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Errata and Note

Page 108, line 5, after attended insert to

148, ,, S, for 1°474 read 1°477*

202, , 6 from end, for clerestory read clearstory
268, ,, 4, for clearstory read clerestory

299, ,, 7 from end, énsert half before the thickness v

306, ,, I, for panels read haunches

307, head of table and in second line below table for 88 read 88

- 308, head of table for 88 read 2
329, line 3, for poles read holes
338, ,, 12, for York read Lincoln
348, St. Albans. Now that the Lady Chapel is restored to the

church, the area should stand as 36,720. The length 532
includes the porch, which has as much right to be included as
the Galilee of Ely, and more, because it projects into the nave
below the west window. The external length however is
8 ft. less than the 556 of Winchester. The nave proper, from
the west door to the inside west face of the transept, is 280,
and to St. Cuthbert’s screen, acrossthe tenth bay, 203 ; making
the available nave for service 15,225 sq. ft., its width being 75,
orrather less than the average width of the choir. The nave of
Winchester, similarly reckoned to the inner face of the transept
pillars or clearstory (as it has two aisles), must be 275, and of
Ely about 260, and York 230. The smaller lengths in the list
are up to the transept aisles only, which most people would
call the nave, but it is not a fair comparison with the churches
which have no such aisles, and where the length of the nave
is reckoned up to the tower.



A BOOK ON BUILDING.

CHAPTER 1.
AGREEMENTS WITH ARCHITECTS AND BUILDERS,

Reasons for writing—Architectural competitions—Fallacies of drawings
—Buggested conditions—New Government conditions with archi-
tects—R.I.B.A. alleged customs disallowed by law—Quantities—
Tenders and estimates—Contracts—Proper form of provision for
alterations and defective work.

ConsipERING the number of persons who at least once
in their lives purchase some experience in building,
it seems odd that none of them have thought of im-
parting any of it to their fellow creatures, with the
benevolent object of saving them from falling into the
same mistakes and meeting with the same disappoint-
ments. I do not mean to ignore the existence of
several useful books on house-building by professional
architects, nor the multitude of treatises both by
amateur and professional architects containing theories
and histories of architecture, and the writers’ views
regarding it artistically. Some of these are very good
in their way, but it happens not to be the way of
giving practical information how to avoid legal or
structural mistakes. Nor can professional architects
B



2 Reasons for this Book.

be expected to look at such questions in the same
light as those who employ them ; for they have in fact
opposite interests in some of the questions which arise.
And so it has come to pass that men who would not
make a contract for buying or leasing a house worth
1000l. without legal advice constantly involve them-
gelves in building contracts to an unlimited amount,
without any security for getting what they want, or
for having the smallest control over the work in
either its nature or its cost, or any remedy if it is
done as ill as possible. Even if a lawyer is consulted
about the contract he is as likely as not to omit the
requisite provisions unless he has himself learnt the
necessity of them by experience. I have actually
known a right form of contract turned back into a
wrong one by a solicitor who evidently knew nothing
about building and its usual consequences.

And if the requisite information on these matters
is to be given by anybody it can only be by some one
who has had more than ordinary experience in build-
ing, with more than ordinary taste for mechanical
details, which are generally less attractive to amateurs
than the artistic or theoretical side of architecture. I
happen to be in that position; for I can remember no
time when I had not a taste for the practical operations
of building, long before I had any idea of architecture.
Afterwards, from one cause or another, I have been
building, either for other people or myself, for about °
a quarter of a century, and that not merely in the
ordinary sense of employing architects and leaving
them to do as they like, but designing and looking
after the execution of the work and altogether
exercising much more control over it than employers
generally do. :



My own Experience. 3

As T have nothing to gain by advertising myself as
an architect I may say in justification for my offering
advice on architecture and building, that I have
substantially designed sundry churches and other
buildings of considerable size, viz.: the two Great
Northern Railway churches of St. James Doncaster
and the one a mile north of Peterborough, St. Mary’s
Lichfield, except the tower which had been rebuilt
before, St. Chad’s Headingley near Leeds, a small
church at Cliffe in the East Riding, and Mr. Bass’s St.
Paul’s church at Burton, which is of unusual size for a
modern one; also the Grammar School at Doncaster,
the extension of Lincoln’s Inn Library, the tower top
of Worcester Cathedral, which had never been finished
in Gothic times, and was formerly of a mean design
in brick and plaister ; and a house of my own near
St. Albans covering 1000 square yards; besides some
smaller buildings not worth mentioning. I mean that
in all these cases the architects accepted my designs
and added little or nothing of their own. I do not
include the great parish church of Doncaster, with
which I have seen my name more associated than with
these others, because that was designed in all its
leading features, and especially its dimensions, by the
greatest of modern Gothic architeets, whom I need not
name, though some things in it were modified at my
suggestion, and others added or altered since the
building. That church was so fully described in my
Lectures on Church building (2nd edition 1856) that
I shall not refer much to it here, except oceasionally
for illustrating some practical points of construction.

Architectural Competitions.—We had better begin,
as & man or a committee having a building to erect
must begin, by considering what steps to take in

B 2



4 Architectuval Competitions.

selecting an architect and plans. For this purpose it
is generally assumed that there are, not the proverbial
three courses, but only two very opposite alternatives:
one is to put the work at once into the hands of some
architect who is recommended either by general reputa-
tion or by a friend, subject to your approval of his
plans before you make a contract with a builder : and
the other, which is generally adopted by committees,
but very seldom indeed by persons who have only
themselves to please, is to have an architectural com-
petition, which committees and corporations and
Governments flatter themselves or the public will
produce the best design that can be got.

The primary object of these architectural competi-
tions is really to select an architect, whose plans may
afterwards be modified in any way that is agreed on,
just as if he had been selected otherwise; and there-
fore we ought to consider the merits of that system first.
I am afraid it must be ranked among the many things
in which all the & priori reasons point one way and
all experience the other. Those reasons are obvious
and plausible enough. One would say that the choice
of one out of many anonymous designs must prevent
jobbing or selection by favour or influence: that it
may obtain from some unknown man of genius a
better design than would be got from any well known
architect : thus in the famous Foreign Office competi-
tion in 1857 the first prize was awarded by the judges
appointed by the Government to a pair of almost un-
known architects, with what consequences will be seen
presently. Then again it is said, employing an
eminent architect commits you to his favourite style,
whatever it may be, while seeing other designs might
convince the judges that it is not the best for the



Reasons for and against them. 5

purpose; and you must apparently have a better
chance of getting the best plan by seeing many than
by having to accept whatever a previously chosen
architect may give you.

All this is so plausible that it is no wonder that all
sorts of public bodies are in the habit of accepting it as
conclusive. But experience tells another tale, and it is
not merely singular but significant, as I said just now,
that private persons, who have only themselves to please,
never act upon it, any more than they select their
clerks by competitive examination; and it is notori-
ous that, however badly some people manage their
own affairs, they do on the average manage them more
carefully and economically than public bodies. Indeed
such bodies, and by a strange anomaly, elected ones
especially, are proverbially extravagant in great things
and stingy in small ones, though here again one would
expect just the contrary. The fact is that selection
from a number of anonymous designs is generally a
mere delusion. The style of all the best architects,
and of their drawings, is so well known that they
might as well put their names to them. And we may
be sure that any architect who has a friend among the
judges takes good care that the friend knows which is
his design. Although a pair of comparatively un-
known architects got the Foreign Office prize in 1857
from a set of inexperienced judges, it soon came to be
understood that the prize was all they were to get, and
the award was generally considered a mistake. A
parliamentary committee sat upon it, and the result
was that the work was entrusted to Sir Gilbert Scott
by the Government. And then, to complete the story,
that Government went out and Lord Palmerston
came in, and after promising the House of Commons



6 The Foreign Office and the Law Courts.

to do nothing in the matter without their approval,
as soon as the session was over he told the architect
that he would cancel his appointment if he did not
change the style from that of which he was the ac-
knowledged master to another in which he had never
built at all, and so that competition went in every
way for nothing. And so did another and still greater
one, viz. : that for the long-expected Law Courts, which
arose from the offer of the Society of Lincoln’s Inn to
build new Courts of Equity in 1859 for a guarantee
of interest on a sum which will probably be exceeded
by the salaries of the architect and the clerk of the
works before this job is done. There we had all the
parade of a great Royal Commission, and the publica-
tion of a blue book of elaborate conditions and in-
structions, and an exhibition of the designs in a building
erected for the purpose, and the appointment of a
gub-committee to choose the best design, of persons
with as much architectual experience as those who
awarded the Foreign Office prize, and then a decision
of the Crown and its law officers that these great
lawyers (as two of the sub-committee were) had exceeded
their powers by recommending two architects instead
of one, because they preferred the architecture of one
and the internal arrangements of the other. And so
at last the architect was again appointed by the First
Commissioner of Works, and by an odd coincidence,
the very same (Lord J. Manners) who had appointed
the architect for the Foreign Office ten years before,
ag if there had been no competition.

It is also to be remarked that the commission had
intimated early in the business that satisfactory internal
arrangements would be more regarded than external
appearance: 80 that in this respect the selection was a



Bad Effects of Competitions. 7

breach of promise to the competitors. I say this
without the slightest preference for the design of the
one who was aggrieved in this way, but merely as an
illustration of the unsatisfactory working of competi-
tions. Nor is the case improved by the fact that even
the revised plans of the successful competitor were re-
ceived generally by public critics with such a chorus of
disapproval as no other selected design for a new build-
ing ever was before. Barry’s—or rather Pugin’s—
design for the Houses of Parliament was received with
almost universal approval, though the internal arrange-
ments and the extravagant cost—about six times the
estimate—afterwards produced the anti-Gothic reaction
which lost us Sir G. Scott’s fine Gothic design for the
Foreign Office, as just now mentioned.

Though theoretically a competition is expected to
give a choice between great and small architects, the
practical effect of it is often exactly the contrary, and
in the worst possible way: viz. to exclude the great
ones altogether, except from very great works; and
after these experiences they are justly growing shy even
of them, and will not incur the trouble and expense of
preparing a vast quantity of drawings for the small
chance of being employed, even if they get the first
prize. Nor will they work down to the kind of taste
which they know they have to expect in municipal
committees and bodies of that kind, who are the
fondest of architectural competitions. I can only ac-
count for the badness of all the Law Courts designs by
supposing that the excitement of a competition throws
even the best architects off their balance. Those for
the Albert Memorial were equally bad, or worse. Ina
discussion on the ¢ Hope of Architecture’ at the Royal
Institute of Architects in December 1874 I said that



8 Fallacies of Competition Drawings.

any architect would make me a very different design if
I employed him directly from what he would send in
for any competition. The President Sir Gilbert Scott
most significantly interjected, ¢ We are obliged.’

Even if the taste of committees were better than it
generally is, there is another difficulty which very few
people are aware of, and that is their inability to judge
without experience how large the building and its
parts will look; that is, with reference to the human
body, which is the ultimate scale by which it will be
tested. Indeed architects sometimes deceive them-
selves in that way. I asked one who sent me some
plans for a church which I had to judge of, containing
pillars divided into as many sections vertical and hori-
zontal as would have done for a cathedral, if he had
any idea how high they would be in reality, and he was
evidently bond fide surprised when I showed him that
the capitals would just reach his shoulder. Not long ago
I had a design for a wooden screen for an internal porch
sent me, which looked-well enough on paper, and had
been approved by other people, who had never thought
of trying the actual dimensions of the parts. The result
was that I knocked out exactly half the divisions, or
reduced the parts to half their number. The mistake
in this case was the more inexcusable, because the
architect was proposing to add this thing in the modern
babyhouse style to which he was accustomed, to a
church of mine in which everything is larger than
usual in churches of that size.

Fallacies of Drawings.—But though these mistakes
are often made from mere ignorance, the getting
up of competition drawings with an appearance of im-
posing size is by no means the result of ignorance.
It is managed by various pictorial devices. One of the



Fallacy of Multiplicity of Pavrts. 9

commonest is displaying in the foreground a number of
fine ladies and gentlemen on horse and on foot, looking
very small compared with the building. Steeples are
always surrounded by a flight of crows, which are
evidently designed by their number in the flight and its
apparent size, to contribute to the grandeur of the
building, and because rooks notoriously despise all but
very bhigh trees. If my friend with the many-shafted
and banded pillars had drawn a congregation in his
church, we may be sure he would have kept their heads
far below the caps of those pillars which would really
have been hidden by their shoulders, and I am equally
sure that it would not have been found out by one judge
in a thousand. It is no wonder that ordinary people
should be ignorant of all this when so many architects
bave yet to learn that cutting up a building into little
bits, which are perceived to be insignificant as soon as
you come near them, immediately gives the impression
of what I called the babyhouse style to the whole, instead
of deceiving the eye into the belief that it is large be-
cause of the multitude of parts, as it does in a drawing.
Not that I defend the opposite error of making the parts
gigantic and too few, and so diminishing their due effect,
of which St. Peter’s at Rome and the Victoria tower
of the Houses of Parliament are notorious examples ;
though it is true that that error has a kind of grandeur
in it, while the other is a miserable attempt at imposi-
tion which invariably fails in stone though it too often
succeeds on paper.

Depth of Shadows.-—Another, and in fact the com-
monest of all the fallacies of architectural competition
pictures is that of showing a false depth of shadows in
all the recesses in the walls, and so giving an appear-
ance of thickness and massiveness to the whole, which
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those who make the pictures thereby show that they
know the building ought to have, though they must
know equally well that it has not, according to the
working drawings, of which again ordinary judges are
no judges, and naturally assume the pictorial view to be
a true one. But I do not impute intentional deceit to
all who thus exhibit inconsistent pictorial and working
drawings; for it is evident that, notwithstanding
all that has been written about the importance of depth
of all the shadow-casting parts of buildings, not merely
in the Gothic styles but in every other, the majority
of architects still wilfully ignore it ; and perhaps it isnot
wonderful that they refuse to be taught by writing what
they apparently cannot see with their eyes in all those
old buildings which they profess to imitate. I will not
repeat what I said on this subject in my former book
on Church Building, beyond this one fact, that I
persuaded the architect to double the external depths
which he had at first designed in all the Doncaster
church windows, by showing him from his own books
that they would then be no deeper than the windows
in old churches of the same style. I will however
refer to what was said, not by an amateur but by a
professional architect, in a very able book a good
while ago now, viz. Garbetts Rudimentary Treatise
on the Primciples of Design in Architecture, one of
Weale’s Series—now belonging to the publishers of
this. He says at p. 103, as an illustration of this
special fallacy of preliminary drawings, that ¢the dif-
ference between the actual depth of the windows in
the river front alone of the Houses of Parliament and
the depth shown in the original picture amounts to not
less than 112,000 cubic feet of wall; which (he adds)
would be enough to make all the difference between
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a sublime building and a mean one.”’ Other writers
have spoken to the same effect; but nevertheless the
architects go on in their stereotyped way of putting
Gothic windows twice as near the outside of their walls
as the inside, while the walls themselves are often only
half the thickness that they would have been in the
time and style which they profess to follow.

Window Mullions too thin.—Another cognate trick
is that of showing massive mullions and window tracery
in the pictorial designs, while the working drawings
have them mean and thin, sometimes containing not
half, or even a third of the stone which would be
guessed at from the pictures. I believe I may say
that the two Doncaster churches, which were finished
together in 1858, were the first modern ones in which
something like the old proportions of thickness and
depth were adopted, on my convincing the architect
from the measures of some similar old churches that
they ought to be. Iremember the contractor for one of
them saying that the east window, for which I gave a
new design, contained twice as much stone as he had
guessed at from his experience of what a modern
window of that size generally would contain.

Fallacious Tenders.—But you may ask, is there no
remedy for all these difficulties and fallacies of compe-
tition ? For some of them I do not see that there is,
especially for the unwillingness of good architects to
contend for prizes awarded by judges whom they know
to be generally unqualified and incapable of judging
how their designs will look when translated from
paper into stone, and who generally select the most
pretentious of all the plans sent in, and the least
likely to be well built for the estimate. I say awell
built, because the maker of the worst possible plan in
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this respect can always fortify himself with a contractor
ready to undertake it, and who will doubtless build it
somehow, relying either upon swelling his bill with
¢ extras’. ordered by the architect, and probably neces-
sary to be ordered because they had been omitted in
the plans and specification, of which the judges under-
stand nothing ; or else upon being allowed to scamp
the work. Hence we read of cheap churches falling
down before or soon after they are finished, and we
learnt from a bishop’s sermon* for rebuilding one of
them that that style of work is called ¢ jerry building.
Many contracts are taken solely in reliance on these two
modes of converting a losing contract into a paying one,

Fixing Price beforehand.—One of the commonest
evils of these competitions is that the cost of the
building is fixed beforehand by persons who know
nothing more of the matter than that they have
been told that a building of the same kind some-
where else cost, or was contracted for to cost some
given sum, perhaps not half enough to build it
properly ; and often they proceed to fix the price with-
out even that amount of information. A man may
invite plans for a house to cost anything he likes, for
the architect can adapt the size to the price; but
public buildings generally have not only the price but
the required size specified. And then what are com-
peting architects to do? If the committee sent for a
single architect and gave him those conditions, he
would soon tell them whether it was possible or not to
erect such a building properly for such a sum of money.
But competing architects have no opportunity of doing
s0: at least any one who does knows it is equivalent to
losing the job. Consequently there are always some

* Bishop of Manchester, in September 1874.
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ready to undertake it, and to back up their estimate if
required by a contractor with a tender; of which the
result will be what I described just now. Sometimes
by way of variety of result, the contractor becomes a
bankrupt before the work is half done, and leaves the
committee to finish it as they can. That happened at
two churches which I have been concerned in building,
where there were fortunately sureties to a sufficient
amount, and also at a certain large town hall which
an architect and a contractor professed to build for
42,000l., and which I said would cost twice as much as
soon as I saw the plans, and which did cost even
more than that. The corporation who employed them
had only got securities for 2000l., and so the loss
fell upon the town. That had been a case of archi-
tectural competition, which the two churches were not.

Notwithstanding all these drawbacks I know that
architectural competitions will go on, simply because
the kind of bodies who adopt them can see all the
plausible or theoretical advantages, and know nothing
of the practical disadvantages. I wish I could say that
even employing a non-competing architect to judge or
help them is at 'all certain to produce satisfactory
results ; though it is doubtless better than having no
such agsistance. The decision of the non-professional
majority of judges in the Foreign Office competition
was against that of the professional minority of
¢ assessors, and was found to be indefensible, as I said.
No decently competent and independent architect
would be taken in by those pictorial devices which in-
experienced committee-men or town-councillors have
no chance of seeing through; nor, one would think, by
such estimates as that for the town hall above men-
tioned. But it so happens that in that case a very
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eminent one was consulted, though not expressly on
the estimates, and yet he held his tongue about the
insufficiency of the price, though it was transparent
to my comparatively small experience. If the corpora-
tion had been duly warned about it they would hardly
have been so stupid as to be content with security for
less than 5 per cent. instead of the usual 33. In con-
sequence of what happened in another place as well as
there, it is prudent to stipulate with the independent
architect so consulted that he is to be paid a fixed sum
for all the advice that he may give, as to alterations
and everything, and to resolve that he is on no account
to be employed as architect himself ; for I have known
even that happen after another had been chosen,
judiciously or not, upon the competition.

Conditions for a Competition.—It may be of some
use to suggest the best conditions that occur to me
for a competition, though I by no means pretend that
they will obviate all the difficulties I have pointed
out.

I. Architects willing to compete may send in plans
and specifications before to , from whom any
further information may be obtained.

2. All except the working drawings of details on a
larger scale are to be on the scale of } in. to a foot,
and the longest vertical lines in the perspective draw-
ings are to be on that scale also. Those drawings
are to be made from as distant a point of view as
possible (which distorts them less), and there are to be
no figures or other imaginary objects in the foreground ;
and they are either all to be or all not be coloured.
(If some are coloured and others not, it is impossible
to judge fairly, and the colouring is generally de-
ceptive.) All depths of windows, and other shadow-
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casting parts and all thicknesses are to be accurately
represented in the perspective drawings, and figured
legibly on the plans and sections, and all inscriptions
on the drawings are to be written in plain letters with-
out lines. (There is a class of architects who expect to
get credit for medizval taste by the wretched affectation:
of writing everything on their drawings illegibly, and
crossed over with lines. It is no excuse to say that
their clerks do it.)

3. No part of the work that can be defined by
drawings or specification is to be provided for by a
sum of money named in the specification. (Thisis a
fruitful source of extras, for the sum named is nearly
always insufficient for the design which the architect
proposes when the time comes; so you are left to choose
between a mean looking thing or having to exceed
the contract. I have known that happen to such
a large amount in an estimate for carving that the
committee were obliged to abandon a great deal of it
altogether ; and even then there was an ¢extra’ for
substituting masonry. I once made an architect to his
great disgust leave a conspicuous piece of work of the
mean design which the sum he had fixed would only
pay for, as a lesson to him; and thereit stood for years,
until somebody took pity on it and gave a new one. It
may be allowed in small articles of ironmongery and
the like, which are not worth specially designing, but
no further. Things not to be found or made by the
contractor should not be in the contract at all, such as
handsome chimney-pieces and other fancy articles which
the employer means to choose for himself. But that
will hardly occur in competition designs for committees. )

4. The plans and specification are to include (ac-
cording to local circumstances) all necessary drainage,
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heating chamber (there are generally separate tenders
for the heating apparatus), bells (not church bells),
grates, chimney-pieces (except as above), closets and
shelves, provision for gas pipes according to circum-
stances, boundary walls and pavement, and everything,
except furniture, that will be requisite to fit the build-
ing for its purpose.

5. The estimate for the whole is not to exceed
, but any architect who considers this insufficient
for the proper execution of the work required may say
so and send in his own estimate either before or with
his plans. (I am aware that this is in some respects
a dangerous power to give; but considering how in-
competent most committees are to fix prices before-
hand, it is a less evil than making it impossible to get
the work well done.)

6. The committee will not be bound to accept
any plan, nor to proceed with any ome which they do
accept unless they find that a contractor with sureties
in one third of the amount of the estimate to be ap-
proved by them will undertake it for that sum. If no
such contract can be made to their satisfaction, the whole
proceeding is to be void and the architect to have no
claim upon them. (The conditions of payment, either
for drawings or employment, may of course be anything
they please to announce, subject to the reminder that
architects will also please themselves whether they will
compete on those terms, and that the worse they are
for them the worse the competitors probably will be.
But I shall have more to say on that point indepen-
dently of competition.)

Responsibility and Powers of Architects. —It is
commonly assumed that the only alternative besides
a competition is to engage an architect from repu-
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tation or recommendation ; tell him what you want and
are prepared to spend; and then, as people are in the
habit of saying, ¢ throw all the responsibility on him.’
Whenever I hear that proposed I ask the proposer to
explain what he thinks he means by it, and what is
the mode of making an architect responsible for a bad
design. The only real meaning of ¢throwing all the
responsibility on the architect’ is that you are to give
no more attention to the plans of the house you are to
live in and pay for than if you had nothing to do with
it, or else to sit still and see any number of blunders
committed, which you will either have to submit to for
ever, or else to pay some other architect for pulling
the house to pieces after it is done, to try and cure them.

It is impossible however to lay down any rule for the
amount of interference which is expedient or likely to
be beneficial to the employer : no rule could be adapted
to the infinite varieties of knowledge and ignorance.
But the expediency of interfering more or less is one
thing, and the right of a man not to be made to pay for
doing things for him on his own ground contrary to his
expressed wishes, is another. Very few people are aware
that every building contract prepared by an architect
negatives this right altogether, and that architects dis-
tinctly deny it. The legal effect of the common form
of contract is neither more nor less than this :—The con-
tractor shall build, whatever it is, according ‘to the
plans for so much money ; but the architect may order
any addition or alteration that he pleases, either before
or after any of the work is done, without consulting the
employer and even though he may object ; and the em-
ployer shall pay for it at a valuation, and shall also pay
the architeet a further percentage for designing it, and
a further one besides for valuing it, unless some other

¢



18 Powers of Architects.

valuer is employed and paid, which is as bad. It was
in that way that the Houses of Parliament were made to
cost six times the original estimate, notwithstanding all
the work was done by contract. And inthat way many
a country gentleman has laid the foundation of his ruin
with the foundation of his house.

This doctrine of unlimited submission of the em-
ployer to his architect is avowed without disguise in the
latest architectural books. The author of the ¢ Choice
of a Dwelling’ doubtless knew that he expressed the
opinion of his fraternity in saying :—¢ After the plans
are settled and the work commenced it must be dis-
tinctly understood that the “client” yields himself abso-
lutely to his professional adviser.” If architects imagine
that by calling their employers “clients’ (as some trades-
men now call their customers when speaking of them,
though they take good care to call them ¢patrons’ when
asking for their patronage) they are ipso facto de-
monstrating the duty of ¢yielding absolutely to their
professional adviser, they are very much mistaken. A
client can stop his lawyer from proceeding a day longer
than he likes, or from taking any step that he objects
to, or discharge him in a moment. And it was decided
in a famous case that even when the counsel in Court
sees that the case is going against his client he may
not save him by a compromise against his will. The
analogy fails in other ways besides, as analogies gene-
rally do, except in the hands of a few great masters of
the art of reasoning, such as Bishop Butler and Arch-
bishop Whately.

The same doctrine of submission was moreover laid
down with peculiar emphasis from the chair of the
Royal Institute of British Architects at their annual
meeting in 1871, when the president of the year said
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that although he, like nearly everybody else, was far
from approving the published design for the Law
Courts, yet he considered it the duty of the nation
to yield itself absolutely to Mr. Street now that he
 had been entrusted with the work. On which it is
at least amusing to remark, that the nation, through
its official representative the First Commissioner of
Works, had just then compelled Mr. Street and all
the other architects employed by the Government
to submit to terms of exactly the contrary kind, which
I will give presently: for which Mr. Ayrton certainly
deserved the gratitude of the public, not merely as to
the public works, but because the doctrine of the
supremacy of the architect to his employer is now
exploded, by the acquiescence of all the leaders of the
profession in Mr. Ayrton’s terms.

I am glad to see that the president of the rival
¢ Architectural Association’ preached a more sensible
doctrine than that which seems to prevail at the
R.L.B.A., in his address in November 1875. For he is
reported to have said :—¢ No architect has any right to
insist on his client adopting his theories in matters of
taste ; and if it is found impossible for them to agree, it
would be far more discreet, and show a nobler spirit, for
the architect to comply with the wishes of his client
than to force upon him a work which will always be a
source of vexation and annoyance. This is a hard doc-
trine . . . but I commend the practice to all who wish
to maintain the standard of the profession.’

It must not however be supposed that the R.I.B.A.
doctrine of the supremacy of the architect will vanish
unless employers guard themselves against it, as the
Government has done at last. If you ask an architect

in the usual careless unconditional way to make plans for
c2



20  Avwrchitects overrvuling Employers.

you according to such description as you give him of your
wants, it is by no means certain that you can reject them
merely because you are not satisfied with them, pro-
vided he has followed your instructions in his own way.
Any prudent man will stipulate in his first letter to the
architect to the same effect as in Article 6 of the
competition terms at p. 16. On the other hand, if
you decline to go on after approving the plans, or make
merely frivolous or evasive objections to them, the
architect has a right, both morally and legally, to be
paid for them, either at the usual rate of 24 per cent.
on his estimate, or whatever fixed sum may have been
agreed on beforehand for plans alone, if he is employed
to do no more.

That is the first stage of the business. The more
serious one comes afterwards ; for the form of contract
with the builder, as it is invariably drawn by architects,
enables them to override the very plans you have ap-
proved, to omit the things you most particularly insisted
on, and to insert things you particularly objected to, and
in short to treat your suggestions as if you were a stranger
offering an amateur opinion. I do not mean to say
that this kind of proceeding is in one sense common ;
but I have too frequently heard complaints of it; and
I myself heard an architect tell a committee, who
found out when it was too late, as they had all been
absent for three months, that he had unordered some-
thing which he had inserted in the specification with
a sketch of it by their particular desire, that ¢ he had
never intended it to be dome.’ I have the satisfac-
tion of adding that it closed his connexion with that
public body, which has been building ever since. And
though that case was probably unique in the coolness of
the avowal it was not unique in other respects; and at any
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rate it shows what may be done under the common form
of contract with the builder. I shall give the proper
form to prevent it when we come to that afterwards.

Any architect who does not choose to be employed
except on the terms of being absolute as to alterations
has only to say so, and if the employer chooses to con-
sent he will have no right to complain afterwards.
Architects themselves have very different theories on
the point ; varying in all degrees, from complete in-
difference about enforcing their own taste, so long as the
employer does not require what is impossible or unsafe
to build, as ignorant ones will do sometimes, up to the
theory of <¢absolute submission to the professional
adviser.’” Some very properly make it a rule never to
order alterations without consulting their employer.
One who has done a good deal of church building once
said to me, ¢ I have nothing to do with high church or
low church : my business is to design what people want,
as far as I can; if they will not take my advice that is
their business.” Others not only treat suggestions with
contempt but think they are to dictate on ecclesiology
as well as architecture. Indeed it has answered admir-
ably to some of them to get the character of having
¢sound (which means high) church views’: people have
taken for granted that such professors of orthodoxy must
understand church building better than those who only
profess architecture, though I cannot say that the
results support the theory.

I conclude this part of the subject with a story
which was told me by one of the actorsin it. An archi-
tect who wanted to alter a bishop’s Palace according to
his own taste rather than the owner’s convenience said
to him, ¢You know the maxim, Cuilibet in arte sud
credendum.’ ¢ Yes,’ answered the bishop, ¢and my art is
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living in this house and knowing what I want.” On the
same saying being used to Lord Chancellor Westbury,
he answered in his bland way, ¢ No, that is not the
true reading: it is, Cuilibet in arte sud perifo cre-
dendum.’ :

Agreements with Architects.—Until a few years ago
there was no need to make any preliminary arrange-
ment with an architect as to the sum he was to be
paid, because there was one universally understood
rule, that it was to be 5 per cent. on the cost of the
works executed from his design and under his superin-
tendence, besides his actual travelling expenses, and 2%
per cent. for plans and specification if the work was not
executed under his superintendence. It is true that
the percentage system is a very bad one in a variety of
ways, sometimes unjust to one side and sometimes to
the other, and producing different results according to
mere local accidents, and giving constant support to the
common charge against architects of exceeding their
estimates for the sake of the extra percentage, which
is frequently unjust; though there is no doubt that
they often do omit many things in the plans which
they know will be wanted, while the employer for want
of experience does not. Neither is there any necessary
relation between the trouble which a building takes to
design and its cost, as is evident on the least considera-
tion. But for a long time architects preferred to ‘take
the rough with the smooth,” and the advantage of its
simplicity and being universally understood was con-
gidered sufficient to maintain the rule.

