatiou is greatest from the upper side. To prevent timber
warping, it should be well seasoned before it is cut into scant-
lings; and the scantlings should be cut some time before they
are to be used, and if they can be set upright, so much the
better (in order that the seasoning may be as perfect as possible),
as they then will dry more rapidly, and, as I have stated, the
upper side dries sooner than the lower, they ought therefore to
be reversed at intervals. Scientifically considered, the drying is
only said to be complete when the wood ceases to lose weight
from evaporation; this only occurs after twice or thrice the

eriod usually allowed for the process of seasoning. Some,
Eowever, prefer to keep the timber as moist as they can, by
imwersing it in water, to prevent its warping or cleaving.
Evelyn, in his ¢Sylva,’ particularly recommends this way of
seasoniug for fir. In this case, when the boards have lain a
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fortnight under water, they have them set upright in an airy
place during the heat of summer, and turned every day; by this
practice, new sawn boards (it is said, by those who are advocates
of the soaking system) will floor much better than those which
bave had many years’ dry seasoning. To prevent all ible
accidents, when floors are laid, let the edges be shot, and brought
to a joint, or nearly so, lay them down the first year, and finally
fasten them the next; they will then remain without shrinking,
rovided they be kept dry. The deals imported from abroad,
ve a year's more seasoning than if they were imported in the
log, and cut up in this country; still, it would be a great advan-
tage to have some of them thiuner, and so would be sooner
seasoned, and fit for use. The deals are cut three inches thick;
in that state, they are kept some time to season, and after they
are cat the inside of the board is not so well seasoned as the
outside, consequently it must undergo a second seasoning, and
it would therefore be a great convenience to have deals of various
thicknesses. At the end of eighteen months from the time of
importation they are scarcely dry enough for the consumer’s use.

For the purposes of joinery, steaming and boiling are very good
methods of seasoning, as the loss of elasticity and strength
which they prodace, and which are so essential in carpentry, is
compensated by the tendency to shrinkage being reduced; the
durability also is rather improved than otherwise, at least from
steaming. It has been ascertained that, of woods seasoned by
these methods, those dry soonest which have been steamed; but
the drying iv either case should be somewhat gradual, aud four
hours are sufficient for the boiling or steaming process. Stove
drying, for joiner’s work, is also practised by many builders.

The mere seasoning of wood, though it will not altogether
prevent its decaying, nevertheless, considerably diminishes its
tendency to do 8o, and is of the very utmost importance in many
cases. The value of any process for seasoning wood depends, of
course, to some extent, on the time required for its completion.
Davison and Symington’s method for speedily and effectually
seasoning wood, by exposing it to the influence of a rapid aund
continuous carren$ of heated air, so that it soon becomes tho-
roughly dry,appears to be satisfactorily proved. Langton’s method
of seasoning, by extraction of the sap, is another way that is
eonsidered well worthy of notice. It consists in letting timber
into vertical iron cylinders at top, and the water being heated,
and steam used to produce a partial vacuum, the sap, relieved
from the atmospheric pressure, oozes from the wood, and being
converted into vapour, passes through a pipe provided for that
purpose.

Smoke drying in an open chimney, or the burning of furze,
shavings, or straw, under the wood, gives it hardness and
durability, and by rendering better, destroys aud prevents
worms: it also destroys the germ of any fungus which may have
been commenced. Virgil seems to have been aware of its utility,
when he wrote the passage which is thus translated by Dryden:

*Of beech, the plongh-tail, and the bending yoke,”

“ Or softer linden, hardened by the smoke,”
Beckman, in his ‘ History of Inventions,’ quotes a passage in Hesiod
to the same effect, and adds, * as the houses of the ancients were
so smoky, it may be easily comprehended how, by means of
smoke, they could dry and harden pieces of timber” In this
manner were prepared the pieces of wood destined for ploughs,
waggons, and the rudders of vessels. Virgil also says in another

place : . N
it e, horswmoksthel oo exprs,

Wheu timber or boards have been well seasoned, or dried in
the sun, or air, and prepared for fixing, care should be taken to
defend or preserve them, which may be done with smearing
them over with linseed oil or tar, or the like matters, which
contributes much to their preservation aud duration. The
practice of the Hollanders deserves our notice in this respect;
who, to preserve their gates, drawbridges, sluices, &c., coat them
with a mixture of pitch and tar, whereon they strew small pieces
of cockle and other shells, beaten almost to powder, and mixed
with sea sand, which incrust, and arm the timbers wonderfully
against assaults of wind and weather. Some, again, advise to
bury the pieces of timber in the earth, whilst others are
for scorching and seasoning them in fire, especially piles, posts, &e.,
that are to stand either in the water or in the earth. Sir Hugh
Plat informs us, that the Venetians burnt and scorched their
timber in the flaming fire, continually turning it round with an
engine, till it had got a hard black crusty coat upon it; the wood
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being brought by that means to such a hardness and dryness,
that neither earth nor water could penetrate it. Scorching and
drying are undoubtedly good for preventing and destroying
infection, but have to be done slowly, and only to timber that is
already seasoned; otherwise, by encrusting the surface, the
evaporation of any internal moisture is intercepted, and decay in
the heart soon ensues; if done hastily, cracks are also caused on
the surface, and which, receiving from the wood a moisture, for
which there is not a sufficient means of evaporation, renders it
soon liable to decay,

When timber is cut before the sap is perfectly at rest, it is
bad, by reason of the worm which will certainly breed in the
timber. Besides the common worm, to which timber in its dry
condition is liable, there are a variety of a wore formidable
character, which commit their ravages on the tinbering of sea
works; of these, the most common are the pipe worm or teredo,
a species of pholas, the cossi, and another mentioned by Smeaton,
which is almost invisible. For the preservation of timber from
the teredo, aud other sea worms, various methods have been
devised. Stockholm tar has been used, but it is of little service,
owing to its being manufactured from vegetable substances, and
if exposed to the sea the salt acid of the water will eat it away
in a very few weeks. Common gas or coal tar has likewise
been tried with similar effect; and Kyan’s patent corrosive
sublimate, or the bichloride of mercury, has been used, but has
proved equally useless. Some persous advise that the oil of tar, and
pyroliguite of iron, be used; the pyrolignite of iron must be of
very pure quality, and the timber must be dry; afterwards the
ail of tar should be applied, and uot on any account should it
contain a particle of ammonia. Mr. Pritchard, of Shoreham, has
tried this process in hydraulic works, with great success, and
states that in timber piling it destroys sea worms, and super-
sedes the necessity of coating the piles with iron nails. It is
exceedingly difficult to prescribe for the preservation of timber
from the teredo; but one thing may be stated as certain, that at
present pryrolignite of iron has superseded all the patents.

Besides worms, timber is exposed, chiefly in the Indies, to most
dreadful havoc from some species of the ant tribe; from the
destructive jaws of the termite or white ant there is nothing
secure, unless it be stone or metal; roofs, floors, and other parts
of buildings that are constructed of wood are infested by them,
and will present when painted a solid appearance, while they are
completely hollowed; furniture and wooden uteusils alike uudergo
their devouring ravages. The red ant of Bataviaisanother little
devastator. To destroy ants in wood, kyauize the wood, curro-
sive sublimate being an effectual poison to them. Arsenic isa
good destructive, and charcoal is said to prevent their depreda-
tions, though I do not know how it is applied.

But what else have we to battle against, which is worse than
the teredo, or the entire ant tribe? Dry rot, which is to timber
what consumption is to the human frame: once let it seize hold of
a log, and you may send it to Madeira without any effect.

The dry rot may be divided into three classes; the first is
generated in the earth, the second in the walls of buildings, and
the third ia produced by the timber itself. Of the fungus
causing the dry rot as generated in the earth, little is necessary
to be said. It is a white and fibrous substance very commounly
attached to the roots of trees, the banks of hedges being some-
times covered with it; this fungus when attached to timber pro-
duces dry rot. Hence it appears that we frequently build on
spots of ground which contain the fundamental principle of the
disease, and thus we are sometimes foiled in our endeavours to
destroy the fungusby the admission of air. lnthis case,the disease
may be encouraged by the application of air asa remedy. Where
workmen are employed in buildings which contain dry rot, and
where they are working on ground which contains the symptoms
of this disease, they have been known to suffer iu their health,
and one of our first builders informed me some time since, that
whilst erecting some houses at Hampstead his men were never
well. He afterwards ascertained that the ground was affected
with dry rot, and that at present nearly all the timbers were
in a state of premature decay.

The fungus which issues from the brickwork of buildings has
likewise the property of decomposing timber; it is found in the
spaces between the bricks, &e. The causes of it may often be
traced to the use of loamy earth and dung with sand for the
cowmposition of mortar for walls. This refuse being mixed with
a small propoition of lime, and deposited in a humid and warm
situation, creates a fungus, which will vegetate, and assume a flat,
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corrugated or spongy substance which issues from the space
between the bricks aud penetrates into the ends of the bressum-
mers, joists, &. No mortar should bave sand as a compound
unless the sand be previously washed, to separate the loamy
particles, which serve as a hotbed for the vegetation of fungi.

Of the fungus causing the dry rot as produced in timber,
various opinions have been held. Papworth, in his treatise
on Dry Rot, says as to its probable origin, ¢ that the germs may
be conveyed into the earth by the rains, and thence absorbed
with the sap into the bodies of trees and other vegetables; and
when the putrescence attendant on their decay has prepared a
suitable fluid for the germination of the seeds, that they produce
fuugi” That these seeds are germinated by the sap is conform-
;ble to the opinion of Pliny, who says that fungi are produced

sap.

yFuxx:gi are not in some cases the primary cause of the decay
of timber: they are not the disease, but the effects of it; andjthus
a small portion of unseasoned timber, when placed in a bnilding,
may generate the dry rot, and disseminate its baneful effects
throughout the edifice into which it may have been unwarily
introdguced. Sometimes the dry rot is caused by a collection of
putrescent matter adhering to the timber, caused by an adja-
cent vegetable corruption and to a natural disposition in the
timber to decay, assisted by the situation in which it bas been
placed. When the parts of an edifice are so formed that the
successive admission of pure air caunot take place, the exhala-
tions from corrupted matter in the earth will collect upon the
surface of the timber, affording a proper recipient for the seeds
of fungi, which speedily become attached to and find nourish-
ment within it. Many instances of the propagation of fungi
might be given, but as all are derived from the same cause, viz.,
vegetable corruption, it will be unnecessaryto dwell longer upon
them. In a review, therefore, of the foreguing observations, it
will appear that vegetable corruption is suitable to receive and
germinate the seeds of fungi, and that such fungi are capable of
absorbing the medullary particles of the wood, thereby wholly
decomposing it; and that the timber itself, when confined or
deposited in warm and moist situations before the motion of the
particles is suspended, necessarily undergoes the fermentation
which is attendant upon vegetables, by which nature effects the
purposes of reproduction, and is consequently decomposed, with
similar appearances to that effected by the fungus. To descend
from the theoretical to the practical part of the subject, there is
oue cause of the decay of wood which is very seldom noticed, bat
which is at the same time a very important thing; and that is,
the use of paint in buildings. When wood is painted on every
side, the moisture within it is completely sealed, and must
become stagnant: decomposition and decay of the timber im-
mediately commences. It is clear that, except when thoroughly
free from moisture, or as it is called seasoned, aintin¥ must be
as effectual a method as any for accelerating its decay. If wood is
g:inted on one side only, it will last as long again as if painted on

th sides: experiment has proved this to be the fact.

In regard to the dry rot in connection with the different
qualities and species of foreign timber, a few words may not be
out of place. In considering the liability of any particular
species to take the dry rot, consideration must be paid to the
circumstances under which it is imported. Sometimes it is a
long time comini here, while at others it is imported in a very
short period. The length of time has a great deal to do with its
likelihood of taking the dry rot; it may have a very favourable
passage, or a very wet one, and the ship is very often in some
degree affected with the rot. The rot perhaps begius in the ship,
and it may often be seen between the timber or deals, when it
will impregnate the wood to a great extent. It is a difficult
thing to say whether it is inherent in the timber or not, but of
this we may be certain, that where there is a feetid atmosphere
it is sure to grow. American timber is more subject to it than
the Baltic, though some think otherwise, for Baltic timber some-
times decays in four or five years. Turpentine is a preventive
against dry rot, and American timber is largely impregnated,
especially the redwood timber, but not the yellow wood—the
yellow wood is exposed very much to the dry rot.” Very few
cargoes of timber in the log come from America in which in
some part of every log you will not see a beginning of the vege-
tation of the dry rot. Sometimes it will show itself only in a
few reddish, discoloured spots on the surface of the log, which, if
you scratch with your nail, you will find that to the extent of each
spot the texture of the timber to a slight depth is destroyed;
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and will be reduced to powder—you will generally see also in
these spots a white fibre growing. If tﬁe timber has been
shipped in a dry condition and the voyage has been a short one,
there may be some logs without a spot, still, I should think there
was scarcely a cargo that came from America in which you will
find many logs of timber that are not affected. But if the cargo
has been shipped in awet condition, and the voyage has been a long
one, then a white fibre will be seen growing over nearly every part
of the surface of each log, and in cargoes that have been so
shipped all the logs of yellow pine, red pine,and oak are gene-
rally more or less affected on the surface.

Every deal of yellow pine that has been shipped in America
in a wet state, when it arrives here, is also partially covered
over with a network of little white fibres, which are the dry rot
in its incipient state. There is no cargo even that is shipped in
tolera.b:{ dry condition in which, upon its arriving here, you will
not find some deals with the fungus beginning to vegegate on
their surface. If they are deals that have been floated down the
rivers in America, and shipped in a wet state, they arrive quite
covered with this network of the fungus, so that force is often
necessary to separate one deal from another, so strongly does
the fungus occasion them to adhere. They grow together again,
as it were, after quitting the ship, while lying in the barges
before being landed. Accordingly, if a cargo %ms arrived in a
wet condition, or late in the year, or if the rain falls on the deals
before they are landed, and ‘you pile the way in which Norway
and Swedish deals are piled, that is, flatways, in six months’
time, or even less, the whole pile of deals becomes deeply
affected with the dry rot; so that, when the flat surface of one
deal is upon the flat surface of another, the rot penetrates to the
depth perhaps of one-eighth of an inch. You arrest its progress by
repiling the deuls during very dry weather, and by sweeping
the surface of each deal before it is repiled; but the best way ia
to pile the deals in the first instance upon their edges, by which
means the air circulates round them, the growth of the fungus is
arrested and the necessity of repiling them is prevented. If the
ship is built of good, sound, well-seasoned beart of oak, I ques-
tion if the dry rot would affect it; but in order to prevent its
doing so the precaution is usually taken, I believe, to scrape the
surface as soon as the hold is clear of the cargo of timber. Were
the cargo not cleared and the hold not ventilated, a ship that
was permanently exposed to this fungus would no doubt be
affected. It is very easy, bowever, to prevent its extending,
by washing the hold with any disinfecting solution. There are
two descri{)tions of European deals very%iable to take the dry
rot, viz. yellow Petersburgh deals, and yellow and white battens
from Dram, in Norway. When Dram battens, which have been
lying a long time in bond in this country, have not been repiled
in time, they have been found as much aflected by the dry rot as
many American deals, though this has not happened in so short
a time as has been sufficient to rot American deals. The fuugus
growing on the Petersburgh deals and Dram battens has all the
characteristics and effects of dry rot as exhibited in the
American deals, the detection of dry rot being in most cases the
same, I have not time to go into the different patents
for the cure and preveation og dry rot, some are excellent,
others good; mauy ineffectual, and many absurd; some other
evening, in some other session, if you will hear me, I will go into
the whole subject.

—_—————

Correction of Ships' Compasses at Sea.—M. Faye suggests to the
Academy of Sciences at Paris, a method of determining at any time the
error of the com aboard a ship. This is done by attaching to the
ship’s log, which is suitably modified as to inclends and form, a compass
so arranged, that at any moment it may be stopped, and its direction
thus registered. The log is towed in the wake of the ship, and at a
sufficient distance to be out of reach of its tic influence, and when
it has taken the true direction of the ship, which, if of proper shape, it
will soon do, the compass is registered, hauled aboard, and read. The
proposition assumes importance, from the perpetual variation of the
magnetic constants of iron vessels and sea, ansetbe resulting impossibility
of perfect correction of compasses. In the course of his communication,
M. Faye records a curious experiment, which is worthy of repetition
and study:—‘Dissolve in an acid, soft iron devoid of any magnetic
coercitive force, and then deposit it, by a galvano-plastic process, in a
thin film upon the surface of a plate of copper, as is done in coating
copper plates with iron, to give them greater endurance. This thin
coating of iron, chemically pure, but hard and brittle, will 58 8O
strong a coercitive power, that 1 have heated a plate thus prepared to
the melting point of copper without destroying the magmetism which
1 had before given it.”
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INSTITUTION OF CIVIL ENGINEERS,
President's Address*

Ox assuming the chair of this Institution as its President, and
undertaking for the first time ita duties and responsibilities,
allow me to assure you that I feel deeply the honour you have
conferred upon me by electing me to this, the highest positivn
to which the civil engineer can aspire; and that 1 feel still more
deeply the weight of the duties which are inseparable from this
houour. 1 wilf also venture earnestly to request you to extend
to me your indulgence during my period of office, and afford me
your kind co-operation in any efforts I may make for the ad-
vancemeut of our profession, or for increasing the usefulness of
this institution. fusk this assistance from you with peculiar
anxiety, because I cannot but feel that the present is a period of
unusual importance to this society, and that the rapidly increas-
ing prominence of the profession demands at our hands a
corresponding care for its efficiency and dignity. The high
degree of material prosperity which this country and 1ts
dependencies bave now happily enjoyed for a considerable time,
has naturally led to great activity in our profession; and pro-
bably at no former period have the skill and enterprise of
engineers been so severely taxed as during the last few years;
and as civilisation continues to advance, and labour to require
increased assistance from mechanical contrivances, the connection
of civil engineering with social progress will become more and
more intimate.

I hope I may be allowed to say, with a deep feeling of pro-
fessional pride, that hitherto the inventive genius, the patient
perseverance, and indomitable energy of the members of our
profession bave not been found unequal to the tasks they have
been called upon to perform; and although I have full confidence
in the future, I venture to suggest that the present is a fitting
moment for considering the means by which our younger
brethren may be best prepared for the arduous duties, and
growing difficulties, which they will undoubtedly have to en-
counter in their professional career. It is not merely that works
of magnitude and novelty are increasing, and will continue to
increase, but it is becoming apparent that we shall have to meet
the competition of foreign engineers in many parts of the world;
and that great efforts are now being made, not only by careful
scholastic education, but by more attention to practice on works,
to render the civil engineers of France, Germany, and America,
formidable rivals to the engineers of this country. Here it has
always been found that friendly and honourable rivalry among

members of the profession has been on the whole beneficial to .

science and to engineering pro and we cannot doubt that
the same result will follow the more extended rivalry which we
shall have now to meet from the engineers of every nation. At
the same time this consideration renders it our especial duty to
take care, that the distinguished and leading position which has
been 8o well maintained E; our great predecessors, shall not be
lowered by those who come after them.

The whole field of discussion and description of the past has
been so completely and so ably occupied by my predecessors in
this cbair, that I shall not attempt to travel over the same
ground; but I prupose to deal almast exclusively with the future,
and endeavour, although I possess no peculiar personal fitness
for the task, to suggest some of the means by which the younger
members and the rising generation may best prepare themselves
for the duties which that fature will bring with it.

I may first briefly notice, and for the purpose of illustration
and iutroduction, a few of the great engineering problems of
remarkable boldness and novelty which are now presenting
themselves for the supply of the future wants and convenience of
mankind; amongst them may be enumerated the Suez Canal;
the tunnel thmugh, and the railway over, Mont Cenis; railway
bridges over and under great rivers and estuaries; new ferry
works of unusual magnitude; vast warehouses and river ap-
proaches for commereial cities like Liverpool; railways under,
over, and through great cities; long lines of land and ocean
telegrapbs; and comprehensive schemes of water supply, drain-
age, and sewerage. All these works egresam problems of great
interest, and it will require cultivated intelligence, patient in-
vestigation, and enlarged experience, to accomplish the tark of
their satisfactory solution.

For the Suez Canal we must be content to wait a few years
befure the work be so far advanced as to enable us to judge of the
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effects of the physical and moral obstacles which to some ex-
perienced minds have appeared all bat insuperable. The Mont
Ceuis Tunnel, and the temporary railway being constructed over
its summit, will continue to be watched with interest by all
engineers, and it may yet be a question how far the mode of
traction which has been adopted for the tempo railway will
prove to be the best. The modified locvmotive no doubt,
with the aid of a central rail, succeeded i surmounting gradients
which have hitherto been considered to be more severe than
is compatible with the economical use of the locomotive engine;
but farther experience is still required, and the results of the
trial will be watched with t interest, because it caunot be
doubted that conditions will continue to present themselves to
which the ordinary locomotive engine cannot conveniently be
applied. In many of the proposed and future designs of bridges
over or under great rivers and estuaries, no novelty in the
principles of construction may Probably be required; but in
other cases the mere magnitude alone will demand new arrange-
ments and combinations, and may pussibly also suggest the use
of steel for parts or the whole of the structare.

The docks and warehouses of our t commercial cities are
rapidly advancing in importance, and are constantly demanding
iucreased facilities to enable them to meet the exigencies of trade;
and for this purpose every possible resource of steam machinery,
and hydraulic and pneumatic mechanism, will bave to be taxed
to obtain convenient and adequate power and expedition. The
new scheme of river approaches at Liverpool is cne of the most
remarkable proposals of modern times, for its boldness in
grappling with the difficulties and necessities of a pressing want,
and the complete solution of a difficult problem. It is under-
stood that the engineer of the Mersey board, who bas designed
this great work, is preparing a model on a large scale, which T
have no doubt wiﬁ be brought before the titution. The
railways under, over, and through great cities are amongst the
most striking results engendered by the necessities of rapidl
increasing and clesely crowded population, and may be regard
as one of the most useful economical developments which
engineering has supplied 1o satisfy the requirements of modern
civilisation. The engineering problems they present are infinite
in their number, and interestingly intricate in their character.

Ocean telegraphy is yet in its infuncy, but enough bas been
done by the numerous lines already laid, and by demonstration
before this Institution, to prove that further experience alone is
wanting to enable deep or shallow sea cables to be successfull
laid and maintained wherever they may be required; and pro=
bably in no branch of our profession is the future of greater
interest than in the coming telegraphic connection of every part
of the world by sea and land, and in the political, commercial, and
social results which must follow such a remarkable increase in
the facility of general intercommunication. The rapid growth
of communities to which I have already alluded has also
developed the necessity of provision being made for a more
abundant supply of pure water, and for a more complete system
of sewerage than is now generally pol by our towns and
cities; some of these works are already being carried out, or
seriously contemplated, on a scale of almost startling, but not
unnecessary, magnitude.

It is plain, therefore, that in every department of civil engi-
neering the wants of commerce and society are pressing more
and more urgently upon the resources of our profession. We
bhave shigvcanals; ut the Suez Canal throws them all into the
shade. We have long tunnels through our English mountains;
but we have now to penetrate the Alps. We have large bridges;
but larger are required. We have noble ports; but they are
choked with trade, and new accommodation of an improved kind
is called for. We have steam ferries across rivers, estuaries, and
straits, and rapid ocean steamers; bat higher speed and better
accommodation are demanded. We bave large warehouses, with
convenient mechanical appliances; but larger warehouses and
better mechanical appliances have become a necessity. We have
many thousands of miles of telegraphic communication; but
nothing short of its universal extension will suffice. In the
solution of these problems, thus rapidly indicated, and in others
which could be easily adduced, we may rest perfectly satisfied
that the difficulties they present are not to be overcome by a
stroke of genius or by a sudden happy thought, but they must
be worked out patiently by the combination of true engineering
principles, ripe experience, and sound judgment.

Having thus called your attention to the peculiar position of
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our profession in consequence of its rapid growth, and pointed
out some of the problems which await an early solution, I shall
now attempt to describe the nature of the functions of the
modern civil engineer, and consider how the coming generation
can be best prepared for its inevitable work, and to what extent
this Institution can be made ancillary to that purpose. Although
we know from history that men have existed from the earliest
times who have been distinguished by great mechanical capacity,
remarkable skill in working materials, profound science, aud
constructive knowledge, yet it is only during the present century
that civil engineering can be considered to have become a
distinct and recognised profession. Now, however, it has as-
sumed the position of an art of the highest order. Perbaps we
may without arrogance be entitled to claim for it the title of a
true science. Many altempts have been made to define and
describe a civil engineer in a few general words, but all such
attempts have been more or less unsatisfactory. Still, though it
is difficult, if not impossible, to describe an engineer by a short
definition, it is not so difficult to enumerate and describe the
pature of the works he is required to design and execute, and
the professional duties he is called upon to perform. He has to
design and prepare drawings, specifications, and estimates, and
to superintend the carrying out of works which may be thus
enumerated :—1, Railways, roads, canals, rivers, and all modes
of inland communication; 2. Water supply, gasworks, sewerage,
and all other works relating to the health and convenience of
towns and cities; 3. The reclamation, drainage, and irrigation of
1 tracts of country; 4. Harbours of refuge and of commerce,
docks, piers, and other branches o hydraulic engineering;
5. Works connected with large mines, quarries, ironworks, and
other branches of mineral engineering; 6. Works on a large scale
connected with steam engines, with machinery, shipbuilding,
and mechanical engineering. This list, which might be almost
indeﬁuit«laly extended, involves a vast variety of vzi)rk, and must
appear almost appalling to a young engineer, and yet it tl;
concerns his futﬁge sn&ess tbit he should, as far as possiﬂ: b{
rrepared to undertake any or all of the works embraced in the
ist. I believe the personal history of most of us would show
that circumstances have led us in a widely different direction in
the exercise of our profession from that which we originally
contemplated, and that the success of many men may be dis-
“tinctly traced to their ability to avail themselves of unforseen
opportunities to advance in some new direction. The civil engi-
neer must therefore be prepared for the various classes of
constructive works thus enumerated: but in addition to this
rofessional preparation it is of the first importance as affectin
is true position, and the confidence which ought to be repo:
in him, that bhe should also have a correct apprecia-
tion of the objects of each work contemplated, as well as their
true value, so that sound advice may be given as to the best
means of attaining them; and he must be prepared, if necessary,
to advise his employers that the objects which are sought are not
commercially worth the cost of the means which would secure
them. It is not the business of an engineer to build a fine bridge
or to construct a magnificent eugineering work for the purpose of
displaying his professional attainments, but whatever the temp-
tation may be, Eis duty is to accomplish the eud and aim of his
employers by such works and such meaus as are on the whole
the best and most economically adapted for the purpose, at the
smallest possible cost, having reference to future maintenancs,
and ultimate permanence.

I will now proceed to the question of the kind and degree of
knowledge which is requi to enable a youug engineer to
proceed to the actual design of a public work of importance, such
as a railway with its stone, brick, and iron structures, its earth-
works, and its all-important permanent way, a railway station, a
station roof, docks and their appliances, waterworks, break-
waters, or A Great Eastern steam ship. Although it has become
the practice in modern times for many civil engineers to be
employed chiefly, or almost entirely, in some one branch of the
profession, I desire to repeat my couviction, that it is most
important that the early preparation and subsequent study
should be as extensive as possible, and should embrace every
branch of professional practice, not only for the purpose of
securing to a young engineer more numerous opportunities for
his advancement, but also because sound knowledge and experi-
ence in all branches of engineering will greatly add to his efficiency
and value in any especial branch; in the same manner that a
medical man will be more reliable in his practice on the eye and
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the ear if he possesses a sound practical and theoretical knowledge
of every part of the human frame. All classes of the profession,
but especially the railway, the dock and harbour, and the water-
works engineer, must possess a knowledge of par]inmentnr{
proceedings, so as to be able to avoid all non-compliances wit!
the standing orders of parliament. This, it is true, is no easy
matter, as the clauses are often drawn up with so little care and
practical knowledge that neither engineers nor solicitors, nor the
most experienced parliamentary agents, can understand what is
intended. On the subject of parliamentary proceedings generally,
it may be taken for granted that all committees desire to do
justice to the cases which are brought before them, and that if
they sometimes fail in their decisions, either as regards the
interests of the public, or in arranging a fair settlement between
antagonistic interests, it is not unfrequently due to the imperfect
and crude manner in which cases are presented to them; and I
would impress on all young engineers the importance, both to
themselves and to their clients, of laying their cases before
committees in the most perfect manner possible, accompanied by
full and correct information, carefully prepared and clearly
worked out.

The professional knowledge required by the railway engineer
commences with surveying of all kinds, the use of the theodolite,
the aneroid barometer, the level, the sextant, &c., and includes
surveys for preliminary and parliamentary purposes; and also
working surveys of minute accuracy, on a large scale, from which
engineering works may be set out with precision upon the
ground. The railway engiueer must understaud thoroughly the
nature of earthwork of every kind, and the proper angles or slopes
to be adopted for cuttings and embankments. He must have
the requisite qualifications to enable him to design bridges,
viaducts, tunnels, and all other incidental works and buildings, in
the best and most economical manner. He must have a knowledge
of the training of rivers,and the effect of floods anddrainage, to
enable him to make accurate provision for the discharge of water,
without waste of money by unnecessarily large works, or the
risk of damage from works which are insufficient. He must be
familiar with the various characters of permanent way, the best
description of rail, sleeper, fastenings, and ballast, and with the
different descriptions of switches, crussings, turntables, signals,and
telegraphs. In the matter of permanent way, it is somewhat
remarkable that, with all our experience, there should still
remain a doubt amongst engineers as to the best kind to be
adopted even under similar circumstances. For, although
continental engiueers have almost without exception adopted the
flat-bottomed or * Vignoles” form of rail, the X form of mail
with equal top and bottom webs, and cast-iron chairs and wooden
keys, is still largely used in this country. A collection of facts
with respect to the different descriptions of permanent way in
use in this and other countries, with a view to arriving at a
comparison of the advantages and disadvantages of each, would
form a most interesting and important paper for the Institution,
especially if it embraced all the recent experiments with reference
to the use of steel rails.

The railway engineer should not be destitute of some know-
ledge of architecture, and such a taste for those graceful outlines
and simple appropriate details which should always characterise
the works of an engineer, avoiding, on the one hand, the un-
patural ornamentation which seems to have no connection with
the structure, and, on the other hand, a disregard of either form,
outline, or proportion. But all such knowledge may fail if there
be not constant supervision and control over the quality of all
the materials and the workmanship employed upon the railway;
and it is not too much to say that, without the practical know-
ledge which is ouly obtainable by having first performed the
duties of resident engineer, it is hopeless to expect that any
engineer can he competent to undertake the responsibility of
important works, or be fit to have large sums of mouney entrusted
to him for expenditure. It is in the capacity of resident
eugineer that all previous preparations; both scholastic and
professional, and all theoretical acquirements, become utilised
and rendered of practical value; and it is only after much ex-
perience on different works of varied character, dimensions, and
materials, that a young student of engineering can claim to take
rank as a ¢ civil engineer.”

The dock and harbour engineer requires the general and much
of the special knowledge of the railway engineer, such as that
which belongs to railways and tramways, and warehouses for
goods; and to this he must add a vast amount of other special
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knowledge not required by the railway engineer. For example,
be must underatand the laws which govern the ebb and flow of
the tides, the rise and full and time of high and low water, and
he most have a knowledge of marine surveying, or the best
means of aseertaining the set and speed of currents, and their
tendency to increase depth of water by scour, or to diminish it
by silting; he must also know, in the case of docks, what kind
and extent of entrance accommodation to provide, whether the
general plan should comprise only a simple lock, or be combined
with a balf-tide basin; whether single or double gates should be
used; and whether it would be necessary to have a tidal basin, or
a recessed space, or both. The nature of the trade to be accom-
modated in the proposed docks must also be curefully ascertained,
in order to provide a proper proportion of quay space and water
space, and proper width of quays, warehouses for bonding or for
goods to be deposited, sheds for temporary protection, entrance
for barges into warehouses from the docks, graving docks and
workshops, with mechanical appliances for gates, sluices and

mping, and for shipping or discharging minerals or goods.

e may have to deal with solid foundations, and enjoy a facility
of procuring suitable materials for construction, as at Liverpool;
or he may have the bad foundations of Hull and other places
where alluvial silt of great depth has accumulated. Tt may be
that good sound stone is too costly for the mass of his work, and
that he must resort to brickwork, or rubble stonework, or con-
crete, or to a combination of all three; but in determining
such queetions it is impossible that anything but previous expe-
rience and habits of careful investigation will enable an engineer
to arrive at the best decision. For it is not enough that his work
should be solid, permanent, and safe, but it should be rendered
#0 at the smallest poesible cost. The dock and harbour engineer
is also required to report upon, and to construct, barbours of
refuge, piers, landing-stages, lighthouses, forts, canals and their
appliances, river improvements, and many other hydraulic works;
and, in short, of this branch of engineering it may be truly said
that questions are continually arising which require special study
and mechanical invention to a greater extent than in almost any
other brauch of the profession. Harbours of refuge, being large
and costly works, are necessarily few in number, and they are so
alow in progress, and have generally been so often changed from
their original object and design, that few engineering works have

iven less satisfaction either to the profession or to the public;

ut we may hope, that if governments will accurately appreciate
the objects they desire to obtain,and boldly grapple with the
difficulties and cost of well-matured designs, better and more
usefal works of this nature may be accomplished than have yet
been undertaken.

The waterworks and drainage engineer must possess many of
the qualifications of the railway and dock engineer, and especially
those which concern earthwork and masonry; he must also be
familiar with the means of obtaining information on the subject
of rainfall in different localities, the methods of correctly gauging
streams of every kind; the proportious of the rainfall available
for his purposes after estimating for evaporation and waste, and
the extent of the provision to be made for periods of dry’ weather,
or for compensation to mill-owners and other interested parties.
He must be conversant with the proper mode of executing the
works of reservoirs, conduits, weirs, tunnels, and aqueducts.
He must understand, by the aid of the chemist and his own expe-
rience, the nature of the impurities in water, and the best mode
of diminishing them, whether mechanically, by subsidence and
filtration, or otherwise. To the waterworks engineer we must
look for the solution of one of the great problems which the rapid
increase of population is now forcing upou us; viz, a compre-
heasive system of conservancy of the flood waters of mountainous
localities for the use of large cities and towns, and densely
populated districts. We are completely outgrowing our present
arrangements for water supply in the great majority of instances;
and the convenience, comfort, and health of the public demand
that such works when required shall be no longer postponed.
The initiative has been taken as to the question of a new source
of water supply for London, in a pamphlet by a well-known
aathority in this branch of engineering, and sooner or later the
subject must command public attention. The waterworks engi-
neer must also be competent to design and superintend works of
sewerage, a8 woll as of water supply, for large and small towns
and localities; and his familiarity with waterworks will naturally
aid bim in this, as the problems for the discharge and pressure
of fluids are identical in both cases. The great sewerage works

THE CIVIL ENGINEER AND ARCHITECTS JOURNAL

35

of London are now far advanced and have already produced bene-
ficial results; the attention of other still neglected cities and
towns has recently been called to this important subject by the
loud and startling voice of a threatened return of cholera, and it
is to be hoped that the proper authorities will perform their
duty promptly and efliciently in this matter; but I cannot here
refrain from calling attention to a gigantic evil which has been
created by certain drainage and sewerage works already executed,
and where the convenience and comfort of one set of people have
been secured only by the infliction of a nuisance upon others:
I allude to the discharge of collected sewage, without any attempt
at purification or deodorisation, into streams of pure water.- ?t.
is remarkable that an injustice so great, and an evil so intole-
rable, should in any case have been permitted by parliament or
by the general law of the land; but now that public attention has
been fairly directed to the subject, let us hope that as soon as
possible a remedy will be applied to the cases where mischief has
already been done, and that care will be taken to prevent its
recurrence. It is no longer a matter of doubt that deodorisation
or purification is quite practicable in every loculity, and there-
fore no sewage should ever be permitted to be discharged into
existing streams without this purification, or it should be carried
out to the sea, and there discharged, as is now proposed for the
north side of London.

The mechanical engineer deals with the most varied and nume-
rous subjects of all the branches of engineering. They require
that he should thoroughly understand the means of producing
mechanical power, and of applying it to all the infinite variety
of purposes for which it is now gemanded. To this end he should
be master of the laws of motion and rest, of power aod speed, of
heat aund cold, of liquids and gases. He must be familiar with
the strength of materials under every variety of strain, the
proper proportions of parts, and the friction of surfaces. He
must apply existing tools and contrive new ones for his work,
and know how to direct power in the raising of weights, or for
driving all fixed machinery, or in producing locomotion on land
or water. On railways he is responsible for the vast number of
objects required in the machinery for erecting and repairing
shops for the engines and carriages, for the pumping and other
fixed engines, ang‘ especially for the locomotive engine itself, and
for rolling and fixed plant generally. In connection with docks,
he is required to design the machinery for opening and closing
the dock gates, working sluices, emptying graving docks, or for
working the cranes on the quays,or in thesheds and warehouses.
The mechanical engineer generally also executes the designs of
the engineer, even when he does not originate the work
which is intrusted to him; andin thisbranch considerable chemical
knowledge must be added to his mechanical qualifications. For
waterworks he designs and executes pumping engines, sluices,
valves, stopcocks, &e. In the case of mines he supplies the
designs of the engines for pumping, drawing, winding, or ven-
tilating; for locomotives above and below ground, as well as for
the various mechanical appliances required in collieries, mines,
and ironworks.

The adoption of the telegraph has been so astonishingly rapid
and extensive, both by sea and land, and the purposes to which
it has been applied so important, that a considerable body of
able and accomplished engineers have devoted themselves almost
exclusively to the subject for the last few years, and have already
created a new branch-of the profession, called telegraphic engi-
neering; but to be an accomplished telegraphic engineer, it is
necessary first to be a good mechanical engineer, and then to add
the special knowledge of the electrician, and therefore I include
them under the -heas of mechanical engineers. I think it may
fairly be traced to the distinguished ability of that class of
mechanical engineers who have devoted themselves to telegraphic
engineering, that already so much has been done in telegraphy.
Certainly no discussions have been more ably sustained in this
Institution than those npon this subject.

Allied with the mechanical engineer is the naval architect, and
only a mechanical engineer could have constructed the vast
steam-ships of modern days. The ordinary timber-ship builder
of old would have been literally “at sea” in the construction of
modern vessels, wherein the material is iron, and when the size
of the vessel requires scientific knowledge of form and resistance,
of strains and of strength, and when steam is the motive power.
The demand for large and swift vessels for ferries, for long
voyages, for floating batteries, and for iron-clad sea-going vessels,
has of late been so great that the construction of steam vessels
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has become a distinct branch of engineering, under the name of
naval architecture. oh of the knowledze of

The mining engineer must possess much of the knowledge of
the railway sgnd glechaniul engineer, and he must add to that
general knowledge much xcial knowledge of his own. He
must know how to sink shafts to the minerals if they require to
be extracted from beneath the surface (which is usually the case)
and how to divert or pump out the water he meets with either
in the shafts or the workings. He must know how to excavate
and bring to the surface minerals, whether they be coal, copper,
tin, lead, or iron, and to do this he must construct subterranean
railways, provide means of ventilation by fans or furnaces, supply

wer to lift the extracted mineral to the surface; and when

rought there he must understaud the further requisite work,
as the coal will probablg require screening, or washing, or manu-
faetnriug into coke; and the ore will require crushing, washing,
or smelting, or possibly all three operations. In all these maez
and many others, such as the collection of surface ironstone an
other minerals by railways and locomotive engines, and the
working of lifts and inclined planes, the mining engineer has
most important functions to perform, and special machinery to
adapt or invent; and relying on his judgment and skill alone, the
investment of large sums of money for the development of the
mineral wealth of this country is annually made.

I must not altogether omit a paseing reference to the scientific
talent which of late geara has been devoted to artillery—its
weapons of attack and works of defence; and I think we may
fairly claim that it is mainly due to some of the able members of
this Institution that this art has been placed on & new and
vastly improved basis, and that as a consequence & new branch
of the profession has been actually created—artillery engineering.

_—

ON THE TENACITY OF S80OME FIBROUS SUBSTANCES.
By W. J. MaoquorN Rawxkivg, C.E, L.L.D.

IN order to compare the tenacity of a substance with its
heavinees, the load required to tear a given bar, strip, or cord
asunder is to be multiplied by the length of so much of the same
bar, strip, or cord as weighs an unit of load: the product being
the tenacity of the material expressed in units of its own length.
The following examples are taken from ordinary tables of the
heaviness and tenacity of materials:—

I Length of {Tenaci
Material, Dimensions, | Tearig Load,iyyy, eight| ool e
in feet. | Afaterial.
Cast steel bar .. 1in. X 1in. | 130,000 0-297 | 38,610
Charcoal iron wire area 1 eq. in. | 100,000 0-3 80,000
Iron wire rope .| girth 1'27 in. 4,480 06 26,880
Iron bar, strong ...] 1in. X 1in. 60,000 0-8 18,000
Boiler plate, strong . .| area 1 8q. in. | 50,000 0-3 15,000
Teak wood ... ] lin X 1lin. 15,000 8-0 45,000
Deal ... .| lin X 1in, 12,000 40 48,000
Hempen rope, hawser]
laid .| girth1in 1,050 | 26-0 27,300
Ditto, cable-laid girth 10 in. 67,200 0-279 | 18,750

It would be easy to multiply examgles such as the preceding.
If the same method be applied to the weights and tearing loads
of canvas, a8 given in Mr. Carmichael’s paper on that subject,

the following are the results: —
Royal Navy Canvus.

Mean of Nos.  Mean of Nos.
1,2,8,4,5,6, 7, and 8
Tenacity of warp in lineal feet of canvas ... 21,552 27,200
Tenacity of weft in lineal feet of canvas 80,7848 32,000
Mean tenacity of the flaxen yarn in
lineal feet of iteelf, being the sum of
the tenacities of the warp and weft 52,340 59,200

’I;‘hese results show the least strength that is allowed to pass
the test.

Since reading Mr. Carmichael’s paper, and making the fore-
going calculations, I have made some experiments on the tenacity
of flaxen thread and silken thread, of which the following are
the results: —

The flaxen thread was unbleached, and measured 15,833 feet
to the pound weight. Its tenacity was not uniform in ditferent
parts; and as, in the practical use of any material, the least
strength aloue is to be relied on, I ascertained’' carefully the

i
.
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breakin,

brea load of the weakest parts of the thread, which was

ence the tenacity of that thread, in feet of itself, was
15,833 X 6=95,000 feet.

The silken thread was of two sizes, measuring respectivel
9417 feet, and 19,950 feet, to the ponad. The tenacity of ea
specimen was sensibly quite uniform at different points. The
breaking load of the thicker specimen was 12 lb.; that of the
thinner specimen, 8 1b. Hence their respective tenacities, in
feet of themselves, are as follow:—Thicker specimen, 9417 xX12=
113,000 feet; thinner specimen, 19,950% 6=119,700 feet;—the
latter specimen thus proving to be three times stronger for its
weight than cast steel.

In these experiments the length of one pound of the thread
has been ascertained to the precision of about 1 per cent., and
the breakiqgaload to that of 3 or 4 per cent.

It is probable that seilk is the most tenacious for its weight of
all known subetances; and when, together with that fact, we
take into account that its specific gravity is almost exactly that
of water, it would seem, from a purely mechanical point of view,
as if silk were the most suitable of all substances to give strength
to submarine telegraph cables. But, unfortunately, when we
consider the question from a financial point of view, it turns out
that the price of silk is 8o high as to make its use in telegraph
cables quite impracticable.