At last however they became dissatisfied, and claimed
to vary it, in their own favour, in a variety of cases; and
in 1862 the R.I.B.A., which is the oldest of several vo-
luntary associations of architects, printed a paper called
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Professional Practice and Charges of Architects,
containing two folio pages of suggestions for increased
charges, all on the percentagesystem, with an intimation
that the 5 per cent. might be reduced in the single case
of a number of houses from the same design. In 1872
they issued a revised edition of it, after some disputes
with the Government and a trial at law, about the right
to payment without giving up the plans, the architect
pleading that by the custom of the profession the em-
ployer had no right to them. The decision of the Court
of Exchequer throws some light on the right of a pro-
fessional association to invent new rules and set them
up as an established custom binding on everybody else.
The judges said that such an attempt to supersede the
common law, by what the T%mes called ¢the private code
of a highly respectable trudes union,” was ¢ contrary to
reason, good sense, and justice, impossible, suicidal,
cutting its own throat by its absurdity as soon as it
was produced.” * Notwithstanding this tolerably clear
language the R.I.B.A. actually say in their revised
edition of 1872 that ‘no authoritative decision on the
point (of the ownership of drawings paid for) has yet
been given.” What they mean, I confess I don’t know,

* FEddy v. McGowan, reported in the newspapers of 17 November,
1870, but not in the Law Reports, I suppose because the point was too
clear among lawyers to be worth reporting. Though it is necessary,
for the practical objects of this book, to criticise the official acts
of the R.I.LB.A,, and to speak of them according to law, I desire to
acknowledge the courtesy I have always received from them, in being
invited to special discussions, and to read papers on subjects to
which I was known to have paid some attention. I doubt however
whether they did wisely in converting it some years ago into a
strictly professional association, from the. more general one which it
once was. It seems that the Council, or a Committee, actually proposed
lately to give it a still more commercial character, by making it a
combination of architects and builders.
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and I doubt if they do; but they prudently add, for the
information of their brethren, that ¢it is desirable to
have a distinct understanding with the employer,’ as no
doubt it is if they wish to override the law and keep the
drawings they are paid for.

It is no business of mine to reprint this ¢ private
code’ for them ; nor am I disposed to give it even
that amount of recognition ; nor to criticise any of the
twenty-three rules contained in it, however tempting it
may be. But when architects and other writers of
books under the patronage of the R.L.B.A. tell us that
it is calculated to prevent disputes, and that people
may learn what they are to pay their architects in every
possible contingency by buying it for 3d. at their house
in Conduit Street, I feel bound to answer as a lawyer
that it is nothing of the kind, but the direct contrary ;
and to warn employers that all that can be deduced
from it is that ¢5 per cent. on the cost of the work
executed from the architect’s design’ is the very least
that they will have to pay, in the absence of some
special agreement, and that the maximum may be 10
per cent., and sometimes more. Ihave known that and
more charged, and sometimes paid with grumbling, and
sometimes properly refused because no notice had been
given of the intention to charge more than the long
established 5 per cent., which architects have over and
over again sworn to be the rule when somebody has
objected to it.

Since this was in type I am glad to see that Mr.
Burges, an eminent member of the R.L.B.A. Council,
says, in an Address to the Architectural Association, that
the R.I.B.A. rules have been misunderstood, and only
meant that § per cent. was the established charge where
no other special bargain had been made, and that they
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had not the least intention of acting as a Trades
Union to interfere with the discretion of architects in
making any bargain they pleased,according to the nature
of the work to be done. That is so far satisfactory ;
but it is obvious that if that was all they meant at first,
they would never have issued such a paper ; and further,
that the sooner they burn all the copies of it the better,
instead of going on revising and selling it for 3d., and
writing in various books that it informs employers what
they will have to pay architects under all circumstances ;
which it actually does in none, either with or without
Mr. Burges’s explanation.

The case therefore now stands thus: every employer
who hag not already had a dispute believes that § per
cent. on the cost of the building (and actual travelling
expenses) is all that he will have to pay his architect ;
but every architect believes, because he is told by this
¢ highly respectable trades union,’ that he has a right
to throw that rule over if he chooses, and to charge a
great deal more in a variety of contingencies, some of
which are almost sure to occur in every building above
the commonest kind, and that, without having given
any notice of his intention so to do. This is quite
enough by itself to prove the expediency of having a
definite agreement at first. It is easy to talk about bar-
gaining for terms beforehand being disagreeable. Disput~
ing afterwards is ten times more so ; and it is quite clear
now that you have no security against disputes unless
you do agree beforehand. Moreover the architects
themselves have at last given up the point. That new
arrangement with the Commissioners of Works which I
spoke of, expressly repudiates this R.I.B.A. code or any
other which they may set up, and the percentage
principle altogether, and states that ¢the architect’s
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remuneration shall be a fized sum to be agreed on be-
forehand. The architect himself must be the best
judge of the amount of trouble the work will involve,
which has no sort of constant relation to the cost, as
their own code admitted ; and it certainly can be no
hardship on him to invite him to name his charge be-
forehand according to his own estimate of the quantity
and value of his time, and then the employer may agree
to it or not as he pleases. Architects are particularly
fond of calling themselves Artists, and artists name
-their charges beforehand for pictures and statues made
to order. The leaders of the profession having now
adopted that arrangement with their largest employer,
the public, any others are, and I know consider them-
selves, as Mr. Burges says, at liberty to do the same,
and agree to any terms they like. The Government
arrangement may be improved in some minor points,
but it is generally so good that I give the substance of
it here.

I will put A. for architect and C. for commissioners,
or a committee, and omit superfluous words.

1. The A. will prepare sketch-plans, elevations, and
sections of the intended building, having regard to the
proposed cost, so that a contract might be made for it
including fixtures and fittings, warming, ventilating,
lighting, boundary fences, lodges, and every other work
necessary to render the building fit for occupation,
except furniture, for the proposed amount.

2. If the C. abandon the intention of executing the
building the A. shall be entitled to a sum to be fized
beforehand, and to the return of his sketches (but see
6 and 12).

3. If the sketches are approved, with or without
modifications, and the C. desire to proceed, the A.
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shall by a day to be named prepare working drawings
and specifications for competition by builders.

4. The drawings and specifications shall be full and
complete so as to enable the C.to enter into a con-
tract with a responsible builder.

5. If the most approved tender exceeds the amount
proposed the A. shall, if required by the C., revise his
plans so as to bring the expendlture within the pre-
scribed limit.

6. The plans and the documents relatmg to the
works shall be the property of the C. (i.e. at once, not
merely after the work is done) and the A. shall make at
his own expense all copies of them necessary for the
conduct of the works.

7 and 8 are merely formal as to eertificates and
clerk of the works.

9. The A. will be at liberty to vary architectural
details, provided such variations do not involve extra
cost, but shall on no account incur any increased
expenditure without sanction of the C. in writing.
(See notes on this afterwards; it is defective as it
stands.)

10. If any additional or substituted works become
necessary during the execution the A. shall furnish the
plans &ec. as soon as possible.

11. The A.’s remuneration shall be a fized sum to
be agreed on beforehand ; and one third of it shall be
paid to him on the execution of the contract; another
third when half the contract price has been paid to the
builder, and the rest when the last payment has been
made to the builder.

12. If after working drawings have been made the
C. do not proceed, the A. shall be entitled to a fixed
sum to be agreed beforehand, and the plans &ec. shall
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belong to the C. Or if they proceed only with a part
of the works the A. shall be entitled to a proportionate
part of the remuneration mentioned in (11)in addition
to a proportionate part of the sum mentioned in this
article in respect to the works abandoned.

13. The A. shall be entitled to nothing more excep.
for alterations and additions made by the written
authority of the C.

14. In that case he shall be entitled to such in-
creased remuneration as may be agreed om, or deter-
mined by arbitration. (The latter mode will probably
cost more than the sum in dispute and is a very bad one,
even with 16, which is inapplicable generally.)

15. If the A. becomes incapacitated or dies he or
his representatives shall hand over to the C. all plans
and papers relating to the works, and shall be entitled
to such equitable proportion of the unpaid part of the
said remuneration as may be agreed on.

16. Disputes to be settled by an arbitrator ap-
pointed by the Treasury.

17. No rules of the R.I.B.A. or any other society to
be held binding on the C. (This is ¢ex abundanti,
since the whole agreement is opposed to the whole
principle of those rules.)

Travelling Expenses.— After this complete abandon-
ment of their own code it is out of the question for
architects to profess to be bound by professional etiquette
or otherwise to follow it ; and at any rate I advise every
employer to reject it utterly as a mere foundation
for disputes and lawsuits, if it is sent to him. Some
of the clauses in the Government form are however
not the best, and it is in some respects imperfect,
though the basis of it is right. It contains no provision
about travelling expenses, which are not an unfrequent
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subject of dispute with some architects. Of course
actual travelling expenses should be paid, and it would
be very unwise to deter the architect from coming often
enough by not agreeing to pay them. On the other
hand I have the highest authority among architects
for saying that no more than the actual expenses should
be charged ; first because it is unwise for the architects
themselves to weight the difference of distance with
more than is absolutely necessary, and secondly because
they are not paid by time but by percentage, or by
a fixed sum, in which they can take the distance into
account if they like. Yet I have known a charge
amounting to nearly I per cent. more than the 5 at-
tempted on a large job, under the pretence of payment
for time in addition to the cost of the journeys. I advise
everybody therefore to have a distinct agreement that
the payment for superintendence, whatever it may be, is
to include everything except actual travelling expenses.

Alterations.—Another frequent subject of dispute is.
alterations, for which all sorts of charges are sometimes
made. This also should be guarded against before-
hand ; and inasmuch as alterations always mean ad-
ditions in some form or other, it is unreasonable to
charge, as they sometimes do, first for the things omitted
and afterwards for those substituted, especially as the
architect need not undertake any large alteration with-
out stipulating for a further payment, according to
§§ 13, 14 of the Government form, though (as I said) I
warn everybody against arbitrations, and there is no
occasion for it there. I myself see no harm in agreeing
to pay 5 per cent.on the amount paid to the contractor
beyond the contract sum for any further works designed
and superintended by the architect, at the request of
the employer, and in accordance with the provision of
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the builder’s contract for alterations which I shall
give afterwards. On the other hand it is true that in
every large work there are sure to be alterations, and
they ought to be reckoned on as almost certain ineci-
dents from the first, and whatever sum is agreed on
beforehand ought to carry them, unless they reach
an unusual magnitude, and then the architect has
only to require a special agreement for them; so
that there need be no injustice or disappointment to
either side.

§ 15 of the Government form is insufficient, and
I recommend a more definite stipulation such as
this :—< If the architect dies or becomes incapacitated
or ceases to be employed, he shall be entitled to what-
ever sum has been agreed on for the working drawings
in case the work had been abandoned, and also to 2}
per cent. on the value of the work executed under his
superintendence, and certified by him.” I have myself
made an agreement in that way. Even then you would
probably find it difficult to get the work carried on by
anew architect for the difference between the total sum
originally agreed on and what would thus have to be
paid to the outgoing architect or his executors; but
that is a fatality which cannot be prevented. I have
seen a contract with the builder prepared by one of
the most popular ecclesiastical architects, I suppose in
his usual form, which actually made it impossible to
get rid of him by anything short of that fatality which
no man can resist. For the contractor was to do,
and the employer was to pay for, everything the archi-
tect might order on that work during his life. And
this, involving thousands of pounds, had been signed
by a clergyman who would not have signed a lease of
a house without legal advice, on the authority of the
architect himself.
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As a final proof of the necessity for a distinct agree-
ment with the architect (besides a proper one with the
contractor) I have known one case myself and have been
told of others, where architects charged their percent-
age not only on the cost of the work designed and
superintended by them, but on a quantily of other
things of the nature of furniture which they had no-
thing to do with. It istrue that in the case I know of
myself the charge was not paid, but in others I believe
it has been from unwillingness to engage in lawsuits,
Not that such attempts are common : but it is evidently
prudent to make them impossible.

Quantities.—Before we consider the tenders and
the contract there is another intermediate element or
document, which in modern times has assumed great
importance, though the employer generally knows
nothing of it, nor (be it remembered) is it any part of
the contract legally, and nothing but confusion arises
from recognising it as such, though it may sometimes
be referred to for information. That is the bill of
quantities, of every kind of work throughout the build-
ing. TFormerly contractors used to tender from such
rough- estimates as their own experience enabled them
to make: and I don’t know that they were wider apart
than they sometimes are now with the quantities found
for them. The vagueness of the old contracts which
have been preserved, for King’s College Chapel for
instance and some others, would alarm an architect or
a contractor now. And yet we see how their work was
done. But now, under the keenness of competition,
they have every inch of section of mouldings measured
from the plans: the contractor wants to knowexactly how
many bricks will be required, even whentheyare reckoned
by millions; and an eighth of an inch thicknessin a
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board is claimed as an extra if it has not been specified ;
and the architect or his quantity-taker will be blamed,
and somehow or other an attempt will be made to get
it out of the employer if the contractor finds he has
had too little quantities given him for anything, even
though he may have had too much for others. That
is no imaginary case, for I once had a dispute of that
kind referred to me. The architect satisfied me that
the contractor’s claim was unfounded. For that reason
I advise employers not to let the quantities be taken by
anyone who can be made out to be their agent, nor to
recognise them in any way, except as after-mentioned
with reference to a schedule of prices for extras. In
some cases quantities are given avowedly excessive, to
‘enable the architect to make additions: which is wrong.

The usual practice is for the quantities to be taken
either by the architect himself, if he is not above it,
or one of his clerks acting independently, or by some
still more independent measurer agreed on by the
builders who wish to contract; and the one whose
tender is accepted pays him, all of them of course
having added the charge to their tenders, which is
usually 14 per cent. on the lowest tender ; but each man
must treat it as ‘or} on his own as he does not know the
others. I believe architects generally take care not to
guarantee the accuracy of their quantities. The first
edition of the R.I.LB.A code in 1862 actually prohibited
them from taking out quantities, but they were obliged
to give that up, especially in the country: and the
later one of 1872 expressly sanctioned it, but with the
very objectionable addition of bringingin the responsi-
bility of the employer, by suggesting that he should
pay the architect directly for it, instead of paying
through the contractor indirectly as above. It should
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be understood also, that, unless there is some agreement
to the contrary, the employer is liable to pay the
quantity-taker if he does not proceed with the work
after the tenders have been got.

In that case, by the bye, of tenders being sent in,
the revised code of the R.I.B.A. told the architects
they may chargé another half per cent. in addition to
the established 21 ; Z.e. a further 100l. on a 20,000l
building for receiving half a dozen tenders by the post.
What do they think the Court of Exchequer would say
to their attempt to set up such a ¢custom’ as that, by
private agreement, not with their employers but among
themselves ?

A little legal light was thrown on the quantity
question in an action brought by a taker-out of quan-
tities in a case where no tender had been accepted,
as reported in the Times of 8 February 1875. He
claimed 2} per cent. on the lowest tender, and alleged
that to be the customary charge. But Mr. Justice
Quain pronounced such a custom unreasonable, and the
builder who was employed gave evidence that 1} per
cent. was the real custom of the trade, and that was all
the plaintiff got : another judicial condemnation of these
attempts to make new customs, which architects seem |
unable to perceive is an ¢pso facto contradiction in terms.

Schedules of Prices.—Contracts are sometimes taken
upon what is called a schedule of prices, which means
a contract to do whatever quantity of every specified
kind of work is preseribed by the architect—or the
employer, if he is allowed a voice in his own affairs—
at such and such prices. No sensible man however
will let the contract be solely on that footing, as it
gives him no idea of even the least that he may have
to pay. The contract ought to be, as usual, for a
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certain sum for the work indicated in the plans and spe-
cification ; but it is useful and may prevent disputes, to
have a schedule of prices for extras, which should be
the prices which the contractor has put upon the res-
pective kinds of work in the plans for his own calcula-
tion of the total amount. Inthat case you pay for the
extras as you would have done if they had been origi-
nally in the plans, which of course is fair to both sides.
But care should be taken that omissions are not calcu-
lated without builder’s profit and additions with it, as
I am sure they very often are if you do not make a
bargain for them when they are ordered. I have often
gaid that whether you turn a window into blank wall
or a wall into a window it is certain to be claimed for
ag an extra, if you leave it to be settled afterwards.
Tenders. — These are sometimes loosely called
¢ estimates,’ which are, properly speaking, only the
architect’s or builder’s opinion of what the lowest
tender will be. The real causes of the proverbial excess
of cost over estimates are, fivst, that the plans and speci-
fication seldom comprise all that they ought to do;
and secondly, because alterations are required either
to cure mistakes and omissions which become evident
as the work goes on, or to meet the wishes of the em-
ployer, and very often to please the taste of the archi-
tect only. I confess myself unable to let any building
of considerable size go on without seeing things
that I wish to add or to improve, though I always
avoid pulling to pieces work already done, unless it is
absolutely necessary. Architects are therefore often
blamed unjustly for their estimates being exceeded,
though very often justly. It all depends on whether
the alterations have been caused by themselves, includ-
ing the correction of their own mistakes, or by their
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employers wanting something more than they originally
intended.

Tenders proper are the offers of the builders to do
the work for a certain sum. And care should be taken
never to accept them absolutely, but only conditionally
on the builder being ready to sign a contract in the
form prescribed, and also to find sureties to be approved
by the employer (if it is thought necessary) for an
amount equal to one third of the tender, or something
less in very large works. With great contractors of
established reputation sureties are seldom insisted on:
but with others I can say from experience that it is
most essential. The contractors for two of the churches
I have mentioned became bankrupt before the work
was half done, besides several others that I kmow of,
and the work was finished by the sureties. I have
already mentioned what happened with a large town
hall for want of sufficient sureties, not to mention
smaller works. Somehow it seems impossible to get a
half-finished job taken up by fresh contractors without
loss; and it is worse still to finish it without a contract,
which I have seen done more than once at an enormous
cost. In anotber case of my own the lowest tenderer
was unable to find sureties, for which he had various ex-
cuses, and was evidently without the capital necessary
for such a job. Unless a contractor can afford to allow
the usual 20 per cent. on the value of the work done
from time to time to be kept back till the end, he is
unfit to be trusted with it, subject to the qualification
I shall state afterwards as to large contracts. And even
that is not sufficient to dispense with security, except
for builders of established position.

I have often been surprised to find that contractors
will not take the trouble to read the form of contract

D2
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if there is one left for them to read with the specifica-
tion. They are firmly imbued with the idea that all con-.
tracts are and must be what I said at p. 17 that those
drawn by architects always are. And when they find
on coming to sign that it is not, they immediately take
alarm and fancy that there is some trick in it and
sometimes coolly write to desire you to alter it to the
usual form, even after their tender has been condition-
ally accepted. At the same time, when they have taken
the trouble to understand the form that I shall give
presently, with the help of their own lawyers, they
have always seen that it is fair, and only designed
to protect the employer from being overridden by
the architect and to secure proper execution of the
work which he himself wants. I have never known a
contractor whose tender was conditionally accepted
throw up the job rather than take it on these terms,
when he took the trouble to understand them. AllI
am saying for the present is, that if you accept any
tender unconditionally you will probably find that you
have thereby made a very bad kind of contract with-
out knowing it. Also in advertising or sending for
tenders it is usual and prudent to say that you do not
pledge yourself to accept the lowest, or any tender.
There may be very good reasons for acecepting one not
quite the lowest. Generally large builders of reputation
are preferable to small ones, especially for large jobs.
In private contracts only a moderate number of
builders selected by the architect are generally invited
to tender, but in public ones they are generally un-
limited and merely invited by advertisement. The
latter plan evidently needs still more caution in accept-
ing the lowest tender and requiring sureties, for the
great builders are hardly ever in such cases the lowest.
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On the other hand, if the number invited is very small
.there is a risk of their finding out who they are and
combining. It is evident that architects’ clerks are not
impenetrable, for the tenders even for private houses
" get somehow into the architectural newspapers, some-
times to the surprise of the architects themselves.

The Contract.—The following is the form of contract
which has been used, with small variations, in all the
buildings which I have had to do with, including the
recent ones at Lincoln’s Inn. I give it in the form for
a building firm and a committee; for a single builder
or employer it will be rather snnpler

This agreement made the —— day of
6d. between X and Y of builders
Stamp- | hereinafter called the contractors of one
part and A B and C hereinafter called
the committee of the other part Witnesseth that for
the consideration hereinafter stated the said X and
Y for themselves and each of their executors and
administrators covenant and agree with the committee
their executors and administrators as follows :

1. The contractors will build and complete within
months from the time when they are put in
possession of the ground for the sum of £ a
[church] at K in the county of M according to the
plans and specification and directions from time to
time of P the architect or such other architect as
may from time to time be employed by the committee
including all things which in the opinion of the archi-
tect may fairly be inferred from such plans and specifi-
cation to be intended without being actually specified.

2. The contractors shall also execute all such
alterations and additional works as shall be ordered
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by the architect with the consent of the committee or
by the committee. But if the contractors shall be of
opinion that any such alteration or addition will cause
additional expense they shall not be bound to execute
the same without an order in writing from the com-
mittee stating the price which is either agreed on or
certified by the architect as the proper sum to be allowed
for the same after giving credit for the value of any
omissions which have been ordered and such order shall
state also the extension of time (if any) which is to be
granted by reason thereof. And neither the contractors
nor any sub-contractor under them shall be entitled to
recover from the committee or any member thereof any

more than the said sum of £ —— together with the

amount of the sums contained in all such orders as last
aforesaid nor shall this clause be held to have been

waived in consequence of anything to be done by the

committee or any member thereof except am express

waiver in writing and then only as to the particular

things included therein. The contractors shall if re-

quired for the valuation of extras produce the bill of
quantities with the prices attached thereto on which

their tender was based, see p. 34.

3. The contractors shall follow the directions of the
architect in all respects and of the clerk of the works in
his absence subject to the last preceding clause but
neither of them shall be considered for any purpose the
agent of the committee nor have any power to act con-
trary to their directions. And the whole of the work
shall be done to the satisfaction of the architect. But
the passing or certifying of any work by the clerk of
the works or by the architect himself shall not exempt
the contractors from liability to replace the same if it
be afterwards discovered to have been done ill or not
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according to the plans and specification either in execu-
tion or materials.

4. If anything shall be discovered to have been
done in an inferior way or contrary to the specification
or plans and especially (but without prejudice to any
other questions) if any masonry or wood-work shrinks
cracks or opens in the joints either before the work is
certified to be complete or within a year afterwards the
contractors shall make good the same not by patching
but by substituting new work which shall be subject to
the same condition ; and if any payments are still due
to the contractors they shall be suspended until such
defective work has been made good to the satisfaction
of the architect and subject to this same condition.

5. Payment shall be made to the contractors at the
rate of 300l. for every 400l. worth of work certified by
the architect to have been done or of materials delivered
on the ground and all materials shall become the pro-
perty of the committee as soon as they are delivered
subject to the right of the contractors to remove all
surplus materials when the work is finished. (In small
works the payments may be smaller, and vice versd.)

6. When the amount so kept back (in a larger work)
has reached one tenth of the whole amount of the con-
tract the contractors shall be paid go per cent. on each
further sum certified by the architect to be due. And
all such payments of instalments shall be made within
three weeks after the architect’s certificate has been
received unless the committee dispute the propriety
thereof. And half the balance remaining due shall be
paid in three months after the architect’s final certi-
ficate that the work has been completed according
to the contract has been delivered to the committee
and the other half in six months unless some defect
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has. been meanwhile discovered as aforesaid or the
committee bond@ fide dispute their liability to pay on
some other ground.

7. The balance due to the contractors shall bhe
diminished by £ for every day that the work is
not completed after the time hereinbefore fixed for the
completion thereof. But the architect shall have power
to extend the time for any good cause such as strikes
of workmen or bad weather or additions or alterations
ordered by the committee such extension to be certified
by him to the committee at the time when such cause
arises or as soon as it has ceased.

8. If the contractors or either of them become
bankrupt or assign their or his property for the benefit
of creditors or become otherwise unable themselves to
carry on the work or neglect to do so at any time for a
fortnight in the manner required by the architect or
refuse to follow his directions as to the mode of doing
the work the committee may at once terminate the
contract and thereupon all claim of the contractors or
contractor so acting his executors administrators and
assigns shall cease and the committee may employ other
persons to complete the work as they think fit. And
in that case no scaffolding or fixed tackle of any kind
belonging to such contractor shall be removed so long
as the same is wanted for the work. But if any balance
on the amount of this contract remains after com-
pletion in respect of work done during the time of the
defaulting contractors or contractor the same shall
belong to the persons legally representing them or him
but the committee shall not be liable or accountable
to them in any way for the manner in which they may
have got the work completed.

9. All notices or orders from the committee or the
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architect may be either given or sent to or left for the con-
tractors or either of them by post at the works or at their
usual place of residence or business. And every person em-
ployed on the work by the contractors whether by a sub-
contract or otherwise shall be considered their agent or
servant. And any order or notice signed by the secretary
or otherperson on behalf of the committee shall be treated
by the contractors as the order or notice of the committee
until the same is revoked or corrected. And all certificates
and other things which have to be sent to the committee
may be sent or delivered to the secretary or chairman
or other person appointed by them for that purpose.

10. It is to be understood that the contractors and
workmen are only admitted to the ground for the
purpose of building and have no tenancy thereof and
any workmen misconducting themselves or found to be
doing their work improperly there may be discharged
and removed if necessary by the committee or the
architect or clerk of the works.

11. The contractors shall be answerable for all
damage to the building during construction and until the
same has been certified by the architect as complete and
shall keep it insured to an amount equal to the value
of the work done from time to time [and, in the case of
additions to an old building, shall also be answerable for
all injury to the existing building from any cause which
might have been prevented by them or their workmen
or anyone employed by them] and shall deliver up the
building to the committee in perfect repair clean and
in good condition when complete.

In witness whereof the parties hereto have hereunto
set their hands and seals this day of

The ¢ condition’ of the bond to be executed by the
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sureties will be as follows. Printed bonds are sold
containing the legal forms, with only the amount of
the ¢ penalty * and the ¢ condition’ to be filled in. The
sureties should be bound jointly and severally.

Whereas X and Y have contracted with 4 B and C
to build a [church at K] for the sum of £ by a
contract dated the day of Now the condi-
tion of this obligation is that if the said X and ¥ shall
duly perform the said contract this obligation shall be
void but otherwise the same shall be and remain of full
force and effect.

Extras.—I add a few words of explanation of some
of the clauses in the contract, and especially the second,
the most important of all, relating to what are called
¢ extras, which is different from the common archi-
tect’s form on the same subject.

The common form is that the contractor shall
execute any additions or alterations ordered by the
architect and that they shall be valued at the end, either
by the architect or a ¢surveyor.’ As I have observed
already, the legal effect of this is to enable the archi-
tect to order anything he likes, and actually strike out
things which he had inserted in the specification by
desire of the committee. It is therefore necessary to
prohibit alterations without the consent of the employer,
although in most small matters his consent would be
granted as a matter of course. But it is highly
expedient to let it be known that he may refuse it.

Those extreme and comparatively rare cases of archi-
tects wilfully overriding their employers are by no means
the only ones which make the common form of contract
objectionable. At first sight nothing seems more
reasonable than that anything ordered by the employer
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should be valued at the end of the work and paid for
accordingly. But by some mysterious process of calcu-
lation things valued afterwards in that way always cost
a vast deal more than if they were contracted for before-
hand. While Doncaster church was building I asked the
contractor for how much he would put in the disper
work which may now be seen inside the tower: ina
day he answered 300l. Ireplied that I would not have
it at that price; and in another day or two he offered
to do it for 120l., which I accepted. In another case
the architect advised some friends of mine to let the con-
tractor for a church build a churchyard wall at a price
which I advised them not to accept, but to throw it open
to competition, and the result was that it was done for
two-thirds of that amount.

Another advantage of this alteration clause is that
it tends to make architects careful, while their common
form tempts them to be careless. Under this clause
they will have to come to the employer to allow them
to supply all their omissions and to correct their mis-
takes ; and though he will probably consent rather than
have his house built wrongly, yet every such applica-
tion will be a confession of carelessness which they will
not like to make. But under the common contract
carelessness not only does them no harm but tends to
their advantage (under the percentage system at least)
by swelling the amount of ¢ extras.’” Besides that, there
is such a thing as starving the plans in order to get
tenders within the preseribed or promised amount,
knowing that the omissions will have to be supplied as
the work proceeds, and that the employer will know no-
thing about it till the end ; when he will probably have
to pay twice as much as if they had been in the con-
tract. But under this clause every such alteration and
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its cost will have to be brought before the employer
as the work goes on, and that will be a great check on
either careless or intentional omissions.

I have already given several instances, and I could
give more, which prove the importance of the words
prohibiting alterations without the consent of the em-
ployer. Without them you may actually have to pay
for things as extras which were inserted in the plans
by your own direction ; for the architect may direct
them to be omitted, or done differently, though at no
more cost, and it may costa great deal more afterwards
and involve no end of pulling to pieces to have them
reinstated, as in the case mentioned at p. 20. Or
again, without these words, the architect may intro-
duce something you particularly dislike instead of what
you had approved, provided it will cost no more. No
man knowing what he is about would allow such things
to be done, and these words are necessary to prevent
them.

It is true that the strictness of this clause is often
waived in special cases. I have frequently done so
myself, and have always paid for alterations valued
afterwards by the architect when I have known
that it was fair. At the same time it is very desir-
able to be able to set your back against the law in
resisting a claim which you know to be unfair; as
when you have been told that an alteration will cost
little or nothing and have ordered it on that under-
standing and then a monstrous ¢extra’ is claimed for
it; or when the contractor has obstinately disregarded
your warnings (as they often will) that you will not pay
for alterations ordered without your leave.

If it is attempted to get rid of those words by ask-
ing how the contractor is to know whether the employer
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objects to any small alteration, the answer is, that if
the alteration is of such a kind or magnitude that the
contractor has any doubt about it, he has only to de-
cline to make it until the consent is given. He cannot
possibly suffer from that, nor from any part of this
clause about alterations, as he is not bound to spend a
penny beyond what he has engaged to do without a
written order from the employer agreeing to pay for
it according to the architect's valuation as usual: the
only difference being that the employer is to have
the valuation beforehand instead of afterwards, when
it is too late for him to consider whether he thinks the
alteration worth the cost. When this has been ex-
plained I have never known a contractor refuse a con-
tract on account of this clause. And that Judges will
hold it to be effective (whatever arbitrators may do, who
decide without reasons and very often without law) is
proved by the cases of Franklin v. Darke (3 Foster
and Finlason 65), Russell v. Bandeira (32 L. J.,N. 8.:
C. P. 68) as to a ship, and Myers v. Sarl (3 Ellis and
Ellis 306); in all of which it was held that on a contract
providing that extras should not be charged for with-
out a written order, nothing but a written order would
support the claim; and quite rightly both in law and
common sense ; for the contractor knows, while the em-
ployer may not know, whether any proposed alteration
causes greater expense or not: if the contractor gives
no notice that he means to claim for it it is quite right
that he should be estopped from setting up the claim
afterwards.

Arbitration Clause wrong.—Some contractors stand
out for a clause which is no less objectionable than the
common architect’s clause respecting extras. I have
seen it attempted in various forms, but in all of them
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the substance is that they may have an independent
arbitration on every question of valuation, not by the
architect, who is the natural standing arbitrator and
knows all about the matter, but by somebody else;
which reduced to plain English means that they may
insist on a lawsuit, and the worst kind of lawsuit, which
may last any time, and cost any money, on every
question between them and the employer, though
the architect could settle it in an hour without a
farthing of expense. They may have got this clause
assented to by persons who do not understand it, or by
public officers, or by committees who are not spending
their own money, but by no one who both knew and
cared what he was doing. Not only is the notorious
expensiveness of arbitrations a fatal objection to it, but
the notorious disposition of the kind of arbitrators who
generally try such cases to favour the contractors is
equally fatal. Of course the contractors know all this
very well, and know that the employer will be advised in
nine cases out of ten that he had better pay anything
that is demanded than fight such a battle. Idon’t know
what the architects themselves think of it; but it is
totally at variance with their proper position; and
whether they care for that or not, I advise employers
on no account to accept it.

The third clause, providing that neither architect
nor clerk of the works shall be considered the agent of
the employer, is at least prudent, because it is sometimes
contended that they were, and in one case with some
special circumstances (notin the ¢ Law Reports’)the
contention succeeded. It is true that it was before a
Judge whose judgments were oftener reversed than
affirmed on appeal, and contrary to the decision in
Coker v. Young (2 Foster and Finlason 981 ), that a con-
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tractor cannot claim for any excess on the quantities
(which was the point in the other case) but only for
the amount of his contract. Still it is prudent to
make it clear beyond dispute that you are not to lose
the benefit of your contract through something domne
or omitted by the architect or clerk of the works con-
verted by legal construction into your agent.

Clerk of the Works.—This is a convenient place to
say a few words about that important functionary of
modern times, who is a kind of representative of the
architect in his absence, to see that the work is properly
done throughout, and to give directions which cannot
wait; for the occasional visits of a distant architect
would not detect many defects and much ¢scamping,’
if the contractor is inclined to it. And now that every
workman is the slave-of the Union, which discourages
excellence and does all it can to bring down good
workmen to the level of bad ones, continual inspection
by somebody is absolutely necessary. At the same time
it is a great reflection on the building trade that so
many people should have to be employed to look after
each other, at a cost which might be much better spent
in paying workmen to do more or better work. The
salary of a clerk of the works is a serious addition to
the other charges on a building of moderate cost, though
it is less in proportion for a large ome built pretty
quickly, as it is a weekly salary and not a percentage,
and therefore it is sometimes dispensed with, though at
some risk. He ought never to be necessary when the
architect lives near enough to see the work frequently,
or when you know by experience that the builder is a
good one. He is almost always selected by the architect,
though it should be borne in mind that he is subject to
approval and dismissal by the employer, who pays him
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independently. I would never keep one in whom I had
lost confidence, whatever the architect might say to it;
and it is quite understood that he may not take a second
job at the same time without your consent: sometimes
it is convenient to let him do so, when they are near
together, and neither of them so large as to require all
his time. It is almost unnecessary to say that he should
thoroughly and practically understand building, and a
mere architect’s clerk is not fit to be a clerk of the
works, unless he has somehow or other learnt both
masonry and carpentry practically, which it would be
far better if they all did as part of their education.
One who is found either by the architect or the em-
ployer to allow any bad work ought to be at once
dismissed, for he does not do it for nothing, and will
not do it only once. Some of them are very able men
and take great interest in their work, and I have had
valuable suggestions from them, and occasionally good
designs too, for things wanted or improvements in the
course of the work. Others are simply very bad both
intellectually and morally.

Bad Work afterwards discovered.—Returning to the
contract ; the fourth clause may be either in the speci-
fication or the contract, but in one or other it is as
essential as it is unusual. Every architect who attends
to details and cares about the condition of his work
after he has done it, must be aware of the constantly
increasing difficulty of getting it well done, and
woodwork above all things. And yet they are content
to go on specifying that ¢ everything shall be done in
the best manner, and with the best materials of the
kind’; and then in a year after they have certified
that everything has been done in the best manner,
every joint of every floor is gaping as if it were left
open for the dust to be swept down, as in Exhibition
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buildings; windows and doors shake and rattle, skirting
boards leave all connection with their floors, because
both they and the joists below have shrunk, once solid-
looking communion tables and pew ends split into
several pieces, pannels crack, and a house or a church
only a year old looks infinitely worse than those of 50
or 100 years ago, because then woodwork was done well.
For that reason I always regret the destruction of the
often ugly but always excellent and sound oak pews of
the last century in church restorations. I once had the
satisfaction of making a builder take off every bit of
the oak boarding of a new chancel roof because it had
shrunk so much as actually to draw the tongues out of
the grooves, luckily before the work was certified to
have been completed to the architect’s satisfaction, as it
probably would have been very soon.

The only provision generally made for this specific
defect is that ¢the wood shall be well seasoned’; and
that is supposed to be complied with by stacking a pile
of boards out in the day to the heat and in the night to
the damp for some months, and then, perhaps after
weeks of wet weather, working them up as fast as
possible and laying them down in floors and roofs, &e.
Even the oldest wood will shrink from being merely cut
and planed. I once had a table made of planks cut
out of oak beams at Cambridge 400 years old, and
every joint split because it was framed too soon after
being cut.

It is fair to say, however, that people have often only
their own impatience to blame for their woodwork fail-
ing. They will insist on having their houses finished
ina year; and the consequence is that the woodwork
has to be put in before the plaister is dry, and the
plaister before the walls are dry. I have seen them

E
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plaistering rooms in a great house after all the wood-
work was in. However dry it may be it necessarily
swells with the damp, and as soon as it dries again it
shrinks and shows the defects above described. I do
not see how it is possible for a house to be properly
built, woodwork and all, within a year, unless indeed
some kind of fast-drying cement is used instead of
plaister, which otherwise requires a summer to dry in.

But this fourth clause of the contract does not apply
to woodwork only: it attempts at any rate to provide
for the discovery of all concealed defects which the
architect has not seen in his flying visits, and the clerk
of the works has shut his eyes to. It is impossible to
specify them all, and it is not worth while to mention
only specimens at random. No one who does not defend
cheating as a divine right of trade, (as a celebrated
commercial politician did adulteration, which is one of
the worst forms of cheating) can maintain that building
frauds in particular ought to pass with impunity, merely
because two persons who are specially paid for looking
after them neglect their duty. And yet without this
clause the architect’s certificate is a final bar to all re-
dress against a builder for the most fraudulent bad
work, especially with the universal jury determination
to find verdicts for a brother tradesman if they can.
At the same time architects may as well remember that
they may find themselves in a very serious scrape for
certifying that work has been done according to the
contract when it has not. Any employer who has a
good case of that kind would be a public benefactor by
enforcing it.

Divided Contracts.—It is sometimes expedient to
modify the contract so as to divide a large work into
stages or sections, at which the committee may stop if
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funds are not provided for going on; and they are more
likely to get the funds in that way than when the public
know that they have made themselves liable to complete
it. In that case it is fair to the contractor that they
should be bound to say within some reasonable time
after the first section is completed whether they require
him to go on: which again gives them the advantage
of being able to tell the public that the contract will be
lost if the funds are not speedily subscribed.

A large work may also be divided among several
contractors, or at any rate two, for the masonry and
the woodwork. But it is seldom expedient, as one
always complains of the other, and it generally causes
delay. Most builders prefer contracting for the whole.
When a contract is so divided each of them (or the
specifications) should provide that each contractor is to
give all necessary assistance to the other, but that the
failure to do so shall be no exemption from liability to
complete within the time fixed, leaving each to enforce
the liability on the other. The specification, even for
one contractor, is always divided into ¢ Trades,” headed
¢ Mason, Carpenter, Plumber,” and so on. But specifica-
tions are seldom read by employers and would be in-
telligible to very few. It would be useless to give any
model one here, and in fact they must vary for every
building. A good number of specifications, including
that for Doncaster church, are printed in Mr. Donald-
son’s two volumes of them. I shall only suggest some
things which are often omitted, in the chapters on
details of building. My object is not to encourage
people to dispense with architects, but to give their
employers the benefit of some experience. The rest of
the contract above given requires no explanation and

i8 much the same as the architects’ usual form.
E2
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CHAPTER II.
PRINCIPLES OF CONSTRUCTION.

Styles—No new style possible—* The Hope of Architecture '—Architects
and workmen—Gothic, Classical, and other styles—Symmetry be-
longs to all — Plaister and painting—Cornices and mouldings—
The ‘vigorous’ and ‘streaky bacon’ styles — Length v. height—
Monotony and variety.

TraoveH plans and specifications must be made before
contracts, it was desirable to include everything re-
lating to preliminary and legal arrangements in one
chapter, postponing all questions of construction (of
buildings not agreements) to another. And the first
question of construction that has to be faced for every
new building of any architectual pretension is the much
vexed one, of what Style it is to follow. I need hardly
say that this word is a techmical one, and also that
it is used in different senses, sometimes embracing
under the single name of Gothic all the mediseval
styles with their well-known distinctive names, down
to and including Elizabethan, and at other times in-
dicating each of them by itself, as the Early English
style, or the Perpendicular; and similarly embracing
sometimes all the forms of the old Classical or modern
Renaissance styles, and at other times distinguishing
them according to their minor differences. All these
distinctions have been explained and discussed so often
that I shall say nothing of them here, and I shall take
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for granted that they are known, and that the only
question is which of these old or existing styles we are
to use for any particular building.

Some readers will be exclaiming already, as I have
heard and read till I am sick of it, ¢ Why are we to
copy any of them? Are we never again to have a new
and original style, a Victorian as well as an Elizabe-
than or a Queen Anne style? Are not the architectural
critics continually telling us that we can never have
any good architecture except in some style which is
¢ genuine,” “ original,” or ¢ true,” and not merely copied
or imitated ?’ To all which the simple answer is, that
no builder in any period of the world ever did more
than imitate or follow some existing style, though in
old times they were clever enough to make small modi-
fications which were seen to be improvements and so
came to be generally accepted, and thus one style gra-
dually changed into another. At least that took place
until all the Gothic styles had successively gone out
of fashion, and then the seventeenth century architects
thought they would begin again and take up and copy
the old Roman architecture, from which the Norman
style had sprung (which was actually sometimes called
Roman to distinguish it from pointed Gothic), and
thence all the later developments of Gothic. There-
fore the modern Italian style is otherwise called the
Renaissance, or the Palladian, introduced in England
first by Inigo Jones, who stuck a horrible Corinthian
portico on the west front of old St. Paul’s. The only
difference is that from that time down to the present
nobody has been able to invent any modifications
which have come to be generally accepted as improve-
ments, and so no new style has been developed as the
old ones were. Modifications enough have been indeed
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displayed, but it is difficult to believe that even their
inventors thought them beautiful, or aimed at more
than appearing to be ‘original, and they die off as
mere abortive offshoots of the old style on which they
were engrafted, whatever that may be. The same has
to be said of the attempts to make new styles by com-
pounding old ones. Not that there is any demonstra-
ble & priori objection to what is called eclecticism: it is
only a question of experience whether it is successful or
not. The objections that are sometimes made by small
critics who have got up their Rickman well, to the
mixing of any two successive Gothic styles, are mere
prudery and nonsense; for every two successive styles
were mixed at their own period of transition, and there
is hardly a cathedral in England which does not exhibit
styles, several generations apart historically, close to-
gether, and they are certainly net incongruous. I domnot
say the same of Gothic and Italian, of which it is equally
certain that no successful mixture has been made yet.
Those who may decline to accept this account of
the development of new styles in old times on my
authority will perhaps accept it on that of Mr. Street,
who says in an essay on his favourite foreign Gothic in
a certain ritualistic book called the Church and the
World, <1t is idle to talk in the glib way so common
in the professional papers of the day about the inven-
tion offband of a new style. Such deliberate inven-
tion in art is impossible, unless the whole history of
art is wrong.’ And again, ¢ The history of the art of
northern nations is almost entirely the story of a
gradual changing, and generally Deterioration of
detail-—after it had passed its climax, I suppose he
means, for otherwise the latter part of this statement is
manifestly incorrect, and indeed suicidal. Mr. Street
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is at any rate a good authority on the history of Gothic
architecture, though I decline to follow him into the
mystical regions of what he dexterously christened the
¢ vigorous’ style, a word which may mean anything that
anybody pleases. Certainly no plain man would guess
that a square abacus is ¢vigorous’ and the almost in-
variably round English ones ¢ weak.’ If we may prefer
real meanings to mystical ones, and if vigour means
strength, a round abacus has more vigour. than a square
one in proportion to its mass. If Mr. Street and his
school prefer square abaci to round ones as a matter of
taste by all means let them say so: one opinion is as
good as another on such a point. But these pretences
of reasons for things which admit of no demonstration
are nothing but artistic clap-trap. :
There is moreover another real reason, as I said
above twenty years ago when this outery for a new style
began, why no such thing is to be expected. The
varieties of geometrical forms suitable for building are
manifestly not unlimited. It is true that we cannot
prove that the limits have been reached, just as no
mechanical invention which is not mathematically im-
possible (like perpetual motion for instance) can be
pronounced either possible or impossible until it is
made: and then we want no discussion as to its possi-
bility. But the openings in walls must have either flat
or arched tops, and the flat were used up in Egyptian
and Greek architecture. Arches can bave no shapes
that have not been tried over and over again in every
possible variety. The admissible shapes of pillars and
their capitals are as few. Door and window jambs can
have no kinds of shapes that have not been used
already. Window tracery was exhausted in the three
Gothic styles which are distinguished by the only three
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possible forms, geometrical, flowing, and perpendicular,
unless you add monstrosities. Nobody can imagine
that there is anything fresh to be done in the shapes
of roofs. If throwing the different parts of buildings
together without any plan at all is to be called a style,
even that has been quite sufficiently exhibited within
the last few years, and I shall have more to say of that
presently. If any man believes that other modes of
building are still open, let him produce them ; at any
rate he has no right to call upon us to accept his creed
until he does.

What then is the real difference between the present
state of architecture in this respeet and its old con-
dition, before all the ¢ original styles,” as Mr. Fergusson
calls them, had each had their day and gone out for
the time ? It is only this. In those days there was
never more than one style in fashion at once, and now
there are several or many. Builders then understood
only one mode of building, and even rebuilt or con-
tinued in their own style anything which had been done
before wholly or partially in another. But an archi-
tect was no more original who designed a window of
geometrical or flowing or perpendicular tracery in the
days when no one thought of using any other, than he
is now when people use any style they like. Plenty of
large modern Gothic windows, whether bad or good in
taste or execution, are as original in design as those in
York or Exeter cathedrals. And on the other hand
the practicable patterns of windows of few lights are so
limited in number that they were necessarily used over
and over again in the most genuine Gothic times.

One of the greatest fallacies put forth by the
demanders of a new style is that of denouncing modern
Gothic as the copying of an old style, and setting up Re-
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naissance’or Italian as a new one, when their very names
condemn them in that respect at any rate. It is odd
that critics of the Evelyn school, when tbat style was
reviving, more correctly in point of history, however
ignorantly otherwise, denounced the Gothic style as
‘modern ’ and set up the other as the ‘truly antient.’

All this outery for a new style is of the nature of
‘crying for the moon,” and is mere cant, repeated by one
person after another without any one of them reflecting
what it means. What we want is not a new style but
the genius or taste to build decently in any style. Ifa
new one were invented to-morrow, it would very soon
be old, and would be only one more than we have
already to choose out of and copy. If the old Gothic
builders could make the variety they did with only one
style lasting for a century, surely our architects might
manage it with half a dozen; and if they cannot build
well with half a dozen styles they would do no better
with a dozen. Only two things are wanted to produce
good architecture ; taste, or the power of designing
what is pleasing ; and practical or scientific knowledge,
which is only to be acquired as it is in engineering ;
which differs from architecture in requiring no taste.
One can be taught, but unfortunately the other cannot,
though it may be cultivated and improved.

Architects and Master-builders.—It has been alleged
with some truth, though with some exaggeration, that one
great cause of the difference between antient and modern
architecture is that in old times the builders designed for
themselves ; and not merely the master-builders, whom
we should now call the contractors, but the workmen by
a sort of joint-stock or co-operative genius or instinct.
For the latter proposition as a matter of history I say at
once that not ome scrap of evidence has been produced,

-
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and I shall have more to say of it as a theory presently.
For the former one, as to the master-builders, which
has been denied by some architects, there is sufficient
proof, though both parties have failed equally in prov-
ing either the universality of that practice, or, on the
other hand, the universal employment of mere designers
such as architects now are. Monks and bishops fre-
quently designed their own buildings, which however is
far more like a gentleman now designing his own house
than the employment of a stranger called an architect.
And perhaps in a few cases special designers or archi-
tects were called in for that purpose only; but I can-
not say that all the research of the authors of several
papers on this subject at the R.I.B.A. in the winter
of 1874-5 succeeded in producing many unquestionable
proofs of that, though I am not at all anxious to deny it.
The general result of the evidence produced is that the
great majority of old buildings were designed either by
the ecclesiastics on the spot or by what we should call
the contractors. The looseness of some of the old
contracts which have been preserved shows that a vast
deal more was left to the discretion of the contractor
or master-builder than ever is now.

But (as I said at the R.I.B.A. on that accasion), what
then? There is no magicin a building being designed
by one man rather than another, provided he is com-
petent and master of his work in a larger sense than
being the mere hirer of workmen. No builder of any
large work has time to work at it with his own hands,
and what better would it be if he did ? There is an
old saying, that ¢ the eye of a master is worth more than
‘both his hands.” It does of course make an infinite
difference whether the designer or director of a work
thorovughly understands it and looks after it, or not.
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But so long as he does, it does not signify the least
how he has learnt his business, whether by working or
by looking on. And as to the taste which is necessary to
design good architecture, it signifies still less, if possible,
whether the designer is a workman besides. People
may talk and write fine language about the philosophy
of art and theories of architecture, and may call it ¢ the
expression of a people’s wants’ and many other things
which sound well and mean anything or nothing ; but
the long and short of the matter is (as I said just now)
that architecture or architects want only two things,
expressible in two short words, taste and knowledge.
- Taste can no more be defined than taught, and the only
test of it is that things in good taste are admired in
the long run permanently, and that those who have
seen them once desire to see them again. Moreover
it is odd that taste does not follow education, but
sometimes the reverse ; for there seems no doubt that
people far below us in civilisation and knowledge, work-
ing entirely by themselves, display an instinctive taste
which they actually lose on becoming more civilised.
But the other essential quality of an architect, prac-
tical and scientific knowledge of building and all that
belongs to it, can be taught and ought to be possessed
more completely now than ever, as there never were
such facilities for acquiring it.

Now one of the points in the Quarterly Review
of October 1874, on ¢ the Hope of Architecture,” which
gave rise to that discussion at the R.L.B.A., was that
the superintendence by the designer is very far short of
what it used to be in old times, when the designer was
on the work continually and seeing the effect of every-
thing as it went on, besides seeing that the work was
done properly. And I must say that does not seem to

E™
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me very easy to answer, beyond saying that architects
in great practice have too much to do to be able to
superintend their work properly, and that clerks of the
works are substituted for them, or rather added to them,
and paid by the employer in addition to the 24 per
cent. paid to the architect expressly for superintendence.
But though that is true as a fact, I was glad to hear
it admitted there that it is not satisfactory. It is
indeed no answer at all to the charge that this is one
cause of the great quantity of bad building that we
suffer from, and I must add bad designing too ; because
I am sure no man can design details satisfactorily
without trying them as the work goes om, in the only
way in which they can be tried, viz. by models. I
never saw any details so tried without some improve-
ment being suggested ; and I see Mr. Burges lately said
the same to the Architectural Association.

It is amusing to see the different views taken by
architectural theorists of the value of an architect being
also an artist. Mr. Ruskin asserted long ago in effect
that that was the cause of the great architectural suc-
cess of Giotto and Michael Angelo; and I answered at
the beginning of my book on Church Building that
we had a painter architect named Kent in England in
the last century; and I think he was a musician into
the bargain. But though he was very much in fashion
for the time he is now chiefly remembered by one of
Hogarth’s caricatures. But we have now had another
answer, from the anonymous critic who has written a
geries of architectural articles in the Quarterly Review
in a tone no less dogmatical than even Mr. Ruskin
himself. He tells us that Michael Angelo and Giotto
failed utterly when they set up for architects, and Mr.
Fergusson agrees with him in calling Mr. Ruskin’s
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praise of Giotto’s tower at Florence very much exag-
gerated. I am not concerned to express an opinion
one way or other about that just now; but I am -
satisfied there is no foundation whatever in history
or experience for the proposition that a designer of
buildings is a bit the better for being an artist of any
kind, 4.e. for being able to work with his hands at any
art whatever. And I am sure that architecture has
not been and will not be advanced cne bit by all the
writing and talking about the philosophy of it, of
which we seem only to have the more the worse it
becomes. In the days when there was real architecture
there was no architectural philosophy. Men designed
and built well simply because they uuderstood it and
had naturally good taste, and were not always striving
to appear original, or to do something striking, or to
be just ahead of the fashion and yet in it, as fine ladies
like to be, and they had mo vulgar tastes to play
up to in competitions or for ostentatious private em-
ployers.

Architects are particularly fond of telling us that
they are to be regarded as ¢artists” Why they should
want to be considered anything else than what they
are I cannot understand, except that, for one reason or
another, nearly everybody does now-a~-days. But gene-
rally the title coveted is something distinctly superior
to what we have., An artist is one who executes his
designs, and the carvers employed by an architect are
artists when left to carve from nature or out of their
own head, as they are in all good work, especially Gothic.
Singers, dancers, hairdressers, dressmakers, cooks, no
less than the greatest painters and sculptors, all manage
to get called artists, and I suppose rightly, so far as they
execute their own designs, or exercise any discretion as
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to their mode of execution. Architects are artists, if
they think it worth their while to say so, in respect of the
drawings and pictures which they make, but no farther ;
and experience has proved abundantly that there is no
connection between the power of drawing pretty archi-
tectural pictures and designing fine buildings. Few,
or more probably nome, of the old Gothic builders
could have drawn a picture of their own buildings
which would have had the least chance of a prize either
in an architectural or pictorial competition now ; and
on the other hand some who practise architecture
now are really good artists in the proper (pictorial)
sense, but never designed a decent building yet and
probably never will; and though they can copy old
ones well enough for pictures on paper they seem quite
unable to get them copied in stone, or even to see where
the copies fail. And again, some of the very best
architectural artists have never attempted to design,
.e. do not profess to be architects.

Another fact which I would rather introduce on
the authority of an architect than my own, was dwelt
on by Mr. Boult of Liverpool in a lecture to the
Architectural Society there on the same subject, re-
ported in the Builder of 5 December 1874: ¢ Who
will say that any of the distinguished men who designed
the monuments of the Renaissance period was a trained
architect? Neither Leonardo da Vinei nor Michael
Angelo, nor Wren, nor Inigo Jones can be included
in that category. Later still, turn to Dance of the
Mansion House, Chambers of Somerset House, or
Fowke of Kensington (and the Albert Hall, a really
grand building), and where are the credentials which
authorised them to practise as architects?’ It was in
answer to some complaint of the London architects
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about that very Captain Fowke, of the Royal Engi-
neers, being employed on the Great Exhibition build-
ings of 1862, that they were entirely non-plussed by
being asked to define, ¢ What is an architect?’ I
know of no more correct definition than that he is
a man whose designs for building other people are
willing to adopt. It would hardly do to say that any
man who designs buildings is an architect, for that
would include every one who chooses to spend his
money in building for himself what everybody else
thinks ridiculous and abominable. It is true that
these epithets may very fairly be applied to the works
of some architects whose designs other people do
accept ; but a definition of an architect is one thing,
and of a good architect another, and not so easy to give.
I suppose the nearest approach to it would be that he
is a man who designs buildings which answer their
purpose and continue to be generally admired ; and in
that case it must include those who so build for them-
selves, even if they never gave a design to anybody
else; and it certainly would exclude an amazing
number of those who are now called architects.

But whatever definition of the term we may adopt,
no greater absurdity in connection with this subject has
been propounded than the idea that architecture is to
be revived or improved by getting rid of architects and
setting up builders in their stead. Every now and
then a particular builder, like a particular architect,
may have natural good taste, and I have met with one
or two who had, and with clerks of the works (who
have generally been builders’ foremen) who sometimes
suggested real improvements in the work they were exe-
cuting. But if architects’ architecture is very often un-
satisfactory, common builders’ architecture is proverbial
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for ugliness, meanness, and vulgarity. It is truethat a
few paradoxers (to use De Morgan’s convenient expres-
sion) have taken upon them to propound the theory
that builders’ designs constitute the real hope of archi-
tecture, and these not master-builders or contractors,
such as undoubtedly did design more or less in old
times, but those whom we commonly call workmen.
The latest asserter of that paradox is that same Quarterly
Reviewer of October 1874 ; and he fortunately gave
to those who take the trouble to use it the means of
verifying his theory by ocular demonstration. For he
found something of the nature of a public building
designed by working men on the co-operative plan, 7.e.
I suppose by some committee of taste, for all the mem-
bers of the club could not have had a finger in the pie.
It is called the Portcullis club (or Temperance Hall) in
Regent Street, out of Victoria Street, Westminster,
and may be known by a sculptured, ¢.e. stucco represen-
tation of that article of fortification, of which the idea
was perhaps taken from the portcullis ornaments in
King’s Chapel. Our ecritic pronounces it as having ¢a
much more respectable and satisfactory front (even he
judiciously avoids turning the corner) than the Charing
Cross Hotel or the National Gallery.’

Declining the collateral issue ahout the merits of
these two buildings, which I never heard selected before
as eminent specimens of architectural ability, I only re-
gret that the reviewer did not give his readers a pictorial
demonstration of his theory without sending them down
into the back regions of Westminster to find it ; for a
description can only do imperfect justice. It is a
narrow-fronted building of the usual form of a small
¢ meeting-house ’ with the front stuccoed, and a gable so
much higher than the real roof that it looks as if the
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front had been bought secondhand from a taller meet~
ing-house and stuck on there. If an architect had done
it the reviewer would have said he had the base design
of making the building pretend to be larger thau it is,
The stucco is divided into very large sham stones, with
the little portcullis encircled by a kind of frill under the
gable, and PORTCULLIS HALL inscribed under it. There is
a large door with a heavy pediment over it, evidently
copied from some much larger building, and two long
round-headed windows by the side of it, each with a
pair of flat pilastersand Corinthian capitals forming the
jambs and carrying a small architrave round the arch,
and two of the orthodox teetotums of that style (perhaps
intended for tea-urns appropriate to ¢ Temperance’) at
each corner of the gable, In short it is just the kind of
building which the reviewer himself; if he had not been
in the secret and wanting to praise it for the purpose
of his argument, would have guessed to be the work of
some small architect’s clerk working up a few Renaissance
patterns which he found in the office, a door and pedi-
ment from one place, a pair of windows from another,
their jambs and architrave from another, the teetotums
from somewhere else, and so on: or to speak more
plainly, it is exactly the kind of building that any
person of experience would expect from one or more
workmen setting up for architects.

But according to the reviewer's own story, this
magnificent effort was not a result of ¢harmonious co-
operation’ or joint-stock genius after all ; for ¢ the beau-
tiful drawings and elevations,” ¢ which he has had the
advantage of seeing,” were made by one of the workmen.
I should like to know what difference that made to all
the .others, who had no more to do with the design
than if it had been made by an architect. So we have

F
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still to wait for the evidence to support this pretty
theory of instinctive co-operation, like that of a hive
of bees, to produce a beautiful result; as we have to
wait for the evidence to support another modern theory
of spontaneous production, without a designer, not of
buildings, but of something infinitely more complicated
and wonderful, viz. ourselves.

I thought too that this ¢ beautiful drawing of plans
and elevations ’ was one of the differences between our
system which is wrong and the old one which was
right. No one will deny that our architects can draw
much better than the old designers. The fact is that
our critic, in his enthusiastic exaltation of the artistic
workman, forgot that the logic of his case required him
to depreciate the importance and perfectness of the
drawings. He ought to have been able to say, ¢ Here
is an admirable, genuine, truthful building, with all
its details invented and not copied, of far more satis-
factory design and proportions than any architect’s,
built by a set of workmen from a simple sketch or plan
arranged by themeelves, cutting and fixing the stones
in some instinctively harmonious way, each by a
separate man, yet in perfect and spontaneous con-
cert with a general design,” as he divines was the case
with the Baptistery of Pisa, though he cannot possibly
know anything about it, as he ¢ was not there to see,’
nor cites anybody who was. It is a capital way of
proving any proposition about art, or anything else of

‘bygone times, to assume and assert that everything
good was done in the way you think it should have
been and everything bad some other way, and leave
other people to disprove it if they can.

London House-building.—We need not go far to find
a proof how little theories are worth on subjects of
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this kind; for we have one in the fact that both the
best houses in London and the worst are designed by
the builders. The worst speak for themselves. If it
be said that the best builders’ houses in respect of
solidity and comfort, whether of the last century or
this, make little architectural pretension, I answer that
they are infinitely better even in that than the vulgar
monstrosities of indescribable character, and nothing
but pretension, both in brick and stone, which archi-
tects are planting over the estates of some of the great
metropolitan landlords, to whom, as to Sir Balaam in
the poem, ¢ some demon whispered, ¢ Have a taste,”” in
an unlucky hour for their lessees and for the public—
except of course the architects and builders. They
had better look after the doings of some of their agents
a little more, and attend less to architectural cant about
‘monotony and -ornamentation,” and encourage sub-
stantial building, and healthy, by giving proper area
for houses to stand on, and to get air and light from,
instead of building mere towers with only one side
really open, having only a deep and dark cell behind.
Yet we have what are called Building Acts periodically
revised into more and more blunders.

Superintendence, Antient and Modern.—Was there
then no essential difference between the mode of build-
ing in old times and now, beyond the mere difference
in genius or taste? Yes, there was undoubtedly. We
know as a fact, from some few specimens of drawings
and contracts which remain, that the architect or first
designer, whatever he was, did not design beforehand
in anything like the minute detail that architects do
now. Of course somebody must have designed at each
successive stage what others were to execute, as nobody

could do it all himself: at least we may venture to say
F2
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so until we have some better evidence than the divina-
tion of a reviewer of that ¢instinctively harmonious
working of separate workmen in perfect and sponta-
neous coneert with a general design’ spoken of just
now. But it is evident that much more was left to
the taste of the workmen, from the highest downwards
to the mere cutter of mouldings, than is ever done
now. Carving undoubtedly was left to the carvers,
who are in fact sculptors, and therefore ¢artists’; and
0 it is now in all the best work, at least of the Gothic
kind. Whether it is in those things like black pud-
dings coated with leaves, which adorn Renaissance
architecture, I really do not know. The eapitals of the
columns of that style too are so purely conventional
and have so little variety that there is hardly anything
for a carver's taste to expatiate in. But except the
carving, nothing now-a-days is left to anybody below
the architect. The contractor expects to have every
detail sent down to him from the architect’s office and
calculated to measure in the ‘quantities’ beforehand.
So that the master workman and his men have sunk
into mere machines for executing the design. Conse-
quently there is no designer living on the work and
seeing it from day to day and observing how things .
look as soon as they are begum, or trying them by
models: nobody finds out until too late whether details
look too big or too little, or suitable to others in the
same building. The consequences of this have been
pointed out over and over again, in the universal
disproportion which prevails in many of our buildings,
and in the details often looking as if they were not
designed at all, but copied at random from some
stereotyped forms of the office, which had themselves
been copied, perhaps incorrectly, at some time from
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genuine ones, and sent down with no regard to scale or
appropriateness of any kind. I have one memorable
case of this sort, where I found a church door jamb
building in what looked to me an extraordinary shape.
The architect—a most eminent onme—assured me that
it must be right. as it was copied from St. Mary’s
Abbey at York. I replied that I did not believe it.
It turned out that we were both right ; for St. Mary's
door jamb had been copied, %.e. a published drawing of
it, but the paper and the splay had been turned the
wrong way, through 9o°, and nobody in the office or
on the ground had found it out.