Knowing that silk fibre is of the same heaviness with water, so
that a prism a foot long and an inch s?uare weighs 0433 1b.,
itis ewlg' computed that the tenacities of the two specimens in
Ibe. on the square inch are as follows;:—Thicker, 49,000, very
nearly; thinnoer, 51,900, or equal to the strongest boiler plate.

I have also made a few experiments in onﬁ:r- to determine the
extensibility of silken thread; but the complexity of the pheno-
mena which take place when that material is stretched, have
hitherto prevented iy obtaining precise results. Even a small
load produces a stretching which gradually increases with time,
m{l wh}eh also gradually disappears after the load bas been
taken off.

A load of 5% 1b. put upon a thread of the thicker kind, whose
original length was 5278 inches, produced a total extension of
356 inches, of which, between 16 and 16 inch, was set, con-
tinuing when the luad was taken off, but gradually diminishing
afterwards; while the remaining inch, or thereabouts, was elastic
strain. About half of the set, viz, ‘76 or ‘8, had disappeared
two hours after the load was taken off; the remainder continued
to exist after the load had been off 8 hours. The extension, with
a given load, was on an average about 0-10 inch less when the
load was increasing than when it was diminishing, showing the
effect of what Prof. William Thomson bas called *molecular
friction.” The results of the experiments correspond on the
whole approximately with the following value:—Modulus of
elasticity of silk fibre, 3,000,000 feet—1,300,000 Ib. on the square
inch. If we take the proof load, or greatest safe load, at one-
third of the breaking load, the modulus of resilience or power of
beariug shocks, which is a third proportional to the modulus of
elasticity and the proof strength, is found to be as follows, for
the thicker specimen of silken thread:—473 feet (that is, 473
foot-pounds for a prism weighing 2 Ib.), corresponding to 205
foot-pounds for a prism of 2 feet X 1 inch X1 inch.

The resilience of a tie bar 2 feet long, and 1 inch square, has
the following values for some other substances.

Very strong tough steel ... 60 foot-1b.
Stronghn:gnee% . 46
Soft steel ... 1,
Good iron wite ... 86 ,,
Good bariron ... 14,
Strong plate iron ... 12 ,,
Strong tough cast iron ... 4

Occasivns may arrive when it is necessary to have cordage of the
least possible weight for a given atrength or for a given resi-
lience, without regard to expense; and then without doubt the
best material is silk.

Steam Fire Engine.—A trial of a ve&powerful Steam Fire Engine,
stated to be the moet powerful one of kind ever constructed, took
place on the 29th ult. The engine tried was the sister engine to the
¢ Sutherland,” built by Merryweather and Sons, and proved herself to
be even more powerful than her celebrated predecessor— throwing a jet
of 1§ inch diawneter, in the direction of a moderate wind, to a distance of
300 feet—the spray going much farther. Uuder similar circumstances,
» 2 inch jet was proj over 200 feet.
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EXPANSION AND PROPULSION.

ALL persons ar2 familiar with the transcendant achievements of
steam power, and almost all consider them prelusive to others
still greater ; but while everyone sees what it does, comparatively
few perceive how it is done. Ideas of it that reach no further
than external features and movements of an engine are indefinite,
and more or less cloudy and chaotic. [Even with engiueers
themselves, there are points on the evolution, treatment, action,
and applications of the fluid far from being lucid and sharply
defined. O:inions greatly vary. Two examples may here be

uoted—one of marked interest to the engineering community,
the otherof freater importance to the nationaland commercial
wmarine : 1. The economy of expansion by cat-offs. 2. The virtue
of form in propelling blades. The competing engines of the
Algonquin and Winooski will go far to settle the first, but not
the second, without removing the undershot water-wheels, sus-
pended as paddles over the sides of both vessels.

Of the economy of stopping the flow of steam into a cylinder
before the piston reaches its ends, there is and has been no
diversity of opinions ; the fact is palpable, and such has been the
uniform practice since the beginning. The points in dispute are
the extent to which the principle is urged, and the amounts
of gain claimed. Prevailing opinions, right or wrong, have
always governed, and much that is due only to reflection and
demonstration is still yielded to popular dogmas, to intereat and
feeling. Iuventors oftener build without data than with them,
and what is worse, their propositions are too commonly made
bases of speculation. All thisis uatural, at any rate unavoidable ;
nor is it on the whole, to be regretted that truth in mechanical
asin other departments of research, hasto be reached through
conflicts with interests and error. Without efforts to attain it we
<ould neither beprepared to receive it, nor capable of appreciatin,
it. That which costs little or nothing is held of s
account.

While admirers of “ independent” cut-offs dwell complacently
on that part of the operation to which *the great saving” is
attributed, others glance at what they hold as a full counter-
balance. Thas, when a charge cut off at one-third drives the
piston through the remaining two-thirds, a clean protit is
claimed. To this other observers say nay ; that against it should
be placed the expenditure of two-thirds more power—steam—
on the first part of the stroke than was necessary, and hence
that what is gained at one point is lost in another ; at all events,
that the difference is rather slight than serious. But may not
the surplus force on the first part be recovered and applied to
the latter ? No, not a particle. Misspent force can no more be
recalled than misspent time. It vanishes with its action, and no
longer exista. Yot the steam is still in the cylinder. Granted,
but it no longer possesses the power gone out of it. The power
is in expansion, and while the piston was stationary it was
intact, but diminished as that gave way before it. At a first
glance the loss may not be apparent, but the difficulty will
vanish when it is remembered that communication with the
boiler is not closed till the piston has through the cylin-
der to the point fixed on for the cut-off to act. Till then, the loss
is made good from the boiler, and consequentiy does not appear
iu the cylinder. Could unproductive or misapplied force, of any
kind, be recovered and turned to profit, the economy of creation
would be very different from what it is.

It would moreover be a marvel if additional power could be
got oat of a definite quantity of steam by increasing its tension
—if one-third of a charge at 90 lb. on the inch were more effec-
tive than a full one at 30 1b. As well expect to spin more thread
out of closely than loosely packed cotton. Compression can add
nothing to the fibre or fluid. The gain, however, is ascribed to
economy in expending the fluid, rather than to an increase of its
quantity, and engineers on both sides of the Atlantic have
indorsed the syatem. The government experiments will, it is
presumed, definitely settle the question. When they are com-
pleted and published we shall learn whether the principle of
bigh or extreme expansion is to be preferred to the doctrine of
those who hold that the available force of the charge can vary
but little, whether compressed into one-tenth, one-fourth, or
one-half of its initial volume—that disbursing steam and money
is much the same, a gold dollar going no further than a silver
one, nor it varying in value, whether laid dowu in one piece, or
in halves, quarters, or dimes. There are probably no expendi-
tures of force unattended with loss or waste, but by no system of
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saving can the principle be reversed and the outlay of one por-
tion command a return due to a greater.

It is to the second proposition this paper is intended tore
eapecially to invite attention—one of high import to the govern-
ment, since it involves the question of speed, and that in vessels
of war is vital—is everything. It has elsewhere been remarked
that au increase of a few kaots iu our cruisers would have
virtually ended the late horrible war two or three years ago,
saved thousands of lives, and multiplied millions of money—that
it may as well be obtained as current rates, and will be, though
perbaps not without further struggling against a plain law of

hysics—plain and perfect to those who look into it, a stumbling-

lock and fyolishness to those who do not ; that is, those who
prefer rectangular planks to the form of blade which science pro-
claims, and nature everywhere confirms—whose ideas of driving
ships over seas and rivers are those of the builders of Roman
gallies, and engineers of the Middle Ages. They propelled
vessels by two, four, and sometimes six oxen. Two were yoked
to and travelled round a vertical shaft, and each shaft carried a
pair of paddle wheels identical with those by which they ground
corn on the edge of running streams, and in boats anchored on
rapid rivers.

f there are other examplesof non-advancement over the dark
ages as gross as this, we know not where to look for them. Our
planet is a school for engineers, as for other professions It is
alive with illustrations of mechanical laws, as fixed and im-
mutable as the universe itself ; and nothing is more certain, that
only 8o far as our devices accord with them can they succeed.
Thus it will be, as heretofore, with the propelling blades of a
steamer as with the force that propels them. Abortive must be
all attempts to make her speed what it ought tobe, as long as the
principle of form so distinctly and variedly manifested in organ-
isms that move rapidly through air and water is ignored. It is
fundamental. No finite intelligeuces can improve or supersede
it. There is marvellously more in it than common observation
perceives. It governs other attributes. Endless are the projects
on minor points, ard all of them fruitless for lack of that which
ounly can give value to any.

Every horizontal section of a blade has a different velocity
and, to make the resistance aud effect uniform, its width must
diminish with the dip. The centre of resistance, instead of
being near the extremity. will then be drawn in towards the
centre of the blade, and economy of force will result. There is,
in fact, a reciprocal influence pervading every part, every feature
and movement of a perfect blade ; and wherever this hariw.onious
action does not exist, loss of speed and waste of power are and
will for ever be inevitable, for physical laws are eternal. There
are some things which the present state of science and the arts
cannotaccomplish, but there is no obstruction, mental or physical,
to our giving to sea-boats a maximum of speed with a minimum
of force—to our rivalling in this respect the ablest engineers of
the future!

If not disgraceful, it certainly is not creditable to American
and European engineers that the problem has not been solved
before now. It would seem impossible for it to be much longer
neglected. The present opportunity of again bringing it to the
notice of the Navy Department is singularly favorable. Numer-
ous public vessels have been sold, ang more are yet to be dis-
posed of. Out of so many, one or two might surely, and without
injury to the public interest, be detained for the purposes of
experiment. The British government has experimental steamers,
and much more should ours; but passing that, all that is now
asked is that the Algonquin or Winooski—the one which proves
the fleetest in the approaching trial—be fitted with blades on the
principle recommended in the Patent Office Report of 1849. It
i8 therein demonstrated that speed is essentially affected by the
figure, thickness, and number of the blades—that their propelling
power expands and contracts with the volumes of water they
displace. Ocean steamers had them of 23, 33, and even 4 inches
thick, amounting to from four to five hundred cubic feet of solid
timber to be kept whirling through air and water, and losing on
the average 7 feet of effective stroke (the aggregate thickness
of one wheel’s blades) at each revolution: some wheels actually
lost 12 feet of stroke at every turn. But there were engineers
then who maintained the hypothesis, “the thicker and heavier
the blades the better, for the heavier the wheels the easier they
work !’

The length of paddle planks then varied from 12 and 14 to
22 feet! The incessant jar arising from their striking the water

"'0
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was shown to be a ceaseless source of destruction to both engine
and vessel, a8 well ns waste of power. Some boats had wheel-
houses wider than their decks, so as to make it doubtful to
strangers to such craft whether the hulls were accessories to
them or they to the hnlls. In this respect the number of blades
has heen greatly reduced. There were then steamers with 36.
The United States, among others, had one bolted to each side of
her radial arms or levers. The number settled down to 28, next
to 14, and now there are examples of only 7 being employed, as
urged in the report. But the most important suggestion is yet
ignored by those who have taken advantage of the rest, and,
with scarcely an exception, without the slightest acknowledg-
ment. It will, however, yet be conceded that the naked arms of
old steamer’s wheels would, if sufficiently lengthened, have pro-
pelled them more effectually than the usual plank paddles
attached, because of their approximating to the only principle
applicable to the case—that which nature illustrates in the long,
narrow, and tapered organs of her swiftest swimmers and flyers;
and (as there is no originating a law or principle of our own)
which, in order to succeed, we must adopt or fruitlessly oppose
and fail as heretofore. Instead of churning the waters surface
with wide dashers, we must take deep hold of it with blades that
enter without jarring and lift no loads of it on leaving.

The usual prenomen to steamers’ wheels is a wrong one, there
being no analogy in their action and that of the Indian’s paddle.
To resemble it the longer axis of the floats or buckets, instead of
being parallel with the shaft, should be perpendicular to it, and
instead of seeking resistance away from the hull, find it in depth
close to it. The oar reaches out, but that is to adapt it to human
power. Sweeping horizontally through the water at a much

eater distance, more power is lost in being imparted to its

lade than to that of the paddle. In large wheels the loss is
cousiderable, as the power has to pass to and from the furthest
ends of the buckets, whose action is really that of rotating oars—
widely different from that of vertical paddles, which would dis-
pense with three-fourths of the massive overhanging shafts.

To use the narrow blades of paddles for undershot wheels
would be quite as rational as employing the wide planks of the
latter for propellers.

A series of experiments was proposed to the administration of
President Taylor, and a vessel—the Water Witch—was
designated for the purpose, but his sudden and lamented death
put an end to the design. Conducted under the supervision of
the heads of the Coast Survey and Smithsonian Institution,
scientific officers of the navy, and representatives of the Franklin
Institute, the result, whether in favour of or against the current
wheel, would have been of lasting value, and so will the solution
of the problem be, whenever and by whowsoever it is accom-

—plished. The goveroment has now another reliable source of

information and advice in the National Academy of Science.

In 1855, Profs. Bache and Henry, in a letter to the Secretary of
the Navy, stated that the proposed experiments “would be of
great practical value to the world at large, and of particular
advantage to the Navy of the United States.” But the time for
them had not come. The reply was, *“ The Department appreciates
very highly the iml])ortance of a series of experiments on the
best form of propelling blades or paddles for producing, with a
given expense of power, the greatest useful effect. It has, how-
ever, to regret the want of authority to undertake them, * *
and could not, without inconvecience to the public service,
furnish a vessel for the purpose.”

It may be that the Navy Department inclines to the opinion of
some of its subordinates, that the paddle wheel is all that is
wanted, and, so far from ever being superseded, is destined to
move the earth’s fleets of steamers as long as its prototypes
transmit power from running streams to mills and factories.
‘Well, why not then have a practical demonstration of its supe-
riority, which would repay the cost a thousaud-fold,and reflect
enduring honour on the department. The expense can hardly
exceed the tithe of a tithe of the pending experiments on
steamers and steam. Were it as great, it would be true economy
to incar it.

There is, of course, an end of the question of propulsion with
those who think there is no natural law or priuciple of velocity
in steam vessels, or, if there is, that it has no relation to the form
of propelling instruments. If they are right, the highest speed
has been attained, and we must sit down and rest satisfied with
the common wheel, for there is no risk in repeating the assertion
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that nothing more is to be got out of it. Afer undergoing
endless variations in details, its dimensions have been awelled to
extreme practical limits, and to meet the resistauce an unpre-
cedented amount of metal has been put into the shafta—and to
what purpose? The largest have been strained to breaking, yet
no increase of speed. But it is preaching in the desert to reason
with those whose ideas of progress are bounded by the present,
who imagine that steam-ships of the future are not to surpass
those of to-ddy.

The sole motive in calling the attention of the government
once more to the subject, is an abiding conviction of its impor-
tance to the navy. Tho writer has no selfish object to accom-
plish—no wish to divert a dollar from the treasury into his
pocket. He has nothing to gain by the adoption of his views,
and nothing to lose by their rejection. E.

—_—

SOCIETY OF ENGINEERS.

TrE following are portions of the inaugural address, delivered
by Mr. Zgram CoLBURN, on his election as president of the
Society of Engineers, on the 22nd ult.

It is not necessary that 1 enlarge here upon the past progress
nor upon the probable future of the engineering profession, nor
shall I detain you with a review of the engineering works
achieved last year, nor with a list of what is to be attempted this
year. All these you are in the habit of reading in the news-
papers, and I need only eay, if it be considered necessary in my
position to say it, that I believe the profession of enzineering is
now established upon a footing which will ensure the success of
every qualified person who adopts it and practises it rightly and
well, hat, I think, should be particularly addressed to the
members of this society on an occasion like this, are some
remarks upon the possible development and probable future of
the society itself. It is now in its eleventh year, and it already
counts a large number of members, and is in receipt of a
conriderable annual income. 8o far the society has been ex-
ceptionally fortunate in having enjoyed the benefit of the
unceasing labours of our honorary secretary, Mr. Williams, and
but for his services, exerted in’every manner that could secure
the best interests of this society, it might, I am inclined to
believe, have fallen to the ground long ago. I say this quite
apart from any complimentary considerations, and merely
because it must enter into our estimate ot the future position of
the society. We occupy, as a society, a somewhat exceptional
position. Ouly a small proportion of our number are engaged in
the design and conduct of engineering works upon their own
account. I am glad, however, to see that our numbers are now
being steadily recruited by gentlemen engaged in actual practice.
The value of a society like this is in its power of concentrating
professional talent, in influencing it in new directions, and in
eecuring public respect and confidence. Now this can be done
ouly by deserving both. Unless it can be ween that successfully
executed works are described here and discussed by those who
are competent to do 8o, we cannot expect to take the rank
which, as a society, we all wish to have before the world.
We have had here many papers, exhibiting much industry in
their preparation, papers containing unexceptionable truths, yet
these papers have been, in many cases, compilations, instead of
being prepared from the special knowledge of their authors.
Not but the society is under obligations to whoever prepares and
reads a paper here which is not in itself unsoumr. Members
should dismiss from their minds any idea that they are doing a
favour to the society in preparing papers for reading and gis—
cussion. Not but what the society may and probably does derive
some actual benefit from the papers, but they should be prepared
from a seuse of duty, and as but a fair contribution towards the
interest and usefulness of the proceedings. Those who will take
the trouble to put upon paper any subject which they really
uuderstand, canuot fail, ton, to derive some advantage from doing
80. The preparation of papers disciplines the mind, and compels
the writer to choose his forms of expression. A facility for this
kind of composition, whether natural, or acquired as it may be
by practice, is of great value in every sphere of professional life.
The ability to give correct expression to sound truths and to
good ideas often enables the speaker or writer to influence those
who would be otherwise far out of his reach, and thus not only
to derive direct advantages for himself, but to advance whatever
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?roper cause he may make the subject of his cominunication.
n this light the preparation of papers by members of this society
is to be regarded as a valuable exzercise, and for the sakes of the
writers themselves it should be followed whenever time and a
good subject can be found. This preparation compels the writer
to study and to reflect, and is in many ways an excellent means
of self-improvement.

The course which I have endeavoured to point out is the one
which, along with some other circumstances, has brought the

nt society, the Institution of Civil Engineers, to its present
m position. It might, indeed, be asked why a further society
like ours should be needed at all, but I believe that our meetings
furnish additioual and valuable op[ivortunities, more especially for
the younger members, which the Institution, useful as it is, can
nevertheless hardly afford so well as this society. However we
may secure the co-operation of gentlemen in actual practice as
engineers, we shall always be represented, upon the whole, by a
much younger class of men than those forming the Institution.
And our subjects for discussion will also embrace more works of
mechanical engineering, and it may, indeed, be said that ours is
the only professional body in London which habitually does deal
with mechanical engineering. Our meetings give opportunities
for the expression of opinions, and for practice in discussion,
which could not be expected, at least by the younger members,
at the Institution. Jur past success is, indeed, sufficient to show
that, pruperly conducted in the future, the Society of Engineers
has no need to fear that its position will not be duly recognised
aud the value of its proceedings acknowledged by the profession.
Any idea of rivalry with the parent society, as we may call the
Tostitation, can never, I feel sure, have been entertained for a
moment by anyone amongst us.

The demands for all kinds of professional knowledge is now
greater than ever, and this society enjoys many facilities for
collecting and disseminating such knowledge, and thus for com-
manding the general respect and confidence of the profession
The society will do much for those, and they are perhaps the
majority of the younger engineers, most of whose instruction in
their future profession is self-instruction. It will not only bring
before them subjects which are new to them, but the discussions
will lead them to reflect and cdmpare one thing with another,
and to push further inquiries, and besides to cultivate a habit of
rending. I believe that in this way the society bas already
accomplished a great amount of positive good, although we may
have no precise meaus of estimating it. I believe that nearly
every one of our members who has habitually attended our
meetings, and preserved our volumes of Transactions, will own
that he has derived direct personal benefit from what he has
heard here, and it is by improving, as the council now believe
they see the way to improving, the preparation of papers and the
toue of the discussions, that these benefits will become more and
more distinctly recognised and appreciated. It should be the
wish of every member to co-operate in the plans of the council,
80 as to briug this society into a position where its membership
will be publicly regarded as a beneficial distinction, by giving
an assurauce of professional fitness for such works as the mem-
bers may undertake.

In looking about us upon the works which are already in pro-
gress, and in looking forward to those upon which the youunger
members are likely yet to be engaged, we cannot fail to be struck
with the increasing scope which our profession offers. Never
before were o many, so exteusive, and such varied engineering
works in hand ; never before have so many new works been con-
templated. Improved machinery and improved processes are sn
cheapening almost every kind of production, in the getting of
coal, ia the working of metals, in the manufacture of bricke,
glass, paper, &c., in agricultural operations, and in the meauns of
communication, that we are adding to our national capital faster
than ever before. It is impossible, indeed, to define the limits
within which invention, as applied by civil and mechanical
engineers—for, whether they are inventors themselves or no,
engineers are the best fitted to carry most inventions into practice
—1t is impossible to say within what limits invention thus ap-
rlied is now adding to the permanent wealth of the nation.

hat the steam engine, the spinning frame, the power loom, and
the iron rolling mill have done for Great Britain is really beyond
our powers of estimation. Then came a later series of inventions
of not less importance—gas-lighting, the locomotive engine, the
steam printing press, the hotbfaat, ocean steam navigation, and
the electric telegraph. Still later we Lave bad the reaping
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machine, the steam plough, and the Bessemer process. Each
and all of these has done, is doing, and will in future time con-
tinue to do, more for the good of mankind than was accomplished
by all the art and skill of the two thousand years of the world's
history previous to the time of Watt, excepting only the inven-
tion of printing and the discovery of the mariners compass. It
is engineers who are turning all these grand inventions to
practical account for the useful purposes of men, and in many
cases engineers are themselves the inventors of new processes
and machinery. A great secret of professional success consistr
in knowing how to improve upon previous practice, whether by
invention off-hand, or, more commonly, by that course of elabo-
rate thought and comparison which results in what the engineer
prefers to call design. Not that the inventive power is indis-
nsible to success, but when controlled and regulated by good
nowledge and sound judgment it is a great aid.