HModels v. Drawings.—It may be said that the
architects see their work after it is done, and can avoid
repeating faults which they have made once. But the
question is not whether they can but whether they do.
If they did complaints of the badness of our architec-
ture would not be so universal as they are. The fact is
that faults are not perceived in that way, by a cursory
ex post facto inspection with no desire to discover
them, as they would be if every thing were treated as
an experiment at first. There is not the least doubt
that in the ages of imperfect drawing they worked far
more by trial than we do now. I never had a first
model made of anything from which it was not easy
to see that it might be improved; and yet every one
of them would have been executed from the drawings
if I had not had models made. Sections across mould-
ings, plinths, and other such details, can give nobody
any idea, at least nome that can be trusted, how they
will look. Even a difference of material, between one
kind of stone or wood and another, sometimes makes a
great difference in the appearance, and in the kind of
execution required to produce a good effect. All these
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things we may be sure were looked after carefully by
designers on the spot, who saw and were anxious to see
the effect of their work from day to day. In the
modern way of building they are, practically speaking,
not looked after at all. And that is the real difference
between the designing by old Master-workmen and
designing by modern Architects; always remembering
that builders are not a bit more likely to have good taste
than mere designers, and probably much less, though
there are occasional exceptions to that rule.

Finish.—At the same time I agree with the critics
I have been criticising, that the effect of the present
system of reducing everybody below the architect to a
‘mere machine tends to degrade the taste of all of
them, and has done more than anything else to give
all modern work that mechanical and spiritless appear-
ance which critics have been censuring for years. In
other words, ‘finish’ is the only aim of the modern
workman, if he aims at anything beyond the Trades
union object of doing as little and as ill as will be
tolerated. Notwithstanding all that has been written
on this point, and never questioned, so far as I know,
I am sorry to say it has been but very feebly and
unwillingly (if at all) seconded by architects, however
theoretically they may have occasionally assented to
it. Those who have occasionally done so, and allowed
the common provisions for ¢dragging,” pointing, polish-
ing, and general dressing up, to be erased from the
specification for some one building, let their clerks
go on ordering the very same things ever afterwards.*
In vain it is pointed out to them and they admit, that

* T am glad to see an exception made at last, in no longer polishing
and waxing oak in some churches; but it went on for some time after I
had stopped it at Doncaster Church.
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the very works they pretend to imitate were executed
in a totally different fashion from theirs; that the old
builders cared nothing about precision and finish; nay
more, that they knew it makes things look monotonous
and spiritless; that though they regarded symmetry of
the larger parts of buildings where there was not good
reason to neglect it, they knew that details should not
be too much alike.

Take for example the common Early English ¢tooth
moulding.” Did anybody ever see a foot run of it from
modern hands that gave the slightest pleasure? Why ?
because it looks as if it could be turned out by the mile
from a steam engine. Whereas in old work you see that
it had just the same kind of variety as in leaves of the
same tree—all alike but none identical, in the sense of
the proverh ¢nullum simile est idem.” The modern
imitations of Early English conventional carving are
still worse, for the same reason; and as for imitating
Norman work, it is better at once to give up trying,
except where it must be done in restorations; which in
that case above all others are mere destruction preci-
pitated instead of stopped, so far as architectural effect
is concerned, though they are of course sometimes neces-
sary to prevent ruin. The aim of everybody engaged
in a building now, from the architect down to the last
workman who ¢drags’ and points up, is to make the
work look smart for the opening day. What becomes
of it afterwards, either as to use or appearance, or dura-
tion, not one of them seems to care a farthing generally,
though I admit there are exceptions, who are really
anxious to do their work as well as possible when they
find an employer who appreciates that more than the
ornamental rubbish which captivates committees and a
good many private people too.
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As for the practical results of the present mode of
getting architecture done, though the Quarterly Review
statements and theories about art workmen and master-
builders are grossly exaggerated, and in some respects
refuted by experience, I must say I agree with the
criticisms in a former article of April 1872, of most
of our grandest recent attempts, which it is not worth
while to enumerate again.

Architectural Education.—The most eminent of
French architects, Viollet le Duc, expresses quite as un-
favourable an opinion of the ordinary architectural
education in his country as our most severe critics have
of ours ; and perhaps his description is not entirely in-
applicable here. In his ¢architectural novelette’ called
¢‘How to build a house’ (which had better have been
confined to the house-building and condensed into
half its bulk), he makes his hero Paul a young
architect ask his teacher, ¢ Did you begin to learn archi-
tecture in this way?’ <.e. by acting as the clerk of the
works yourself. The teacher, who I suppose is intended
for M. Viollet le Duc himself, answers, ¢ O by no
means. I was articled to an architect for two years,
who set me to copy drawings of buildings of which I
was not told either the age or the country or the use ;
then to lay on tints. During this time I took lessons
in mathematics, geometry, and drawing from models’
(which I suspect would not be applicable to most
articled clerks here, and therefore I omit a little more
of that stage of the history) . . . ¢I was obliged
therefore (and by want of employment afterwards) to
get into an office, i.e. to work for so much an hour at
an architect’s who was in large practice. There I
learnt to trace plans, and nothing else, except now and
then to make some detail drawings—Heaven knows
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how, for I had never seen the smallest part of a build-
ing executed. Being so fortunate as to have a few
hundred pounds left me I resolved to travel and study
architecture in actual buildings, and no longer, in those
gshown to me on paper. I set myself to observe, to
compare, to see practical men at work, to examine
buildings that were crumbling to pieces &c. . . At
the end of ten years one of my patrons’ (he does not
patronise them by calling them his ¢ clients’ as our ar-
chitects do) ‘introduced me to an agency for Govern-
ment works, where I.saw methods employed which
scarcely agreed with the observations I had been able
to make during my previous studies.’ And so at last he
got on by making a plan for a commercial company ¢ for
whom another architect had wanted to build in the
plains of the Loire edifices recalling the splendours of
ancient Rome,” and the company preferred his.

Nevertheless I must confess to some disappointment
at the pictures and the plans of ¢the House that Paul
built.” Possibly French habits may find it convenient
to have the drawing room open with folding doors to
the billiard room, though we find it unpleasant to have
billiards even in the hall on account of the noise. But
it requires something more than a difference of habits
to make the south-west a proper aspect for the dining
room and kitchen, especially when we are building an
imaginary house on paper and so are not restricted by
external circumstances; nor should we think the prin-
cipal staircase a good ome if it comsisted partly of
triangular steps called ¢ winders,” as confined backstairs
sometimes must. And I shall remark afterwards on the
mistake of that very high pitched roof of Paul’s House,
which some modern Gothicists ignorantly think essen-
tial to that style.
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But for all that, the observations and practical in-
structions in Viollet le Duc’s book are mostly very
sensible. We know otherwise that he is distinguished
for his proficiency in various branches of knowledge,
and he avows the old doctrine that ¢ an architect should
know every thing,” while many of ours seem rather to
be proud of declaring that they know nothing of many
things which any one would expect them to know, and
some others would be more honest if they made the
same declaration. Considering their usual mode of
education, as just now described, their frequent defici-
ency in practical knowledge of building is hardly their
own fault. An architect’s clerk must have a passion
for acquiring such knowledge in any way he can, if he
is to acquire it at all. Indeed I do not know how they
are to acquire any practical knowledge of either masonry
or carpentry,and still less of the minor trades employed
in building, by merely copying specifications and draw-
ings from the precedents in their master’s office. I
have seen wonderful things doing by builders who knew
that they were wrong, but also knew that they would be
told to mind their own business if they told the archi-
tect so. But the wonder rather is, considering how
architects are educated as to practical knowledge, that
some of them know as much as they do; except that
clever men with a mechanical instinet (which if not
natural is never acquired) and some general education
pick up such knowledge quickly when they come to see
real work. But others never do, and so they make
builders dovetail stones end-ways over a portico, and
say it is their fault if it falls and kills people, besides
multitudes of less fatal blunders. Yet one cannot
read the architectural periodicals even casually, without
seeing their jealousy of any assumption of equal know-
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ledge of the most practical matters on the part of
builders, and the conviction that they themselves are
thoroughly acquainted with them wvirtute officié, which
can only mean, ¢ by virtue of having served their time
in an office,” and never handling any tool except a pencil
and a pen; not even seeing any work done, except by
accident, before they set up for themselves and claim
to be able to direct and instruct builders, if anybody
will adopt their designs in a competition or from any
other motive. I remember a very ordinary clerk indeed
leaving his master with a letter saying that he was
going to set up for himself, and had already °¢ac-
quired a connection,’ i.e. by going out to tea in the
town, and I suppose blowing his own trumpet there,
for he had never done a bit of work outside the
office.

Nevertheless building and architecture will take
ijts course; or rather, architects and builders will.
Critics may be right in .saying that the modern and
increasing severance between working, or even genuine
personal superintendence, and designing, tends not to
exalt architecture, as its professors pretend it does,
but to degrade it more and more into a trade for
making money by the help of clerks. But all the
criticism in the world will not make one architect re-
fuse a job which he is otherwise disposed to take, and
the public must take them as they are, especially that
enormous majority of the public who will not take the
trouble to understand a little of these subjects for
themselves until it is too late. But in spite of all
that is said at ¢ opening ’ festivities, and other occasions
when people meet to glorify each other and ¢make
things pleasant,’ nobody can hear building talked
about among friends without seeing that there is &
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deep and settled conviction that the much talked of
¢ Hope of Architecture’ is little better than despair.
Choice of a Style—Dismissing then the baseless
fabric of a vision of any new style, I also see no use in
discussing the ahstract beauties or advantages of one of
the old styles over another. All the argument in the
world will not persuade a man to like what he does not
like, or prove what does not admit of proof. When a
lecturer on art announces that he ¢ does not come to tell
us his belief or his conjecture, but thathe comesto tell us
the truth, and asks what we should say if Faraday were
to talk of his belief that iron has an affinity for oxygen,’
and so on, one can only answer that such a lecturer does
not know what conjecture and demonstration mean.
It is amusing to contrast with that, the language of one
of the greatest masters of logic and wit that the world
has ever seen, who in lecturing on moral philosophy
begged his audience to bear in mind that, ¢ When I say
a thing is so and so, I only mean that I think it is so
and so.” Sydney Smith knew, if Mr. Ruskin does not
—and too many other people with him—the boundaries
between the demonstrable and undemonstrable, or be-

. tween facts and opinions.

Style for Churches.—In ordinary building then I can
only say that people must gratify their own taste, and
use whatever style they may prefer, doing the best they
can to get the work done really in that style, and not
in some modern perversion of it. For Church building
however, there has long been such unanimity of opinion
that some variety of the Gothic styles is the best, that
it is hardly worth while to enforce it. But whenever
there is an opportunity of testing any theory by ex-
perience, that is infinitely the best way of doing it,
and it is certainly a striking fact that though Gothic
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building was completely out of fashion for two centuries
and was pronounced by the then leaders of taste ¢ bar-
barous, dark, heavy, melancholy, without any just' pro-
portion, use, or beauty’—* mountains of stone not worthy
of the name of architecture’—there is not one single
church of any architectural celebrity, (though there are
other buildings) in the style which then prevailed, ex-
cept a few which owe their reputation chiefly to their
size. And when the younger Wren wrote that nonsense
about ¢ mountains of stone,’ and John Evelyn called
Gothic churches ¢dark, heavy, and melancholy,’ they -
were so grossly ignorant of the subject as not to know
that the internal piers, or ¢mountains of stone,” which
support St. Peter’s or St. Paul’s Cathedral, occupy
nearly twice as much ground as those of Lincoln,
which is the nearest to St. Paul’s in area; and that
St. Paul’s is not lighter but much darker than any of
our Gothie cathedrals, apart from the effect of painted
windows. In fact it is so blocked up with huge piers,
both of the dome and the body of the cathedral, that
everything outside of them might as well not be in
the church for any purpose except passages; whereas
in multitudes of Gothic churches the whole area is
used. It is remarkable that during the time Gothic
architecture was out of fashion even the art of drawing
it altogether vanished, and Gothic churches were drawn
as if they were Italian, and of course with all kinds
of inaccuracy in other respects, as you may see in the
prints of the seventeenth and eighteenth centuries..
Even after the Gothic fashion had begun to revive
many of the pictures are so absurdly inaccurate both
in proportions and in details, that it is never safe to
trust them. .

Nobody has ever succeeded in building a creditable -



78 St. Bride's Stecple,

BRI

steeple (which old-fashioned
word includes both towers
and spires) in any form of
the style called Classical.
Wren’s St. Bride's, which is
decidedly the best of his
spires, is a totally false con-
struction and could not be
what it looks, and must con-
tain three or four times the
weight of a spire such as
Salisbury, which is far more
beautiful. The tower below
it, and his Westminster and
other towers, are little or no
better than the ‘church-
warden Gothic’ of fifty years
ago. Domes indeed do be-
long to that style specially,
but domes cannot do the
work of towers, nor rise to
any great height, except
when they are very large;
and Ely cathedral shows us
that the internal effect of a
dome can be got quite as
well in the Gothic style.
As churches are always ex-
pected to have steeples, both
for bells and for appearance,
that consideration alone is
enough to retain the Gothic
style for them.

It is also generally the

S ————-ewsmessss— cheapest and the best, in
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the sense of getting the best appearance and easiest
construction, for large halls, schoolrooms, and places
of that kind, especially where = =
large windows are required ;
whichare altogether unman-
ageable in the Italian style.
I believe it will be found
that, cateris paribus, the
Classical style is always more
expensive for such purposes ;
and the construction, espe-
cially of the roof, is more
necessary to be concealed.
Indeed it is self-evident that
the Gothic open timbered
roof is the most genuine con-
struction for that purpose;
just as Gothic windows are
the only ones that admit of
any great size without iron |
framework, which is not Lg%
architecture but engineer- |
ing, and is not intended to
be seen as an architectural
feature. A
But for buildings below
these, or not involving these 1l
conditions, I tannot see that, kM8
either style has any con- =
structional advantage over Fio. 2.
the other. Several independent architects and sur-
veyors with no Gothic prejudices gave evidence before
the Parliamentary committee on the Foreign Office
plans before spoken of, that there is mo necessary
difference in either convenience or expense between the
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Gothic and Classical styles for buildings of that kind,
assuming the same degree of ornamentation in both
cases. Iam afraid however that I must add that most
of the builders of Gothic houses have been for some
years doing their best to refute this evidence which
was then given in their favour, and to justify the asser-
tions of their opponents that such houses are more ex-
pensive both to build and to keep in repair, and more
inconvenient than those of any other style, except indeed
the Greek temple style of the last century, which is now
happily exploded and obsolete, and was simply a mass
of absurdity in this.climate and for buildings wanting
windows in the sides. Subject to that remark, I cannot
see that all the arguments or theories and so called
principles that have been invented by their various
advocates leave it any more than a matter of taste
which of the existing old styles is to be used, except
for churches and other buildings of that kind.

Styles for Houses.—I suppose however that very
few people will deny that the word ¢ picturesque’ is
more applicable to Gothic building, when it is done
well, in something like the old way; but that is so
seldom that this is the last epithet which is gene-
rally applicable to modern’ Gothic houses. As a
matter of fact, whether it need be so or not, the
most comfortable and substantial looking houses since
the real Elizabethan times are generally not Gothie,
but probably more in the Dutch or Queen Anne style
than any other, or somewhat later. I certainly do not
mean that modern version of the so-called Queen Anne
style which is just now in fachion with some archi-
tects, but something much solider and plainer. Italian
ones have the same advantage of being what is popu-

larly called square, and by builders ¢self-contained,’
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or speaking mathematically, parallelopipeds, having
no projections or re-entering angles, and therefore con-
taining the maximum of space within a given quantity
of outside walls, They also have larger windows free
from mullions than you can have in Gothic. But they
can be built properly of nothing but stone, and large
stones too, and stones of nearly equal size, and worked
smooth, or at least ¢fair,” all over, and all that is very
expensive; while the genuine English styles and the
Dutch require only small stones, of almost any sizes,
and they are all the better for not being uniform or
worked smooth ; or they may be built of bricks, pro-
vided only they are not white; for I defy all the archi-
tects in the world to make a decent looking building
out of them in any style of architecture yet invented.
There may be in the womb of time, or in the brains of
some unborn genius, a style which they will suit, but it
has not come out yet. I just mention however that I
have observed that very large white bricks of about
twice the common size sometimes look tolerably like
stones, and they would be meore so if several sizes (all
large enough) were used together ; and this is the more
curious because red bricks above the usual size look
decidedly worse. But it is a very absurd waste of
money to have special bricks made smaller than the
usual size, as some architects do. When I speak of
houses in the Italian style having these characteristics
I do not mean the flimsy looking abominations which
they call ¢ Italian villas,” and which are below the level
of what can be called architecture atall; but rather,
that which is described as the Florentine style in Mr.
Garbett’s ¢ Treatise on Design,’ p. 243.

Elizabethan Style —Symmetry.—It is not worth
while to consider for any practical purpose a form of

G
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the Gothic style of house building which had a short
‘run early in this century, but is properly obsolete, viz.
what was called the ¢ Castellated;’ for nothing could
be more foolish than to imitate in these days a mode of
building which was designed in rude times to fortify
houses against violence, not of one or two nocturnal
thieves getting in by back windows and picking locks,
but of besieging armies. The earliest Gothic or English
style which is worth imitating for domestic purposes
is the Elizabethan. And with respect to this modern
architects have fallen under a most strange delusion,
encouraged doubtless by the writings of some fanciful
amateurs, which their own experience and observa-
tion ought to have taught them to disregard, espe-
cially considering how contemptuously they usually
write and speak of amateur architects. That delusion
is that Elizabethan houses ought not to be symme-
trical, or with the parts on each side of some middle
line corresponding. We can never do anything now
without overdoing it, or running from one extreme to
another. Because the architects of the Palladian or
Renaissance school had made symmetry a byword for
absurdity, building shams or utterly useless parts and
long ¢wings’ to balance each other, making a chapel
to correspond with a washhouse and stables to match
a gervants’ hall or a picture gallery, and so on, and
because the older Gothic buildings were often un-
symmetrical, where symmetry would have been incon-
venient or impracticable, therefore up starts a race of
generalisers who denounce symmetry as un-Gothic,
un-English, contrary to all principles of true art, as a
false, base, and altogether un-Christian kind of archi-
tecture.

If they had only taken the trouble to look at any
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book of ¢ Mansions of England’ or any such title, they
would have seen that after the days of castellation and
of large halls, which must stand alone and unbalanced,
great houses always originally aimed at symmetry on at
least one face, as churches also did: not symmetry of
the smaller details, which may judiciously be varied, as
in the western towers of some cathedrals, but general
symmetry of outline. I say ¢originally’ because the
absence of symmetry is often due to alterations or addi-
tions. Smaller houses were naturally less symmetrical,
because they had not rooms enough of equal size to
make considerable features on each side of some central
part of the building. But the modern notion, that
cutting out a lot of rooms in cards and throwing them
together anyhow is the way to plan a Gothic house, is
at variance with every real style of architecture that
ever existed.

Confining ourselves to Gothic, for it is not pre-
tended that any other style preferred lopsidedmess to
symmetry when there was no reason for it, has not
every cathedral a front substantially symmetrical? It
is true that a few of the foreign ones have the western
towers differing much more than ours—and much worse
they look ; but still there is a general symmetry be-
tween them, except in a very few cases of great differ-
ence, and those look worst of all. And why? Because,
cceteris paribus, symmetry on each side of an axis is
pleasing and lopsidedness unpleasing. At the same
time the eye does not expect symmetry in both direc-
tions. Every building has a front and a back, or by
whatever other names you like to distinguish them;
and it is not to be expected that they should be alike.
In churches the grand entrance is at one end, and the

chancel at the other, and you expect some kind of
G2
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external difference. King’s Chapel may be allowed as
a single grand exception. In most other public build-
ings the front is still more distinguished from the back,
and external symmetry between them would be felt to
be false and at variance with the known internal
arrangement. But on each side of the middle of a
large front the rooms are not naturally so unmlike in
either height or size, one way at least, that they may
not very conveniently be similar ; and so they are gene-
rally made in the later Gothic times, after houses
began to have a multitude of rooms and of something
near the same size, as we have now.

But having so disposed of the main front as sub-
stantially symmetrical, it is perfectly legitimate to add
a wing, or a tower (if there is any reason or object
for one) or any other building on one side only; and
the Gothic builders certainly never stuck another on
the other side, as the Palladians did, merely for the
sake of balancing or symmetry, except the two western
towers of cathedrals. The modern fashion of dogma-
tising about reality, verticality, horizontality, irregu-
larity, and such like qualities, as being the character-
istics of one style or another, has done nothing but mis-
chief. As Paley said, ¢ nothing is easier to invent than a
maxim,’ and in nine cases out of ten they are invented
ex post facto to support some foregone conclusion, or
are hastily generalised from some two or three instances
which the inventor has met with. The old builders
would listen with amazement if they heard such rules
imputed to them. Considering that we profess to
recognise no philosophy but that of induction from
the largest experience we can get, it is wonderful how
readily mankind accept anything that sounds plau-
sible as an universal maxim or axiom, if it is con-

- -~
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fidently stated and well repeated until a fashion of re-
peating it is established ; and that in things of far more
consequence than architecture.

Fallacy about Orientation.—The first architectural
specimen of such maxims that occurs to me is one that
has been repeated dozens of times, and will be so
again, though every one could refute it very soon by
his own observation. Somebody, I dargsay, found a
church or two pointing not due east, but in the direc-
tion of sunrise on the day of the saint after whom the
church is named ; and he at once jumped to the con-
clusion that such a charming bit of ecclesiology ought
to be universal if it was not. So, without going to
lock whether the half a dozen churches nearest him
conformed to that rule, which he would certainly have
found that they do not, he straightway published it as
the solution of the problem why so many churches do
not stand cardinally ; and deduction from general rules
is so much less trouble and so much pleasanter to most
people than induction from a course of observation, that
this piece of nonsense came to be accepted and repeated
continually. Any book of churches with the cardinal
points indicated will show you in five minutes that
there is not the least foundation for it, and that there
was never any rule but this, that churches should point
to the east unless there was some local reason for devi-
ating not very much, though some of the finest are even
beyond N.E. or S.E. St. Peter’s at Rome has the chancel
actually at the west, which would be a puzzle for stick-
lers for ¢the eastward position’ of the minister at the
communion. In fact, as Mr. Fergusson says, orientation
was never recognised at all in Italy.

Shams, Plaister.—Again, we have the preachers
against ¢shams,’ who profess to have discovered that



86 Absurd Rage against Plaister.

in all genuine styles of architecture, and especially
Gothic, the real materials and constructive forms were
never concealed by any others; and they rage against
painting deal to look like oak, and go about skinning
church interiors of their genuine ancient Gothic plais-
ter, and exposing rough walls, such as you would not
leave in the scullery of a cottage, though at other
times they will go and daub all this same plaister over
with their own vulgar painting, making it a double
sham, if plaister is one. And lately, by way of a
specimen of consistency, we have had some of this
school, headed by a Gothic architect of the straitest
sect, wanting to cut off the solid stonework of St.
Paul’s in order to veneer it with marble. Their excuses
for their inconsistencies only make them still more
ludicrous. Their most eminent realistic preacher, Mr.
Ruskin, was hard put to it to find absolution for his
favourite Italian builders having veneered some of
their churches with thin marble slabs: not indeed so
bad as cutting off solid stonework to stick that on, as it
was only veneering bricks instead of plaistering them.
And at last he found it in the fact that the fastenings
of the marble slabs were not invisible, so that by
looking sharp you can see that they are slabs and not
solid blocks. At that rate plaister certainly can be no
sham, for it is mistakeable for nothing else—unless it is
painted into sham stones. .

It is satisfactory to find that while some of the in-
ferior but extreme Gothicists go about committing
this plaister-skinning iniquity, the most eminent of our
architects, whose name will go down in connection
with the Gothic restorations of this age fifty times more
than theirs, has pronounced strongly against it. I find
that he said in a paper read at the Northampton
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Architectural Society, quoted in the Awrchitect at
Christmas 1874 :—

¢ There are some principles common to all kinds
of art, which modern architects, in mere caprice or in
painful striving after novelty sometimes venture to
depart from. Ever since civilisation began it has
been the rule to finish the interior of a building
with all possible care. Every ancient building, whether
‘of Egyptian, Greek, Roman, or Medizval times, was
carefully faced internally with wrought stone, or plaister,
and decorated. . . . We now see churches whose
interiors are faced with rough brickwork, relieved per-
haps with lines of red and black, and others in which
the rudest rubble is pointed with the blackest mortar,
ingeniously combining the harshness of barbarism
with the disingenuousness of civilisation. It is a
duty to protest against making our churches the field
for the exhibition of such vagaries. Let those who,
satiated with feeble refinement, can find no relief but
in still weaker affectation of barbarism, confine their
taste to their own drawing rooms, but let our churches
be spared. Unfortunately the evil is not confined to
new buildings. Numbers of fine old churches have been
stripped internally and reduced to a nakedness com-
pared with which Puritan whitewash is decency.’

I know two adjacent ones so scarified by Mr. Street
under the name of restoration. If architects think it
below their dignity to mind what is said by amateurs,
they will hardly venture to say that Sir G. Scott’s ex-
perience is to be set aside for their theories of what
Gothic architecture ought to be. The inconsistency of
these destructive and ¢ vigorous’ theorists is made more
striking by their additional invention of the phrase
¢ Conservative Restoration,” of which I shall have more
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to say in the chapter on church building. At presentI
only say that the moment a man uses that phrase I sus-
pect him of some deeper scheme of destructiveness or
innovation than usual, and I don’t know that the plans,
or the work, when I came to see them, have ever belied
my suspicion.

Sham Stone-painting is another specimen. From the
time when some feeling for Gothic architecture and a
decent degree of reality began to revive, until lately,
the marking out of plaister into apparent stones used to
be denounced as the vilest of shams and a distinguish-
ing feature of the style called ¢Churchwarden Gothic.’
Then it came to be discovered, on the removal of old
whitewash, that some of the very early Gothic builders,
whose ideas of wall painting were shown by their other
works to be ruder than the merest sign-painter would
venture to exhibit now, had been unable to think of any
better patterns to paint upon their walls than this same
sham division into stones. And so straightway our ar-
chitects threw overboard all their denunciations of it,
and began with the usual ardour of perverts to think
they cannot give us too much of it. I have challenged
the most eminent offenders—and they include the
President of the R.I.B.A. himself—to defend it, and
never a word more can I get from them than that the
old builders did it; which we know just as well as that
they did the other daubs just now described, which no
architects dare copy now, obviously because they were
only just beginning to learn the rudiments of painting
and could do no better. It was just the natural thing
for a beginner to start with. They thought plaister
looked bare, and of course inferior to smooth well-jointed
ashlar, and so, like our churchwarden architects of fifty
years ago, they said ¢let us make it look as like stone
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as we can, and painted in the joints accordingly, until
later times when they learnt to do something better
and left that alone. Our architects have more reason-
ably tried to imitate that better painting, but unluckily
have failed more signally than in anything they have
attempted. Why, I do not know; but the fact is certain,
and there are cases enough, and will be many more,
where people have been as anxious to take the modern
painting off their walls as they were to have it put on
twenty or thirty years ago.

Before I leave this sham stone-painting I ought to
notice an ingenious excuse which some of our architects
have invented for it, not feeling quite easy in their
minds at having nothing to answer the objection that
it is a sham, and contrary to their professed principles.
That excuse is nothing less than this: that these
parallelogrammic divisions of the shape and size of
stones are not to be regarded as an attempt to imitate
stones, because the lines are generally red, and occa-
sionally double, which mortar joints would not be, and
sometimes they have a kind of twirligig offshoot on
each side which would still less exist in real stonework.
In other words, the sham is good because it is so bad.
But if such excuses are worth answering, do they not
see that the lines were coloured simply because white
lines on plaister would not have been conspicuous,
though white mortar joints are visible enough in stone ?
Further, it does not follow that imitation of stones was
not the primary idea, because they afterwards tried to
relieve the monotony of those marks with something
else. No man of common sense who sees the original
work of this kind in St. Albans for instance could be
persuaded by all the members of the R.L.B.A. (if they
all agreed, which I am glad to find they don’t) that
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those who did it had any other idea in their heads
but that of imitating stones. And I repeat that that
is a thoroughly mean and rudimentary idea of decora-
tion, which was abandoned as soon as they learnt to do
something better; such as the patterns which began
to show the ' selves th.ough the later whitewash at the
east end of Salisbury (over the altar) some years ago,
and still better ones on some of the arches at Worcester,
and some bits in the later part of St. Albans, very dif-
ferent from the earlier daubs and stone-marks on the
square brick Norman piers.

But I have no hesitation in saying that smooth
plaister with its natural face, not that horrible brown
paper looking stuff, called ¢floated’ plaister, with a
sandy face, which all the architects prescribed until
a few learnt better lately, is infinitely preferable to
any such painting as we have got yet, or seem at all
likely to get. The difference between the two modes
of plaistering is that the rough kind is finished with
a wooden trowel which ¢floats’ over it, and the other
with a steel one which makes a smooth face. The
rebuilt brick piers of the great tower of St. Albans
are done very nicely in the latter way: indeed none of
the new plaister there is rough; but the transepts are
partially defaced by that abominable sham stone-paint-
ing, which T am happy to say is stopped from spreading
farther, and will some day be effaced with unanimous
condemnation, both there and elsewhere. Thus far it
may be said with lamentable truth’ of every architect
who has lifted up the painting brush on either stone
or plaister, ¢Nihil tetigit quod non feedavit.’ I re-
member when the painting of the restored figures in
Salisbury Chapter House was thought by some people a
great success. I heard lately that the tide had turned



e

Preachers against Shams. 91

against it, and that they were contemplating getting
rid of it, and perhaps they have done so.

The preachers against shams (as they call many
things which are not so) have been sorely puzzled with
the west fronts of Salisbury and Lincoln, and the east
front too of the aisles of Lincolny which is ndoubtedly
the grandest of our cathedrals externally. Other smaller
things of the same kind are equally fatal to their
theory, and are further proofs of the folly of artistic
maxims, which are made to order as they are wanted.
If works of art permanently give pleasure they are good,
in spite of all the theories in the world, and the art or
genius of a good designer lies in being able to design
what will do so in the long run, and not as a mere
passing fashion like ladies’ dress.

Wide Mouldings.—At the same time I am far from
saying that reality should be so much neglected as it
often is, and by these very preachers against shams as
much ag anybody ; who will give you, and in buildings
which they mean to be handsome, doors with shallow
mouldings sprawling an inch and a half or more over
the panels, and manifestly tacked on, forgetting that
they are or ought to be nothing but the slightly deco-
rated edges of the ‘rails and styles’ inte which the
panels should be framed. And the panels themselves
are merely thin flat boards, often only half an inch
thick, instead of thick ones as they used to be with the
edges bevelled, or what are called ¢ raised panels;’ which
however should be rather thinner than the styles, or
they look too heavy.

Cornices.—Again, you never see now, unless you
have insisted on it yourself, anything like a real
cornice; and I have actually found architects either
ignorant or unwilling to acknowledge that cornices
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originally were and ought to be or appear to be a real
projection of deep stones, or bricks (if necessary) in
successive set-offs, carrying a ceiling or a roof. The
modern cornice, which has come in since these people
began raging against what they call shams, is an indis-
criminate heap of two sets of mouldings, one of them
sprawling some enormous width over the ceiling and
the others for some generally less distance down the
wall, with a great hollow between for dirt and spiders :
indeed large enough for those spiders who catch birds,
and for the birds’ nests too, quite unreachable by
brooms, at the very place where a real cornice would
be thickest. These two figures, in which I have drawn

Fie. 3. Fia. 4.

the details indistinct in order to confine the attention
to the great features, show the characteristic difference
between the genuine and false style of cornices. The
dotted lines carried into the wall in one of them show
what the stones would have been if they were still more
genuine cornices of real stone. I have myself had one
made of bricks gradually set off and of course plaistered,
under a gallery of flags which the architect wanted to
carry on iron brackets, which were quite unnecessary.
Perhaps they will justify this as they do the painting of
the double stonemarks upon plaister, by saying that it
is so unlike a real cornice that it is honest, while those
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of proper shape made of plaister blocked out by frame-
work are a sham because they pretend to be real cornices
but are not. If so, I leave them to the enjoyment of
their excuse, which is worthy of their work.

I don’t know anything that so distinctly marks the
decline of architectural taste, and I must add, know-
ledge of principles of design, as this one matter of cor-
nices. Up to about fifty years ago, they were never
absolutely bad and incapable of being what they profess
to be, though some of course were handsomer than
others. In modern houses it is the rarest thing of all to
see one that is not offensive, from being ill-proportioned,”
sprawling, unmeaning, unsuitable for the work of a cor-
nice, and evidently designed on no principle at all. And
no wonder, when architects think they can design an
original and handsome thing, of which the section never
will be seen, by drawing a section of it on paper, as
indeed they do most of their other details; but hardly
any others in house building are so large and important
as the cornices, or so difficult to judge of without trial
in their place, both as to their shape and size.

It is just the same with respect to all other orna-
mental terminations of edges and corners, which may
be classed under the comprehensive name of mouldings.
The possible varieties of a small depth of moulding
are very few indeed, at least of those that can look
well. The common ¢ovolo’* (see fig. ¢, p. 95) which
you see in mnearly every door of the last 150 years
until lately, will never be improved on ; but our archi-
tects think they must try something original, and

# The builders’ names for mouldings do not always agree with those

in books on architecture, where the builders’ ‘ogee’ is called a cyma recta,
OF reversa. ’
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must make something more of it, and so they give us
a set of curves in and out running over twice as much
width as depth on the door frame ; or rather a pretence
of it, for ninety-nine out of a hundred of them are only
stuck on and not worked in the frame at all. In like
manuer, pew ends in churches are splayed or bevelled
away far beyond 45°, in order to get a wider space for
mouldings, which our designers fancy will give a false
appearance of thickness, whereas in fact it does the
contrary and makes the piece look thinnmer than if it
were left quite square or with a small chamfer or bead.

Many old mouldings and splays, in various styles of
architecture, had greater depth than width, even the
common door mouldings, but never the contrary, so far
as one may safely assert a negative with the possibility
of some occasional exception which was not followed be-
cause it was perceived to be wrong, or in the expiring
efforts of a manifestly decaying style, as in the latest
Gothic work, in which false jambs were sometimes made
to project beyond the face of the wall with the idea of
giving depth greater than the reality. The eye always
detects and resents impostures of that kind and takes off
more than the proper discount.

Architraves.—Those are different from the Italian,
and much older door architraves, which were long flat
stones, rather wider than the thickness of the wall,
or projecting a little on the face, whereas Grothic jambs
were always worked in the stones of the wall. And
it is odd that Gothic arches and Italian ones are exactly
reversed in that respect; for Gothic arches invariably
had an arched extrados, and never the stones stepped
into the wall-stones, which Italian arches often have
conspicuously, as you may see in many bridges, &c

The common door architrave, or the whole mass of
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casing round a door in a thick wall, which is now made
up of a dozen thin slips of wood nailed to the wall and
to each other, is an exact imitation of the stone casing
round the doors in the temple of the Sun at Baalbec,
probably of the time of Solomon; and there will never
be anything so good, except the Gothic ones, which are
founded on the opposite principle of cutting ornamental
mouldings round a splayed opening in the ordinary wall-
stones, sometimes inserting shafts also in the hollows,
carrying more decorated arches above.

The Ogee Moulding. — The worst and feeblest look-~
ing of all mouldings, except on a very small scale, is
that called the ogee, or curve of contrary flexure, or
Hogarth’s line of beauty, figs. a, b, which it may be for
animal forms, but certainly is not for rigid ones. Mr.
Ruskin said long ago,and it is true, that it never occurs
even in the boughs of trees; ¢.e. there is always a knot
or some irregular projection at the return of the curve.
It only came in with the declining Gothic style, and is
common enough in the Renaissance, to which it may or
- may not be appropriate for what I know. But I do know
that having had a house full of mouldings chiefly com-
posed of ogees proposed to me in plans, and having soon
found the necessity of seeing specimens of all of them,
they were all manifestly improved by turning the ogees

Fia. 5.

a b into two separate curves as at d. And it may be
as well to mention that I found also that it was better
to make the two curves equal, especially in some thick
mahogany doors, where the usual single ovolo ¢ looked
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coarse, though it would not do so in deal, taking care also
not to let the width of the whole exceed the depth. A
specimen of the latter was made for me to look at, which
looked very ill and quite unlike the doors of equal
thickness in a house of the last century which I had
told the men to copy. Then I found that they had
taken for granted that the width ought to exceed the
depth of the moulding according to the modern fashion,
and so the cause of the inferiority was evident.

Some architects are not content with having sham
mouldings much wider than their depth nailed on to
the panels, instead of moderate ones cut solid on the
styles (or thick framing of the door) but they must
needs make them project besides above the general face
of the door, which is impossible as a genuine construc-
_ tion; for it would imply that all the middle of the
styles had been planed off or countersunk to leave these
edges sticking out. So that this false pretence of
solidity reveals at once that there is no solidity at all,
and that these huge mouldings are merely tacked on,
besides being very ugly, as impostures and excesses of
that kind generally are. I shall have a little more to
say of door construction in the fourth chapter, but these
matters of principle belong to this.

The Vigorous Style.—Before leaving the question of
the styles now in fashion, I must say a word about two
more. One is that modification of French or Italian
Gothic (for it is sometimes called one and sometimes
the other) to which its patrons have dexterously affixed
the epithet ¢vigorous, though it would have been just
as appropriate to call it ¢ feeble.” But in fact any such
epithet is nonsense, as it expresses nothing really be-
longing to architecture. I should call it the Shadowless
style, for that does express its character, and it is as
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miserable as the man who sold his shadow. The great
characteristic of genuine Gothic is the abundance of
shadows produced sometimes by quite small cuttings
and projections like eyebrows, requiring no such heavy
masses and large stones as the Classical projections do
This ¢vigorous’ style displays only the vigour of shav-
ing off all such projections; making the slopes of
buttresses without ¢ nosings’ and twice as steep as they
ever were in real Gothic, at least in England ; window
tracery is made as if it were cut out of stone flags ; and
buildings rise out of the ground without plinths or
projecting bases, as if they were mushrooms. It de-
lights especially in that ingenious and refined mode of
ornamentation to which some profane undergraduates
gave the name of ¢streaky bacon style,” and in the raw
brick interiors of which I quoted Sir Gilbert Scott’s
opinion a little while ago; and in woodwork of the
most harsh and ugly outlines totally unlike any old
examples ; and in all sorts of lepsidedness, of which Mr.
Street’s Law Court tower design is probably the climax.
For some reason or other this style is peculiarly affected
by gentlemen of the ritualistic persuasion, but whether
for any other reason than its novelty, which it has
already lost, I do not know.

In London house-building it is already superseded
by something which they call the Queen Anne style,
though very different from the much quieter style
which used to be so called some years ago. That has
plain tall windows with slightly arched tops just enough
to make them real arches, and sash windows, which in
old times had very thick bars, and small panes, not
more than a foot wide, but now may have large ones.
And that, I am quite satisfied, is the most convenient
and pleasant as to light of all modes of house-building.

H
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The new Queen Anne style is a very different thing,
being a mere jumble of Italian and Gothic features with
most of the disadvantages of both. The name is of very
little consequence in either case, but one of the things
is good and the other bad. Both the so-called Queen
Anne styles have however the merit of requiring no
stone except in the window sills, which is an advantage
in London and smoky towns, where stone or at any rate
carved stone is little more than wasted. The money
wasted in carving stone for such places benefits nobody
after a few years except the architects and builders who
were paid for doing it, for all the carving gets choked
up with dirt and becomes invisible for any ornamental
purpose. The workmen might far better have been
employed in doing something else, as they would have
been.

Proportions,—Modern architects, and amateur no
Jess than professional ones, seem to have run wild on
the fundamental question of proportions, and chiefly
the proportion between the height and length of all
buildings, especially in the Gothic styles ; though latterly
the mania for height has extended to the other styles as
well, and nobody will even have an ¢ Italian villa’ now
without a tower, which I believe is generally devoted
to the combustion of tobacco. Whether that is the des-
tination of that strange-looking tower which Sir Gilbert
Scott thought fit to stick at the corner of the Foreign
Office which Lord Palmerston made him spoil, I do
not know. I disclaim the idea of laying down rules or
propounding any theory for determining proportions.
Various theories have been invented by ingenious men,
only to be forgotten as soon’ as they are read. It is
however a fact, easily verified by observation, that here
in England, in the times of all the genuine styles,
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length was treated as the main characteristic of grand
buildings, while in foreign Gothic height was much more
cultivated. It is also a fact, which people are con-
stantly finding out too late in modern buildings, that
all the other dimensions may be dwarfed, and the whole
proportions made to look wrong, by height which is seen
to be excessive as soon as it is done, though there is
a constant tendency to increase it beforehand. Our
town houses have become towers, and our towers chim-
neys. But no building is ever overpowered by its
length. I do not mean that such a thing is impossible,
but that they will bear any length which can be given
to them within any practicable limits of extension.
Even smallish houses, such as moderate parsonages,
are generally made to look smaller than they are and
insignificant by having no conspicuous dimension ex-
cept their height, aggravated in the hands of modern
Gothicists by roofs of absurdly high pitch, fit only for
cathedrals which have wall enough not to be overpowered
by the roof.

The modern requirement of higher rooms makes
it difficult to build a small house so as to look large
enough for its height, even with a roof of reasonable
pitch, especially with due regard to ecomomy which
becomes more pressing yearly for houses of that class
of ordinary parsonages. A few years ago I had to
design a vicarage for St. James’s, Doncaster, and partly
for the above reason and partly for convenience in other
respects I added to it what may be called a curate’s
house, putting the vicar’s door in front and the curate’s
at the end; so that it has the architectural effect of
a single bouse quite long enough for its height, and
not of a semi-detached pair. At the same time I

must observe that much more is generally wasted in
22
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¢ re-entering ’ angles, and therefore superfluous external
walling, and fancy gables and inequalities in roofs than
would serve to make a plain small house of sufficient
length to look respectable.

But in large buildings, either public or private, ex-
cept where every inch of ground has to be considered,
there is no excuse for the excessive height which it is
the fashion to aim at now; and so far from making
buildings look grander it makes them look smaller.
I have often found people incredulous that the new
parish church of Doncaster is sixteen feet, which is
equivalent to a whole bay, longer than the old one,
which they say looked not shorter but longer than
this. The reason is that the roof, and consequently
the tower, are each about twenty-three feet higher than
the old ones, which is a much greater proportionate
addition than the increase of the length by about
a ninth. Consequently every limb of the church is
too short. I tried in vain to get it lengthened before
a bit of wall was built, but people naturally trusted
to the architect and the fact that the length was
already increased sixteen feet. The tower has since
been much improved by rebuilding the pinnacles four
feet lower than before, after they had got loose from
bad building, the clerk of the works having got too
fat to superintend the work at that height properly.
If I bad to do it again I would reduce the height of
the whole building, besides making the nave of six
bays of the same width as the old ones instead of five
of the larger size which they.are now.

In the next best work of the same architect, Exeter
College chapel, the same defect is still more conspi-
_cuous ; but that was not so much his fault, because
there was no room for greater length; but it ought
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therefore not to have been so high and never would
have been in old times. Buildings which are full of other
faults are not worth noticing for this in particular, or I
might cite them by dozens; so I mention one that is
better than usual. The group forming Lincoln’s Inn
Hall and Library is generally considered one of the best
modern ones of its kind. The proportions of the Hall
pretty well fixed themselves by precedents : but as soon
as he got free from them, the architect, Mr. Hardwick,
committed the usual blunder of making the Library
much too short for its height and width ; and the Middle
Temple one is worse. In 1872, as may be seen in Mr.
Spilsbury’s ¢ Guide to Lincoln’s Inn,” our Library was
lengthened on a plan of mine for adding three bays to
the original five, with some new rooms below, and the
S.W. staircase turret. Though some persons were afraid
of it at first it is now universally admitted to be the
handsomest room of the kind in London, and not even
surpassed by any College Library except Wren’s inter-
nally beautiful one at Trinity, which however is ugly
enough outside, as nearly all his churches are except
St. Paul’s, though some of them are fine inside, even
the ugliest of all, St. James’s, Piccadilly.

I bave known churches improved acoustically as
well as architecturally by being lengthened. When
I am told that a church wants enlarging I always en-
quire first whether it can be lengthened. Length was
the special characteristic of our great English churches,
which are admitted to look larger for their size than
foreign ones, however much some people admire the
greater height of those. Old St. Paul’s was the longest
church in the world, as you may see by the catalogue
of large buildings at the end of the book.

It is also of some consequence that increase of
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height gives no available increase of capacity, unless
it is enough to add another story to a house; and
therefore it is the most unprofitable redundancy of
dimensions. A spare space of floor capacity adds
greatly to the internal effect of any large building.
Of course they should be high enough; but what is
high enough in any given case is just one of the things
which an eye for proportions will ascertain better
without rules than with them. Unfortunately such
eyes are very rare indeed ; and some people almost
seem to think that care about proportions is an ob-
solete mistake, that the business of an architect is to
design in whatever happens to be the fashionable way
in any shape he likes, and that all the beauty of
architecture depends on sticking on plenty of orna-
mentation, and spending plenty of money. I have
often said from observation that the worst way to get
a handsome building is to tell an architect that ¢ex-
pense is no object’; while if you tell him that it is,
and that he must trust to his proportions for effect,
you may have a chance of getting good ones, unless
of course he is incapable of producing them, and you
arealso. For that incapacity there is no remedy, though
gross mistakes might be avoided oftener than they are
by merely attending to the proportions usually followed
in old buildings of the same kind.

I say nothing particular about width as well as
length, because in the case of single apartments under
one roof, such as churches, halls and libraries, the width
generally settles itself, as we may say, by various prac-
tical considerations: except that wideness together with
great height of course aggravates the usual deficiency
in length. For that reason York Minster looks too
low inside, though none is higher, and nome except
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Westminster comes near it. On the other hand, too
great narrowness prevents your seeing the length, like
looking down a gun barrel. The aisles of cathedrals
do not look so long as the nave which is generally
twice as wide. Here again it is impossible to lay down
rules, for some of our cathedral naves are eight or nine
times as long as their width, and yet do not look
narrow, but then their width is absolutely and mani-
festly great compared with ordinary churches.

Monotony and variety.—Another common modery
fault, of the same family as the two last, is a morbid
dread of what is called ¢monotony.” That is not quite
the same as symmetry, which only involves a middle
and some corresponding flanks, nor the same as
length, because there may be no successive bits of the
whole length alike. The avoidance of ¢monotony of
gky line’ was the ground on which Barry advised the
Leeds Corporation to add that frightful tower to their
otherwise handsome Town Hall; not that he was re-
gponsible for the design. In the same neighbourhood
I found them a few years ago adding a complicated
arrangement of transepts to a church where there were
none before. I asked what that was foryand I was told
that it was thought so many windows of an ordinary
nave and aisles, which would have been five or six,
would look ¢monotonous.” I wondered if the architect
knew the number of similar bays in most of the cathe-
dral and monastic naves, sometimes twelve and thirteen :
and also what he would have said to the great town hall
of Ypres, with its tower in the middle and twenty-four
two-light windows on each side of it, making a total
length of 440 ft. (See Fergusson’s Handbook.)

It happened that soon afterwards I had to design a
new church, St. Chad’s, Headingley, within a mile of that
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same place; and so, partly for the purpose of illus-
trating this monotony doctrine, and also because I.
thought it would look well, I made the clearstory
with thirty-four equal lancet windows, viz.: twelve on
each side and ten round the five-sided apse. When
they were up just high enough to show, I was told that
some people asked if I was crazy to build such achurch.
But I have since seen it almost copied in that respect
and others; as another of my churches has been still
more literally; and though I do not pretend to think
it perfect, or to say that I should always build in that
way, it is certainly in some cases particularly effective
and pleasing. The repetition of members too nnume-
rous for the eye to count at a glance always gives an
impression of considerable length, unless they are per-
ceived to be individually small and insignificant; in
which case the eye at once resents the imposture and
gsinks the whole thing into what I called a baby house.
For that reason six bays in a nave are much more
effective than five, for the eye counts five at a glance,
by the middle one and two on each side of it, but does
not count six so easily. The finest specimen of this
abhorrence of monotony is the third edition of the
design of the Law Courts, of December 1871, which in
a length equal to York Minster has not fifty feet any-
where of continuously uniform design, except the two .
corners of the central gable and grand entrance, if that
can be called central which is twice as near one end
as the other. But I do not defend the monotony of a
vast number of similar windows all over a church, as at
Salisbury ; it is exactly the reverse of the proper ar-
rangement, where the details are all slightly varied,
a8 in Decorated buildings.

Another form of the same disease is putting church



The Dilapidation Act. 105

towers in odd places, central in no direction; which
first makes the church shorter by the whole width of
the tower, and secondly makes it appear to stand
nowhere, as we may say, from nearly every point of
view. Occasionally I know that it was done in old
times, but so rarely that it was evidently an exception
for some special local reasons, perhaps not discoverable
now. So also the modern Gothic practice of breaking
up the roofs even of small houses, and a fortiori of
large ones, into as many bits and gables of unequal
heights and widths as possible, though the architects
know very well that that increases the expense both of
building and of keeping in repair, and so will augment
the pleasures of the new Ecclesiastical Dilapidations
Act, which the clergy have begun to discover was passed
much more for the benefit of architects and ¢ surveyors’
(which are the same thing) than for theirs.

The Dilapidations Aet.—The two excuses for it were,
first, that clergymen sometimes die insolvent, with their
houses in bad repair; which the Act will not prevent:
and secondly, that new incumbents did not always spend
their dilapidation money in repairs; which could have
been easily provided for by an Act of two or three
clauses, without a quantity of machinery which means
fees to surveyors and officials at every turn, and an
obligation on new incumbents to spend whatever the
diocesan ¢ dilapidator’ (as they call him) orders, whether
they receive anything or not from the predecessor’s
estate, and may leave all but five years’ dilapidations
unprovided for, and allows nobody to settle their own
affairs with their predecessor or his executors, on the
modern principle that nobody can do their own business
as well as some kind of ‘governing body’ can do it for
them. According to a statement at the Church Congress
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in 1875, more money has already been paid by the clergy
in fees than would have built some hundreds of parson-
ages. The Act was got up by a few bishops who did
not see the consequences, and a few astute a.nd expe-
rienced surveyors who did.

Mass.—I spoke in the first chapter of the insuffi-
ciency of mass, which we may call flimsiness, as a
general defect of modern building. Where expense
has to be considered at every point, on account of the
enormously greater proportion of money which goes for
beer and laziness than at any former period, one cannot
blame people who must have houses for getting them
built as they can. But this excuse will not serve for
the general scantiness of materials which we constantly
see combined with the most extravagant ornamenta-
tion. The commonest form of it is building walls too
thin. Large mansions, as auctioneers call them, are
sometimes built no thicker than a decent cottage
should be, of 14 in. walls; and ‘sometimes when a story
is wanted to be added, even to a house of moderate
height, it has to be of wood, because the walls would
not otherwise carry it safely. Such houses too are hot
in summer and cold in winter, and very likely to be
damp besides. But I shall have more to say on the
proper construction of walls in the next chapter.

Oddities.—I just notice one more peculiarity of
modern Gothic architecture ; and that is the disposition
of some architects to invent apparent difficulties to show
how cleverly they can get out of them; which always
ends in the thing looking like a blunder discovered too
late ; and indeed they sometimes are, though the archi-
tect will not confess it. All these qualities together,
abhorrence of symmetry and of uniformity, which they
call monotony, striving after height, carelessness or
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ignorance about proportions, not only of the whole mass,
but of the details in relation to the whole and to each
other, extravagance of decoration with poverty of
materials, insufficient depth of shadows and wilful
destruction of them, and the mistaking of mere queer-
ness of construction for originality and genius, are the
chief causes of the continually increasing absence from
modern architecture of that essential quality called
Repose, which is an undefinable and yet as manifest as
the quality of being a gentleman. In fact it may be
also said that our architecture is continually becoming
more vulgar, 7.e. more pretentious and good for nothing,
and more unlike all old architecture in general cha-
racter, whether it professes to imitate any old style or
not. There is a constant increase in ¢ fussiness’ and
what Mr. Fergusson somewhere calls ¢ flutter’ about
our buildings, and a disposition to overdo everything,
as if the architect had never felt sure of his design, but
was constantly adding something or other to make a
show of variety or originality. I know that employers
and amateurs are equally to blame for some of this,
and are much too fond of wanting to introduce into
their own building every ¢ nice thing’ that they have
seen somewhere else. But that is no excuse for archi-
tects committing these abominations when they are left
to their own devices, as they are nine times out of ten,
not merely by the legal effect of their common form of
contract, which I remarked on at p. 17, but because
very few employers really want to interfere against
their architect, whom they are gemnerally too ready to
think infallible until they find out their mistake too
late.
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CHAPTER IIL
HOUSE-BUILDING.—-MASONRY.

Position—Trees and Ivy—Aspect—General Plans—Hall with Lantern
—Basements—Two and Three Stories—Principal Rooms—Specimen
of a Plan—Carriage Portico—Stairs—Chimneys—Sizes of Rooms—
Windows—Bays or Oriels—Flat Arches—Concrete under Floors—
Hollow Walls—Stone and Bricks—Finish—Mortar and Concrete.

I prorosE now to offer some suggestions on various
practical points in housebuilding (including some that
are common to houses and other buildings) which are
too often neglected. It would be a waste of time to
repeat those which are gemerally attended and in-
serted in specifications, and on which I have nothing
special to remark. And first, on one which is and has
been in all ages astonishingly overlooked, in old times
from ignorance of science and the laws of nature, and
in modern times from carelessness.

Position of Houses.—It is a common and too true
remark that the great majority of large houses are
wrongly placed, either in position or in posture (to use
a distinction of modern ecclesiastical law) or in both.
In many cases it is impossible to guess what caused
them to be placed as they are, when a few hundred
yards, or a twist of the plan, would have given them a
fine view, or a better aspect, or a high and dry site
instead of a low and damp one. There is a story that
one of the grandest houses in Shropshire was left to the
architect to plant as well as to build, who put it, as they
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often do, to be looked at rather than looked from—
looking north along a sunless valley in a large park
with plenty of fine sites and large views; and that the
owner came to see it once after it had advanced too far
to stop it, and was so disgusted that he never came
again. Many others are made to look up hill instead
of down; or upon woods so near that the house seems
fenced in; or with inconvenient approaches when easy
ones might have been got; and in short as if nobody
had condescended to spend five minutes in seriously
considering where people are to spend their lives and a
vast sum of money for the purpose.

In old times the monks were under the impression
that low places were warm and sheltered; whereas they
are in fact the coldest and the hottest and the dampest,
and the air in them the most stagnant and unhealthy
even when there are no visible signs of damp. Flowers are
earlier cut off by frost in valleys than in the hills, and
the thermometer often falls much lower. I have just by
accident read in ¢White’s Selborne,’ that in December
1784 the thermometer fell to zero there .in the valley,
and that he sent up the hill expecting to hear that it
was lower still, and was surprised to find it 17°, and
from 10° to 18° higher generally through the frost. I
remember hearing of the same difference between very
high hills and a valley in Yorkshire at Christmas 1860,
when the thermometer was at zero in the valleys. The
closeness and dampness and stagnation of the air in
valleys speak for themselves. You often walk down a
hill into a mist in summer evenings almost as sensibly
as if it were a pond. Rooms upstairs are notoriously
drier and warmer at nights than ground-floor rooms,
and you can keep the windows open hours later in the
evening. Great plains are sometimes healthy, but the
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bottom of a valley is nearly always the worst place to
build in, though it is true that from difference of soil
or other circumstances some valleys are healthier than
gome higher grounds.

_ Wind.—Another mistake by no means yet exploded
is that the north east is the direction in which houses
want most protecting from wind. East winds are un-
doubtedly odious—though valuable for a certain time ;
but they are the least violent of all, and their qualities
not such as are affected by mere screening, at least
with reference to the side of a house, though it is
different for a garden, which certainly should not slope
to the north east. The highest winds and the wettest
are the south west, and the south west side of a house
is the most liable to damp from the wind blowing the
rain against it. Accordingly that is the side on which
protection by trees, not too mnear, is most important.
I remember visiting a house so protected, after the
greatest storm of wind I ever knew, and being told that
they had hardly felt it. Even a low wall with a sloping
top is said to throw the wind upwards so much as to
protect gardens and other things behind it; and a very
open screen will break the force of the wind.

Ivy and Trees.—Some years ago archdeacons used
to go about the world charging against ivy, as making
churches and parsonages damp. I believe they have
since learnt better: at any rate it is now well known
that nothing tends so much to keep walls dry as ivy,
especially west  ones against which the rain beats
hardest. I have heard of west rooms which never could
be kept dry until they were covered with ivy. It is
also cool in summer and warm in winter; for trees,
like animals, have a constant vital heat of their own,
which is put in some scientific books at 55°, and every-
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body knows that they are sometimes killed by extreme
cold like animals. But you must take care that ivy
does not get into holes or cracks in your walls or it will
gplit them to pieces in time.

It is remarkable that trees near a house produce just
the contrary effect to ivy on it, and equally remarkable
how stupid the owners of houses are upon this point,
especially when they do not live there ; refusing to let
trees be cut which only injure the house and its in-
hahitants by keeping it continually damp, sometimes
dripping on the roof, and always keeping off the sun
and air, besides exhaling damp in all damp weather.
I see this also was noticed so long ago as in ¢ White’s
Selborne,’ and the proper explanation of it given, viz.
that trees condense or turn into water the moisture of
the air which is otherwise insensible. He also says
that they ¢perspire largely’ (which is not quite so
clear) and check evaporation, which is certain, so that
the ground under woods is nearly always moist: ‘no
wonder therefore that they contribute so much to pools
and streams;’ and he might have added, that small.
streams and even rivers are gradually drying up all
over this country and many others from the continual
destruction of trees.

But even this very mild piece of natural science is
beyond the comprehension of no small number of
owners of country houses to which the trees have
become an absolute and dangerous nuisance, however
ornamental they may be from a distance, if houses were
made to look at, not to live in. Non-resident owners
seem to have a kind of idiotic notion that it is making
too great a concession to their tenants to let them give
light and air and dryness to the house by cutting down
a tree. People of that kind are beyond argument, if
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they cannot see for themselves that they are injuring
their own property under the fancy that they are pre-
serving it, or keeping- it picturesque, or secluded, or
something or other which is of no value to them, who
don’t live there, and a nuisance to those who do. I
remember a vicarage being built pleasantly near to a
fine tree, as it was thought; and then the owner found
his study and the bedroom over it incurably damp and
cold. I told him that he always would until he cut
down the tree which ought to bave been kept farther
off ; at last he gave in and cut it down, and then his
rooms became comfortable. I staid several summers in
another house where the library, which ought to be
the warmest from its position, always wants a fire three
or four weeks earlier than the corresponding east room,
and papers in the library become damp and soft after
a very little rain, from the very same cause of having
been built too near some large trees on the south west.
It is difficult to give any rule for distance, because it
depends on the size of the trees, but no man can have
any difficulty in finding out whether the house he lives
in is affected by their proximity or not. In planting a
house near trees, or trees near a house, too many people
forget that the trees will grow, unless they are already
dying, and that a large tree casts a very long shadow,
and that a number of them shed a damp influence still
farther. The owners of country houses with lodges
generally condemn their lodgekeepers to live in houses
steeped in damp and often cut off from the sun by large
trees overhanging them.

Fogs.— Another curious common delusion on the
part of the dwellers in houses in low and obviously
damp situations is, that by some peculiar idiosyncracy
of the air or providential interference, the fog never
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reaches them, but always stops at some convenient
boundary which they point out to you. But if they
will go and stand just beyond that boundary in a fog,
they will discover the equally curious fact that their
house is then just within the fog: the explanation of
which is that you can see a certain distance through
an ordinary damp fog much as if there were none, but
no farther.

Aspect.—It is perfectly well known that an aspect
mainly south is the best for the principal rooms, and in-
deed for all rooms which are to be constantly inhabited.
It is not the south aspect but the west that is the hottest
at the only time of year when heat is ever disagree-
able in this country. Hot weather does not last the
greatest part of the year in England, as the builders of
houses at watering places and many others seem to
think, with their cold-admitting French windows down
to the ground and over-windowing everywhere. When
the sun is highest, as it is in the south and in summer,
it does not reach nearly so far into a room as it does
when lower in the west, or in winter; and of course in
the east too ; only the afternoon sun is much hotter and
the heat more oppressive than in the morning. And
therefore living rooms may look somewhat east of south.
S.S.E. is quite enough ; or you may say, where the south
end of a compass needle points, byreasonof the ¢variation’-
which is now about 19° east of south and decreases 8’
a year at present in England. If the best rooms look
further east than that the bedrooms over them will have
the sun blazing into them in the morning in a rather
unpleasant way. For that reason a directly south as-
pect is the best for bedrooms. A north one getsno sun
at all, except a little very late and early in summer.

East is too hot in the morning and west in the evening,
I
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besides being cheerless in the morning., People are too
apt when they go to choose a site to think of nothing
but prospect, and of course a good one is important ;
but in the long run aspect is of more consequence both
to health and comfort, and we may add, economy of
coals. The fireplace in south bedrooms should be so
placed that the bed may be at the east side of the room
to escape the morning sun. I have twice built north
attics looking inwards into the well between roofs, in-
stead of in the natural way outwards, in order to give
them a south aspect, which is of more comsequence
than the view from bedroom windows, at any rate for
attics.

It is singular how few houses in London have an
open south aspect, especially so as to see the sun in
winter. First of all, the great majority of the residen~
tial streets run north and south, and therefore the
windows look east and west ; and even if a street runs
east and west, the lower rooms of the houses on the
north side of it never see the sun in winter by reason of
the houses opposite. In fact, few houses except on the
north sides of Squares and Parks, have a genuine south
aspect. In considering when the sun will enter and leave
any room you must take into the account, what is often
forgotten, the thickness of the walls and the width of the
windows. Suppose, for simplicity, that the thickness
at the shutters = half the distance from the outside of
one window jamb to the inside of the other; that is
equivalent to no less than 30° of the sun’s azimuth or
horizontal distance from the meridian. The sun will
not enter such a window facing south till 9} a.Mm. at
midsummer in this latitude, and leaves it at 21 p.m.
At the equinoxes the sun will enter at 8.24 and leave at
3°36. For he not only goes farther north, but is much
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farther north at any given time of morning or evening
in summer than in winter, and is only due E. and W. at
6 at the equinoxes. At midsummer here he is east at
7.20 A.M., and in the latitude of Rome at 8.* At 8 in
London at the equinoxes he is not 30° but only 24° 20’
S. of E. For the same reason, of the thickness of the
walls, the sun leaves an east room long before noon, es-
pecially in the winter half of the year, viz. as early as
10.20 at the equinox if the window has the above pro-
portions, and a little before 10 at Christmas: so that
east and west windows really admit very little sun in
winter, and none of the best, losing 4 hours of the mid-
day sun. So we may say that a south window in a wall
of good thickness admits twice as many hours of sun
as an east or a west one at the equinoxes, and three
times as much in winter, when it admits all the sun
there is from sunrise to sunset. That proportion of
the depth of the wall and shutter-cases being = half
the width of the window is rather above the average in
modern houses, but that makes no great difference in
these results.