Many of the members of this society are now at an
age—aud [ am speaking of the younger members—when new
inventions, once studied and understood, make the most per-
manent impression upon the mind. There is enough now that,
if not absolutely new, is but now beginning to attract general
attention, or which, at most, has not been for any great length
of time before the world. The young engineer should make him-
self conversant with the contemporary inventions of his own
time. The new coal-cutting machines, new puddling machinery,
the Bessemer process, the steam-plough, the steam fire-engine,
the punenmatic railway, the universal telegraph, the gas-engine,
the Enfield rifle-making machinery, the various patent moulding
machines employed in the large foundries in the North, the
recent applications of frictional gearing, the injector and the
later improvements made upon it, the newer apparatus for test-
ing iron, the Mont Cenis railway, Mr. Sturrock’s steam tender,
&ec., should all be well mastered, and the young engiueer should
have definite opinions upon them all. So of inventions re-
lating to warfare—the construction of the principal kinds of
ordnance and their rifled projectiles, the construction of armour
sides for ships, of gun-carriages, and of turrets. There are,
also, those large engineering questions which the younger
members of the profession should keep themselves informed
upon—the large bridges now contemplated in many parts of
the kingdom, and the drainage and water supply of towns,
and especially of the Metropolis, the improvement of rivers
and harbours, and the great question of ocean telegraphy. In
touching thus briefly, and almost without regard to their
relative importance, such a number of subjects to which the
minds of so many of the members of this society may be

vofitably directed, 1 do 8o more to suggest the opportunities
or, as well as the value of, constant thought. It is the power
of thinking closely, and for practical purpose, that gives to
the engineer his ability to deal with fresh difficulties as they
arise, and if the younger members of this society have made
up their minds that the opportunities for engineers are to be
greater than ever in the future, they must also bear in mind
that the preparation for the duties of our profession must also
be more complete than ever. To this end we may all hope
that the Society of Engineers, as an establishment or an in-
stitution, may in future be enabled to render greater services
in the advancement of engineering knowledge than ever before.

—_———

THE NATIONAL BOILER INSURANCE COMPANY.

Mr. HILLER, chief engineer, has laid his annual report before
the National Boiler Insurance Company (Limited) 22, St. Ann’s-
square, Manchester. The following is an abstract :—

Mr. Hller commenced by stating that the company had
already acquired an extensive and rapidly iucreasing conuection
amougst boiler owners in the districts to which its operations
have geen extended, and the prospects for the future are of the
most promising and encouraging character. No explosion has
occurred to any boiler insured with this company. Some of the
boilers have been injured through mistake or negligence of the
attendants, and other cases have been reported where serious
injury would have been sustained had the boilers been unprovided
with good fusible plugs on the furnace crowns, which, by their
timely action, prevented damage. One case of partial collapse
of the furnace tube of an insured boiler is worthy of special note.
The boiler was fed with water strongly impregnated with salt and
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chalky matter, which, owing to omission of frequent cleaning,
was 80 thickly deposited on the furnace crown as to cause over-
heating of the plates, and cousequent injury. The use ot good
surface blow-out apparatus would have prevented the accumula-
tion of the deposit, and subsequent damage to the boiler. Many
serious defects, some of them of a most dangerous charactet,
have been met with in the boilers inspected. Internal corresion
is uently met with, in some cases seriously weakening the
boiler in a very short period. In most cases its progress may be
arrested by the daily admixture of a small quantity of common
soda with the feed-water. In any case where the use of soda does
not prove effectual he would suggest that the water should be
analysed by a first-class chemist, who would doubtless be able to
recommend an antidote. Many of the leading boiler makers
pow rivet on the boilers suitable joint-beds for the fittings, and
good mouthpieces, with planed joint faces, at the manholes, which
much facilitate the prcper making of the joints and materially
strengthen the boiler. Where these beds are properly attached,
and the joints thereto carefully made, leakage is avoided, and
much trouble and expense saved to the owners. Many glass
gauges were met with, where the handles of the taps were broken
and in other cases the taps were so leaky that the guage could
not be properly tested ; others were so dirty that the height of
the water was scarcely distinguishable. Many instances of the
consequence of neglect of the water gauges have been recorded.
To one case a two—gued boiler was fitted with a glass gauge and a
float gauge, but the former was not kept in order, and the float
only was used, the result was that both the furnace crowns were
seriously injured through deficiency of water. He did not con-
sider ordinary float gauges sufficiently sensitive for use on
internally-fired boilers, aud would strongly advise that where
attached to those externally-fired there should be two gauges to
each boiler, as a check on each other. Several cases have been
reported where the glass gauges were fixed so low, that the fur-
nace crown would be actually bare of water when several inches
were visible in the glass. These were certainly proofs of gross
carelessness or ignorance on the part of those who fitted up the
boilers. As an instance of the gross negligence which is
occasionally displayed by boiler attendants, he mentioned the
followin’g :—An externally-fired boiler, fitted with a “float-
whistle” gauge, was found with the water so low, that it was out
of the range of the float, which the inspector found was scotched
fast, to prevent its indicating the deficiency.

Many safety valves have been found defective from various
canses, and he was sorry to remark that, despite all that has been
written at various times on the subject, and the numerous dis-
asters which have occurred through their abuse, many instances
of overloading with irregular weights of various kinds and other
defects have geen reported. In one instance where the safety
valve was loaded to 40 Ib. per square inch, the pressure gauge
indicated but 26 1b. when the valve was blowing off. The safety
valve had in consequence been overloaded with pieces of iron to
blow off with the gauge, thus seriously increasing the pressure ;
acd the mistake was not discovered until the gauge was checked
with a correct indicator, which showed it 14 1b. per square inch
below the actnal pressure. Fortunately, the boiler was amply
strong for the pressure at which it was usually worked.

The safety valves of some of the boilers proposed for insurance
were found on inspection to be loaded to above double the pro-
posed pressure, of which the owners were quite ucaware, until
the boilers were inspected by the officers of this company. Com-
pound safety valves, which discharge the steam when the water
sinks below the proper level, and also act as ordinary safety
valves, are a useful fitting, especially when attached to single
boilers. The defects to which gauges are liable is exemplified
in the remarks on safety valves. Some of the gauges noted
were found seriously inaccurate; in one instance, the gauge
indicated 20 lb. below the actual load.

Mr. Hiller states that the great superiority of Smith’s fusible
plug has been fully sustained by the experience of the past year,
and confirms the contidence placed in it by this company,in
making the reduction of 10 per cent. from the premium of in-
surance of those boilers to which itis attached.

Many boilers are quite unprovided with blow-out apparatus.
A number of internally-fired boilers are reported as having
nothing but an iron plug at the bottom for the purpose of empty-
ing them. This plan is most objectionable, as the water soaks
into the brickwork at the bouttom of the boiler, aud leads to cor-
rosion of the plates, and also frequently backs into the flues,
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interfering with their proper cleaning, and preventing satisfactory
inspection. Suitable rivetted beds should always be provided for
the attachment of the elbow pipe to the bottow, and the pipe
should be of such a length that the tap may be easy of access
for use, cleaning, &c. Where the water contains much sediment
the use of goog surface blow-out apparatus is in most cases of
great benefit.

No boiler insured with this company has exploded during the

t year. Fifty-three serious explosions have occurred in the
%:ited Kingdom alone, by which 47 persous lost their lives; and
82 persons were aeriously injured ; total, 129. The following is
alist of the explosions above referred to :—

The exploded builers were of the following descriptions :—One
or two flued internally-fired, 14 ; locomotives, 11; cylindrical
externally-fired, 12 ; iron furnace boilers, 5; portable (locomotive
type), 2; vertical internally-tired, 2; marine ditto, 2 ; balloon or
haystack, 2 ; other descriptions, 3 : total, 53.

'{‘he causes of those explosions of which particulars have been
obtained, are as fullows :—Deficiency of water, 10; external cor-
rosion, 1; internal ditto, 2; internal gruoving at seams, 4; in-
sufficient staying, or mal-construction, 4; weakness of flue-tubes,
4; fracture through flaws in iron, 3; over-pressure, 2; failare of
seams over surface (externally-fired boilers), 2; defective fire-box
stays (locomotive), 1; weakuness of manhole cover, 1; no par-
ticulars obtained, 12: total, 53.

The serious increase in the number of explosions of locomotive
boilers calla for special remark, and must impress those persons
entrusted with their charge with the necessity of providing, inx
new boilers, for more reliable and frequent internal inspection
than is now practicable. The number of explosions recorded in
1865 is 11, against 6 in 1864, 2 in 1863, and 3 in 1862. The
number of explosions of these boilers in 1865 being equal to the
whole of those recorded for the three preceding years.

The judicious application of the hydraulic test would probably

"have led to the detection of weakness in some of the boilers

which have failed. When applying this test, every part of the
boiler should be exposed to view, and it should be carefully
gauged and examined before, during, and after the test, so that
any alterations of shape or other defect may be detected; and it
is of the utmost importande that the pressure should be kept up
for a considerable time, so that any defacts which may exist, may
have time to develope and become manifest, otherwise the test
may prove worse than useless.

As an instance of the value of the hydraulic test, the follow-
ing is worthy of record. A large one-flued boiler was propoused
for insurance with this company, which was in course of being

enerally overhauled and repaired, and also enlarged by the ad-
gition of several feet toits length. The old flue-tube was 3 feet
diameter throughout, § plates, the new part of the tube was
gradually enlarged to about 3 ft. 4 in., the total length being about
38 feet. The proposed load on safety valve was 60 1b. per square’
inch. It wus suggested to the owners to strengthen the tube by
angle iron hoops or cross tubes, and their attention was directed
to the fact that the calenlated load (per Mr. Fairbairn’s for-
mula), under which such a flue might be expected to collapse,
was little over 80 Ib. Eer square ioch. It was also recom-
mended to apply the hydraulic test after the alterations, &c.
were completed. Unfortunately the tube was not strengthened
as advised, and on the test being applied, the flue collapsed
almost the entire length, when the pressure had reached about
83 lb. per square inch, thus illustrating most forcibly the cor-
rectness of the formula referred to, and the value of the hydraulic
teat, as, had the boiler been set to work, the flue would, in
all probability, have failed with fearful result.

The explosions caused by external corrosion, were chiefly due
to wmoisture in the brickwork seating of the boilers. In several
cases the boilers were placed in low situations, so that the
water from the higher grouud draived into the flues, keeping
the plates continually dawp, thereby inducing serious corrosion
and consequent explosion.

When boilers are stopped for internal cleaning, the external
flue brickwork should always be cooled down as much as pos-
sible, by opening wide the damper, and allowing a current of
cool air to pass through the flues, for a considerable time be-
fore the water is run out of the boiler. Many gaod boilers are
seriously injured by the neglect of this most necessary pre-
caution.

—_————
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ON FRICTIONAL SCREW MOTIONS AND APPLICA-
TIONS.*
By James RoBERTSON.
(With an Engraving.)

THE object of this paper is to describe a system of frictional
screw motions, with which the writer has been more or less en-
gaged for the last ten years, and which appears to be a principle of
mechanical action not previously recognised by mechanicians,
and one of very considerable importance. The application of the
principle seems also infinite, and can produce useful effects where
the commou groove-threaded screw is unservigeable; but is one
requiring mechanical nicety and tact to apply it rightly, and,
moreover, brings with it so much change in the form of the
machines to which it can be applied, that it is at considerable
expense and risk, in most cases, that it can be usefully de-
veloped.

Tho writer, though familiar with many useful applications of
this principle, having been otlierwise closely engaged, has there-
fore, nut sought to apply it to any parpose involving much risk
in the form of expense, nor alloweg it to occupy his time in any
cousiderable degree, except for such purposes as have happeued
to come in the wants of his own engineering practice. It is
hoped, however, that by some information given on the subject,
and a more general recoguition of the principle by engineers,
useful applicatious will increase more rapidly, as there are many
of these motions suited to particular branches of machine manu-
facture; and many men, with many mechanical ends to reach,
would fiad use for this principle were it well understood. Any
contrivance of a generic or organic nature that forms a useful
ard obedient organism to the designer of machines for producing
the motiouns and effects he desires in the shortest way, and with
the least expenditure of force—contrivances such as the cog-
wheel, the thread-screw, the crank, eccentric pulley, &e.—is of
greater importance than the combination of these, and adapta-
tion of them in a machine for any particular purpose, as new
motions tend to suggest new adaptations in machines, and these
motions, after a little study, will not merely be found useful for
some purposes already accomplished, but also suggest new
operations not hitherto attempted. They will not supersede the
ordinary thread or groove screw to auy considerable extent; but
are suitable for many purposes, and for producing effects of a
patare which it would be impossible to accomplish with the
eommon screw.

Frictional screwing action is produced by any body that causes
continuous oblique tangential impingement on a revolving
eylinder or round bar, where the cylinder or bar is free to move
on end as well as to revolve. The force at which it will revolve
and screw forward on end is proportional to the frictional contact
of the impinging body, amf the pitch of threaa described or
produced proportional to the angle formed by the direction of
motion of the impinging body to the axis of the screw-bar or
cylinder. In some of the larger applications made, the force of
the screwing action, though not accurately measured in any case,
would range from 10 to 20 tons, and the thread or pitch of screw
described perfectly accurate or uniform throughout, there being
po limit to the force that may be exerted, or difficulty of pro-
dacing perfect uniformity of pitch by these screw motions,
although the purposes to which they are likely to be applied with
most advantage are not those that require either great power or
mwinute accuracy of action.

The mechanical properties possessed by these screw motions,
as distinguished from the ordinary screw, are chiefly the pro-
perties of indefinite variation, or change of thread, or pitch of
acrew, produceable iu one screw, any pitch being readily obtained
from an infinitesimally small pitch, to direct rectilineal motion
on end; aud of reversing the thread from right to left without
changing the direction of the motion of the nut or screw; the
mechanism which constitutes the nut being in most cases easily
adapted to do this.

The mechanism which cunstitutes the nut is very varied—
screwing action being effectively generated, or produced by
straight or curved bars, by parallel or by bevelled pulleys, or a
combination of these acting tangentially on the surface of a
round bar or cylinder, and these, instead of surrounding the
screw like an ordinary nut, acting external to, and revolving on
different axes to the screw bar, giving thereby a great variety of
new facilities of application; as both nut and screw, while they

* Read before the Society of Engincersin Scotisad.
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are acting in this relation to each other, may be serving other
purposes in the machine, and their functions as a screw motion
of a secondary character.

The primary principle of these motions will be understood by
Fig. 1, Plate 8, consisting of a cylinder mounted on an axis, and
placed on bearings so as to be free to move on end, and to revolve
freely, representing thereby the screw, and having placed in
effective driving contact with it a parallel frictional pulley of
sufficient breadth to withstand wear, keyed on an axis, and held
in bearings in a forked holder having a lever fixed in the fork so
as the axis of the frictional driving pulley is kept horizontal to
the plane of the screw barrel, but may have its axis set by the
lever, shown at right angles, or at any intermediate angle with
the axis of the screw barrel, thereby representing the nut.
Motion being communicated to this pulley by the belt pulley and
strap shown, and communicating motion by its contact with the
frictional screw, causes it to revolve; and, on the lever and axis
nut pulley being held at an angle to the axis of the screw barrel,
a screwing action at a correspouding angle, as indicated by the
dotted helix line on drawing, is produced; and when the screw
pulley is turned round to a corresponding angle in the opposite
direction, a reverse or left-hand screw motion will be described
a8 indicated by the left-hand screw dotted helix line in barrel;
and any intermediate screwing motion, in either direction, can
be described without changing the direction of the motion of the
nut or screw, from a screw of an infinitesimally small pitch of
thread up to direct rectilineal motion on ends.

Figs. 2 and 3 are elevations of similar screw motions; Fig. 3
showing a nut composed of two frictional pulleys, placed at
opposite sides of the screw barrel, in which position the contact
pressure on the axis of the barrel is neutralised, and double the
effective contact ther2by obtained.

By increasing the number of nut pulleys, the adhesion between
the nut and screw may be increased to any required degree,
without causing too great a pressure on the axis of the nut
pulleys, although, for wost purposes, two pulleys are sufficient
and most convenient. Motions of this nature, chiefly of an .
experimental character, as adaptations for feed traversing
motions, for tnols, &c., have been tried, but it would be tedious to
enter into the details and modifications of these, the figures
having been given chiefly to illustrate the principle of these
motions.

Fig. 4 is an elevation, and Fig. 5 a sectional plan of a frictional
nut and screw, in which the contact pressure is maintained on
three sets of nut pulleys or rolls, and which resembles the
common screw nut. Instead of working in bearings, a tubular
piece or hoop turned out truly, encircles the spindles and rolls,
and are so adjusted to roll on the screw barrel at one point of
their periphery, and directly opposite this point to roll on the
internal turned surface of the goop. An arrangement is also
made to tighten on the hoop to any required pressure, and
thereby a rolling action. with pressure on the outside points of
the peripheries of the nut rolls, is substituted iustead of a
rubbing one on their axis, as seen applied to the necks of the
nuts in Figs. 1 and 2.

The frictional screw barrel R R, Figs. 4and 5, is shown broken
off short, and portion of the hoop 8§ is also broken off, to show
the arrangement for keeping the nut rolls in their oblique
positions.

The nut rolls, T, U,and V, have their diameters enlarged at
each end, and portions of the enlarged parts turned slightly
conical ou the inside edge, seen in section in Fig. 4, by the
enlarged part of the roller U. The lower enlarged piece /, of the
roller U, is moveable on end, and is drawn on upon the internal
inclined edges m and n, of the barrel S, so as to tighten itself iu
hetween the screw barrel R, and the internal surface of the barrel
S. By thus tightening up the one roller U, it also tightens up
the other two rollers T and V, giving any required amouut of
bitehwithout causing other than a rolling friction, which is very
slight.

To keep the rolls in the required angular position, a guide
piece, W, W, W, with the notches O, P, and Q, in the upper
flanged part for guiding the necks of the rolls, seen in Fig. 5, and
in section in Fig. 4, at j, r, and 6. Corresponding notches are cut
out for the necks at each end of the roll, and placed vbliquely to

- each other, to give them aeverally a corresponding avgular

position. The neck ¢, has upon it a tubular gland-piece, which
communicates the pressure of the screw nut vo the enlarged
moveable part of the roller L.

8
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On the hoop S being made fast, and the screw barrel R made
to revolve, the guide' pieces W, as described, move round with
the rolls at a reduced motion, and as it is out of contact with both
the screw barrel R, and the pressure hoop S, it moves round
freely, as all the pressure exerted on the bearings formed in it
for the roll necks is only such as is caused by its own weight, its
action being simply to preserve the rolls in their due position.

Nuts of this description can be constructed to give great force
and with sufficient breadth of acting surface to have little
tendency to wear, and ready means of tightening should it occur.
There being uo slack in the nut, such as must necessarily be the
case in the common screw, and the barrel being capable of being
made quite rigid, this form of nut is likely, in the opinion of
the writer, to become serviceable for certain forms of planing
machines and tools, the screw barrel being made to serve the
double purpose of traverse motion and slide table for supporting
the tools or body to be planed.

Fig. 6 is a side elevation, and Fig. 7 a plan of a set of rolls for
straightening round bars, tubes, and similar articles, in which a
frictional screwing motion is employed, and is an example of the
use of this principle in positions to which common screws do not
apply : therolls here and machine generally, representing the nut,
and the bar the screw, the nut being the straightening rolls, and
its function as a screw nut a secondary matter, the bars or tubes
to be straightened—something not belonging to the machine at
all; and this double purpose or nature, after a slight study, will
be found quite characteristic of this principle of mechanical
action.

The first set of these rolls of a large size was constructed for
the Barrowfield Works, of Messrs. R. Laidlaw & Son; and after-
wards a large set for the Glasgow Iron Co’s Works at Motherwell,
which is adapted to straighten round bars in a cold state up to
6% inches diameter, and which bave now been several years in
(geration. There are other two sets in the neighbourhood of

lasgow used for straightening lap welded tubes of from 1% inch
up to 8 inches diameter. Those at the Works of Messrs. A. & J.
_Stewart, of St. Enoch-lane and Coatbridge, being the first used for
this purpose, and subscquently a larger set by Messrs. Eadie
and Spencer, of London-street.  Other sets for Eungland and
abroad, made for similar purposes, and of late somewhat more in
demand.

Referring to Figs. 6 and 7, the rolls A and B are provided
with necks and coupling bosses, and are supported in the cheeks
C and D, which are firmly bolted to the sole plate E. The cheek
C has the neck bearings a and b, in which the necks of the one
end of the rolls are placed; and the cheek D has the correspon-
ding bearings c and d, in which the necks of the other ends of the
rolls are similarly placed.

On this end of the rolls, the coupling bosses G aud F, extend-
ing beyoud the cheek, have angular working lovse couplings
placed on them, and the driving shafts coupled with them for
commubicating motion to the rolls.

The bearings of the roll necks are placed in the cheeks to give
the axis of each roli an inclined position, and in opposite direc-
tions to each other. The bearings or steps b and d of the roll A
are placed in lougitudinal slots in the cheeks, seen in Fig. 7, at e,
and the bearing steps, b and d, are formed with sliding guide
flanges to fit the slots, and are adjusted to any required position
laterally by the strong set screws, J and K. The wedge-shaped
transverse adjustable bar or anvil piece N, passes between the
cheeks in a horizontal direction; its upper edge is steeled, and
sapports the bar or tube upon which the rolls are operating,
keeping the centre of the bar or tube in line with the cross centre
line of the two rolls at their mid length, the rolls being, as de-
seribed,inclined in opposite directions; but the bar they are made
to operate upnn kept level, as seen in Fig. 6.

The position of the supporting bar N, and the bar placed in
the rolls, will be seen in Fig. 7, the end of the supporting piece
being shown at the centre of the bar O. This adjustable anvil
piece or bar is secured in any position required for the various
sizes of bars; the smaller sizes requiring the steeled edge of the
bar near to the roll B, and the larger sizes proportionately
farther frum it. On the screws, J and K, being adjusted to take
suflicient hold of the bar to be straightened, muotion is given to
the rolls in the direction indicated by the arrows b and m, and
the bar is made to revolve in the opposite djfection; while it is
thus made to revolve, the angular position of/the rolls causes it to
move or screw on end in the direction of the arrow p. By this
motion the bar or tube is straightened by{ﬁhort rolls, every part
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succesively, as it passes through. The most suitable inclination
for the rolls for iron bars and tubes is one in fourteen: for softer
materials, where egremer speed might be desirable, a greater
angle could be used. The surfaces of the rolis have to be formed
slightly hollow in the direction of their length, to form a parallel
spuce between them for the bar; and for some purposes can be

“bevelled out at the entering end with advautage.

Fig. 8 is an enlarged plan of a pair of rolls formed for straight-
ening bars of an elastic nature in a cold state, in ccnnection with
Figs. 6 and 7. The roll Q, Fig. 8, is formed with its surface
hollow, in the direction of its length, and the roll R, opposite it
made correspondingly rounded, so as to make the channel formed
between them of equal width, and curved when apart, and to fit
each other when in contact. By passing a bar through rolls thus
formed, it is subjected to continuous hending, and at every point
throughout its length, so that elastic bars of iron, steel, or any
other substance possessing elasticity, can be bent to the limits of
the curve from which it recoils, and thereby, when a crooked or
bent rod is passed through them, the parts that are high before
entering the rolls are bent beyond the distance from which they
recoil, and consequently they will pass from the rolls straight.
Any bar possessing a moderate degree of elasticity can be
straightened cold in this way, and without requiring much
power, a8 the surface of the rolls can have a greater curve given
to them than is necessary, so that the bar does not require to be
pressed hard between the opposite points of the rolls. Referring
to Fig. 8, in which this action is illustrated, the bar S, is shown
in contact with the roll Q, at the points r and 4, and in contact
with the roll R, at the point ¢, whilst it is correspondingly out
of contact at the points u and v, in the roll R, and out of contact
in the ceuntre of the roll Q, at the point or position x. The
position of the rolls being as shown, and their motions as
indicated by the arrows y and 2, the bar moves forward in the
curved position in the direction of the arrow g.

In bar-rolling mills the bars are usually put through the rolls
from the forge rolls while slightly hot, but no heating is required;
and in millwright's shops they are straightened in a cold state,
aud are delivered from the rolls entirely straight. In tube
works these rolls impart a fine finish to the tubes, the tubes
being passed through the machine somewhat quickly, and hot
from the finishing rolls; sandstone being made to act on the tube
as it revolves, the rounding, straightening, and finishing being
all done at the same time. The tubes or bars are passed throngh
continuously, one tube followinug closely after the other, no
adjustment of the machine being necessary for a fresh tube, once
it is adjusted to a particular size.

These rolls can be variously shaped and applied to the
purposes of forging and shaping iron. Pieces of soft metal may
be drawn out with them in part, and their action either re-
versed or discontinued by being suddeuly removed from each
other. In this way they can be used for raising bosses on shafts,
bolts, and similar articles, although this as yet%ms not been tried.

Fig. 9 is a side elevation, and Fig. 10 a plan of a frictional
screw, in which a “speed ring” acts as the frictional nut. It
affords a very direct means of transmitting the screw motion to
the barrel, and bears a close resemblance to the common grooved
nut. It has however, besides the properties of reversing and
varying the thread, the property of transmitting rotary motion,
which is not possessed by the common screw nut, nor by the
frictional nut described in connection with Figs. 4 and 5. From
its simplicity and quick action, this motion is peculiarly well
suited for light boring, and boring substances like wood, as by
it the drill can be made to advance to, and recede from, the
object to be bored rapidly, and at the same time affords a yielding
pressure to the.drill, which can be intensified or reduced at
pleasure, by the same handle that regulates and reverses the
screwing action. The screw barrel A, Figs. 9 and 10, is similar
to that described in connection with Figs. 1, 2, and 3, and placed
in the bearing pedestals, B and C. The internal diameter of the
houp D is larger than that of the screw barrel A, to give it the
facility of twisting round in an angular position to the barrel to
produce screwing action. It is lined internally with leather, and
formed with flauges to keep its driving-belt in position. The
driving-belt E is placed upon the ring D, and disposed vertically;
the belt being applied over an overhead driviug-pulley : the
taut of the driving lielt E, keeping the internal surface of the
driving ring D, in effective driving contract with the surface of
the screw barrel A. The belt flanges of the speed ring D, are
bevelled on their outer edg:s, and a pulley F, baving correspond-
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ing flanges bevelled from the inside, acts on the bevelled edges of
the ring in the manner of a wedge and groove pair of frictional
wheels. The pulley F, is supported in bearings formed in the
swivelling fork G, which is placed upon a stud pin H, similar
to that described in connection with Figs. 1,2, and 3. A handle
I, is fixed on the fork, by means of which the fork G, and with
it the pulley F, and speed ring D, are moved round to any
screwing angle that may be required.

Motion being given by the belt to the speed ring D, in the
direction of the arrow a, and the ring set at an angle as shown
in the direction of the handle I, the barrel A, will screw on end
in the direction of the arrow ¢. Ou the handle I, being turned
to the position shown at o, the apeed ring will be placed in a
prrallel position to the barrel, and the barrel will rotate without
motion on end. Ou the handle I, being placed as shown at the
dotted lines P, and the speed ring placed in a reverse angular
position, the screw will move on end in the direction of the
arrow o. By placiug two guide pulleys on the speed ring in the
screw pitchfork, steadiness is given to the riug when the barrel
works in a vertical position; aud the guide pulleys can be placed
at the two sides, instead of under the ring as shown.

There are several frictional screw motions analogous to the
common worm wheel aud worm screw, and which, in general
Apﬁemnee and arrangement, have little resemblance to each
other.

In answer to questions relating to the action of the arrangement
shown by Figs. 9 and 10, Mr. RoserTsoN siid that the speed
ring D, was loose, aud held by its driviug belt in position. The
driviog frictional coutact of tge ring on the barrel was produced
by the taut of the belt, and the driving action thus obtained was
as great as if the pulley were passed over the barrel itself. Its
motion on end was reversed by the handle being turned to an
opposite angle, as indicated on the drawing. The power or
driving action obtainable was more a question of power to hold
the surfaces together than one of extent of surface. The screwing
speed was regulated by the angle at which the speed ring was
held. Any piteh of screw was readily obtained from an infini-
tesimally small pitch up to about one of one inch pitch.

Mr. D. More had seen this motion of the speed ring working.
The only thing in this application of it he would regard as
objectionahle was the angle at which it required to be held to
produce the screwing action.

Mr. RoBERTSON 8aid, that in order to illustrate the action, the
druwing showed far more angle on the ring than was required in

practice. If the ring was twisted one-sixteenth of an inch, it
produced a screwing speed of about three-sixteenths of an inch
every revolution. The motion on end could be nicely regulated.

Mr, Jaues R. NaPIER asked an explanation of how the end
pressure on the axes of the friction rollers, due to the forward
motion of the cutters, was disposed of, as shown in Figs. 4 and 57

Mr. RoBERTSON replied—that the contact pressure in this form
of screw motion as explained, was obtained between the
periphery of the screw barrel on the inside, and by the internal
surface of the surrounding hoop on the outside, at the opposite

ints of their peripheries, so that there was no pressure on their

rings, and no friction except what was necessary to keep them
in their angular positions. There was end pressure on the nut,
but the friztion was small, as it was borne by the conical ends of
the rolls at both ends of the nut.

Mr. Jas. R. NaPER asked whether the principle, as illustrated
by Figs. 4 and 5, had been applied to cut screws. The machine
for boring, especially its application to timber, was very inge-
nious and simple; but he thought that it would be difficult to
make use of it in cutting screws of the same thread over and
over again.

Mr. RoBerTsoy said that, in the form of screw illustrated by
Fiia. 4 and 5, the thread would be obtained over and over again,
at least pretty nearly alike in pitch, and would be uniform. He
would expect, however, that none of these motions could be
depended upon to give the same pitch of thread over and over
again with the exactitude of the common screw, which could only
give one thread.

Mr. Gavk said that it was alleged that, by giving to the sorew
motions a very high speed, or over great pitch, the rolls would
slide, and still present the same pressure on end. For purposes
such as boring iron, he thought this action, should it occur,
would not be objectionable.

Mr. RoBerTsoN said that the intensity of the force exerted on
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end would be great or small in proportion to the pressure given
to hold the surfaces of the rolls in contact, and which was easily
regulated. In boring, suppose the pressure given was just
envugh for the tool to withstand, the action would be as de-
scribed by Mr. Gale. In one instance, at the Glasgow Iron
Works, he had seen the passage of the bar being straightened
accidentally obstructed by another bar being left lying in its way,
and indications were given of enormous power. He should say
that in straightening round bars of 63 inches diameter, the force
on end would range from 10 to 20 tous.

Mr. W. Smre said that it was well known that some of the
English makers of bars made them straight and ready for use.
If the Scotch makers could make them straight it would save
£1 per ton.

Mr. FauLps said that they were now obtained from the
Glasgow lron Company straightened.

Mr. M'DoNaLp said that he bad used the bars from the
Glasgow Lron Co., and found them quite straight.

————

MATERIALS MOST APPROPRIATE FOR LONDON
EXTERIORS.

By J. Douerass MaTtuews, A.RI.B.A.
( Continued from page 5.)

A great disadvantage in the use of iron externally, is that it
must be frequently painted, as without this means of preservation
it will soon corrode, by the action of the atmosphere.

One olher substance requires notice before dismissing the
subject of constructive materials. Wood was at one time used
wholly in London buildings, now it is almost wholly abandoned
in external counstruction. The Building Act contains no clause
forbidding its use in bressummers, story posts,and shop fronts
nor indeed, in any way, provided it is set back 4} inches from
the external face of the wall. It is now an acknowledged fact
that, in case of fire, wood is a safer and stronger material than
iron, and its resistance to the weather, so long as it is preserved
by paint or otherwise, requires no argument. It readily admits
of carving aud other ornament, and bears a treatment peculiar to
itself, which gives at once a domesticity which cannot probably
be equalled by any other material. Frequently the judicious
design of a shop-front and the windows of the upper stories, will
give great character to an otherwise plain building. It can be
employed with the greatest ease and readiness, hut the chief dis-
advantage is the cost of triennial painting.

Having now considered some of the principal materials
adapted for the construction of buildings, it is proposed in the
second place to bring under notice those applicable for external
decoration. And although, as a rule, the use of superficial
ornament cannot be advocated, there are cases (and those not of
unfrequent occurrence) when it becomes an absolute necessity;
whether it shall assume the appearance of some other mgterial,
and thereby prove a sham, or whether it shall have a treftment
peculiarly its own, is a question for the architect to determine;
but there seems no reason that, by its judicious use, it may not
bear the stamp of truthfulness.

In no material is the want of a distinctive treatment more felt
than in Cement. No other has been more abused, and no other
has been applied to such base purposes. When it is used as a
coating to cover a maultitude of imperfections in bad building, or
so applied ornameuntally as to lead people into the belief of
being another material, no words can be strong enough to
condemn its use. In Loudon there are many kinds and qualities
of cements manufactured, but that known as Portland has the
character for standing the best,and certaiuly has the best colour.
The chief requirements in its wanufacture are, that the in-
gredients are well and properly mixed, thoroughly burned, and

-ground to powder. Care is required in working that it sets

properly, and that one coat is sufficiently hard to receive the
next, and that no frost attacks it while in progress, or before it
is thoronghly set. 1t requires painting occasionally, or otherwise
preserving, as without this the weather penetrates the outer
coating, and destroys its aflinity for the one below, and con-
sequently soon peels off. Some of the legitimate uses for cement
appear to be, margins for ceramic panels, mosaics, &ec., and
panels and flat surfaces generally. Incised ornament seems
most applicable, and the introductivn of a coloured cement
ornament, in a Portland cement ground, would be effective, if
some preservative process could ensure discolouration, patents
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for which have been obtained, but are not in general use. As a
rule, applied ornament in cement should be rejected, as much of
that now in existence will sooner or later lose its key, and fall by
its own weight. A painful instance of this occurred recently in
the Strand.

Secagliola has of late been much used in interior decoration,
and although the imitation of marbles cannot be recommended,
yot the same materials are applicable to ornamentation of
another description, and there seems no reason why the material
may not be used externally. The manufacture consists of plaster
of Paris, or any fine uncoloured cement, free from grit, which,
when wetted, is carefully worked by a trowel or smooth stone or
slate; the colour, consisting of acid, is then introduced, which eats
itself entirely into the material. Tt is then rubbed down with
fine grit stones, and finished by a rubbing with snake-stoue, till
it receives a beautifully even polish. Keene’s cement is said to
stand the atmosphere by combining copperas in its preparation.
If 8o, an artistic and cheap material for decoration may be
obtained. )

Hi_gh art has not, is not, and it is hoped never will be,
sufficiently cheap to employ paiuting as an external decoration.
The process of Wwater-glass painting may stand the London
atmosphere, but it is a very great question, especially as so much
de;_)euds on the chemical compositions of the materials employed.
With so much speculation, there are few men who would go to
the expense of the triul, and, unless the paintings were really
works of art, more harm would be done than good. The general
narrowness of the streets would also prevent paintings being seen
to the extent they ought to merit.

The advantages and disadvantages in the use of granite,
serpentine, and marbles, have been eummerated in the former
parts of this essay, and apply equally to superficial as to
constructive ornament.

Slate is a material that might be more generally used in a
decorative manner. For roofing, it will scarcely need notice, for
although a material in London exteriors, the roof is generally so
high from the street as not to warrant the bestowment of much
expense in any novelty in the covering, and few materials are
better than slate for this pur

Sawn slate might well be used in panels, cornices, simple
mouldings, &c. Its colour is good, and will harmonise well with
stone aud brick. Euamelled slate opens up a wide field for
design, and is a- material likely to stand the weather. Care,
however, should be taken that the arrises are protected, to
prevent chipping.

There are not wanting indications of a revival of pottery,
adapted to the purposes of architecture, though whether any of
our English potters possess the genius, or have caught the spirit
of Lucca della Robbia, and the other great Italian artist potters
of the middle ages, is vafortunately more than doubtful. For
this revival the country is much” indebted to the untiring
exertiogs of the late Josiah Wedgwood. Miss Meteyard, in her
Life of ‘edgwood, says, “ he had ane great disappointment in his
artistic life. He wished to induce the architects of his day,
amougst them the brothers Adams and Sir William Chambers,
to introduce terrs-cotta ornaments and bas-reliefs into fagades,
and other parts of houses and buildings.” At that time the
effect of the London atmosphere was not so apparent in external
materials as at present, and therefore the need of terra-cotta and
other weather-proof materials, as adjuncts to design, was not so
much felt as now,

_The decoration of a building with majolica panels, friezes,
pllaaterg, &e, and encaustic tiles, is well worthy the attention of
an architect, as by their use he may obtain an imperishable
material. The chief objection however is, that having no other
fixing than cement, the weather can easily find its way through
the joiuts, and in course of time destroy the key. Mr. Digby
Wyatt, at a recent meeting, suggested the formation of a smail
eye at the back of the tile or plate, to receive a hook of wire or
other material, to be built into the brickwork, so that no danger
might be apprehended in their use for external decoration. ~If
used in a panel, an iron, slate, or wood bead, or moulding, might
be fixed, to form a stop. Machinery has lately been used iu the
production of encaustic tiles, the benefit of which is apparent
from the fact, that tiles of two colours may be produced at a cost
of 13d. each. Although at present in its infancy, enough has
been nwopplxshed to show that encaustic tiles may be as cheap
and plentiful as common bricks, and, on account of 't.he_riucreasiug
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love of coloar and ornament, will sooner or later take the place
of cement. The process of manufacture is exceedingly simple,
and any design that may be desired can be worked out at a very
small charge.

Mujolica will, however, find the greatest favour as a means of
external decoration. Being capable of production to any reason-
able size, it will remedy to a great extent the fault in tiles, viz.,
the frequency of joints. It can be ornamented to any extent,
from a simple stencil to the most elaborate painting : by its nse,
grace and beauty can be given to a design at a comparatively
trifling cost. In its manufacture the prepared clay is moulded
to the required form, then allowed to dry and harden, and after
which it is fired in the same way as terra-cotta. The design is
theu painted in colours, which when fired in, produce the colours
and glaze at one and the same time.

A process has lately been patented, whereby drawings may be
made in crayon, by artists or amateurs, on porcelain, and after-
wards burnt in various colours, and glazed.

There is still a want of a cheap ceramic material somewhat
proportioned to the cost of common plates and dishes. The chief
expense is the drawing. 1In the last-named articles the pattern
is printed and trapsferred to the biscuit. If instead of printing
the design to be produced could be drawn or traced in some
fatty substance, which would adhere to the biscuit, a great end
would be gained. A common stoneware monlding has been nsed
in several stations of the London, Chatham, and Dover Railway,
but the colour is so ugly that its use cannot be advocated : at the
same time, it has shown that a common glazed material may be
produced.

The potter’s art seems to have now been brought into
such general use, that most of the mauufacturers have their
hands full of their own particular description of work, and
consequently uuable to devote much time or labour to the
development of original suggestions. This is to be regretted, as
a wide field, especially in conuection with architecture, is open to
any one practically acquaiuted with the art, and with somewhat
of the undaunted spirit of Josinh Wedgwood.

The increasing use of Mosaic, as a suyerficial ornament,
demands a short notice. Whether it be in tile or glass, it is
equally durable as a material, and ornawmental as a decoration;
but with whatever success it is used as a means for internal, it
cannot be recommended for external, decoration. 1t is a question
also, whether it is desirable to bestow 8o much minute ornamen-
tation and expense on an exterior, and which must to a greater
or less degree give a smallness to the design, rather than breadth
and holdness. But apart from the question of taste, the mode of
fixing will prove a great drawback to its extensive use. The
difficulty complained of in tile fixing applies in much greater
extent to mosaic, owing to the large number of tesserse unsed.

Lead might occasionally be advantageously employed ornamen-
tally, being a very accommodating substaunce, as for instance in
cast or stamped enrichments, applied to either wood or stone, the
lead cisterns and other works of our forefathers a century ago
proviug its ability to stand the London atmosphere. No other
material can equal it as a covering for flats, gutters, &ec.

Zinc, also, may be very serviceable where stamped decoration
is required. It can be minutely cut, is very light, and conse-
quently easily fixed, and, if good, will staud the weather. It forms
a good roofing material if properly laid, and under certain con-
ditions.

Glass is a material which enters largely into every design for
a London building, often to so great aun extent as to cause much
regret to the architect. Clients frequently make a great mistake
in iusisting on so much glass in their designs, Less would in
many cases meet all the requircments for light, and make the
rooms more private and comfortable iu summer and winter; but
(ns Dbefore observed with iron) it is a necessity, therefore
the architect should use every means to make it accord with the
other portions of his design. It frequentiy happeus, especially in
shop fronts, that the tradesman is desirous of having as imposing
a shop as possible,  goes in” largely for plate glass, but the very
thing that he desires the most becomes his greatest trouble. Few
men have goods sufficiently large to fill a window with high
plates of glass, the greater part of the goods being exhibited as
near the eye as possible, while the upper part is left almost bare.
A means of getting over this difficulty may be, to engrave, or
emboss, the upper portion of the glass, by which means, an
opportunity is afforded to obtain a more solid and united
appearance to the general design. Incrusted glass might be used
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with much effect, whereby ornament or letters are drawn upon a
piece of glass wth a vitrified black paint, and burnt in; the
tnscribed glass is introduced at mearly a red heat into a glass
pocket, the air is then exhausted, and the opening closed up. A
similar process will preserve porcelain or other cameos, which
with great care might be introduced in portions of buildings.
Being solid they would not easily break, and would have the
additional advantage of being thoroughly imperishable.

The advantages and capabilities of paint are too well known to
need comment, but it is somewhat strange that so little poly-
<hromy and artistic feeling is used externally, while it is now so
generally used iuternally.

Haviug considered London exteriors, and some of the materials
best adapted for them, a few suggestive hints on their design may
not be out of place.

It must ever be remembered that beauty will never be wholly

obtained by the use of certain materials. The design itself must
be pure—and proportionate, while the materials used are of the
greatess imﬁfortanee to the appearance of a building. They must
never be allowed to take the place of form and proportion in
design. A building, to be satisfactory, should always look well
in a drawing without the colours of the materials being shown,
as architecture should never be dependent on colour, but rather
that, as an accessory, it should serve to heighten and enrich it.
Colour must enter to a ter or less degree in all designs, and
it is ferveatly to be hoped that it may be more used than it has
been hitherto, but great care is needed that it may not become a
anare. Harmony must be carefully studied, so tiat a building
may form a whole, and not a number of bits. This is especially
applicable when tiles or mosaics are used. Where non-absorbent
materials are used, the whole fagade should be carried out with
them, otherwise the soot and smoke will discolour the porous
materials, while the others will retain their colour, and stand out
with a glare, thus destroying all harmony of parts.
. Every building should be designed with especial reference to
its situation; as, for instance, large and heavy projections, pro-
ducing light aod shade, will be entirely out of place and useless
in a bailding with a northern aspect. Cornices are great tempta-
tions, bat generally, on account of the narrowness of the streets,
and the limited space for light, they should be avoided, and the
building, as a rule, being high, the upper part is scarcely v sible
to an ordinary passenger. The want of them is frequently more felt
in adrawing than in reality. Allmaterials should be used truthfully;
if part of the construction, they should so appear: if decorative,
they should be so apparent as not to be mistaken for a part of the
structure. T

Utility must be the motto of a London architect. This will
be pressed upon him by all his clients. Every building should
therefore be fitted for its intended uses. Precedent should never
#o far trammel him as to affect a client’s interest, and, besides, a
great field is open to all architects of the present day, to give to
town buildings a distinctive character, and which can only be
done by much careful study, both in design and materials to be
employed. Werethesepoints moreattende to, we should have little
need for a “nineteenth century style,” as the variety of require-
mfe(ll:t-s' would give ample opportuuity for variety aud development

of design.