Then as to the aspect for particular rooms, as-
summg the main front to be S.S.E., that is also de-
cidedly the best aspect for the dmmg room, and
west is the worst. Even N.E. will do for it if the
house must stand diagonally to the cardinal points.
East is by no means a bad aspect for the dining room,
as you come down to a sunny room to breakfast, and
it wants no sun after that, unless the dining room is
used also for a sitting room, at least in the morning.
And it is convenient to have one east room to take
refuge in in very hot weather: it is better than a

* See Astronomy without Mathematics, S.P.C.K., p. 136, 5th ed.
12
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north one, for that gets N.W. sun in the afternoon. A
library is no worse for having one west window, either
in a bow or in one side, provided it has also a south
one. Smaller rooms, if there are any, can hardly be
allowed to affect the plan of the house, and may have
any aspect, though they also can have none better
than S.8.E., especially if they are to be used as con-
stant sitting rooms, as a study or a lady’s morning
room. - Some architects appear not to have discovered
yet that west is a totally unfit aspect for a kitchen.
Cooks sometimes cannot, or what is the same thing,
will not stay in them, and I cannot say I am sur-
prised at it. The kitchen should certainly be N. or
E,, or at any rate something on the north side of N.W.
and S.E.

General Plans.—It would be idle to suggest any
particular kind of plan as the best for houses of any
given size, considering the -variety of circumstances
which affect them. A good many will be found in
Professor Kerr's book, from the largest mansions down
to moderate parsonages. I shall only make a few re-
marks on certain kinds of plans. Many old houses,
and some new ones, are built in the form of an E,
. with or without the small projection in the middle,
which is generally a porch where it exists, and is in
itself harmless and often picturesque in old Elizabethan
and Jacobean houses. Sometimes it is carried up into
a tower, which also used to be picturesque, but now-
a-days is very seldom so.

Advanced wings however are by no means harm-
less, but have nearly every possible fault. First,
those parts of the house are at a most inconvenient
distance from each other if they both contain rooms
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generally or indeed ever used, for they can only com-
municate through the middle and best part of the
house. A friend of mine, whose architect thought fit
to alter an old house for him by adding such wings,
cannot get a cup of tea into, or a pail of slops out of
the rooms in one of his new wings from or to the offices
in the other without carrying it through the principal
hall and also (downstairs) through the billiard room. So
far as that goes it is the same whether the wings are
advanced at right angles or extended in a line with
the main house; but advanced ones have these further
disadvantages, that they enclose a sunless and therefore
damp space or court if the opening is anyway but mainly
south; and they add nothing to the apparent size and
grandeur of the house, compared with the effect of an
equally extended front, while they have none of the
advantage of compactness which you may get from a
house with rooms all round a hall lighted by a lantern
at the top.

Hall with Lantern.—It is true that such a lantern
requires consideration and care in construction, to pre-
vent it being cold and hot, and noisy under rain, and to
keep it watertight, and it appears to waste some space
in the upper floor, which a hall of one story does not.
But all those difficulties can be met. There must be -
some opening windows for ventilation, and they should
‘be in the upright sides of the lantern, which however are
better if not quite upright, but rather leaning inwards.
When that is done the lantern ventilates the whole house
better than anything, and a fire in the hall warms the
whole house as much as is desirable. Those windows
should turn on pivots near the top, and the simplest
mode of working them is the best, viz. by a short lever
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and a string. They will shut and keep close by their own
weight, not being quite vertical. The top of the lan-
tern should be of thick rough glass from” to # thick *
ag it does not let the sun blaze in like smooth glass and
does not sound so much under rain as thin glass, and is
warmer and cooler. If the sides are high the top may
be leaded, but if they are not high a lead top makes the
lantern too dark for the hall to be pleasant, and in any
case the light is best from the top. If there are no side
windows of glass, the hall will be darkened in every
800w, as it will lie on the top of the lantern till it is
thawed off.

But if lanterns.are not carefully constructed they
are liable to droop and then the rain settles in them
and they fall into decay. The best way of carrying a
long lantern over a hall is to put several beams boldly
across, like the tiebeams of an open church roof of the
tiebeam construction, which also has the advantage of
holding the walls together instead of trying to push them
out. House walls are seldom thick enough to carry a
lantern on large brackets or hammer beams like church
roofs. The only other strong construction is to carry
long beams right through from the ceiling of the rooms
on each side of the hall, strong enough to carry the
lantern. But the other is the stronger way. Attempts

* Tt is usual in plans and specifications to denote feet by ’ and inches
by  for shortness, as there is no danger of their being confounded with
minutes and seconds of a degree, and I shall often follow that course,
though not always. They have another much less reasonable habit
which is calculated to puzzle anyone reading a specification: thus, if
you read—¢ Provide no. 3 grates for attics,” or ‘no. 6 pegs in a closet,’
these are not a peculiar kind of grates and pegs, so known to the trade,
but it merely means 3 grates and 6 pegs. In like manner ‘ commercial
gents’ will not write a number in a letter without giving it you both in
words and figures, and sometimes thus—* twenty-nine, say 29,’ as if you
could say anything else,
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to do it by mere framing always end in drooping and
failure, unless the lantern comes very close to the walls,
as if it were an independent roof ; and even then it re-
quires some contrivance to carry the pressure vertically
down to the walls without objectionable leverage, which
is sure to tell in time.

Then as to wasting room in the upper floor, it must
be remembered that the only wasted space is the area
of the ‘well’ contained within the stairs and gallery,
since there must be passages of some kind to the
rooms, and the gallery may save a second wall to form
that passage : so that unless the hall is very large, it
does not follow that this is a wasteful plan as to either
space or cost of building in a moderately large house,
and it is certainly a very convenient one if the rooms are
judiciously arranged round the hall, as it gives people
the smallest possible distances to travel, like an army
moving upon inside lines, as they call it.

There is however one apparent difficulty in it, and
indeed in any plan for putting the large rooms which
require to be high in the same block with small rooms
and offices, to which such height is of no use, viz.: that
you must either waste that height or else have a
generally awkward change of level in what is absurdly
called the first floor, being really the second: <.e. it is
awkward unless it can be managed in the way I shall
describe presently. That led to the common plan in
large houses of the last century of putting all the su-
perior rooms, both day and bed rooms, in one block of
two high stories, and all the inferior rooms in another
block of either two or three lower stories; so that you
have what looks like two houses of differend kinds stuck
together, the inferior one being generally set back or
otherwise concealed as much as possible, but often very
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imperfectly, being sometimes as large and as high as
the principal block.

Basements,—Another common plan for the great
houses in the Italian style of the last century was to put
the offices in a low ground-floor story called the base-
ment, with a gigantic external flight of steps to the
front door and the hall and all the living rooms; and
the inferior bedrooms in a fourth story or attic. This
was perhaps the strongest case of sacrificing convenience
to what was called architectural taste that we have ever
had. The grand external staircase, often 30" wide,
provided for getting people well rained on between the
house and their carriages, and so led to their using some
obscure door and stairs in the basement for real business
if they could, and leaving the other for show. It was
also far more inconvenient inside than having the offices
on the level of the living rooms, and gradually involved
the addition of a kitchen outside in order to get suf-
ficient height for it and to keep the smell of cooking
out of the house. That plan is now completely aban-
doned for country houses, where they have not the excuse
of being confined to the smallest number of square feet
that land speculators and builders will allow. The base-
ment plan had however the advantage of lifting the
living rooms out of the damp and into a better view.
‘We now run into the opposite extreme of making our
drawing room floors a continuation of the garden, and
therefore just as damp as the old basements not actually
sunk ; and in one respect worse, for they had never
windows down to the ground, which most architects
give you now, and most ladies desire, with their usual
" contempt for the laws of nature.

Two and Three Stories.—If you want to have some
of the servants’ rooms in the main house, without un- -
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necessary height, and high reception rooms, the best way
is to make the back of the house of three stories and
the front of two. I have done that both in a parsonage
of ordinary size and in a much larger house, and yet
both of them are symmetrical in front, though of course
the front and back are different, and the ends un-
symmetrical enough to please the most vigorous and
rigorous Gothicist. If the ground suggests it, the
¢ ground-floor back’ may be a few steps lower than the
front ; and in that case the front and back rooms may be
on the level of the alternate landings of the stairs ; which
has the advantage—but also some disadvantage in a
small house—of bringing all the rooms near together.
In a house with reception rooms 14 or 15 feet high,
the stairs are best divided into three flights, and the
approach to all the back ¢first floor’ rooms may be
at the second landing, 3 or 4 feet, ¢.e. 6 or 8 steps,
below the front bedrooms. I have done this so that
there are no odd steps off the regular stairs through
the whole of a house 152 feet long inside. Odd steps
in passages, or anywhere where they are not expected,
are both inconvenient and dangerous. If a slight
change of level cannot be avoided it is far better to
make an easy slope, though no architect will ever do
it voluntarily ; but accidents sometimes teach people to
lay down a slope afterwards, when it is sure to be
more clumsy and conspicuous. Such a slope as 1 in 20,
or the height of a single step run off in 10 feet, is
hardly perceptible, and not the least inconvenient, I
knew a lady who died of an unexpected step in a house
where she was visiting, and the stumbling of Lord
Lyndhurst over another in a public building led to the
substitution of a slope which looks an ugly makeshift.
The step was a mere architect’s mistake originally. In
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some modern houses, without the excuse of successive
alterations which caused many of the inequalities in old
houses, the architect seems to have aimed at making as
many inequalities and surprises as possible in the level
of rooms nominally on the same floor, as well as in the
general plan and elevation and everything else, of which
mode of building I expressed my opinion in the last
chapter.

Front Door.—It is now generally agreed that the
principal entrance is better not in the principal front of
the house, or that front which contains the best rooms,
which should be left private, looking into the garden.
The entrance may be on any of the other sides accord-
ing to local circumstances. If the kitchen and dining
room are at the east end of the house, which they should
be if possible, the entrance cannot well be between
them, and therefore can only be either north or west,
assuming the garden front to be south. In some cases
however the entrance must be at the east and then you
cannot have a back door from the dining room. Care
should be taken to place the kitchen door so as not to
invite the kitchen smells into the dining room or the
rest of the house, but rather to send them the other
way if possible: not that anything but great distance
will keep them out if you will have a close ¢range,
or any kind of ¢patent kitchener, whatever theoretical
ventilation it may profess to have. You should also
remember to allow space enough near the back dining
room door for a large shelf or table to put dishes on ;
i.e. there must be more than a passage of the ordinary
width ; and such a small thing as that—or almost any
other—may affect the plan throughout. In grand
houses there is generally a place called a ¢serving
room, or closet, with hot shelves in it; but I do Dot

-
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mean to speak of houses of that class, which are al-
ways left to architects to build as they choose.

Sitting Rooms.—In all classes of society, from duch-
esses down to cottagers, there is a passion for keeping
an uncomfortable ¢ best parlour,’ or by whatever grand
name they may call it, for show or use on great occa-
sions only, and another for common occupation, which
is called by auctioneers the morning room, or some-
times it is the library. Even where people are sensible
enough to enjoy the daily use of their best room, the
lady of the house generally wants another for her pri-
vate use, unless the dining room is used for a sitting
room as it usually is in moderate sized houses and
sometimes in larger ones. At any rate it may be
assumed that some kind of second drawing room will be
wanted in any rather large house. It may or may not
be made capable of being used as an enlargement of
the principal room, as in most London houses. The
gentleman of the intended house had better make up
his mind whether he means to inhabit the library him-
self, or leave it for visitors; and provide another room
accordingly either for himself or them.

There is also another reason for such a room.
The late Mr. Hope Scott said to me when he was very
ill, knowing that I was planning a house, ¢ mind you
make yourself a room where you can sleep without
going upstairs: you may want it some day.’ I have
known several €old men and heavy, whose life would
have been a burden to them if they had had to go up-
stairs over high sitting rooms, even once a day. Besides
all these it is convenient, and prevents litter in other
parts of the house, to have a small room near the
entrance, for which the polite name is the gun room,
the scene of the celebrated untold joke about ¢the
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grouse in the gun-room’ in Goldsmith’s Play, ¢She
stoops to conquer.” In more humble establishments
they call it the ¢ children’s shoe room,” and mechanical
gentlemen make it their shop. I never could under-
stand the object of what is called a ¢breakfast room’
besides the dining room, except on the principle of a
large hole in the door for the cat and a small one for
the kitten, which Newton is said to have proposed in
one of his fits of absence.

I am only speaking of rooms usually on the ground
floor, which determine the plan of the main part of the
house ; and therefore I omit the modern fancy for a
special smoking room, because that is generally and
best upstairs. And as architects or their employers
nearly always think they must have a tower somewhere
now-a-days, though for no other use generally, it may
very well be so occupied. I have seen in one new house
a hideous large towar containing the billiard room. Of
course a clock tower has a use, but architects too often
do their best to make them useless, building them
without the smallest knowledge of or attention to the
requisite conditions, as to the space requisite for the
weights and pendulum, and sometimes even for the
clock itself, apparently supposing that any little square
elevation wide enough to paint a dial on is sufficient
for a clock tower. I shall not repeat here what has
been over and over again published in another book on
that subject; for if building people will not read one
they will not the other.

A billiard room need not form part of the ground
plan of the main house, especially as it is now generally
treated as a smoking room. It will probably often make
the house too large, unless an unusual number of upper
rooms are wanted. It is often built as an appendage,
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upstairs, but it should be well cut,off from the bed-
rooms. A billiard table in the hall is a nuisance, on
account of the noise. Schoolrooms, which afterwards
become ¢the young ladies’ room,” are generally upstairs,
and therefore do not directly affect the plan. Never-
theless the upper arrangements, and even the construc-
tion of the roof, ought to be considered together with
the ground plan, and amateur designers will sometimes
find that their designs must be modified on account of
some unforeseen difficulty in the roof; for which it is
impossible to lay down any rules & priori, beyond this,
that no large piece of the bottom or ¢ wall plate’ of the
roof must be left without a solid wall to stand on. I
shall have more to say about the roofs themselves after-
wards. I only add here that where a house has a long
passage down the middle the walls of that passage may
very well be carried up so as to hang a low-pitched
roof upon them, and so save a great deal of trussing
and beaming, which is otherwise necessary to prevent
the outward thrust. It will be seen afterwards why I
confine it to a low pitched roof—at any rate not a
very high one. The wing of offices to a large house is
often built with a passage down the middle, and this
mode of construction is particularly convenient for
attics half in the roof, which in that case is generally
wanted to be low, so as not to reach the main roof of
the house.

I give the following specimen of the plan of a house
with all the five living and best bed rooms looking
S.8.E., or about magnetic south, with a central hall and
lantern, and three stories at the back and two in front
under an uniform roof all round, with some of the
offices in a lower wing constructed as just now described.
I do not propound it as the best plan for all eircum-
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stances, or according to some tastes, even for the actual
circumstances of that house. But it combines as many
conveniences or desiderata as could be combined in a
house of that size, and with the entrance necessarily at
the west. It was tempting to try to dispense with the
wing altogether, but it would have wasted room instead
of saving it, besides other evils. The length of the
hall and of the whole house might be reduced 15" by
omitting one of the small rooms behind and another in
front, all the way up, making five altogether, and of
course the general dimensions might be reduced a little
also, so as to make the ground covered by the main
house about 5000 sq. ft., instead of nearly 7000, in
which case it wou}d hardly be called a large one.

Again the plan may be varied by putting bays at
the south end of the dining room and library instead
of the drawing room (but not to all three) and making
that a long room with three windows in front, and then
the fire place must be at the long side opposite the
windows, unless you wish to spoil the room and make it
like a common London drawing room; for a long room
with the fire at the end is practically little better than
a square room of the same width. And you may have
a narrow passage to a garden door in the south front,
instead of the one out of the dining room and the door
window in the drawing room. All these variations are
consistent with the principle of this plan, and some
persons may like one and some another.

You may be puzzled with the peculiar shape of
kitchen and ask why it did not simply include the
larder beside it and not project southward as it does,
making that angle in the passage, and the kitchen an
odd shape. The object was to get the door looking
eastward towards the wing, and not southward, and so
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to keep kitchen smells out of the house, while the
kitchen itself is as near as it can be to the dining
room, and also to the servants’ hall. When the wind
is west kitchen smells will blow away from the house,
and the east wind cannot blow them into the house,
but up the chimney and ventilator. If you observe the
shelf behind the dining room wall opposite the kitchen,
you will see how so small a thing as that may affect the
whole plan. Also you see the back passage leads to the
front door and library, so that servants need only cross
the ball to come to the drawing room and the two small
adjacent rooms, through the door under the stairs, and
the distance from the pantry is only a few yards. The
billiard room is over the kitchen and larder, except the
projecting piece of kitchen where there is an arch in a
14 inch wall, carrying solid wall above. A cast iron
tank 25" x 6 x 7/, therefore holding 6560 gallons, lies
over that part of the upper passage, leaving a good
headway under, though it is all below the roof spouts.
This is possible from there being three stories in that
part of the house. There is another similar tank at
the west end of the same passage, or rather beyond it,
over the western W.C. There is a small hard water
cistern in the N.E. small room of the wing, where are
the steps into the clockroom.

The clock tower becomes hexagonal above the wing
roof, 8o as to present one face to the dining room and
the dressing room over it and to the front garden, and
another to the kitchen-garden and stables behind the
house. No more dials were wanted. There is a short
spire above. The attic windows both in house and wing
are dormers. Those of the house look southward over the
lantern, the passage having the northern windows, that
the rooms may have the sun. The partition of course

K
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is wood, as there is no wall under it. The men’s bed-
rooms are in the wing, which has a staircase from the
garden door ; and you observe a kind of private stair-
case to the bedroom and dressing room of the master
and mistress, so that the servants may go there without
coming into the front gallery and stairs, This curtails
the dressing room a little, but leaves it quite large
enough, 16 x16’. The W.C. in it has an external
window, which is essential, and there is just room for
it over the wing roof; and that small matter also re-
quired some scheming and a little shifting of the whole
wing northward. There is a luggage door close to the
back stairs, which is now common and very useful to
avoid knocking the best walls with those huge arks of
ladies’ dresses for a three days visit, and the loading of
carriages at the front door. I should mention that
both the kitchen and the billiard room are higher than
the other back rooms, but not too high to prevent there
being a large attic over the billiard room, which may
be a children’s play room if it is wanted, where un-
limited noise may be made.

The drawing room bay of five windows is not carried
up because it would make an awkward shape to divide
into a bedroom and dressing room. The wall is carried
by a tubular iron beam, so as to leave a flat ceiling un-
derneath. The front door is set back to leave a porch,
with a tall open doorway, instead of a projecting porch
outside. There are cellars, and some small rooms
with windows under the wing, which covers 2080
square feet; and as the ground falls in that direction,
there is a sliding entrance for casks under the clock
tower straight into the middle passage. Those windows
look up a bank in the ground, like that of Stone
Buildings, Lincoln’s Inn, not into a narrow enclosed
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area as usual. The other windows looking into the
garden have the lower panes of fluted glass and the sill
too high to see over sitting. The lower windows of
the front rooms of the house are all 10" high and the
sills 3’ above the floor, except that the eastern one of
the drawing room bay has a dwarf door under it, with a
few steps into the garden.

Carriage Porches.—Not only are the grand external
flights of steps of the last century, with a basement floor
of low rooms, abandoned, but instead of having to mount
in the wet, we have sometimes now porticoes and porches
for carriages to drive under. They are called porticoes
in the Italian style and porches in Gothic ; at least that
is the only difference that I know. The once fashion-
able form of a portico as high as the house, in imitation
of a Greek temple, has at last been perceived to be the
worst possible form of it, as it is too high to prevent
rain from blowing in and the platform is in a constant
slop in rain; and it darkens the room over the hall.
Accordingly lower ones of the height of one story are
now generally used, and are convenient enough when
the approach is straight and easy. But they too are apt
to darken the hall unless it has windows beyond the
portico. Of all abominations in window-planning, hall
windows down to the ground are the worst I have seen,
both in appearance outside and for lighting and general
effect inside. These porticoes require some care in con-
struction, if they are in the Classical style, with a pre-
tence of single stones forming lintels long enough for
carriages to drive under, which must be at least 8 ft.
clear. No such stones are to be got, and therefore
they must really depend on iron beams inserted some-
how to carry them.

I did indeed know one case where a London archi-
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tect thought he had overcome that difficulty by dove-
tailing the stones endways. I happened to visit the
place just before this portico was finished, and when I
learnt how it was done I said, ¢then there will be a
pretty smash there some day.” The very day the props
were removed the whole thing fell and killed one of the
men I had been talking to. I see by the newspaper
report of it, which I kept, that that conversation was
mentioned at the inquest (which I should have gone to
if I had known in time), but nevertheless an intelligent
coroner and jury found a verdict of ¢accidental death.’
The architect, by way of putting a good face on the
matter, called on the eontractor to rebuild it; but
luckily he had before protested against it to the em-
ployer, who had the sense to stop the repetition of it.
I have seen smaller porticoes in London houses built of
bricks, without either a bar of iron or any kind of sup-
port except from the cement, which may either stand
or crack as it may happen. Large external cornices
built in the same way may almost be said to be chroni-
cally falling. «Gothic porches built with arches and
real vaulting are of course safe against this calamity,
provided they are sufficiently buttressed at the corners,
and do not look disposed to burst for want of it, like
the Albert memorial in Hyde Park. But in these days
of iron and glass surely the best way is to make a pro-
jecting glass roof wide emough to cover a carriage at
the front door (allowing for a step outside) which will
neither darken the hall nor have pillars to drive against.
Such things are certainly difficult to make handsome,
but I suppose architects will not avow themselves in-
capable of doing so.

8tairs.—Passing from external to internal stairs, it
is wonderful how often one hears the old joke realized
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as a fact, that the architect has forgotten the staircase.
I have myself known it forgotten in a church tower, and
what made it more curious was that it was a case of re-
storation. The plans showed an old staircase removed,
and no new one; and I have heard of several other cases
both by amateur and professional architects, and so there
must be many more, as I cannot know them all. I do
not mean houses actually finished without them, but the
stairs forgotten till so late that they had to be added in
any makeshift way that remained possible. Some people
have a notion that two successive flights of steps should
not be put against the same wall in a long hall, and I
_ was told they would not look well. The notion is ab-
surd, and such a staircase may be and is now admitted
to be very handsome. The first flight should always be
the longest, and looks better closed in under the steps ;
and the second also if they are on the same wall. This
makes convenient places for closets, which may open
either in front or on the other side of the wall, and also
a good place for a door under the landing toa back pas-
sage, as the door will be a good deal screened. I need
hardly say that a large staircase should turn its face
and not its back to the entrance, unless there is some
strong reason for turning it the other way.

‘Winding stairs, even of the grandest sweep, and all
the more so if they have a narrow ¢well,’ are both un-
comfortable and dangerous, though sometimes inevitable.
And they are generally made worse by having no rail on
the outside, where the steps are widest and easiest. The
consequence is that people taking hold of the rail are
driven to the narrow end of the steps, which is prac-
tically much steeper than the other end, or than the
middle; and so those grand looking stairs are no easier
than a common back staircase with the narrowest
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possible tread. I was struck with that in one of the
largest Carlton Gardens houses, and it is conspicuous
in the much lauded ‘geometrical staircase’ of St. Paul’s;
which is merely an enlargement of the common old cork-
gcrew staircase with the solid newel omitted. I have
known a great architect actually begin to change a large
external staircase g feet wide, which had been de-
signed with straight flights and a square landing, into
a winding one. The mistake was luckily perceived in
time and stopped. The practical effect on the steepness,
especially with such great width,and therefore great dif-
ference between the ends of the steps, had never occurred
to him. Besides all that, it looked much worse, as we
could judge from the temporary wooden steps that had
been made. In all widish staircases it is better to put
a rail on both sides, so that there may be one ready for
either hand, or for people passing, and also to keep
their hands off the wall. The Gothic builders usually
cut a handrail in the wall round any corkscrew staircase
of considerable size. I put one in the new library stair-
case at Lincoln’s Inn.

About the most ingenious thing in handrails that
was ever done has left traces of itself behind in some
small bits of stone which you may see inserted at a hand-
rail level down the side walls at the Duke of York’s
column. About 30 years ago some prudent or infirm
person persuaded a First Commissioner of Works to
give the public the benefit of a rail there, which is cer-
tainly much wanted. So he set some architect to work,
who erected a huge cast iron rail thicker than an ordi-
nary wooden one, and carried it out a good way from the
wall to mdke it look more imposing. Of course it was
forthwith appropriated by the boys of London for sliding
down, and was so continually occupied by them that it
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became a nuisance instead of a help to the infirm or
cautious people who wanted a banister, and then it was
removed, the intellect of H. M. Board of Works being
unequal to the problem of making a rail too small and
too close to the wall for sliding down, which would also
have been easier to handle.

It is well known, but often neglected because it re-
quires a little more stone, that a flight of stone steps
standing out from a wall ought to be stepped or notched
into each other, and not merely the lower edge of one
laid on the top of the other. In the former way they
make a kind of arch, having a horizontal thrust as well
as vertical support; in the latter case they have none,
and depend entirely on the strength of each step at its
junction with the wall, and if one cracks they are all
sure to go, as in the famous accident which ruined
the old Polytechnic Company, the steps of a staircase
having been improperly weakened by cutting out pieces
at the top to insert new treads.

The easiest slope of a staircase for the average
of human legs is a rise of 6” with a tread of 12,
measured (remember) on the square, or exclusive of the
‘nosing’ or projection of the top of the tread. For
back stairs 7 by g” does very well, or even 7 by 8.
They are often steeper, but such steps are felt to be
very steep; 7”7 is the highest riser that is not too
steep for people of average height, whatever the tread
may be : anything under 6” is disagreeably low to most
people, and is felt to multiply steps unnecessarily ;
7 x 7 is better than 6 x 6 where you must have a very
steep slope, for want of length.

Banisters are generally too low to be either safe or
comfortable ; except for very short persons, and of course
higher ones are not dangerous nor even inconvenient
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for them. Accidents are not uncommon from people
falling over banisters; but architects go on all the
same with their stereotyped height of about 3 ft. from
the middle or even the back of the step, whereas it
should be 3 ft. 3in.from the nosing or front of the
step to the top of the rail vertically. Another ab-
surdity is making the handrail in grand staircases so
large and of such a shape that no hand can grasp it.
If you want a large rail for appearance it should be of
this kind of section, with a ¢roll’ or cylinder at the top
not more than 2 in. thick, and any ornamental shape
you like below. The Gothic builders knew
that and made their handrails so; but the
Renaissance people, who thought more of
show than use, introduced those wide-topped
. monstrosities which seem made for boys to
slide down rather than for anybody to
handle. I had a marble roll of this kind
put on the top of a thick stone balustrade to the Don-
caster pulpit, which looks very well.

Again one sometimes sees in new houses the banis-
ters covered on the inside with muslin. The first time
I saw it I asked what that was for. ¢ Because the spikes
catch the ladies’ dresses” For with their usual regard
for convenience and duration our architects have taken
to make all sorts of spiky wrought iron ornaments
gprout from the banisters, costing three times as much
money as plain cast iron ones and doing all this mis-
chief. I saw some, too late to stop them, actually
introduced into the new staircases at Lincoln’s Inn, to
tear the lawyers’ gowns, and afford amusement to brief-
less young clerks in kicking them to pieces. All this
comes from that foolish aiming at an appearance of
originality which does more harm than the undisguised
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copying of stereotyped forms up to thirty years ago, and
from the modern architect’s idea that nothing should be
left plain which he can find an excuse for making com-
plicated in design. The iron rails of stone staircases in
large houses used to be as plain as possible, without
even any bases appearing to rest upon the steps, which
strengthen the balustrade very much, or any kind of
capitals at the top. This was an extreme the other
way ; but if you look at any book of iron patterns now
you will see that they run into mere extravagance
without any rational idea of combining ornament and
strength. The favourite pattern seems to be that
which may be called the foliated tuning fork, of which
there are many varieties. Wooden banisters are easier
to make handsome than iron ones, but they are only
suitable for wooden stairs, though I have seen them
let into iron sockets in stone steps; but there is an
unnatural look about them. It is a mistake to make
iron banisters, or even their bases, to imitate wood
patterns. They look best tapering very slightly, and
with a short base spreading out widely, with such orna-
mental mouldings as any man of taste may devise, and
the possible ones are very few.

Chimneys in rooms with more than one external wall
may either be in one of those walls (assuming another
to be occupied by windows) or between that and an
adjacent room; and both plans have such advantages
that the question is not to be dismissed in either of the
two usual summary ways—Gothic people saying that
chimneys are always more picturesque and ¢ Gothic’ on
the outside,and others saying with equal truth that they
make the house warmer in the inside, and generally
also suit the roof better. There is another point which
is often overlooked—or rather two, in favour of the
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outside, which I do not say are conclusive, but material.
In our modern inside walls, which are never more than
18" thick, and seldom more than 13% (called 14), and
generally g, the chimney involves a chimney-breast,
projecting more or less according to the thickness of
the wall; and that both practically narrows the room
and makes it less handsome than the flush or flat walls
of all good rooms in large houses of the best period
of building after the great open hearths of the middle
ages. A chimney in the outer wall has its projection
(if any) in the garden, and so avoids both of those
defects. When it is so however, you must take care
to have at least g” of outside brickwork behind the
flue, or the heat will be spent in warming the garden at
the expense of the room. The large chimneys of me-
dizeval houses were generally in the outside walls
whenever they could be. At the same time it is de-
sirable to avoid multiplying chimney stacks, and you
should consider the probable arrangement of the room
and furniture; indeed that should always be done, or you
will run the risk of having no comfortable places either
to sit or sleep in, and may find your wife’s piano occupy-
ing the middle of the drawing-room because there is no
side where it can stand. In libraries the recesses by
the side of the chimney-breast are convenient for book-
cases, which practically make a flush chimney-breast;
and in bed rooms, for closets and other furniture.
Therefore this question has to be settled on the
balance of advantages in each case by itself. Where a
large and handsome room, except perhaps a library, has
an inferior one next to it, the common chimney-breast
should certainly be in the inferior room, or in the hall,
if there is one on that side. The least depth required
for a chimney is 2} bricks, or what is called 22", i.e.
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g” for the chimney, g” for the back and 43" for the
front; and that small thickness of front (as a very
experienced builder, Mr. Longmire, reminds me) has
caused many fires. One often reads how a fire was
first seen at the skirting board. The wooden plugs to
which it is nailed have been driven into the fronts of"
chimney flues and have been gradually turned into
charcoal and at last ignited, just as beams do which
have been carelessly let into chimneys. I have felt the
back of a 44" chimney in the next room very hot, and
seen ivy on the wall burnt brown when the grate back
had been a good deal burnt away. You should take
care that no plugs are driven into flues. Unless your
builder is a very good one this has to depend on the
clerk of the works, for no architect can look after it
himself. I shall speak of grates afterwards.

I do not profess to have any nostrum for curing
smoky chimneys, and I need not enlarge on what is
well-known, viz. the inexpediency of having chimneys
overtopped by roofs, or walls. M, Viollet le Duc says
that the most certain cure is a bifurcated chimney pot,
though it may be very ugly, because the wind is sure
not to blow down both pipes at once ; which seems pro-
bable at any rate, and I have had a chimney so cured.
Revolving cowls, he rightly says, are a delusion, and
they are also a nuisance from the noise they make. He
advocates another thing, which is right in one sense
thought doubtful in another, viz. bringing in fresh air
to the fire through a pipe from the outside. A draught
from somewhere is essential to the burning of a fire,
and I have heard of doors and windows being so well
made that the fire would not burn when they were
shut. But you must remember that human beings re-

" quire fresh air no less than fires, and every person wants
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nearly 4 cubic feet of it every minute.* And it is more
important to give them the first use of it, by letting it
come in the old vulgar way through openings under or
above the doors and windows, than to seal them up as
close as possible and give all the fresh air to the fire
from a pipe; or by a pipe rising in the room over
people’s heads, which I have no doubt is the best
plan, though rather ugly. I remember reading of the
monkeys in the zoological gardens dying unaccountably
till somebody observed that all the ventilation was
near the floor, and consequently all the vitiated, warm,
and therefore light air remained unpurified above.
But fresh cool air admitted above necessarily falls and
diffuses itself all over the room. Yet how few people
recognise the value of opening their windows at the
top, and especially in bedrooms, because it is a little
more trouble, unless they have a pulley and a rope on
purpose, which they think ugly.

The accidental bad fitting of the old window case-
ments and doors, and of new ones too in cottages and
small rooms, saves many more people from being des-
troyed by their dislike of open windows. The female
mind generally seems to have a special enmity to air and
light, and considers the preservation of the colours of
carpets and curtains of more consequence than health or
eyes; and housekeepers and housemaids are taught to
think it elegant and fashionable to keep all the blinds
drawn half way down the windows or muslin curtains
all over them ; just as cooks make half their dishes to
look at, or according to their notions of what is fashion-

* T take this from an oldish book now, Tredgold on ¢ Warming and
Ventilating.” He also says that about 11 cubic feet of air a minute
come in through the chinks round an ordinary window ; but that must
vary considerably with its fitting. '
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able or vulgar, the vulgarity being generally what most
people like to eat and the attempt to avoid it being the
essence of vulgarity.

Fireplaces ought always to be in the long and not
the short side of a room, if possible, though in the stereo-
typed London drawing room they are nearly always at
the end, for constructional reasons not easy to avoid.
A room is practically larger, 7.e. more of it is ‘pleasantly
usable, with the fire in the side, and it also looks better
to have the fire opposite the windows, which manifestly
should be in a long side if possible. It is not so easy
to determine where the fireplace should be in a room
with a large bay in the long side, making the dimensions
both ways much the same and the total depth much
over 20 feet. Even that certainly looks handsomer
withthe fire opposite the bay; and if there is another
outside wall and a single window in the end, that is the
best of all arrangements, provided the room is large
and not overwindowed, as too many are now, and yet
not pleasantly lighted, because the windows reach the
floor instead of the ceiling nearly. But when there
is no such end window, the room would be too dark
near the fire if it is opposite the bay windows, and it
is better in a side adjacent to the bay. Thereby you
have a good place for writing and reading near both
the fire and the light, and the general arrangement
of the room is more comfortable.

Windows near a fire are a mistake, because there
is always a cold draught both through the window and
from the eontinually cooled glass, (which is often con-
founded with a dranght through) so that you cannot
sit there when you most want to sit near the fire. A
fireplace under a window is a mere whimsicality: it
looks pretty for a few minutes, but is in every way
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inconvenient and unpleasant. I will speak of grates
afterwards: at present we are only considering the .
general plan of a house. A door near the fire is in-
convenient, as it destroys one comfortable place to sit;
but in a long room it is admissible, if it can be a
good way from the fire, though on that side of the
room. In small rooms a corner fireplace, in one of
the corners opposite the window, is by no means in-
convenient, especially in a dressing room, and far better
than narrowing a small room by a chimney breast.
It also has the advantage in an upper room, where
there happens to be no other chimney under it, of re-
quiring no ¢corbelling out’ or ¢oversailing’ to carry
it, which is top-heavy and unsafe on a thin wall. Let
no one be persuaded by his architect into having that
instead of a chimney in the corner, whatever he may
tell you about difficulties in the roof; which are prac-
tically nothing in comparison. It is true that roofs
must be considered in various arrangements all through
the house, and I can give no rule for measuring the
reality or non-reality of objections on that ground.
But any man with some mechanical knowledge will
be .able to judge of them for himself if he will take
the trouble; and if he will not he may expect much
worse evils than that in his house.

Doors, except in very large rooms, should never be
in the middle, as they leave too little space on each
side of the door for furniture and generally make the
room altogether uncomfortable. On the other hand
they are sometimes too much in a corner, so that you
feel as if you had to squeeze into the room past the
door, and the room does not look so well on entering
as if the door is a moderate distance from the corner.
I have seen a handsome dining room quite spoilt by

e N
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moving the door from the end into a corner of the long
side. But when the fire is in that side it is difficult to
avoid it and to retain room to sit between the fire and
the door, unless the room is long. Doors should open
so as not to show the whole room when they are ajar,
though it is sometimes necessary to vary this.

Size of Rooms.—The commonest of all sizes for the
principal rooms in moderately large houses, of the class
of good rectories for example, is 24" x 18/, and in some-
what larger houses 27 x20. And that is certainly a
better proportion than 3 to 2, except for a dining
room ; though it does not follow that 24 x 18 is not
better for that than any other proportion which gives
the same area of 432 sq. feet, because a dining room
narrower than 18’ is inconvenient ; and if it is shorter
than 24 the loss of length is not compensated by the
increased width. Anything beyond 21 feet in width
from the fire at the side of a long dining room is use-
less, and only tends to magnificence. A dining room or
drawing room 22 X 33 or more may be called a grand
one, if proportionately high, 4.e. about 15 feet. Greater
height than that only makes the room look smaller, and
is of no advantage whatever and makes going up stairs
harder work.

Libraries are of all sorts of shapes, very large ones
being almost necessarily long, and sometimes very
narrow. In fact from its nature a large library ought
to be a very long room, as great width cannot be usefully
occupied, or lighted unless it is a good independent
room, like some public libraries, lighted on both sides.
They also in old times always had the windows at a
considerable height, with the book cases under them;
and much the best light that is, when you do not want
to look out of the windows. The smaller rooms of a
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house must in some measure take their chance, as the
walls and height are determined by the large ones.
Though the word ¢large’ is almost as indefinite when
applied to a house as to a stone, we may say that for a
large house short of a very grand one, the drawing room
will contain from about 600 to 750 square feet, the
dining room 600 to 660, and the library, considered as
a study and not a great collection of books, 500 to 560
but as I said, it may be much more. It should be re-
membered that high book cases against library walls
diminish its size very sensibly, even if they are only 6”
deep, which is enough for the upper shelves; and
those should always be less than the lower ones, so as
to leave a shelf to put a candle or odd books upon, about
3 ft. from the floor. Low book cases holding only
2 or 3 rows of books have not that effect of making
the room look smaller, and they form a sort of table
on their top, which is very convenient for use, or
suitable for carrying what people call ornaments.

A room containing less than 225 feet, or 15" square,
is too small to sit in for any considerable time and
not fit for any sitting room or bed room in what
would be called a good house. A billiard room is
considered to require not less either way than 24 x 18,
and a good kitchen for a moderately large house about
the same, or say 400 square feet clear of the fireplaces.

So many persons confess that they have just
spoiled their houses by making the rooms a foot too
small one way or both, though it saved very little in
the cost, that these figures may be useful. Others
discover when it is too late that they have made the
offices or servants’ rooms too small for the house, and
occasionally the other way, when they have to rebuild
old offices on a larger scale. The size of a servants’ hall



Serving Shelf to Dining Room. 145

again depends very much upon the habits of the house as
to receiving company, and its distance from a town. It
need not be more than 15 or 16 feet wide, but it is prudent
to make it from 20to 24 long in a somewhat large house,
and in very large country houses it must be more. In
small ones the servants often prefer dining in the kitchen,
and the small servants’ hall (if there is one) is used for
other purposes, such as brushing clothes, &e.

In any house above quite a small one care should be
taken to make room for some kind of shelf or table out-
side the dining room wide enough to put dishes on;
though it need not be more than about 20”, otherwise
the dishes and covers are put down on the floor and
kicked. Grand houses have what is called a ¢serving
room’ for that purpose: but grand houses are always
left to architects and I am not writing for them. Such
a small matter as this may affect the whole plan of a
house, as I know by experience. No one who has not had
experience in designing would guess what small things
do sometimes affect the whole arrangement either of a
house or a machine. I need not say that a back door
towards the kitchen from any good sized dining room is
desirable. A hatch or opening in the wall for dishes can
seldom be possible where a door is not, for it should not
open directly into the kitchen or it will let in kitchen
smells as well as dishes. But a hatch from the kitchen
into the passage, or a divided door, like those in colleges
from which bread and butter are served out, are some-
times convenient. They are sometimes made as a mere
shelf to let down across the open doorway. ’

Windows.—There are various points connected with
what some people call the ¢fenestration’ of a house,
which I should advise any one who is building to attend
to for himself, First, as to their position in the room.

L
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They are obviously better in the side than the end,
wherever there is much difference between them. But
this ought not to prevail over the value of a good as-
pect or prospect, especially the former. Some persons
appear to have a prejudice against cross lights, which is
quite unfounded, provided you take care not to over-
window the room thereby, which is too often done; and
in that way you can sometimes get the advantage of a
south window or a good view besides the general light-
ing being in the side which is otherwise best. In some
such cases it is better to have the chief lighting at the
end, with a single window at the side, opposite the fire,
as where the end looks south or over a good view, but
the room is too long to be well lighted from the end
only. But whenever a room is chiefly lighted from the
end, and & fortiori from the side, it is essential to
the good and pleasant lighting of the room to have
one window in the middle. As the end of a room is
seldom wide enough for three distinet windows, where
one is not sufficient the right way is to have a three-
light window, composed of one of ordinary width and two
narrow ones beside it, or all combined into a very wide
one of whatever kind may suit the style of the house.
The effect of a dark piece of wall, in the middle of the
side where you look out is always disagreeable. I have
seen good rooms quite spoilt thereby. Somehow or other,
wherever you sit you feel always looking at the wall in-
stead of the window, and the light does not fall on the
table in the middle.

Bow or Bay Windows.—So far as there is any dif-
ference between these terms, I suppose a ¢ bow’ means
a rounded bay, and a ¢ bay’ a polygonal bow, or what is
called in Gothic building an ¢oriel.” Round ones have
very rightly gone out of fashion. For it is impossible
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to build them strongly and so as not to crack, or at any.
rate not to be always trying to crack, unless they are
very thick and built of large through stones. In church
apses with only narrow lancet windows they may stand,
if the walls are pretty thick. But those also should be
always tied with plenty of hoop iron. Moreover all the
woodwork is more difficult and expensive to make and
keep in good condition, and the glass of the windows
awkward to manage. If it is straight there must be a
disagreement with the circle of the bow somewhere. An
attempt to make the whole window on the curve is worse,
and it is not easy to get a window mended. On every
account therefore round bows are to be eschewed.

There are no such objections to polygonal ones. The
commonest of all, and in most cases the best, consists of
three sides of an octagon with anglesof 135°. Inthatcase
eachside is *414 of the square width of the octagon, and
the depth of thebay-293,and the area *707 x *293 or just
over one fifth of the square containing the octagon.
Thus if such a bay is 20" wide its area is 82 square feet.
But this kind of bay, when beyond 20 feet wide inside,
makes the windows and the sides of the bay look too
large and sprawling; or else they are not enough to
light the room. Ihave seen the middle side made wider
and with two windows, with only one in each of the
others, but the effect is not very good. That shape is
better treated in the Gothic way, with one very wide
mullioned window for the middle bay, making the side
ones of the same width as each of the spaces between
the mullions, but I shall say more of them presently.

A 24f1t.bay being too wide for only three windows, I
adopted a fivesided one for the house of which the plan
was given at p. 126, though I never saw one like it in
a room before. This is exactly the same size as one

L2
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I had before used for the inner apse of Headingley
church. Such an apse is a semidecagon, and each
side is *618 of the radius (to the corners)or 309 of the
width of the bay, against 414 in the octagon. And
the area is 1°474 or 211 sq. ft. in a bay of 12
radius. But this kind of bay projects *g5 of the radius,
or 11’ 5” in a 24’ bay while the octagon would project
only 6'9”. You must remember that an octagonal bay
of three sides is less than half the octagon, while a five-
sided bay is half of the decagon. It is generally ex-
pedient in building to push both of them alittle farther
out, or to put the diameter of the decagon, and the
line which cuts off the three equal sides of the octagon,
about half way through the thickness of the general
wall of the house and not flush with the inside: other-
wise the windows come too near the corners of the wall
outside and the sides look too unequal. A semihexagon
is not generally so good a shape as either of the others,
because the sides are even wider than in the octagon,
and the middle side pro-
jeets <866 of the radius,
or nearly as mueh as the
semidecagon with its two
2 more windows. It may
do however for a narrow
bay. This sketeh shows
them both for eomparison. To avoid confusion I bave
only drawn the fivesided bay complete.

Gothic bays or oriels start square out from the wall
whatever their number of sides may be, at least in-
ternally. They are often simply rectangular with no
oblique sides, but with the front much wider than the
gides. They have only mullions, rather than wall spaces
between the windows, except at the corners, in which

Fig. 9.
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case you may as well remember that the only tolerable
way of making shutters is to make them draw up. A
huge many-leaved shutter sweeping half over a large
polygonal bay is very heavy and liable to get out of
order. Curtains also in that case are troublesome to
draw and keep in good humour. Even the narrow
window sashes go heavily unless the mullions are wide
enough to contain the weights and pulleys of the ad-
jacent sashes. Casement windows by way of evading
the difficulty are almost a return to barbarism; and
all the attempts to make them light by civilized con-
trivances are complicated and expensive and liable
to fail.

I am only speaking yet of what belongs to the
general design of a house and postpone other details
of window construction. But there is another matter
of design which is generally neglected or misunder-
stood now; and that is the much greater value of
light from above than from below. People seem
always to be aiming at having their window sills as
low as possible, even down to the ground, and auecti-
oneers advertise houses with ¢Italian’ or ¢ French’
windows, made as doors down to the floor, as if they
were an advantage; whereas they make the rooms
colder, and bring in the light in the worst direction,
and are impossible to open a little, or indeed at all
without bringing in all the cold air at the floor. The
single advantage of them is that they enable people
sitting in the room to see more of the garden or the
street; which may be pleasant sometimes for a quarter
of the year, and has the abovementioned disadvantages
for the other three quarters. But we have got into the
way of building houses as if all the year were summer,
both in this and other respects. Windows should go
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as high as possible, except in rooms of very unusual
height. I have occasionally been surprised at the
unusual pleasantness of certain rooms by no means
high in themselves, until I saw that from some accident
of roof construction the windows had been carried very
high. And conversely, many rooms otherwise good are
completely spoilt by the window tops being too low.
The climax of bad lighting is a low window near the
ground, which sometimes comes.from a floor having
been raised to make the room below higher. The
very same window set near the top instead of the
bottom of the room might be quite sufficient. That is
one objection to Gothic house building, that the windows
are nearly always too low. Low wide-spread windows
of many lights are picturesque outside, and were neces-
sary in the old-fashioned low rooms; but they are
otherwise very bad, if it is considered the business of
windows to light rooms inside and not merely to look
picturesque outside. Windows with high arches are
bad for the same reason, except in very high rooms, as
they bring the square part down still lower, besides
that blinds cannot fit them.

But a far worse thing in a constructional point of
view is the modern abomination called a flat arch,
which means at the best a number of slightly wedge-
shaped bricks very seldom more than 13} inches high,
and much oftener only 9. Such things are scarcely
arches in reality, and are quite unfit to carry weight,
and practically depend upon the mortar, and are sure
to crack and drop some day. Any one who knows
the elements of mechanics must be aware that unless
the two straight lines from the top of the middle of
an arch to the lower corners of the spring make some
considerable angle with each other the arch has very
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little supporting strength and very great bursting force.
You may read a striking proof of that in some of the
Lives of Sir Christopher Wren: viz., that he said he
would show the builders how to build the flat stone
arches under Trinity College Library so that they
should never drop; and yet, as I remember from my
early days there, nearly all of them have dropped.
There is however a still worse style of window head
than that, where the middle piece consists of two or
three bricks making a very wide wedge, the whole being
made in this way (fig. 10). One would think there

B
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Fig. 10.

could not be a builder so ignorant as to believe that
that is an arch at all, or that it would stand for five
minutes independent of cement and friction ; but when
one finds architects trusting to long stones dovetailed
at the ends to make a stone beam (see p. 132) perhaps
one ought not to be surprised at speculating builders
doing such things as these. Indeed many of these
window tops must have been either designed or ap-
proved and certified by architects. '

It is true that a flat arch of sufficient depth does
contain a real curved arch within it, and the middle be-
low and the two ends above that real arch are little worse
than superfluities. Still they are worse ; because a less
amount of horizonal giving way will show cracks in the
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bottom, and let the half bricks (of which there must be
some) get loose and drop. And they are worse in
another way too. It is well recognized by engineers, who
have no architectural fancies to regard, as you may see
in railway bridges, that the several courses of an arch
ought to be independent ; and though at first sight it
looks weaker to unmechanical eyes, it is really stronger
not to have long through bricks or stones from intrados
or ‘soffit’ up to the extrados or outside; because there
can only be three bearing points in an arch or any sec-
tion of it, two at the intrados and one at the extrados.
And as this applies to each course of brickwork, an arch
of many separate courses is so many arches, while one of
the same thickness of ¢ throughs’ is only one arch. All
this of course disregards the mortar, as one always must
in considering the mechanical conditions of arches: an
arch that will not stand without cement is not a bond
Jide arch at all.

A large stone lintel is another thing: that acts on
the principle of a beam, not an arch, though if very
thick it will act also as an arch. All brick arches or
arches of small stones ought to be and to appear real
ones with some elevation in the middle, and undoubt~
edly look better than flat ones. But when you have
them it is better not to make the top of the window
sash curved to fit them, but to fill up with a separate
piece or ¢tympanum ;’ for a convex sash always looks
ill when open and is a weak construction besides. Stone
lintels are however liable to crack, unless they are deep,
and sometimes even when they are ; because the pressure
of all the weight above is carried by a few inches at the
ends, and there is nothing under the middle of the stone,
which consequently cracks just as a flat arch does. And
unfortunately you cannot treat a lintel as all builders



Discharging Arches. 153

who know their business treat stone sills, leaving a space
under the middle to be filled up at the last with mortar
after the ends have got well squeezed down by the weight
upon the window jambs.

Discharging Arches, as they are called, are fright-
fully ugly, but useful in diminishing the pressure on a
long stone lintel. Over Gothic moulded arches, where
our modern architects are very fond of putting them,
as if the real window arch had been stuck in like a
wooden frame, are totally useless, and a ridiculous and
ugly display of ¢vigorousness.’ The old builders hardly
ever used them. I should say ¢never, using the word
in a practical common sense way ; but somebody would
perhaps find one or two which may have been put in for
some gpecial reason, and then make an outery about my
ignorance or boldness of assertion. Many people have
not the sense to see that things which were done very
rarely by the great builders of the genuine styles, were
left rare because they were perceived to be not worth
copying, while the good things were continually copied.
Again many persons do not know that a tolerably sharp
pointed arch opening hardly requires any arching at all
to make it stand : much less a discharging arch besides.

Cellars and Concrete Floors.—I am told by those
who are more learned in wine than I am, that cellars
are best without external windows, so as to keep the
temperature as uniform as possible. A friend of mine
at Buxton considers his cellar much improved in that
respect by the flowing of a small stream of the famous
Buxton water through it, which has the constant tem-
perature of 84°. They should however have some in-
ternal ventilation both at the top and bottom of the
door, or the air will be unwholesome.®* There is a

* See the Ingoldsby Legend of The Wedding Day on this point.
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common notion that rooms are never warm and dry
unless they have cellar arches underneath; and in one
sense it is true; because nobody (so far as I have
seen) ever thinks of doing anything to keep the damp
from rising, as it always will from the bare ground ; and
the more the air is warmed above it the more the damp
will rise. It is wonderful that no one ever thinks of
specifying that 6 inches of concrete should be laid under
every ground floor. Not only that, but where the floors
are not much above the natural level of the ground the
best and strongest way of carrying them is to lay the
Jjoists on single bricks bedded on the concrete, or on
plates or sleepers simply laid on it, instead of building
¢ sleeper walls’ at much wider intervals ; .which however
must be done if the floors are much above the ground,
as filled in ground can hardly be depended on not to
sink. I have had the floors of every building I have
had to do with, from Doncaster Church downwards,
made with concrete under them, and the floors laid
on it where the level suited. Cellar floors cannot be
made of anything better than concrete with some
kind of cement, or asphalte, laid on it. Cement con-
crete made with sand only instead of gravel is probably
the best to finish with. The best vaulting for rather
wide spaces is three courses of flat tiles laid in cement,
which practically form a beam and not merely a ¢ barrel
vault’ with a bursting pressure.

A Damp Course, made of any waterproof substance,
lead, asphalte, pitch, slates laid in cement, is well- known
to be necessary in order to prevent the damp from
rising up the wall by capillary attraction. But it is
too often omitted through carelessness or something
worse. The best place for it is just below the floor
timbers, to secure them from damp, as that is pretty
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sure to be above the ground outside. If any room is at
all below the ground the outside of the wall ought to
be cemented or covered with pitch, or it will be always
damp. But the most valuable protection to a house
throughout from damp and cold and heat is—

Hollow Walls: which are now at last generally ad-
mitted to be expedient, though architects are still
wonderfully slow to propose them. They seem to have
been used in Italy long ago by an architect named
Alberti, who was also a writer on architecture. In old
times, when walls were always very thick, they were
not so necessary, though even a thick wall is drier,
warmer and cooler for being divided by a stratum of
air. In those days two walls were generally lined with
wood-panelling, and afterwards with *stoothing’ ¢or bat-
tening, which is laths for the plaister nailed on battens
or strips of wood built into the wall. I happen to
possess (though not to inhabit) a remarkably well built
house of the last century where reeds have been used
instead of laths, This process is sometimes used still, but
it is not equal in some respects to hollow walls, and it
does not prevent the damp coming through to the battens
and rotting them in time. But architects will build
you ‘a great house with large windows’ and ¢ paint it
with vermilion,” and give you only 14 inch walls and
the plaister bare upon them, and spend ten times what
either stoothing or thick hollow walls would cost on good
for nothing decoration, leaving you with a house not fit
to live in, because the whole is damp right through in
every rain, and heated and chilled through with every
extreme of temperature. Any wall not stuccoed outside
absorbs a vast quantity of moisture from rain, especially
if it is not pointed with something more waterproof than
common mortar. Pure cement will not do, as it swells



156 Hollow Walls.

and cracks off, hut a mixture of cement and lime and
sand or briekdust will do, as we shall see under ¢ mortar
and cement’ afterwards. Stone walls are generally even
more porous than brick, and are notoriously damp in-
side unless some other surface is interposed.

Hollow walls also afford peculiar facilities for ven-
tilating rooms and floors under them without making
openings outside, which are sure to be stopped up in the
first very cold weather. This is particularly important
in rooms where gas is burnt, and in small bedrooms and
any without fire places, and it is probably a good thing
in all rooms, Kitchens should have special ventilation
either into or by the side of the chimney; but some
‘air bricks, i.e. perforated bricks so called, opening
into the space between walls must be useful there also ;
and there should be as many at the bottom of the house
under the floors with an opening to them from the
cellars, as at the top under the roof, so that there may
be a general circulation of air, and none stagnant. All.
this should be done by air bricks with small holes
through them to keep rats and mice from running all
over the house. The roof itself should also have some
ventilation. Most roofs have plenty, through imperfect
jointing of slates and tiles, but that of course is a
defect. I remember once consulting the architect and
surveyor to a Society about making some ventilators
in the windows of a vaulted chapel with a leaded—or
more accurately, a coppered roof, which is much closer
than tiles or slates can be. He said he had made some
ventilators himself a few years before into the roof. I
answered, ¢ Yes, I know that, but what becomes of the
air when it gets there?’ That he had never thought
of, and his idea of ventilating had been to let off the
air of the chapel into this much hotter place between
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the vaulting and the copper blazed on by the sun. I
shall have a little more to say about modes of ventilat-
ing afterwards, but this is a question of literally funda-
mental construction, as these air bricks should be just
above the concrete inside, or just where the hollow in
the walls begins. They are often put outside, right
through the wall, and they are doubtless a good thing
at first to dry the building ; but, as I said, they are
sure to be filled up in the first frost because they make
the floors too cold.

The two vertical strata of a hollow wall are best
connected by bits of iron tarred over (not with gas tar,
for I understand that rusts iron very quickly instead of
preserving it), and it is thought better even to give it
a twist to prevent the wet creeping across. For the
same reason the connection should not be by bricks.
But solid bricks should go across at window jambs and
outer doors, or they will never be decently air tight round
the frames. The two walls are generally made 3” apart,
‘but sometimes only 2”: of course 3 is better. The
only objeetion that I know is that a hollow wall is not
so strong as a solid ome of the same thickness, but it
is easy to make them strong emough. Also you must
remember that the inner wall carries all the weight of
beams and floers and most of the roof, although the
wall always becomes solid under the roof, or should do
0. Consequently the inner wall must be the thickest,
except in the single case of two 9" walls, which it is
perhaps better to divide equally, though I am not quite
sure of that where wooden ¢plates’ or bearers to carry
the floor beams are built into the walls as usual, which
reduce the brickwork of a g” wall one half, and so
cut it away as far as the centre of gravity.

However in a 14" wall it must be so, and nothing
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less than that is fit even for a cottage (I mean besides
the hollow) ; nor anything under 224" for a large house;
at least for the best parts of it, where the windows
require deep shutter-cases, which ought never to project
into the room, and in old good houses never do, though
they do in flimsy modern ones, and tell the tale of
the thin walls immediately. Even in the inside of a
house the doorways look thin and give an appearance
of leanness and weakness to the house, in walls less
than 14" thick, and when they are less than that they
would be too weak if made hollow. The ¢lining,’ or
wood round the doorway, (not the architrave or border
round it in the room) can then only be a flat board,
and not panelled, which looks much better. There-
fore all such walls should be 14" at least, if you
want the house to look and to be massive and not
flimsy ; and a little money spent in that way will pro-
duce infinitely more effect than if spent on decoration.
In the back parts of a house " will do for the inside
walls. Stone walls are almost always thicker than
brick ones, and rightly so, on account of its porosity.
Stone.—Sandstone looks more porous than lime-
stone, but that is a mistake. The only stone short of
marble that will hold water in a trough, or a church
font, that I have met with yet, is the coarse looking
millstone grit which looks about the most porous of
any. Sand flagstones also when put together as a
trough willdoso. Nevertheless most London architects
and builders persist in laying small Portland stones as
flags to London front doors, which always look damp
or dirty, while the few Yorkshire flags which you may
happen to see dry very quickly after rain, because they
don’t absorb it, and look clean—if they are cleaned—
and one flag covers the whole doorway without a number
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of patchy looking joints. I understand the Portland
stones have not even the advantage of being cheaper.
All sandstone however is not equally waterproof, as I
know from trying some other finer looking stone, for a
font. Limestones, at least all those that are workable
in square blocks called freestone, are very pervious to
water. It is becoming more and more impossible (if
impossibility admits of degrees), to find any stone that
will not soon decay in an atmosphere of coal smoke with
the sulphurous acid which it produces in the air. Some
churches that had stood for centuries with no symptoms
of decay, and would manifestly have stood on if there
had been no change in the nature of the air, have
lately turned white instead of greenish, which is a sure
symptom of decay; besides the multitude of others
which have never reached the green or brown stage
though built of stone of the highest reputation.

No & priori test seems worth any more than the
¢ scientific’ recommendations of the Irish Commission
were on the preservation of potatoes. I have seen tests
of hardness, of colour, of specific gravity, of position in
the quarry, tests with acids, with heat and cold and wet,
and I daresay other things, described as conclusive,
until’ some case turned up which entirely refuted the
induction which had been founded on too few premises.
I wonder how often I have been told by people who
thought they might pass it off for a piece of valuable
scientific information showing how much they knew,
that ¢you have only to see that the stone is laid on its
natural bed to keep it from decaying,’ as if every builder
did not know that it is generally better to do so, though
it is of much less consequence with stones like the mill-
stone grit for instance than with laminated ones; and
as if everybody with a little experience did not know
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also that it is no absolute security against decay. Itis
curious too that where the stone is most protected from
wet, 7.e. just under string courses, is generally the first
place to show decay, and the slopes of buttresses and
window sills the last. In window mullions the stone
can never be laid as it lay in the quarry.

A few conclusions however seem to be tolerably cer-
tain. First there are stones which experience has proved
to be totally unfit for outside work, even in unsulphu-
rised air, such as the Headington stone of which most
of the Colleges at Oxford were built, and the Tottern-
hoe stone of Bedfordshire, which is little more than
¢clunch’ or a superior kind of chalk: it does however
stand inside. Again, Bath stone, though a favourite
one with builders for its softness, is at least uncertain
in its behaviour, and if built in before it is quite dry
will probably fly all to pieces if the next winter isa
hard one. I have seen a grand new hotel almost reduced
to ruins in a single winter, all the ¢ dressings,’ or all ex-
cept the rough walling, having been built of Bath stone ;
and all except that same rough walling of millstone grit
from close by, which was quite good enough to have been
used throughout, was blown to pieces when I saw it
again the next year. Of all buildings erected for the
benefit of architects and builders and probably some
official of the company and the ruin of original share-
holders, those large hotels have the preeminence. Nobody
evidently has had or has exercised the least control over
them, and the object of everybody concerned has obvi-
ously been to spend the largest quantity of money they
could get hold of. But some railway Boards seem to
aim at outdoing even the hotel speculators themselves
in splendour and absurdity: the Pancras one (exclusive
of the station proper) cost half a million, as I heard

T
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from very good authority, and that was only an estimate,
for it was not finished then.

Among the best stones besides the millstone grit
are undoubtedly those of Steetly near Worksop, Ancas-
ter, and Ketton, from which many of the new buildings
of Cambridge were erected about fifty years ago ; which
is quite long enough to show decay if they are meaning
to decay. It has however a yellower colour than is
pleasing. The Anston stone, which acquired such ce-
lebrity from having been chosen by a scientific com-
mission for the Houses of Parliament, lost it again
through their early decay, and the same is the case
at Lincoln’s Inn Hall, which was built about the same
time. One would suppose the Temple church to have
been refaced 300 years, not 30. It is said however
that there was nobody employed to see that the public
got the best stone of the quarry for the Houses of
Parliament. Barry probably knew nothing at all about
it; and it is said that the quarry people naturally
sent the worst, keeping the best for those who knew
it. In nearly all quarries there is some stone, in some
cases the highest, in others the lowest, sometimes the
whitest, sometimes the brownest, which is known by
experience to be the best. These are among the things
which architects ought to know, and possibly some do ;
but whether they do or not the public cannot possibly
ascertain, unless a particular architect has gained a re-
putation for attending to these things.