In these days of cheap travelling, much information may be
gained by observation of buildings in other places, as there are
few ways in which provincialism is more apparent than in build-
ing materials, and their mode of setting.

conclusion.—In the foregoing essay, it is not pretended that
the whole of the materials adapted to London exteriors have
been noticed. Indeed, there are many materials and processes
scarcely known beyond the Patent Office; and it is much to be
regretted that there does not exist in London an exhibition of
materials and inventions adapted to building. Those of the
Architectural Galleries, and the South Kensington Museam,
supply the want to some extent; but until the whole is brought
together—in a building where the architect may judge for himself
of the quality and expense of the materials, and compare them
one with the other, prejudice in favour of the old-fashioned
materials will continue.” And further, manufacturers would
generally find it to their interest to put architects in possession
of their prices, a3 mauy are deterred from specifying articles not
generally in use, for fear of the cost beiug excessive.

Although not possessing the richer materials abounding in
oﬂ:er'conntnes,' there are few that offer to the architect eo great
a variety of building materials as our own highly-favoured land.
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From such he can make his own selection, and, in so doing,
should give the preference to those which will effectually resist
the London atmosphere, 8o that his buildings may retain their
character and colour long after they have passed out of his hands,
and the builder and architect have passed away.

In the course of the paper, Mr. Mathews alluded to specimens of
Mansfield Stone, exhibited by Mr. Lindley; Little Casterton Stone,
by Mr. Simpson; Patent Concrete Stone, by Mr. Ransome; Patent
Compressed Bricks, by Messrs. Bodmer; Glazed Bricks aud
Tiles, by the Architectural Pottery Company; Bricks, Tiles, and
other Terra-cotta articles, by Mr. Blashfield, of Stamford; and
Machine-made Encaustic Tiles, String-courses, and Majolica
‘Ware, by Messrs. Scrivener, of Hanley, Staffordshire.

Mr. BrasHILL, in moving a vote of thanks to Mr. Mathews
for his paper, observed that any material which required paint-
ing, could not be considered satisfactory for the purposes con-
templated in the essay just read. Highly polished materials
were only desirable in special situations; for general purposes,
smooth and hard materials, somewhat of the character of rubbed
Portland stone, were required, as they could undergo washing, a
process it would be, in towns, highly desirable to apply to our
statues, as well as our buildings. Such stone was in ornamental
work to be preferred to brick. Large sums were often lavished
upon polychromatic designs in cut and rubbed work, which in
London did not become mellowed, but actually obscared, and
could ouly be considered as temporarily ornamental.

Mr. Lemon seconded the vote of thanks. With regard to
terra-cotta, he had found the great defect to be the twisting
in the burning, which altogether spoils the straight lines of the
design. He observed that price was an important consideration:
some manufacturers offered to supply terra-cotta at one-third the
price of stone, but the quantity and amount of repetition affect
the price materially, as the chief expense in the manufacture is
the moulding. He suggested that the new Metropolitan Fire
Brigade might be employed in washing the public buildings, and
that St. Paul's would be a good one on which to commence opera-
tions.

. In answer to a question, Mr. MartuEws said that Minton
made bricks or tiles which would work to a less thickness than
three inches, but they were all glazed.

Mr. J. K. CoLuiNg (visitor), on being called on from the chair,
said he had great pleasure in seeing the tiles and majoliea
exhibited by Mr. Scrivener, which had been manufactured by
machinery. The great drawback to the use of terra-cotta arose
from the effects of the burning. In manufacturing tiles for wall
decoration, some more eftective manner of forming a key ought
to be adopted than that now in use.

Mr. E. J. TaRVER had seen some good pargetting at an old
grange known as Calais Court, near Broadatairs, in which effect
was obtained by inserting white cement of various patterns in
the rough cast, which was very dark, thus forming a pleasing
contrast. This he considered suggestive of a legitimate mode of
treating cements externally.

Mr. Rioperr thought tiles might be manufactured in larger, or
rather, longer pieces, than was now the case, and that they might
be secured in grooves in the brickwork, or be used to supersede
the cement reveal to our windows. Some of the rougher kinds of
mosaic, he thought, might be advantageously employed. At
present it appeared, from his observations, ~that indurating
processes, applied to stoune, required repetition at intervals, to
render them in any way useful.

Mr. FrorencE defended to some extent the use of cement
architecturally treated, as good Portland cement was more
durable than many stones. He considered effect might be
obtained from a simple manner of painting our buildings, with-
out having recourse to the higher branches of the art, and desired
members to study the perfecting of old materials, rather than the
introduction of new ones.

The PresipEnt (Mr. R. W. Enis), in putting the vote of
thanks, expressed his opinion that the essay contained many
valuable suggestions; but although freedom of opinion must
be allowed, he considered it necessary to protest against the
manner in which many materials, and eminently cements, were
used, so as to amount to a practical lie. That which glosses over
any monstrosity, such as bad brickwork, is bad in the extreme,

9
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All cast ornament must, from its nature, be without that feelin
which gives the value to true ornament; and terra-cotta, he h
found, from painful experience, had the farther defect of so
warping during the baking, as to render its use very unsatis-

ctory
Theé vote of thanks was unaminously passed, and Mr. Mathews
replied.

AUTOMATIC TELEGRAPHY.*
By ALEXANDER Baix.
Imtroductory Remarks.

ELECTRICITY i8, unquestionably, the most extraordinary law or
force of pature. It exhibits its presence everywhere and in
everything by the effects it produces; we see the effects in the
air, the sea, and in the more solid materials of the earth; and,
although we cannot see the force itself, we weigh it as it were in
the balance. We can produce its effects by simple friction or by
change of temperature, by chemical action, or by the motion of
magnetic bodies. We can produce artificial currents for short or
long periods, perhaps for any duration of time; already they
have been in constant and uniform action for upwards of twenty
years, and have performed well the duty assigned to them.

It would, however, be unwise in us to imagine that all the
effects of this most subtle force have been discovered; it is more
probable that it silently produces in nature many effects which
arve not observable by our senses, or at least have not yet been
discovered. But,be that as it may, the effects which we have
alrendy becoms acquainted with have led to many important
results, and are still leading onward to ter achievements;
and of all the purposes to which this force have been applied
the telegraph seems to be the most wonderful. It is now capable
of conveying our thoughts hundreds of miles far faster than we
can think them, and many times faster than we can write them.
In doing this it will travel overland through conductors and
back again by similar paths, or it will travel out by the earth or
seaand return through other conductors, or it will travel out by
conductors and return by the earth or sea. It will print our
thoughts on paper in common type, or it will merely exhibit
them to the eye. It will write autograph letters hundreds of
miles away, and it will draw our attcution by audible sounds.
It will tell wariners at our seaports the exact Greenwich time to
lesa than a second by the fulling of a ball, whereby they may
regulate their chronometers without leaving their ships. By it
we can regulate all the clocks in a towu, or even work them
thronghout the whole kingdom, or find the longitude of places
with far greater accuracy than could ever be doune before. By it
we can sound the deepest sea, and it will tell the mariner the
instant the lead touches the bottom. It can work the machinery
of our lighthouses and produce the light at the same time, besides
many more purposes of utility too numerous to be described here.

Of all the effects produced by this force, magnetism has
hitherto been the most extensivef’ used for telegraphy. This
seems to have arisen from the fact of its being more easily applied,
and for some special purposes it is unquestionably the best; for
instance, for the purpose of working the traffic of railways, where
but few signals are necessary to be transmitted at one time, or
between establishments at moderate distances, where but few
messages are sent and but a few woids in each, there can be
nothing better used than electro-maguetic instruments, which
can be in the form of ietter-showing apparatus, so that any one
can work ther without previous teachinz.

But when we come to general telegraphs for public use, which
are often hundreds of miles in length, and the messages very
numerous and often very long, the case is far different, and is
presented to us in a very ditferent aspect. Here, for various
important reasons, which will be presently explained, we find the
chemical effects of electricity are far better for our purpose than
the magnetic effects.

Automatic Telegraphy.

Automatic telegraphy consists of methods of transmitting and
receiving previously-composed messages between distant places
by means of self-acting machinery in connectinn with electric
circuits, and where properly carried out it is distinguished from
common telegraphy by the great celerity with which messages

* Read before the Society of Arta.
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can be sent and received, as well as by the great accuracy it
ensures in the transmission and reception of intelligence. Indeed,
the advantages it offers has appeared to the writer of this paper
8o vast, that he has devoted to it much thought, time,and lubour.
He was induced to do 8o from the following reasons, viz., seeing
that the action of the human hand, however expert, could never
take a tithe of the advantage of the speed of electricity, and also
that the use of numerous wires was very objectionable, in con-
uence of the increased expense, but far more so from the great
mcnlty of obtaining good insulation among many wires of great
lengths. At the time he first turned his attention to the snbject
of electric telegraphy, several wires were used for each pair of
instruments, and never less than three; in consequence of which
he endeavoured to contrive methods for reducing the number of
wires, and soon succeeded in (frodncing instruments capable of
working on a single circuit, and afterwards succeeded in working
with a single wire, having discovered that the earth might be
used with great advantage for one-half of the telegraphic circuit.
As this property of the earth is unquestionably a most extra-
ordinary phenomenon, and still remains a paradox even to
scientific men, and plays now a most important part in telegraphy
throughout the world, and as the discovery has been inde-
pendently made by others as well as the present writer, it will be
well to give the ideas of scientific men respecting it. For instance
the writer on mathematical and physical science in the ¢ Ency-
clopedia Britannica, eighth edition, vol. 1, p. 986, observes,
under the head cf “ The Earth Circuit,”—* There is one circum-
stance connected with the electric telegraph deserving of par-
ticular notice, I mean the apparently infinite conducting power,
of the earth when made to act as the vebicle of the return current.
Setting =ll theory aside, it is an unquestionable fact that if a
telegraphic communication be made, suppose from Loudon te
Brigbton, by means of a wire going thither, passing throngh a
lvanoweter, and then returning, the force of the current showa
g; the galvanometer at Brighton will be almost exactly doubled;
if, instead of the return wire, we establish a good communication
between the end of the conducting wire and the mass of the earth
at Brighton, the whole resistance of the return wire is at once
dispensed with, This fact was more than suspected by the
ingenious M. Steinheil, in 1838, but, from some cause or other,
it obtained little publicity; nor does the author appear to have
exerted himself to remove the reasonable prejudice with which
80 singular a paradox was naturally received. A most ingenious
artist, Mr. Bain, established for himself the principle, and pro-
claimed its application somewhat later; and in 1843, perhaps the
first convincing experiments were made by M. Mateucci, at Pisa.”

Aﬁuin, Lardner observes that, “ of all the miracles of science
surely this is the most marvellous. A stream of electric fluid
bas its source.in the cellars of the Central Electric Telegraph
Office, Lothbury, London; it flows under the streets of the great
metropolis, and, passing on wires suspended over a zigzag series
of railways, reaches Edinburgh; where it dips into the earth, and
diffuses itself upon the buried plate. From that it takes flight
through the crust of the earth, and finds its own way back to the
cellars at Lothbury.”

Instead of burying plates of metal, it would be sufficient to
connect the wires at each end with the gas or water-pipes,
which, being conductors, would equally convey the finid to the
earth, and, in this case, every telegraphic despatch which flies
to Edinburgh along the wires which border the railways, wonld
fly back, rushing to the gas pipes which illuminate Edinburgh,
from them throuil:) the crust of the earth to the -pipes
which illuminate London, and from them home to the batteries
in the cellars at Lothbury.

Although the automatic system has met with much opposition
and neglect for a period of nearly twenty years, the writer thinks
the time is fast approaching when the increasing requirements of
the public wlll compel its general adoption; indeed, this necessity

-is partially shown by the number of telegraph inventors who

have bLrought forward machines on the same principle during
late years; but it is more clearly shown by the huge double
ranges of numerous wires we already see atretched in all direc-
tious over the couuntry, causing a vast (first) outlay, and a con-
tinual unneccssary expense to keep in order; but, setting the
matter of cost aside, let us look at the working effect. It is well
koown that in damp and foggy weather, however well insulated
the wires may be, small portions of the electric fluid will escape,
from wire to wire, at all the pointa of suspension, and often from
one to all on the same line of posts, especia ly between the
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longer and shorter wires, causing confusion among the instru-
meants, and this confusion is greatly increased when many
instruments are working at the same time.

Again, when storms arise, numerous wires, especially when
near to each other, present so large and compact a surface to
the gale, that they are far more liable to be broken down than
one or two would have been, especially when snow or ice collects
upon them. Should this take place to a considerable thickness,
a heavy gale must exert an enormous force against them, so
much 8o, that the post or wires must give way (as has recently
bappened), very likely both. And when such a disaster takes

lace, what is the result? Why, it will take as many weeks as
1t would days were there only one or two wires to repair, causing
an immense loss to the public, as well as to the companies
themselves, lenving the great cost of repairs out of the question.

Yet notwithstanding these well known facts, these double

of many wires are stretched within 'a few inches of each
other for hundreds of miles amidst the humid air of this country.
Among numerous wires the fluid has thousands of chances
of escaping from oue to all, or any of the others. These chances
are invariably seized, and hence deranged action of the instru-
ments, causing mistakes, repetitions, general confusion, and
consequent delay, and every additional wire put up onlyadds to
the difficulty. In consequence of the foregoiz:P reasons, the
chief object of every telegraphic engineer should have been to
contrive inatruments of the test possible celerity, for the
purpose of doing as much work as possible with a single wire.
With a view to that end the writer turned his attention to the
subject of automatic telegraphy at an early date, and in 1843
tented an automatic copying telegraph. Diagrams of these
1struments are shown. They consist of two powerful pendulum
clocks, and two smaller pieces of clockwork; these last aremoved by
weights, which consist of metal frames, in each of which is placed
a plate, N, composed of conducting and non-couducting materials,
in the following manner ;:—A frame is filled with short well-in-
sulated wires parallel to each other, and then filled in with sealin z-
wax, 80 that the whole forms a perfectly compact body; the two flat
surfaces are then ground pertectly smooth, and are permanently
fizxed in the metal frame at the back of the plate, in which may
be placed either a composed form of printers’ types, or any other
surface which may be desired to be copied at a distant station,
and chemically prepared paper at the receiving station. Each
of the pendulums carries a metallic arm, the points of which act
as tracers on the surface. Now let us suppose one frame filled
with a previously composed form of printers’ types, aud the
other frame with chemically prepared paper. The electric
current will flow from the positive pole of the battery to the
type, from thence through the small wire to the tracer, up the
pendulum to the long teFegraph wire, down the pendulum rod of
the receiving instrument, through the traeer to the short wires,
and from thence to the chemical paper, forming thereon a series
of small dots, corresponding with the forms of the tyfea at the
transmitting station. The magunets to the left of the clock move-
ments release the small clock-work, so as to allow the frames to
drop through a small space at every vibration of the pendulums;
the pendulums regulate each other at each vibration to the left.

The writer believes that this was the first copying telegraph
ever contrived, but as the plan required that all the instruments
should go sinchronously together, or that several wires had to be
used, either of which he soon saw would produce too many
difficulties for practical use, it was proceeded with no further,
and is only noticed here to show that the invention of that class
of scientific toys, called copying telegraphs, is much older than
many imagine.

Having by the foregoing efforts gained much experience,
although he arrived at little satisfactory results in automatic
telegraphy, he had decided to compose the messages in sume
simple telegraphic characters by mechanical means; and after
much labour, and the trial of many methods, he was fortunate
enough to hit upon the plan of composing the messages by means
of panching groups of perforations on paper, in such manner
that each group represented a letter, numeral, or other sign,
which has turned out to be a most simple aud efficient plan. At
first the punches were operated by hand, without the aid of
machinery, aud the working was consequently rather slow; bat
the writer having subsequeutly contrived machiaery for the
parpase, they can now be worked with great rapidity.

Of all the known effects produced by electricity, the chemicul
has beec found by the writer best suited for autowatic telegra-
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Ehy_, principally because it is quicker in itsaction than any other,
having nothing of ponderability to move, and consequently no
inertia to overcome.

Electro-magnetism, it is true, would answer to some extent,
but in that case ponderable bodies had to be moved with great
rapidity by the electro-magnetic force, and on long telegraphic
lines, the force being small, all the mechanical actions produced
by it must be of necessity very delicate, and require fine and
delicate adjustments, which have to be often varied with the
varying strength of the currents. Besides, delicate mechanical
actiona are always liable to get out of order; so that, after much
thought, and numerous experiments with the magnetic as well
as the chemical effects of electricity, the writer decided tvo use
the latter only for his automatic system, as the currents would
bave nothing to perform but decomposition at the point of the
chemical pen, the machinery being worked by other power.

In order to show how the chemical property of the current
mai be made to produce visible marks or signs, let us suppose
a sheet of paper, wetted with an acidulated solution of ferro-
prussiate of potash, and laid upon a plate of metal, and let the
point of a steel or copper style be applied to it so as to press it
gently against the metallic plate. Let the style be now put in
metallic connection with the wire which leads to the positive
pole of a voltaic battery, and let the metallic plate upon which
the paper is laid be put in connection with the wire which leads
to the negative pole. The current will, therefore, flow from the
style through the moistened paper to the metallic plate, and it
will make a blue or brown spot thereon according as the style is
of iron or copper.

If the paper be moved under the style while the current flows,
a continuous line will be traced upon the paper. If while the
paper is thus moved the current is permitted to flow only durip
intervals of long or short duration, the paper will be mark
with lines long or short, according to the intervals during which
the current flows; there being no mark made during the suspen-
sion of the current. The long or short lines thus traced upon
the paper will be separated one from auother by spaces more or
less wide, according to the lengths of the intervals of suspension
of the currents. It is evident that the same effects will be
produced, whether the style be at rest and the paper moved
under it, or the paper be at rest and the style moved over it.
The paper may be moved under the style by various mechanical
expedients. It may be in the form of a ribbon coiled upon a
roller, and drawn under the style, which was one of the writer'’s
first plans; or it may be in the form of a common square sheet
and wound upon u cylinder, to which could be given a revolving
motion, and at the same time receive a slow motion in the
direction of its axis, so that the course of the style upon it
would be that of the thread of a screw or helix; this was also one
of the plans the writer adopted in his early experiments, but the
plan he has found most convenient in practice is to cut the paper
into the form of circular discs, about 18 or 20 inches diameter,
and after being chemically prepared, any required number are
lnid upon a metallic disc of equal size. To this disc is given a
motion of revolution round its centre, in its own plane, by clock-
work, or any other convenient power, while the style receives a
slow motion directed from the centre of the disc towards its
edge. In this case the style traces a spiral curve upon the paper,
winding round it continually, and at the same time retiring
coustantly but slowly from its centre towards its edge.

Punching Machine.

Fig. 1 represents a plan of so much of the punching machine
as will explain the principle of its action. A is a roll of ribbon
paper; B and C are two revolving discs for the purpose of draw-
ing forward the paper from off the reel; D represents the punch;
E a finger key, with its axis at F; H is a pulley, which receives
rapid motion from a wheel driven by the foot, similar to that of
a sewing machine; I is‘an eccentric on the shaft G, which gives
rapid to-and-fro motion to the rod K, on the rod G; st L there is
a screw which works iuto and gives motion to a wheel M, which
is on the shaft of the disc C. It will be observed that when the
pulley H receives motion from the band, the eccentric I gives
rapid to-and-fro motion to K, at the same time the screw at L
gives a slower motion to the wheel M and the discs C and B,
which draw forward the paper in front of punch D. Now, if the
finger key is pressed down at E (shown in elevation by Fig. 2),
the other end of the key will raise the rod opposite the punch,
which will be pressed forward rapidly and punch the paper. If
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the key is pressed but for an instant a short hole will be punched,
but if kept down for a longer interval a longer hole will be
punched. In this way groups of short and long holes can be
punched at pleasure, representing letters, words, and sentences,
and thus messages can be composed of any length and with
considerable celerity. These messages can then be careful?
compared with the manuscripts from which they were taken, and,
if needful, corrected before being placed in the transmitting
machine, so that no mistake shoulﬁ ever be sent along the line.
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Transmitting Apparatus.

Fig. 3 is an enlarged view of so much of the transmitting appa-
ratus as will explain the principle ot its action. N is a portion
of paper ribbon with groups of perforations, each group being
supposed to represent a letter of the alphabet; O is a metal bar
in which are fixed five metal springs in the form of the teeth of
a comb; Q is a metal roller insulated from O, except at the points
of the springs P. Now let O and Q be in the telegraph circuit,
and the paper drawn through, as it may be, with great rapidity,
when the perforated portions of the paper pass under the springs
they come into contact with the roller Q, and the current flows
through the circuit, and when the unperforated portions of the
Yaper are under the springs the current is interrupted thereby.

n this way electric currents can be sent through telegraph cir-
cuits with extraordinary rapidity and perfect accuracy in their
duration and grouping.

Receiving Apparatus.

The reeeivin%aﬂortion of the apparatus is a revolving disc
carrying chemi -pre per, and a metal frame carryin
a revolving screwed shaft; on the upper end of this shaft is gxeg
a roller, which lies gently on the disc. The screwed shaft carries
a style-holder. As the disc revolves it gives motion of rotation
to the roller, and consequently to the screwed shaft, which causes
the style-holder to recede slowly but constantly from the centre
to the outer edge of the disc. Now let us suppose the apparatus
properly arranged in the telegraph circuit, as is well known, the
currents from the comb and roller at Fig. 3 will pass through the
style into the chemically-prepared paper at the receiving station,
and make marks thereon corresponding exactly in their lengths
ami‘l their groupings with the perforations in the paper shown
at Fig. 3.

Having thus described the principal actions of the composing
machines, and also of the transmitting and receiving apparatus,
let us now proceed to show how they are combined 30 as to form
a complete system.

The author purposes to have only two wires at most on one
line of posts, one to be called the up wire and the other the down
wire, 80 that messages can be transmitted in both directions at
the same time. The messages are transmitted by the apparatus
through the main wire in the manner shown at Fig. 3, but his
experience has shown him that the best way to receive the
messages is through branch circuits, so as to keep the main wire
contacts always complete, except in the process of transmission.

Figs. 4, 5, 6, represent three different stations on a _telegraph line-
A represents a galvanic battery, C the transmitting apparatus,
and D the receiving portions at each of the stations; the trans-
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mitting and receiving apparatus, it will be observed, are moved
by the clock mechanism at C, the instrument (Fig. 6) is shown
in the act of transmitting. Figs. 4 and & are shown in the posi-
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tion of receiving. Although only three instruments are shown,
there may be any desired number on the same line.

The action is as follows:—The current passes from the battery
A to the main wire, fiom thence to the spring E, through the
perforations of the paper to the roller F, then to the frame of the
clockwork, and from thence to the main wire, but at each of the
intermediate stations, when they are necessary, a portion will
pass down through the ends of the branch circuits at G, to the
frames I, through the styles to the chemical paper, and will
return by the end H, to the main wire. In this way the currents
are made to write a copy at every station on the line, but at the
stations where copies may not be desired, all that the operator
has to do is to lift up the pen from the paper, and let it stand in
the position shown at Fig. 6, or he may turn back the penholder
frame altogether away from the disc.

Fig. 7 shows a method by which a despatch can be transmitted
frcm a central station, say from London, tc any number of tele-
graph lines simultaneously, so that the despatch may be received
and written at any number of towns on each line, in the way
already described.

This system has been proved electrically, chemically, and
wechanically, in England, France, and America. It can transmit
iatelligence from London to the farthest corner of England or
Scotland at the rate of, in round numbers, six words per second,
333 per minute, 20,000 per hour, and with a degree of accuracy
never before obtained by any other system, and, further, it can
automatically transmit despatches of any length from any place,
say from London to all the principal towns of England simul-
taneously, at the above-named degree of celerity.

—_—

THE ARCHITECTURAL ASSOCIATION.

The fortnightly meeting of this Association was held on Jan.
19th. Mr. R. W. Epis, President, in the chair. Mr. Vialls, Mr.
Northcote, and Mr. R. O. Harris, were elected members of the Associa-
tion.

The HowN. 8ro. (Mr. Mathews), read a communication from the
Dean of Westminster, having reference to the restoration of the
Chapter-house, and requesting the support of the Association.

The PRESIDENT obeerved that he was glad to learn from the letter that
a deputation was about to wait upon the Chancelior of the Exchequer in
order to influence him to provide funds for this restoration. Dr. Stanley
had proposed in his letter that he (the President) should join the depu-
tation. He could only say that he would have much pleasure in doing
all that lay in his power to promote this object. The President then
proposed the following resolution :—¢ That the Association learns with
much pleasure that the Committee which has been formed with a view to
the Restoration of the Chapter-house at Westminster, is about to take
active steps therein ; and begs to express its most cordial sympathy in the
work, and promises to use its best efforts in any way that may be in its
power for the accomplishment of this great national undertaking.”

This resolution was passed unanimously.

The President said that the Association taking, as it did, an interest
in the welfare of its members, would be glad to learn the honour which
had been conferred upon Mr. James Lemon, in his appointment to the
surveyorship of Southampton, he having been selected from a list of
sixty or more competitors. The Association would lose a useful member.
He (the President) hoped that Mr. Lemon would still continue his con-
nection with the society. It was his duty also to announce, with great
regret, the sudden and lamented death of their late Registrar (Mr.
Moody). He was sure they would all join with him in passing a sincere
vote of sympathy and condolence with Mrs. Moody, in her sad and
sudden bereavement. In cases of this kind it was well to say as little
a8 possible ; but he was sure that all who had met Mr. Moody had ever
found him attentive, courteous, and willing to render every assistance
which lay in his tﬁowex'. He (the President) thought that the expression
of the feeling of the Association ought to go beyond mere words. He did
not, therefore, think he was exceeding his duty in proposing that a sub-
scription be raised as a testimonial of respect for one who had served the
Aussociation faithfully while living ; and he should be happy to receive
subscriptions from any members who might be willing to assist him in
this matter. He then proposed the following resolution :—* That this
Association has heard with great regret of the death of their late
R_emstrar (Mr. Henry Moody), and begs to express its sincere sympathy
with and condolence for the widow and family in their sad and severe
bereavement.”

Mr. MaTHEWS seconded the motion, which was unanimously agreed

to0.

The CHARMAN then called upon Mr. R. P. Pullan, F.RI.B.A,, to
rend a paper on “Christian Architecture in the East,” of which the
following is an a
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CHRISTIAN ARCHITECTURE IN THE EAST.

“ WaEN we speak of Christian Architecture, we are generally
understood to mean either some of the Gothic styles, or at the
utmost some of the various forms which the Romanesque
assumed during its gradual development subseqlgently to the
ninth century, such as the Lombard, Teutonic, or Norman. Rut
this ia at the least a very narrow and limited sense, for it
amounts to the ignoring of all that was done by Christians
before that period; men shut their eyes to the fact that in the East
there were architects and church-builders none the less expert,
and perhaps more original, than those in the West; for they
invented a style of greater grandeur in its masses, and more mag-
nificent in its decorations (when properly carried out), than any
style that prevailed elsewhere. I mean the Byzantine; and
I speak deliberately when I say that the interior of St. Sophia's
at Constantinople,—the building in which Byzantine architceture
sprung into perfection from t.ge brain of its inventor, Anthe-
mius—like Pallas from the head of Jove, garnished at all
points,—presents the finest interior in the world. In the first
place, it has that great element of architectural grandeur,
massiveness, in its enormous piers and vast arches, from which
spring the pendentives of the flat dome, which, by the way, is far
more imposing than a lofty one like St. Paul’s or St. Peter’s, for
the dignity of these can only be fully appreciated when you are
immediately beneath them, and looking upwards. It possesses
appropriate decorated construction in its columns of every kind
of rich marble, its carved capitals, rich inlaid spandrils, and in
its mosaic decorations, which are now unfortunately only visible
in the soffits of the arches, as those of the dome and apse have
been whitewashed by the Turks. All this is perceptible at a
glance, all taken in in one view, hence the sublimity of a
coup d'@il which surpasses in effect the interior of Milan
Cathedral, which is perhaps, iudependently of detail, the
finest interior of the West.

The style of which this fine building is really the prototype
we have been content to overlook, as well as all the various rami-
fications which spring from it, and which really present almost
as many varieties as our Gothic. I propose to introduce it to
your notice this evening for the purpose of showing its claims
to be studied, and of vindicating its position amongst its sister
styles, as being equally with them worthy the attention of the
architect.

The lecturer said that he should be inclined to divide the
epoch of Byzantine art into four periods. Assuming the reign
of Justinian, from A.p. 327 to 356, to be the pure period—equi-
valent to the thirteenth century to Gothic—he should consider
the buildings erected between the time of the foundation of
Byzantium and the time of Justinian, as belonging to the first
period; those erected by Justinian to be of the second; from the end
of his reign to the year 1000, to be the third period; and from
that time to the fall of Constantinople, the fourth. In addition
to these general divisions, there were those of geographical and
local character, such as those of the Armenian, Georgian, and
Servian stylea. Hence the field offered for archeeological research
in the East was as wide as that in the West, and it also had the
advantage of being comparatively untrodden ground.

He then traced the rise and progress of Christian architecture
from the earliest period, remarking that until the time of Jus-
tinian, churches were built on no fixed plan, some were round, in
imitation of the Pantheon, such as the Anastasis at Jerusalem,
and the church of St. George at Salonica; some octagonal, such
as that at Autioch; others were dromic, such as Constantantine’s
church at Jerusalem, and some of the fourteen built by him at
Byzantium; some had transepts, like that at Bethlehem. But in
the time of Justinian, Anthemius determined the future form of
the Byzantine church—a Greek cross inscribed in a square—this
form beiug a natural consequence of the vast central dome.
Anthemius was a man of genius, and the inventor of pure Byzan-
tine architecture, he altered the proportions of the Classical
column used hitherto, to suit the purposes for which it was
now required.

After describing the churches erected at Thessalonica and else-
where during the time of Justinian, the lecturer remarked that,
while Byzantine architecture was thus making that slow pro-
gress in the West of the Byzantine empire, it was advancing
by gigantic strides in the East. There the builders were not
fettered by precedent, consequently their architecture bad a
freshness aud novelty unequalled, and we are only beginning to

10
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learn what this architecture was. Travellers unlearned in
archeology told us that in the country round Aleppoand Antioch
there were numerous rained cities, but they were unable to ascer-
tain their dates or styles, and it has been reserved for that enter-
prising traveller, the Count de Vogué, to astonish the architectural
world with a complete revelation in the history of Byzantiue art.
He is at present Xublishing a magnificent work, full of engrav-
ings of the buildings he discovered in the central district of
Syria, and in the Hauran beyond the Jordan, and we find in it
representations of buildings which perfectly astonish us. There
are entire cities full of houses and churches built in what is to us
an entirely new style—a development of the Byzantine, which
want only roofs to make them perfect: there are churches of
every variety of plan, and with characteristics of all periods, from
the third to the sixth century, some dromic, others octagonal,
some that have had wooden roofs, others that have stone roofs,
many of them with semi classical mouldings, others with mould-
ings closely resembling our Norman, of all dimensions, from the
little village church to the immense cathedral. Those in the
Hauran have stone ceilings, while those in northern Syria have
had wooden roofs; some have apses, others have not.

Amongst the host of remarkable churches, one may be specially
mentioned for its size and magnificence. It is in reality four
churches in one, as it consists of four naves, with aisles adjoining
them, standing at right angles to one another, so as to leave at
their intersection an open court, octagonal in plan, in the centre
of which is a socket where formerly was the pedestal of the
column upon which stood that remarkable pillar-saint, St. Simon
Stylites, in honour of whom this group of buildings was ecected.
Many of these churches want but their roofs to restore them.
These edifices are confined to two districts in Syria, one the
Hauran, east of Damascus, and the other that around Aleppo;
as both these districts are unvisited by the ordinary traveller,
tt.hego archeological treasures have remained unknown for cen-

uries.

Dismissing for a time the subject of Byzantine art, which
necessarily had the chief claim for consideration, Mr. Pullan
proceeded to mention the works of the Crusaders existing at
Jerusalem and other places in Syria, remarking that the charac-
ter of their architecture was almost exclusively French, and of
ilood style, especially that of the south fagade of the church of the

oly Sepulchre; the church of St. Anne, the Hospital of St.
John, and the church in the village of Abou Gosh. He then
briefly alluded to the works of the knights of St. John, in the
isles of Cyprus, Rhodes, and Cos, and the Castle of Boudroum,
and concluded his lecture as follows—

To return to the legitimate part of my subject, I have to say
that Byzantine architecture, which did not materially alter
during the fourth period, became the parent of the Russian and
other styles which prevailed under the dominion of the Greek
. church, but that in later times the first Byzantine building was
never surpassed, or even equalled.

The study of this architecture then I commend to your notice.
But some of you may be inclined to say—Of what practical use
can a knowledge of it be to us: now-a-days we cannot afford to
waste materials in erecting massive piers,nor to constructimmense
domes over our churches, as the former would obstruct both
sight and sound, and the latter would require more science in their
construction than groining, and without decoration would have
& bare and bald effect. In answer to this, I may urge that, as the
architects of the twelfth and thirteenth centuries in Acquitaine
afiapted the Byzantine dome with great success, altering its propor-
tions and making it pointed instead of flat, in order to suit their
more aspiring architecture,—so might we, in like manner, use it
in our town churches. Those who know Angouléme Cathedral
will remember what breadth and dignity it gives to the aspect
of the interior, and, now that we have a rising school of decorators,
the bure effect might be removed by frescoes or distemper
paintings. :

So long as we carry our utilitarian principles into church-
building we can never expect to have in England so magnificent
a cathedral as St. Mark’s at Venice—which, by the way, is the
most perfect Byzantine church to be seen in Europe, built by
architects from Constantinople—but it is not so certain that we
may not see a reproduction of one of the grand dromic churches
of Byzantine times, as a church on such a plan would afford
wide spaces and comparatively small obstructions, and would
at the same time afford opportunities for fine proportions and
for refined ornamentation, Eoth of which are often neglected in
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our Gothic buildings. At all events, the study of Byzantine
architecture may be useful, in showing how Classical proportion
may be applied to a distinct style, and willpoint out the direction
in which our expectation of an improved Gothic should lead us
to direct our studies.

Mr. Pullan’s paper was illustrated by a series of drawings from
Eastern Churches, and with an original design by Mr. Pullan of the
Interior of a Church in the Byzantine style.

Mr. DUNPHY said that, though they might not entirely agree with
Mr. Pullan with regard to the applicability of Byzantine architeo-
ture to modern uses, yet the members of the Association were deeply
indebted to Mr. Pullan for the able and luminous paper which he had
read. He bad the greatest pleasure in moving, that the thanks of the
Association be offered to Mr. Pullan for the same.

Mr. BENWELL seconded the motion. He had been at Venice, and
his study of the style as there seen led him to question whether it could
be adapted to an English climate. If an architect retained the typical
forms of Byzantine architecture, he could not sufficiently light a church
for this country. Looking at Mr. Pullan’s design he (Mr. Benwell)
could not see how it could be suitable for Protestant worship. The
Byzantine churches are gloomy, morose, and wholly unsuited to the
Church of the present day, and unless the style can be made lighter it is
useless to suppose that it can form the nucleus of a new order of archi-
tectu

re,

Mr. W. RIDGE remarked, that in the study of any style cur object
was not to reproduce buildings in that style, but to study the effect pro-
duced and the means employed to produce them, for the sake of our
own education- We often speak of the space under the domein St.
Paul's Cathedral—and space is perhape the impreseion chiefly conveyed
to the mind by the use of the dome. If in our large churches we had
more of this feeling of apace, it would add much to their eur as
well as their utility. Mr. Ridge, however, questioned the desirabilit
of using domes, on account of their effect on sound. It would not do
to build a church with a large dome at the intersection of the tran-
septs, if that dome had the property of swallowing up the voice; and
a series of dumes would probably interfere more with the sound than
ordinary vaulting. The study of gyzmtine architecture was therefore to
be pursued more for the purpose of educating the mind than for the
purpose of building churches in that style. ﬁe hoped that before lo:
they would cease to build in any particular style; that they woul
not put up 13th century, or 15th century, or Byzantine churches,
but that the buildings they erected would be built with truth and con-
;i::ency, and not “cribbed ” frem any particular style which has gone

ore.

The President said that the paper contained information of a most
interesting and valuable character, and showed the results of much
travel and research. The man who had travelled most, and had seen
most, will, in most cases, conceive the best designs. The artist did not
travel for the sake of making a copy of some building, but in order to
have his mind imbued with ideas of beauty, and the man who knows
most of the buildings of the past will best give us his experience when
he comes to design for this day and generation. It was not necessary
to copy, but the man who did not take advantage of all that the
ancients had left behind was deficient of common sense. Of Byzantine
architecture he would speak with all humility. He had only read about
it, and seen some of the churches in France which partook of its style.
The impression left upon his mind by these was, that they expressed
great solemnity, but he could not admire the style to the extent Mr.
Pullan ap to do. He (the President) did not think that churches
ought to be built in the 19th century with a grand nave, long aisles, and
long fagades. He could not, moreover, agree with Mr. Pullan as to the
dome. He considered they were not bound to erect great unnatural
walls to support what had a heathen signification. He did not think
they should take a heathen temple as & model for a Christian Church.

Mr. DunpRY said Mr. Pullan’s remarke on space were most valuable.
But before they got the space they would require to get more reverence
in the people. He had lately asked one of the vergers in St. Paul's, if
the building was ever used by individuals for acts of devotion. He had
replied that foreign visitors occasionally knelt in silent pm&er, but that
the British public never manifested any such emotion in the building ;
except, of course, in that portion which was railed in for stated public
worship.

Mr. pPOLLAN, in replying to the comments which had been made upon
his paper, stated that his object in bringing the subject before the associ-
ation was not that they should have a slavish revival of

B :
architecture, but to induce those who had not hitherto paid atte{:i%gb\

the style to study it, so that they might produce something new.
Byzantine architecture would be something new, and he believed it could
readily be adapted to suit the requirements of modern Protestant worshipr
as regards light and hearing.

Mr. RODETT inquired what was the heathen significance of the dome,
to which the President had adverted.
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The President explained that he meant that the dome was in use
among the Romans, and had been handed down from them.

‘The vote of thanks to Mr. Pullan was unanimously adopted.

Mr. RIDGE called the attention of the meeting to an advertisement
issued by the Trustees of St. Mary's, Islington, calling for designs for
a workhouse, and offering to &ny the architect 24 per cent. upon the
outlay. The Trustees also offered premiums of £100, £80, and £20,
respectively, to be awarded to three designs, which are to become the
property of the Trustees. With regard to the third premium, he hardly
thought £20 a proper price for a design for a workhouse for a thousand

. He thought that the question of the two-and-a-balf cent.
put forward, as it had been, in such an unblushing way, ought to be
taken notice of by the association in some manner.

The President thought it better not to take any action in the matter.
So long as architects were found willing to compete for such prizes,
trustees would be found ready to offer them. These gentlemen no
doubt did it in ignorance.

Mr. Ridge could not agree with the President upon this point. He
thought that, out of compassion to the ignorance of the Trustees, they
ought to receive some intimation as to the proper scale of remunera-
tion, and he therefore begged to move, ‘‘That the Secretary be in-
structed to forward to the Trustees of St. Mary’s, Ielington, the Insti-
tute's Schedule of Architects’ Charges, with a letter, calling attention
to the remuneration clause.”

Mr. RIDDETT seconded the resolution, which was carried.

—_———

EXPERIMENTS IN MIXING AIR WITH LOW-
PRESSURE STEAM.*

By T. McDo~NovuGH.

THE apparatus used is of a simple form, steam being gene-
rated in a small boiler and allowed to escape through a nozzle so
as to strike npon the fans of a little air-mill. The quantity of
steam escaping in a given time, and the number of revolutions
introduced in the air-mill by this means was determined in the
first place by direct experiment. Air from a gas-holder under
moderate pressure is then allowed to flow into the rear of the
sawme jet and issue with the steam. The amount of air so added,
and the number of revolutions in the air-mill during a given
time being again determined, it is thus found that the a«ltfi‘tion
of a small amount of air, say & that of the steam, would increase
the number of revolutions in the mill by a much greater quan-
ti%, as in this case by }.

he following table exhibita the result of many experiments:

Table of R"mmta in Mizing Air and Steam.

Rewlutions of
et ® min...| 60|60 | 60| 60|60 | 60|60 60|60 70]60:84]60]86
Culijc inches of
whesm ¥ min... [433 [433 [438 [432 [432 [483 [432 1432 482 [504 [432 |6o4 [432 |610
Inlies of air
wlkded $min..| 48 | 60 | 83 {120 [150 200 | 40 | 66 | 65 | 85 | 56 {100 | 85 [120
Mothom of wheel
with steam and
af .. .. 78|90 91 120 |165 164 | 74 107 | 88 {111 | 80 [180 | 99 |150
-y A
ol over
due to In-
wl...ioﬂ'” 17|87 161|166 |30 44 |30 25 -32

Ezample—In the first column, by adding 43 inches of air to
432 of steam, the wheel increases its speed from 60 to 73, or
about one quarter for an added volume of one-tenth.

This action it is proposed to apply to steam engines by so
arranging the valves, &c., that air in place of steam will be
admitted during the first part of the stroke, after which the
steam will be admitted and mix with this air.

These experiments and results do not stand alone, but are
supported by otber independent investigations. Thus, similar
facts bave been observed in connection with a small steam tur-
bine, by Prof. R. E. Rogers, of the University of Pennsylvania,
and a plan for using air and steam together mentioned in the
London Mechanics’ Magazine, January 1865, page 7, points to
some observations in the same direction.

In explanation of some of these experiments, it may be sug-
gested that the introduction of cold air might condense some
portion of the steam, 8o causing it to be projected in liquid drops

* From the Journal of the Fracklin Institute.
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against the wheel, by which means its motive power would be
more efficiently applied than when it issued as an expanding and
diffusable vapour.

The apparatus referred to above was ::Elained by means of a
drawing made upon a plate of glass (coated with a collodion film,
which had been sensitised, exposed, and developed in the usual
mauner) placed in a powerful lantern, by which a greatly mag-
nified image was thrown upon a screen conveniently adjuste%,
and thus made distinctly visible to all in the room.

Hehietos,

A History of Architecture in all Countries, from the Earliest Times
to the Present Day. Vol. 1. By James Ferausson, F.RS,, &e.
London: Murray.

It is not often the case that an author enjoys, or makes for
himself, the opportunity of revising his work, not only while in
the form of manuscript, or while passing through the press, but
after it has been published and criticised, and calm reflection
has been possible. And yet, to those who know how important
the results of repeated revision and correction renewed after an
interval has been allowed to elapse, often prove, it is a subject
for regret that this process should not oftener be possible.

The work now given to the public presents what we ma
term a third edition—a revised revision—of the views expressed,
and the materials collected for publication, by Mr. Fergusson,
in his work on ¢ The Principles of Beauty in Art’ This book
was to have contained three volumes, but the success of the first
volume was not such as to encourage the author to continue it
in the form in which it was begun. ¢The Illustrated Hand-
book of Architecture,’ published in 1855, gave to the world the
muterials prepared for the earlier work, with no doubt many
additions, and something of the theoretical views propounded in
that volume of it which actually appeared, in a condensed but
highly systematic form, and in popular A new
edition of that work being now called for, the following extract
fxl-]om e:]llle preface explains in what way the author has replied to
the .

‘“Under theee circumstances the question arose, whether it would be
better to republish the Handbook in its original form, with such additions
and emendations as it arrangement admitted of, or whether it would
not be better to revert to a form nearly approaching that adopted in the
‘True Principles,’ rather than that followed in the composition of the
Handbook, as one more worthy of the subject, and better capable of
developing its importance. The immense advantages of the historical
over the topographical method are too self-evident to require being
pointed out, whenever the object is to give a general view of the whole
of such a subject as that treated of in these volumes, or an attempt is
made to trace the connection of the various parts to one another. If the
intention is bnly to describe particular styles or separate buildings, the
topographical arrangement may be found more convenient; but where
anything beyond this is attempted, the historical method is the only one
which enables it to be done. Believing that the architectural public do
now desire something more than mere dry information with regard to
the age and shape of buildings, it has been determined to re-model the
work and to adopt the histerical ement. In the present instance
there does not seem to be the usual objection to such a re-arrangement—
that it would break the thread of continuity between the old and the
new publication—inasinuch as, whichever method were adopted, the
present work must practically be a new book. The mass of information
obtained during the last ten years has been so great, that even in the
present volume a considerable portion of it has had to be re-written, and
a great deal added.” .

The first volume, as now issued, contains nearly half as many
more pages as the first volume of the Handbook, and one-third
more woodeuts; but the addition thus made to the bulk and
richness of the work is not by any means the most important
part of the change. The division of mankind into races, and the
variations in art, consequent on the natural capacities or quali-
ties inherent in each race, a subject slightly touched upon in
the Handbook, is now made to form to a great extent the key-note
of the treatment of the subject; and this gives a philosophic
value to the re-issue greatly in advance of the older work,
excellent though that undoubtedly was in many most essential
particulars. It is true that on this score the work may be
considered now more open to criticism that it was in the
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Section of Eastern portion of Church of Mortier en Der.

origival form, but for this Mr. Fergusson is prepared, remark-
ing, with great justice,

“My conviction is, that the lithic*mode of investigation is not only
capable of supplementing to a very great extent the deficiencies of the
graphic method, and of yielding new and useful results, but that the in-
formation obtained by its means is much more trustworthy than anything
that can be elaborated from the books of that early age. It does not

View of the M )| of Hali , &8 d by Mr. Fergusson.
therefore terrify me in the least to be told that such men as Niebuhr,
Cornewall Lewis, or Grote, have arrived at conclusions different from
those I have ventured to express in the following pages. Their informa-
tion is derived wholly from what is written, and it does not seem ever
to bave occurred to them, or to any of our best scholars, that there was
vither history or ethnography built into the architectural remains of an-
tiquity. While they were looking steadily at one side of the shield, I
fancy I have had a glimpse of the other., It has been the accident of
my life—I do not claim it as a merit—that I have wandered all over
the old world. T have seen much that they never saw, and I have had

access to sources of information of which they do not suspect the exis-
tence. While they were trying to reconcile what the Greek or Roman
authors said about nations who never wrote books, and with regard to
whom they consequently had little information, I was trying to read the
history which these very people had recorded in stone, in characters as
clear and far more indelible than those written in ink. If, consequently,
we arrived at different conclusions, it may possibly be owing more to the
sources from which the information is derived, than to any difference

e UPPER STOREY------cccecomam

Plan of the Mausol at Halicar , from a drawing
by Mr. Fergusson. Scale, 50 feet to 1 inch.

between the individuals who announce it. Since the invention of print-
ing, I am quite prepared to admit that the ‘litera scripta’ may suffice.
In an age like the present, when nine-tenths of the population can read,
and every man who has anything to say rushes into print, or makes a
speech which is printed next morning, every feeling and every informa-
tion regarding a people may be dug out of its books. But it certainly
was not so in the Middle Ages, nor in the early ages of Greek or Roman
history. Still less was this so in Egypt, nor is it the case in India, or in
many other countries; and to apply our English nineteenth century ex-
perience to all these seems to me to be a mistake. In those countries
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and times, men who had a hankering after immortality were forced to
build their aspirations into the walls of their tombe or of their temples.
Those who had goetty in their souls, in nine cases out of ten, expressed
it by the more familiar vehicle of sculpture or painting rather thaun in
writing. To me it appears that to neglect these, in trying to understand
the manners and customs or the history of an ancient peuple, is to throw
away one half, and generally the most valuable half, in some cases the
whole, of the evidence bearing on the subject. So long as learned men
ist in believin%oothat all that can be known of the ancient world is to
found in their books, and resolutely ignore the evidence of architecture
and of art, we have little in common. I consequently feel neither
abashed nor ashamed at being told that men of the most extensive book-
learning have arrived at different conclusions from myself—on the con-
trary, if it should happen that we agreed in some point to which their
cotempo works did not extend, I should rather be inclined to suspect
some mistake, and hesitate to put it down.”

The arrangement of the work being now not geographical, but
historical, so far indeed as an historical sequence can be followed
in a parrative, which often is required to tell one after the
other, things that really occurred simultaneously, though in
different purts of the world; Mr. Fergusson has decided that the
beat arrangement available is one which divides the whole
history of architecture into four great parts.

““The firet, which may be called ‘Ancient or Heathen Art,’ to com-
prehend all those styles which prevailed in the old world from the dawn
of history in Egypt till the disruption of the Roman Empire by the
removal of the capital from Rome to Coustantinople in the fourth cen-
tury. The second to be called either ‘Medieval,’ or more properly
Christian Art.” This again subdivides itself into three easily-understood
divisions. 1. The Romanesque, or Transitional style, which prevailed
between the ages of Constantine and Justinian; 2. The Gothic, or Wes-
tern Christian; and 3. The Byzantine, or Eastern Christian style.
Either of these two last might be taken first without incongruity; but
on the whole it will be convenient, first to follow the thread of the his-
tory of Gothic art, and return to take up that of the Byzantine afterwards.
The Western styles form a complete and perfect chapter in themselves,
based directly on the Romanesque, but borrowing very little and lending
less to any other style during their existence. They also perished earlier,
having died out in the sixteenth century, while the Byzantine continued
to be practised within the limits of the present century in Russia and
other Eastern countries. Another reason for taking the Gothic styles
first, is that the Saracenic spring directly from the Byzantine, and accord-
ing to this ement would follow naturally after it. The third
grut division of the subject I would suggest might conveniently be

enominated ‘Pagan.’ It would comprise all those minor miscellaneous
styles not included in the two previous divisions. Commencing with the
Sassanian and Saracenic, it would include the Buddhist, Hindoo, and
Chinese styles, the Mexican and Peruvian, and lastly, that mysterious
group which, for want of a better name it mnay be convenient to call the
*Celtic styles.” No very consecutive arrangement can he formed for
these. Nor is it neccssary; they generally have little connection with
each other, and are so much less important than the others that their
inode of treatment is of far less consequence, and in the present state of
our knowledge regarding them, a slight degree of reiteration may be
considered advantageous. The fourth and last great division is that of

the ‘ Modern or Copying styles of Architecture,” meaning thereby those

which are the products of the renaissance of the classical styles, that
marked the epoch of the cinquecento period. These have since that time
prevailed generally in Europe to the present day, and are now making
the tour of the world. Within the limits of the present century it is
true that the copying of the classical styles has to some extent been
superseded by a more servile imitation of those of medieval art. The
forms have consequently changed, but the principles remain the same.
It would of course be easy to point out minor objections to this or to any
schetne, but on the whole it will be found to meet the exigencies of the
case as we now know it, as well or perhaps better than any other.”

We have now indicated, and chiefly in our author’s own words,
the maiu points in which this recast of the Handbook differs from
its original form, and it only remains to add, that anything which
way have been said in favour of the earlier issue of the work,
Epplieo with egual, in fact, with greater force to this later one.

vmpendious, careful, and lucid in his writing, the author knows
well how to seize the salient points of a large and intricate sub-
ject, and to bring them alone, separating them from much which
it must often be most difficult to reject, under notice. For the
purposes of ordinary meun of letters, this book will probably long
remain a sufficient text-book. For the architect, although it is
not by iteelf sufficient to give him the knowledge he ought to
possess on any one point, yet the ‘History’ now is, and will
probably loug remain, the best general manual accessible. To
the student it will prove invaluable, as a sysiematic introduction
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to the study of hiaart. To the more advanced practitioner it
will be a valuable assistance in many ways, not of course as a
book of working examples, but as a manual of information, and a
starting-point from which to commence any investigation pro-
posed to be undertaken.

As specimens of the quality of the additional wood-cuts
incorporated in this volume, we are enabled by the courtesy of
the publishers to give the accompanying illustrations:—No. 349,
the church of St. Mortier en Der, in France, a cut remarkable
both for the excellence of its executiom and the beauty of its
subject; and No. 154 and 155, giving a view of the restoration
made by Mr. Fergusson, of the Mausolenm of Halicarnassus, a.
notice of which appeared in our columns some time back.

The Homes of the Working Classes, with suggestions for their Im-
provement, By James Hore. London: Longmans and Co,
1866.

Tais book is a very superior essay on one of the most impor-
tant subjects of the day, and enriched with a large amount of
valuable information, partly incorporated with the text, and
partly embodied in notes and an appendix, but remarkable for a
clear, comprehensive, and well expressed statement of a case
which has, it is true, been often stated already, but which still
needs to be urged on public attention in every possible way.

In his first paragraphs, the author of this work observes, that
“ the improvement of the material circumstances of the working
classes is the condition precedent to all other efforts for raising
their moral character.” This is uudoubtedly true, and if any
step could be taken which would more than another improve
that material condition, it would be the placing within the reach
of the working man a decent comfortable dwelling. The ma-
jority of the dwellings of our artizans, not to mention our
{abourers, are neither decent nor comfortable; they are a
reproach to our much boasted civilisation, and call loudly for
radical improvement; and the great importance of this question to
the whole of the nation makes us welconie so well considered aud
thoughtful a contribution to the literature of the subject as this
work of Mr. Hole, with great pleasure.

The writer appears to be familiar with the north of England,
especially Yorkshire, and as some nutable experiments have
been tried there in cottage-building on a large scale, of which
he gives details not previously published, his work acquires
an additional interest from this circumstance, the more so as he
has also taken care to inforin himself of what has been done
in the Metropolis, or by societies aud benevolent associations
having their headquarters there.

Iu approaching his subject our author begins, by showing that
the accommodation for the poor is far from being what it requires
to be, and points out in what respects it specially fails of fultilling
the requirements of health, decency, and comfort. Bad drain-
age, deficient air supply from without, deficient air space withiu,
narrow streets, scanty light, deficient and bad water, want of
suitable conveniences,areall in turns dwelt on, and the evilaresult-
ing from them are vigorously sketched; and then at greater length
are stated the remedies applicable to this state of things. These
rewedies, after being considered separately and at some leugth,
are thus epitomised towards the conclusion of the volnme.

““To sum up briefly the conclusions to which all who are conversan-
with this subject have arrived, it appears that what is now more part
ticularly wanted to improve the sanitary conditions of the large masses
of our population are the seven following: —

1. The supervision by a central authority of the local bodies who are
intrusted with the management and control of sanitary regulations, so as
to ensure that the powers intrusted to the local authorities are fairly and
honestly carried out.*

2. The appointment of medical officers for each town, as is done at
present in London, and in some other places, with this difference: that
the appointment and payment of such officers should rest with the
central, and not the local authority. Health inspectors also should be
appointed, on the same plan as the present factory inspectors, who should
report annually to Parfinment on the sanitary condition of their respec-
tive districts.

3. A general Building Act regulating the minimum width of streets,
prohibiting cellar-dwellings, back-to-back houses, and the construction
of all houses—at all events in towns—which did not comply with certain

* As the Poor-Law Board does with the Board of Guardians.

t No uniform rule, founded upon general principles, exists to determine the amount
of open space to each house. e following is the amount of open space per bouso
ll;equ;;od in difforent towns, extracted from the Bradford Report ou the Building

ye-laws: —
1
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well-ascertained conditions of health, such as drainage, supply of water
to each house, &c. The various legal provisions relating to the public
health, such as the Public Health Acts, the Local Government Acts,
Removal of Nuisances and Diseases Prevention Act, Common Lodging-
Houses Acts, and others having reference to the same point, require
consolidating, with such amendments asimproved knowledge of the mject
now requires.

4. Such an alteration of the laws relating to common lodging-houses
a8 shall reach all the houses needing the application of them.

5. Government loans by way of mortgage on the property, to be
granted on liberal terms to local authorities, public ies, and private
individuals, for the erection of improved lodging-houses and cottage
_dwellings, whenever a clear and urgent case could be made out for such
assistance, with adequate security for repayment of the advances.

6. Inducements to the working classes to become the owners of their
dwellings, by increased facilities in the purchase of land, by removal of
legal impediments, by simplifying the process and cheapening the cost of
conveyance; and giving also encouragement by conferring tie privilege
of the borough franchise on every working man who acyuires such
ownership.

7. Power to be given to owners of lands tied up by any legal disa-
bility, to dispose of it whenever required by the local authorities; and
power, too, to be given to the latter to compel the sale of land within a
certain radius, whenever the supply was inadequate to the growth of
population or its sanitary exigencies.

e question of improving the dwellings of the working classes is
intimately connected with otber social questions, which it is not our
object to discuss here, but which may be briefly indicated. As better
houses would make better men, 80 better men would make better houses.

Into the consideration of all the heads of this inquiry we do
not intend to follow our author; what is said on each one of them
will repay any reader whose attention is devoted to the subject
of ameliorating the condition of the poor. We have already
taken up however one isolated part, and have quoted at some
length the account of the buildings at Halifax, promoted by
Mr. Crossley and assisted by a Building Society there, and we
have given illustrations extracted from L%r. Hole’s volume of the

m\%eneml arrangement of them. In our present issue we engrave
t

1e plans and elevations of some of the dwellings themselves, but
the fulness of the descriptions already quoted renders it
uunecessary to return to them here. We will instead conclule
by quoting one or two passages, in which the very serious diffi-
culty of conducting such enterprises in a manner to make them
remunerative is fairly stated, a difficulty which must be over-
come before au extensive improvement can take place.

Name of Town. Am::qgm.l‘pm Dli't‘“m 0
1 Story 150 square feet 10 feet
Bradford, Morley { 2 Stories 180 do. 12 do.
3 Stories 225 do. 15 do.
Bangor, Brighton, 1
Barnsley, Derby ! 1 Story 150 square feet 10 feet
Doncaster, Do- | 2 Stories 150 do. ... 15 do.
ver, Grimsby, | 3 Stories 150 do. 20 do.
Leicester, Ply- | Abve.3 Stories | 150 do. 25 do.
mouth, Warwick
1 Story 150 square feet 10 feet
Bolton ... {2 Stories 160 do. ... 12 do.
. 3 Stories ... | 160 do. ... 15 do.
1 Story ... | 80 square feet 10 feet
Bradford, ™ {2Stories . (80  do. .. 15 do.
* (8 Stories .. | 80 do. ... ... | 25 do.
o Four parts unbuilt upon
Cardiff ... to five parts built upon
rl Sto Breadth of the build- 40 feet
Coventry ... . y ing by across
| 2 Stories and Do 60 feet
above. : 8Cross
Two-thirds of the entire
201?)::2““% area of the ground-
. ' floor.
Darlington " One-half of the entire
Large area of the ground-
houses floor.
(| One-third of the entire
< area of the ground on
Sunderland Jl which the house shall
stand.
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“The improvement of the dwellings of the poorer classes, to any
appreciable extent, is not a work which can be accomplished by chari-
table subscriptions. Philauthropy can scarcely be expected to grapple
with an evil of this magnitude. It may give the impulse, but the work
must be conducted by wise organisation and on ordinary commercial
principles. In short, unless experiments in this direction pay, they will
not be repeated, and they must pay as much ae m{eof the ordinary in-
vestments of capital, including conmpensation for the trouble and risks
connected with undertakings of this description. The attempts hitherto
made, though suocessful in some aspects, have not fulfilled this cardinal
condition. Most of the model lodging-houses of London have not
averaged 4 per cent. The Improved Industrial Dwellings Company
(Limited), established in consequence of the success of Mr. Alderman
Waterlow in the erection of Langbourne Buildings (paying 8 per cent.),
have indeed a prospect of much better dividends. The four blocks of
buildings they have built show a probable profit of from 64 to 9 per cent.,
and the dividend already paid is 5 per cent.

The earlier London societies, while fully alive to the importance of
making their undertakings pay, have found the conditions of the problem
too strong for them, and hence it is benevolence, not commereial enter-
prise, that has found the capital. So, too, with single dwellings. How-
ever remunerative in other respects, the disagreeable fact remains that
the return is only 4 per cent. upon the outlay of Mr. Salt at Saltaire,
and Mr Akroyd at Copley. experiments, however, are excep-
tional, because profit was intentionally made a minor consideration, and
beauty and completeness a primary one. Good dwellings of the cottage
class, however, cannot be built to pay a large percentage. To improve
the quality, generally speaking, involves increased cost, a diminished
rate of profit, and therefore lessens the motive to build proportionally.”

The most promising mode as stated by our author for meeting
this great difficulty, in circumstances where a building socie
like the Halifax one is 1mpracticable, must be some plan whi:{
will cheapen the capital required. And from these pages it
appears that Mr. Alderman Waterlow has actually obtained a
promise from the Government of assistance, by way of loan
at a moderate rate of interest, under certain conditions.

“At the instance of Mr. Alderman Waterlow, the Lords of the
Treasury will apply to Parliament for the purpose of carrying out this
proposal, on condition that the public bodies to whom the money of the
State is lent shall be content with a maximum profit of 5 per cent., with
the object of distinguishing their case from that of ordinary commercial
enterprise.’ ”

Turning for a moment to the appendix we find several valu-
able documents; none more so than the one entitled “a Chapter
on Leeds.” Thinking men have been horrified by the descrip-
tions of those London dwellings of the poor which are the chief
haunts of typhusfever, that have lately appeared in the ‘Times’
from the pen of Dr. Jeaffreson, but here seem statemeats showin
a condition of thingsalmost if not quite as bad. One of the 1
physicians, writing to the ‘Leeds Mercury,’ thus graphically de-
scribes some of the districts where the fever nests may be found:—

“This is no description of a plague-stricken town in the fift~enth cen-
tury; it is a faint effort to describe the squaler, the deadliness, and the
decay of a mass of huts which lies in the town of Leeds, between York-
street on the one side and Marsh-lane on the other; a place of ‘darkness
and cruel habitations,” which is within a stone’s-throw of our parish
church, and where the fever is bred. These dwellings seem for the most

art to belong to landlords who take no interest whatever in their well-
geing. One block perhaps has fallen years ago by inheritance to a gen-
tleman in Lancashire, Devonshire, or anywhere; another to an old lady;
a third, perbaps, to an obscure money-lender. Meanwhile the rotten
doors are falling from the hinges, the plaster drops from the walls, the
window-frames are stuffed with greasy paper or old rags, damp and
dung together fester in the doorways, and a cloud of bitterness
over all.”

Melancholy indeed it is that so many of our fellow creatures
should be doomed to the wretchedness of such dwellings as these
and the more acutely we feel the pressure of this great and cry-,
ing evil, the more heartil{ shall we welcome a well-judged and
painstaking effort to contribute towards the improvement needed
to be brought about; such an etfort has been made by Mr. Hole
in the work before us, and with very remarkable promise of
usefuloess.

Te principal Ruins of Asia Minor. Illustrated apd described
by CuarLEs TesiER and R. PorpLEwELL PuLrany F.RIB.A,
Loudoun: Day and Son, 1865. ’
This handsome and beautifully illustrated volume, cgt

selection from the engravings accompanying M. Tesier® large

work, and showiug general views and details of some of t# best
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examples of temples and other edifices which he mersured. The
descriptive letterpress gives short descriptions, taken from his
writings and those of other travellers who have visited this
interesting district, and includes a narrative of Mr. Pullan’s jour-
nies for the Dilettanti Society and the Government. We cannot
pretend in a short paragraph to do more than name a book of
this importance as among the works recently received, but we
sball give a full notice of it in an early nuwber.

—_———

ARTIZANS' DWELLINGS, WEST HILL PARK,
HALIFAX,

WE give illustrations in this number of some of the dwellings
composing the group of which a block plan, and perspective
view were illustrated in our last.

By reference to the account there given, it will be seen that, of

- the two classes of dwellings forming the subject of our present
illustrations, those of Class No. 4 have cost aboat £160 for each
h.oule, and class No. 3 are to cost £270 each, land and all con-
m_:ient expeuses being included in each case. Those fawiliar
with the subject will recognise that the cost of Class 4 is very
moderate; that of Class C probably provides for better finishing
than is obtainable iu such buildings, and in that case is not
excessive. The planning and general treatment of both these
designs are very good, and reflect credit on the architects,
Messrs. Paull and Ayliffe, of Manchester.

[ —

INSTITUTE OF BRITISH ARCHITECTS.

AT the ordinary general meeting of the Institute of British
Architects, held on the 22nd ult., Mr. A. J. B. Beresford Hope,
M.P., President, in the chair, after the usual preliminary business
of the evening, the President presented to Prof. Thomas L. Don-
aldson, past president, Emeritus Professor of Architecture at Uni-
versity College, London, a gold medal bearing his portrait, struck
at the instance of his professional brethren, to commemorate his
:arnest and zealous services in promoting the study of architec-
ure.

Io an eloquent address, the President referred to the distin-
guished services which Prof. Donaldeon had rendered to the
cause of arehitecture in this country daring his lengthened career,
and stated that it was mainly through his personal exertious
that the Institute first took complete form aund action in the year
1835, under the presidency of the late Earl de Grey, with Mr,
Douvaldson as the Honorary Secretary, and who at the request of
the Couucil read a very able and comprehensive paper pointing
out the various ways in which the members of the profession
wmight make themselves useful to the cause of architecture.
Fifteen years subsequently, the President added, Mr. Donaldson
was presented by the same nobleman with the Koyal gold medal