There is a popular notion that sandstone will stand
fire more than limestone, and after old Doncaster
church had been burnt down people were anxious to
have the pillars of the new one as fire-proof as stone
could be. So we tried the experiment of keeping two
large blocks in a fire until something decisive should
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happen to them. The sandstone flew to pieces very
soon ; while the limestone was only superficially cal-
cined after 24 hours; so of course we used that. The
secret of all materials that resist fire for a long time
is this: they give the fire some chemical work to do,
which keeps the heat ¢latent’ till all that work is
done, as boiling water keeps the pot below 212°
until it is all boiled away into steam if the steam is
allowed to escape, and you may boil it in an eggshell.
Iron gives the fire nothing to do beyond heating it
red hot, when it collapses—and indeed before. Lime-
stone or plaister, which has been proved to be extremely
fire-proof for a long time and is often found unburnt
among ruins of a fire, uses up the heat in calcin-
ing it again, i.e. making quick lime of it. It is true
that it is no better than powder when it is all done, es-
pecially when water comes on it, but it proceeds gra-
dually inwards, whereas the damp in the sandstone blew
it up as soon as it was heated. Bits of granite soon
crumble in a fire, though granite is an igneous rock,
and was once fluid, but probably cooled under tyemendous
pressure, as marble also was. In the same way bricks
use up a great deal of heat in becoming vitrified, and
consequently they are more fire-proof than any stone ;
for besides that, it is their nature to remain hard even
under long continued heat, and especially those called
fire-bricks, of which the backs of grates are made, from -
a particular kind of clay.

Hollow-faced bricks.—A practice has grown up of
making bricks with a hollow in one or both faces, which
I have heard absurdly called a ¢frog;’ and no less
absurdly defended on the ground that it enables the
mortar to hold them better, and again that it enables
them to lie closer. There is plenty of old brick work
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quite as close as any new. And if bricks are inclined
to tear asunder under any force enough to overcome
the ¢friction and sticktion’ of ordinary good mortar
the extra bit of mortar in the hollows would not hold
it. The real reason I have no doubt is to save some
material to the brickmakers. It has long been known
that hollowing the ¢ beds’ of stone to make the edges
close weakens it enormously, so much as to crush the
edges, and the practice is accordingly abandoned.
And though the hollows in bricks are smaller in pro-
portion, there can be no doubt, and indeed it has been
proved by experiments, that a wall built of such bricks
is weaker than when they are solid and have a flat
bearing. It may be thought that no such a thing as
the actual crushing of the bricks in a wall ever happens;
but I happen to have sad experience that it does; for
two houses of an institution of which I was treasurer
had to be rebuilt because a dishonest builder about 100
years ago had used soft bricks which had begun to
crush into dust, and so cost us about 8000l. by saving
himself perhaps fifty.

Some architects are not content without having
gpecial bricks made, either smaller or redder or in some
other way different from usual, which are always more
expensive ; and most uniform-coloured bricks are by no
means always the hardest ; perhaps it would be nearer
the truth to say they never are, as they are apt to be
underburnt, and I have seen them decaying in a few
years in one of the most extravagantly built houses
that I know. In some parts of the country all the
white bricks perish while the red do not; and possibly
the converse may hold elsewhere. They are made of
different clay. The common yellowish ¢stock’ brick of
London clay when well burnt is said to be the strongest
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of any, though a very ugly colour. I refer to what I
said at p. 41, as to the incompatibility of white bricks
with any good architectural effect when you are near
enough to see what they are. It is however well worth
while to have what they eall ¢ purpose-made ’ red bricks,
instead of the common ¢square’ ones, for window
jambs, eornices under eaves, and other places where
moulding can be appropriately introduced and stone
would be too dear, and I am glad to see that practice
is reviving ; for it was used with very good effect in old
Gothic houses in districts where stone was too expen-
sive. I have lately been doing it myself, in a house
not Gothic.

The importance of laying hoop-iron bonds in walls
is too well known now to need dwelling on, especially
over openings and round bays and apses. What are
called wood bricks are generally required in specifica-
tions to be built into the walls, to nail door jambs and
other woodwork to. But such thick pieces of wood
first swell with the damp and then shrink and are loose.
I have seen them quite loose and out before the walls
were plaistered. A very good builder first told me
this, and that thin pieces occupying the space of the
mortar instead of the brick are thick enough to nail to
and never come loose, and I find it is so.

Ashlar.—There are a few points worth noticing as
to the mode of executing stone work. It varies in
external character, from rough walling of stones only
self-faced, as it is called, 7.e. not dressed with any tool,
up to the finest rubbed stone. When the stone is
dressed at all and laid with flat thin beds of mortar it
is called ashlar, a word of which I never saw any satis-
factory derivation. The most important practical point
to be considered there is the depth to which these



Ashlar and Rubble walling. 165

facing stones should go. It is usually specified that
they are to be 7 or 8 inches deep ¢ on the average;’ for
of course they ought to vary in depth to make the
bonding hold. Now here is just one of those defects
in specifying which nobody would discover without
experience, but which architects ought to have found
out and guarded against long ago, but apparently they
have not. ¢On the average’ of what? If you go upon
the wall and all the stones you can see manifestly short
of the 7 or 8 inches on the average of them, the builder
or his foreman has the ready answer, ¢ O, but the stones
of the last course were much deeper, and so these will
be all right on the average.” Of course they were not ;
but it is not everybody who will challenge him to take
some off anywhere he likes, to let you see: which
challenge will certainly be declined. The fact is that
the expression is wrong and only calculated to encourage
bad building and deceit: it ought to be, ‘on the
average of every 5 or 6 feet of every course,” and then
the clerk of the works or architect (when he comes)
can see at once anywhere whether the work is being
done properly or not.

In connection with that, the ¢ filling in’ with rough
stones or bricks is very often simply scamped, and they
are merely loose rubble or brick-bats flushed with
‘drowned ’mortar. In this respect it must be confessed
that our Gothic ancestors were great sinners, and con-
sequently many of their walls have fallen, and especially
their towers, as that of Chichester Cathedral did in
1861 and St. Albans was on the point of doing ; and the
Doncaster tower fell upon its knees when the outer
casing of its legs was burnt. If they had been solid
throughout it would have stood. The old builders
relied upon the immense thickness of their walls, and
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also expected their grouted rubble inside to become
more solid than it did. It is essential to the security
of walls that have to carry much weight that they
should be built of flat-faced stones or bricks through-
out, so that there may be no bursting pressure without
relying on the mortar. Roundish stones between two
ashlar faces are really very little better than fluid,
except so far and so long as the mortar may keep them
together. Not only the piers but the walls of towers
containing heavy peals of bells should be built through-
out of large squared stones.

Random Walling, in which the joints are not hori-
zontal and vertical, but anyhow, looks picturesque, and
may do well enough in long walls which form a con-
tinuous abutment and have no great weight to carry;
and the same of flints. But they depend entirely
on the mortar for their strength, and have practically
no bond at all, especially as the stones are generally
somewhat wedge-shaped inwards, and therefore under a
constant pressure outwards. Mechanically that can only
be pronounced a very weak kind of building. Some of
the old flint work in the eastern counties has been done
so well and with such good mortar that the walls are
almost like ¢plum pudding stone,” a kind of natural
concrete of ‘the hardest kind. Other specimens of it,
when the mortar has been bad, are as rotten internally
as the worst modern work.

¢Self-faced,’ or as it is sometimes called ¢ rock-faced’
walling is used a good deal in so-called Gothic buildings
now of a plainish kind, and I do not know that it can
be reasonably condemned. At the same time it was
never used in real Gothic, except for the roughest kind
of walls, or when it was intended to be plaistered;
which Gothic buildings were a great deal more com-
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monly than is allowed by our architectural prigs and
inventors of maxims founded on no real experience,
a breed of men by whom every art and business and
profession has become infested.

There is a wonderfully absurd imitation of natural
or rock-faced stone in what is called the ¢rustic base-
ments’ of the Renaissance style, in which far more
trouble is taken to work the stone with small chisels .
into artificial roughness than it would take to work it
smooth, and ten times more than it would take to
‘boast’ (as they call it) into a fairly level surface. The
opposite extreme to that is ¢ rubbing’ into the smoothest
surface that the stone will take. Hundreds and thou-
sands of pounds have been spent on that folly; for it
is nothing else, even in the styles of architecture to
which smooth surfaces are most appropriate, inasmuch
as it cannot possibly last long, whether the stone decays,
as in nine cases out of ten, or preserves itself by vege-
tation on the surface, as it may do if it is lucky, and
tolerably free from smoke. It took modern architects
many years to find out or to admit that smooth rubbing
is absolutely fatal to Gothic effect : indeed very few of
them have found it out yet to any practical purpose;
for the drag, which is a kind of ¢ smoothing file’ in the
form of a scraper, is almost invariably used for final
spoiling of the work inside, and very often outside too,
in order to make a church or other building look neat
and pretty for the opening.

Marble is a different thing in this respect, because
its effect depends on the variety of its colour, which
does not come out without polishing. It is singular
that all obviously careful working of stone is injurious
to its effect, and yet it is wonderful how difficult it is
to prevent it, because the much vaunted working man,
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whom some theorists dream of as the Hope of Architec-
ture, has come rather to pride himself on being a mere
machine and not a thinking animal, and sometimes tells
his employers if they find fault with his doing anything
unusually stupid, ¢that it is not his business to think.’
Either you have the ¢ corduroy’ work of 30 to 40 years
ago, though that lucky nickname did a good deal to
extinguish it, making the stone like a fluted surface
which was thought peculiarly Gothic then; or the
¢ scabbling’ in diagonal lines, leading from a centre of
the face, the omission of which in Mr. Bass’s Burton
church I saw specially noticed in a newspaper as a
¢novelty.” If you order it to be worked obliquely, but
in no particular direction, you will probably find the
men first ruling diagonal lines over it to make the direc-
tion as particular as possible; and then, last of all, if
you do not look sharp you will find all the joints care-
fully picked out with straight white bands, inside the
church with the white mortar which they call putty,
and outside very likely with that vilest of all mortary
abominations, raised bands with sharp edges, which is
sometimes called ¢ tuck-pointing.’ - All these things are
done by builders because it is the custom; but the cus-
tom was invented and is sanctioned if not enforced by
architects who profess to have learnt all about Gothie
architecture by careful studying of old Gothic churches.
Having eyes they see not, both this and many other
things which they profess to follow.

It is impossible to lay down any rule for the degree
of ¢ finish’ or smoothness and exactness which suits dif-
ferent designs. The only approximation to a rule that
I know of is that the design should always appear to
have been more thought of than the execution; and
that there should be no final dressing up, except to re-
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move obvious defects. In Doncaster church the archi-
tect and I made a sort of compromise that he should have
his way in leaving all the nave pillars to be pointed
at the end of the work, with the favourite putty, and
that I should have my way, of pointing as the work
went on, in the tower piers. The consequence was
and still is that they present a variety of colour which
is pleasing, while the nave pillars are a monotonous
brown except where they look as if they were painted
round with neat white lines.

We have not got into woodwork yet, but the finish-
ing of that involves so much the same principles that
it is as well to dispose of it mow—still speaking of
work . professing to be Gothic, not Italian. If you
have ever seen one new beam across a church together
with some old ones you must have been struck (if you
have eyes that see differences) with the comparatively
monotonous and dull look of the new one, and very likely
wondéred why. It is simply because the old ones were
generally dressed with either an adze or an axe, which
take off chips and make a slightly undulating surface,
while the new one has been planed ; and that is exactly
the kind of difference which you see also between the
old and new stonework both in walls and mouldings; the
old ones being left from the chisel which brought them
into shape, and the new ones being worked as true as pos-~
sible and scraped smooth afterwards. So again, finishing
of woodwork with sandpaper ought to be rigorously pro-
hibited, so as to leave the chisel marks on all the carved
or chiselled parts. Architects have learnt the value of
carving stone with ¢ claw tools’ instead of square faced
chisels, but most of them have got no farther, and drag
and scrape and polish just as they did fifty years ago.

Tiles and Flags,—I am surprised at the modern
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preference for common small square tiles over large flags,
for paving inside both houses and churches. Encaustic
tiles of handsome patterns are a very different thing,
and the only objection to them is their dangerous slip-
periness. But the common black and red ones were
only used in old times because there were then no large
flags worked, which are handsome and grand-looking
things stretching across the whole width of a passage.
Flags should not be laid on the ground, without concrete
to keep the damp from rising into them, or they are
then apt to split. Moreover the black and red tiles
seldom or never keep a pure colour, but show streaks
or stains as if they had lately had lime upon them.
Marble is sometimes intermixed with encaustic tiles,
but they do not match well, though each makes a hand-
some floor by itself; but marble scratches and getsstained
and dirty-looking far more than good encaustic tiles.
Marble should be in very simple and symmetrical pat-
terns which the eye can grasp at once without having
to wander a long way to make it out, as it has to do in
the new flooring of the nave at Worcester, which I
think very bad.

Some of our encaustic tiling is the best architectural
work that is done now. But I doubt the propriety of
setting tiles up on edge against a wall for ornament.
Everybody knows what they are, and it is impossible
to get rid of the idea that they are only stuck on and
may all slip down together some day. Nothing ought
to look less secure than it is, and nothing should ap-
pear to depend on cement for its security against gravity,
a force which never sleeps and is always ready to take
the smallest advantage that is offered to it. White tiles
certainly make a nice wall lining in dairies and larders,
but Keene’s cement will bear washing and is almost as
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white as tiles, though not glazed, and very hard, and
has the advantage of showing no joints as tiles do.
HMortar.—I should say nothing on this, as a subject
which may be fairly left to architects and builders, but
for the curious fact that directly opposite ways of
making it are sometimes prescribed in specifications,
besides another which is manifestly wrong. The ma-
jority of specifications that I have seen, both written
and printed, provide in effect that the mortar is to be
used as soon as possible after it is made. The opposite
extreme is to keep it a good while, not of course till it
is hard, but only so hard that it requires beating up
again into proper softness. The intermediate practice
is adopted by some of the best builders, who say that
the common specification is quite wrong and that mortar
ought never to be used while it is warm from the slack-
ing of the lime, because it always shrinks after that;
as indeed any one may see who looks at the top course
of brickwork a few hours after it is laid in such mortar.
In other words, it should not be used the day it is
made, but may be a day or two after. The still worse
thing which is sometimes allowed, and even directed,
is the pouring in hot of what is mere lime broth out of
a bucket, which is expected-to be kind enough to part
with all its superfluous water somehow and settle into
strong mortar. Some people seem to think that mortar
.is a kind of mud, and are ignorant that it is a hydrate
of lime, 7.e. lime with as much water as it can hold in
chemical composition, which never dries out of it or it
would become quick lime again; and all beyond that
merely goes to ¢ drown’ it, and keeps the wall damp for
a long time, if indeed the lime so treated ever sets at all
into mortar: which it sometimes certainly does not. I
remember putting up a clock face in a tower, then about
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thirty years old, which I expected to take some days to
get through, but as soon as the outer shell of bricks was
taken off, which was sound enough, it was nothing but
loose bricks and lime dust inside, and had evidently
been ¢ grouted,’ as they call it, by pouring in lime water.
Again most specifications require the mortar to

be ground in a pug-mill ; but one that is copied in
Mr. Donaldson’s book of specifications actually prohibits
it. The grinding, or at least passing through the mill,
mixes the mortar better than you can practically get it
done by hand. But itis also better for another reason:
it was known as long ago as Vitruvius’s time, which
is supposed to have been about the Christian era, that
brick dust mixed with mortar strengthens it very much
and makes it nearly equal to cement, which contains
burnt clay (but clay unburnt is fatal to it). It is
indeed superior to a great deal of cementing that is
done, partly from inadequate mixing with proper sand
and partly from adulteration. The best way to get
in the brick dust is to throw broken bricks into
the pug-mill to be ground up and mixed with the
mortar while it is making. Vitruvius recommended
that the brick dust should be about a third of the sand.
Different limes take different quantities of sand, and
generally one measure of lime to three of sharp sand
and brick dust; for the sand must be that which feels
sharp and not soft between the fingers. Limes have
other peculiarities which can only be learned by local
-experience. Some set quicker than others, and yet are
not so strong when set. I have known a builder on that
account prefer getting lime at his own expense a long way
off to using that of the neighbourhood. The Warms-
worth lime near Doncaster, though very good for build-
ing, does not set very quickly, and breaks out obstinately
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in blisters through painting over plaister made of it, at
any rate if done before a considerable time. And so
you might have all your plaistering to do over again
because this was not known. A room at Lincoln’s Inn
Library had to be replaistered from a similar cause,
and I have seen paint in smears elsewhere, I suppose
from being done too soon over plaister or cement.

Smeaton the great engineer found smith’s forge .
ashes, .. iron scales mixed with mortar, make it
stronger. But I know a building where they began to
use it and had to give it up because it rusted and dis~
integrated the mortar, whether from using the scales
too large or some other mistake, I do not know, but
Smeaton was not apt to be mistaken. Sharp road dust,
not from limestone roads, is also good to mix with
mortar, provided all mere dirt or clay is washed out of
it; and so are flints and gravel thrown into the mortar-
mill and ground with it. I have seen plaister sink into
mere dust from having been made with what was called
sand but was really little more than earth.

When mortar joints turn white it is a sign of decay.
They are particularly apt to do so in the Leeds district,
and show most unpleasant lines against the sandstone,
which gradually turns very dark, not merely in the
smoke, but even in the country. The loose blocks of
millstone grit lying about Wharfedale from some ante-
diluvian disruption are almost black though very little
decayed. To be sure, this ought to please the architects
who like picking out their joints ¢ neatly’ (according to
the favourite word in specifications) and have not yet
learnt that such work belongs to no style but their own.
I am surprised to see how few persons have yet learned
the superiority of pointing red brickwork with dark
mortar instead of white. It produces such a different
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effect that I have found people unwilling to believe
that the bricks were the same. The pointing mortar is
coloured with soot or lampblack, and it is very much
improved by having as much cement as lime in it.
Some people try to make their walls waterproof by
pointing them with neat cement, but it generally cracks
off, which a mixture of cement lime and brick dust
does not.

Cement Concrete is a mnew material for building
walls, and apparently a very good one, though I could
not find that it saves anything in cost over ordinary
building, except in the most straightforward work which
can be done in a simple kind of framing moved up with
the work. It consists in pouring in concrete, made of
cement and gravel and broken bricks, between a fram-
ing of boards which is carried up with the wall. It sets
very quickly, and so not much framing is required. I
have also seen a very large underground tank made of
it, and even a winding staircase round a newel without
external walls; and slightly arched vaulting for floors.
The walls must of course be plaistered or stuccoed, as
they show the joints of the framing, which look very
ugly, and so does the material itself. It isalso far more
waterproof than brick or stone walls, but not waterproof
enough for tanks without being cemented over like
bricks. I have no experience of my own to recom-
mend it, but these advantages are obvious and it is
well worth the consideration for large and plain build-
ings. I should say the same of Ransome’s artificial
stone, except that any such machine-made work is quite
unsuitable for Gothic building. For Renaissance ar-
chitecture, where there are a multitude of stones of the
same size and patterns, artificial stone is cheaper than
any other, assuming it to be durable, which perhaps
there has not yet been time to prove.
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Pebble Dash or Rough Cast.—I don’t know why this
picturesque and valuable old method of keeping cot-
tages and outbuildings waterproof has been abandoned.
The pebbles embedded in the plaister by being dashed
on from a peculiar kind of trowel make a very hard
and waterproof surface, which looks much better when
whitewashed than the common brown paper looking
stucco. Many old village churches were so treated when
built of rough stone, and many picturesque old cottages
in the hills. I should certainly do it on any g inch
walls, though I do not say that it is equal to a hollow
14” (4.e. 17"") wall, as before described. The value of
every good kind of plaistering outside in keeping
houses dry has come to be forgotten altogether in the
absurd rage for what is called reality and truth by people
whose work is often good for nothing, and who seem
incapable of perceiving that plaister which does not
pretend to be anything else is just as genuine as bricks.

Cornices.—I spoke in the last chapter (p. 92) of the
almost universal inferiority of modern cornices to old
ones, from neglect, and in fact ignorance, of what they
were really meant for and originally were. I have had
experience of the difficulty of getting the proportions
well adjusted even when the proper general shape had
been prescribed, but I cannot go into details of that
kind here. One cause of the general propensity to make
them hollow just where they ought to be apparently solid
is that solid ones, of any size suitable for large rooms,
require a framing of laths to be fixed for them to the
wall and ceiling. What ought to be done—especially
by the purists who rage against shams—is to build off-
sets in the brickwork as real cornices to carry the ceilings
and then plaister ornamental mouldings over them ; and
I have done that myself for increasing the support of a
stone gallery. There is a kind of false framing (called
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Scotch) sometimes stuck on to the cornice behind, and
not nailed to the wall, so that the cornice only sticks
by its edges, and is as likely as not to come down.
That should never be allowed. It is not an uncommon
event for a whole ceiling to fall upon a dinner party in
new houses cheaply built, in consequence of the omis-
sion of hair in the mortar. Indeed a great many modern
houses will have hard work to live out’ the leases on
which they are built. Nothing has done so much to
promote bad building as building leases for the ordinary
terms. People naturally ask, why should they build
well for the benefit of their landlord or his son ?
Garden Walls,—In most old gardens and other walled
places on sloping ground the walls are built in courses
parallel to the ground, not in horizontal courses with the
tops broken up into steps as is the fashion now. The
steps look very ugly and make the walls weak, and have
no advantage whatever, and some inconvenience when
the trees reach the top of the walls. I believe the fashion
of making steps arose from it being less trouble to build
by the plumb level than by the eye or measuring from
the ground, and perhaps also from that passion for
irregularities and ups and downs which infests modern
architecture. When there are buttresses, as in high
garden walls, there is no diffienlty in building the but-
tresses themselves upright, though the courses in them
are not quite horizontal. Asto the buttresses them-
gelves I know from experience that buttresses of the
ordinary thickness on the outside of the wall are of no
use if the wall is exposed to the west wind outside. But
if they are put inside, the wall cannot be blown down
without being lifted up so as to turn on the feet of the
buttresses, which would require enormously more force.
Some gardeners dislike them inside, but there is no real
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objection to them if put at proper distances for the
trees, and other gardeners rather like them as protec-
tion against a sweeping wind inside. It is astonishing
what small obstacles will break the force of wind, but
of course trees are the best. I find gardeners differ as
to whether the walls should have a wide coping to pro-
tect the trees from wet. The preponderance of opinion
seems to be in favour of only 3 or 4 inches projection,
the coping being sloped backwards to throw off the rain
that way. But they also recommend iron brackets about
a foot long on which boughs or cloths can be laid to
. protect the trees from frost, ¢.e. from the radiation of
their own natural heat upwards in cold and clear nights;
for cold is the radiating away of heat from trees as well
as men. The best coping for such or any brick walls,
is the heavy blue lumps with rounded corners which
they call bull noses, about 15" x 4” x 7/ which the rail-
way companies introduced for the edges of their plat-
forms. They should be set in cement with sand, as
mortar soon works out. The common thin flag coping
always gets loose after some years, and the top course
of bricks with it.

Chimney-pieces.—In small rooms, and indeed in all
but very large ones, the jambs or piers should not
project much, or appear to be very thick (for of course
in reality they are hollow), as they occupy space, and
make the fire-place appear too deep, and cut off some
heat from it. There is however no objection to a deep
shelf, and it is very convenient, except in a billiard
room with only the usual space round the table; in
which case a deep chimney-piece may interfere with
the cues.



CHAPTER IV,

HOUSE-BUILDING.-—CARPENTRY AND OTHER FITTINGS.

Roofs: shapes and covering—Spouts—Tanks—Hot water—Stoves
and Fire-places— Ventilation— Windows—New window fastener—
Doors — Mahogany and Oak — Floors — Closets — Locks — En-
larging Houses-—Cost of building—Tables, new construction.

Roofs.—The most important article of carpentry is
the roof; and the first point to be considered is the
pitch or the degree of slope, as that affects the whole
construction. Viollet le Duc, even for the moderate-
sized house which he teaches his pupil Paul to build,
makes the roof ¢equilateral’ or of 60° slope, which
may also be called the hexagonal pitch and is the full
cathedral pitch for walls as high as 8o or 100 ft. and
not always used even on them. Some of our ultra-
Gothic enthusiasts insist on having this height of roof
in their houses and small churches, which theold builders
did not. But it is extravagant and useless, and on
walls of any moderate height, ugly, because it makes
the building look all roof ; not merely from its size, but
also because a very high-pitched roof looks higher for its
beight than a low one, for the low one is seen more
obliquely or foreshortened by an eye near the ground.
The idea of the equilateral pitch being necessary to
throw off snow is altogether a mistake; and besides -
that, it is much better to keep it on. For snow does
no harm lying on a roof of any good slope ; on the con-
trary it keeps it warmer than leaving the roof exposed
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to frost; and if it runs down too fast into the gutters
it chokes them up and makes the water overflow iato
the house or the church, if the gutters are within a
parapet or on the top of the walls and not beyond them.

A sufficiently high roof over any walls lower than
say 60 ft. is what I called in my book on church building
the pentagonal pitch, having a slope of 54° instead of
60°, or the angle at the ridge 72° which is the angle
formed by the radii of a pentagon. I found the original
roof of Doncaster church had been so near that angle,
if not exactly so, that I had no doubt it was intended;
and a very fine roof it makes for a building of that height,
the walls being 52 and the ridge 75 ft. high. There
are several other modes of constructing a pitch hardly
. distinguishable from the pentagonal in appearance, two
of them rather higher and the others rather lower.
Let ABC be equilateral, and .. CD ¢
the height=AB sine 60° or ‘866
AB. From centre A with a radius
=CD draw an arc cutting CD in
P: then PD will=+707 AB, which
would make AB the diagonal of a
square with PD (not AP) for its A D 8
gide; whereas if P is the centre Fig. 11.
of a pentagon PD =688 AB. Another method is this:
take AP=¢ of AB, then PD=1696 AB or a very little
lower than the last, but still higher than the pentagonal
pitch. '

Another, slightly lower, but quite high enough for
buildings of moderate height, including lowish towers
with a pyramidal roof, not being a spire, is that of the
oldest building in the world, the Great Pyramid, of
which I shall give a more particular account in the last
chapter. The slope of its sides is 51° 50" or 51’, which
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we shall see produces several curious numerical coin-
cidences. The easiest way to construct it is to make the
height L of the width, which also makes the height -9
of the diagonal of the base of the pyramid. Here PD
=636 AB. A square pyramid formed by a large pile
of cannon balls* has all its edges equal, and its height
PD=-707 AB, as in the first construction which I gave.
Comparing all these heights for a span of 30 ft., the
Great Pyramid height is 19’ 17, the pentagonal 20" 8",
the 6 to 7 roof 20" 10”, the pile of balls or the one
reduced from equilateral 21’ 2”, and the equilateral 26
(the ” and ” here meaning feet and inches).

These suggest a simpler rule than any of them, for
all but roofs on very high walls, viz. making the height
two thirds of the width. But the pyramid slope is
certainly high enough for all roofs of what may be
called moderately high pitch, especially for houses.
The old roof of St. Alban’s abbey, of which the ¢ wea-
thering’ remains all round the tower, was even lower
than that; in fact little higher than a slope of 45°
which is generally too low for such high walls, 82 ft. to
the top of the parapet.

A slope of 30° or height=half the length of the
slope, is considered the lowest that is fit for slates, and
much too low for flat tiles, because each tile lies at a
lower slope than the roof, being tilted up by the two

* In all calculations about piles of balls it is necessary to assume
the number go great that the inequalities at the margins may be neg-
lected, and the outlines taken as if they passed through the centres of
the outer sets of balls. It is singular that a triangular pile of balls
leaves the same quantity of vacant air space as a square one, though the
square one is lower in its proportions, where each ball lies upon four
instead of three. The vacant space is -293 of the pyramid or of abox
containing balls packed as close as possible, the sum of the balls being
+707 of the whole.
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which it overlaps; for they ought only to leave one
third of their length uncovered ; though common pan-
tiles, or the corrugated tiles now used instead, overlap
much less and are therefore less tilted and will do ona
lower pitch. It is a common mistake, which requires
looking after, to make the ridge tiles which sit astride
of the top of a flat tiled roof, of the same angle as the
roof, in which case they will only touch at the edges,
instead of bedding flat on the others, and will be more
likely to split or blow aside.

I spoke at p. 125 of hanging low pitched roofs of
houses containing a passage down the middle on the
walls of that passage carried up nearly to the top. If
the pitch is high it would make a single roof over a
building 36" or 40’ wide too high, and you must have a
double roof with a gutter in the middle; or else a flat
lead top over the middle part of the house. The gutter
need not be as low as the eaves of the roof, but may be
only a few feet down. That however belongs to another
kind of construction and enables you to get large attics
in a moderate sized house. When the roof is to bhe
carried by such passage walls, there should be beams
across these walls bolted and notched into the prin-
cipals, and these are all the tie beams that are required,
and such a roof helps to hold the outer walls together
instead of thrusting them out.

Lead Roofs.—All buildings except churches are
now so generally roofed with either slates or flat tiles
that one need only speak of lead for church roofs; and
there it looks so much better than anything else that I
regret having to say a word against it. And yet it is
more troublesome than anyone would imagine who has
not had some experience of its behaviour, especially on
the south and west faces of a roof. For it expands on
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them so much with heat by day, contracting again with
cold at night, and in winter, that we may say it is
always on the move. And it is so much weaker in
pulling itself up than in slipping down, with both
gravity and friction against it, that it will tear itself to
pieces and tear out any nails and screws, if it is in long
pieces, fastened down along the edges or ‘rolls” The
old lead roofs were not fastened down at the rolls, but
the sheets rolled or folded over each other at the side
edges, and only nailed to the boards at the top of each
sheet, which nails are covered by the sheets above. And
I believe this is after all the best way, though the com-
mon way now is to lay wooden ¢rolls’ and nail the lead
to them at the upper edge which is covered. But it is
quite essential to its standing that the sheets ro fastened
should not be more than 6 ft. long, especially on the
sunny side of the roof. All the south roofs of Doncaster
church had to be releaded with short sheets instead of
long ones within ten years after they were done.

Moreover lead, like nearly everything else of the
common kind, has got worse under the advance of
science. Copper unquestionably has, as I showed in
my book on Clocks and Bells, from more metal being
got out of the ore than formerly; and iron the same.
Whether that or something else is the cause, the fact is
certain. And the same is true of lead from another
cause, whether the modern rolled lead is inferior to the
old cast and not rolled, or not, as to which there are
different opinions, but as to its chemical condition there
is no doubt.

The new Hall of Lincoln’s Inn was roofed with lead
in 18435, and in 1865 it was found full of holes. Chemists
were consulted and they reported that the.lead was
being turned into sugar of lead by the acid of the cak
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boards on which it was laid being brought out by the
steam of the hall. We asked why the lead had not like-
wise perished on all the cathedrals and churches with
oak roofs hundreds of years old, and the answer was that
the old lead contained a little silver which preserved it,
but that modern lead is spoiled of its silver, and so
spoiled for laying upon oak, and also made poisonous for
some kinds of water, especially very soft. The hall is
now roofed with slates. The architect ought to have laid
his lead upon deal boards on the top of the oak, as was
done in Doncaster church, where there is also asphalted
felt between, perhaps unnecessarily with two strata of
boards. I know another church which had to be reroofed
because the architect persisted in laying slates on single
boards without felt, forgetting that they were sure to
shrink and let the wind in beyond the power of any
warming apparatus to . overcome. Copper has been
sometimes used instead of lead, and does not tear so
much, but it costs more though it is much thinner, and
is more likely to be stolen, as even lead often is by the
‘honest British workman,” who not unfrequently cuts
off and steals the lead from the house adjoining the one
he is repairing; and copper cannot be ¢dressed’ or
beaten into shape at the gutters like lead.

Slates—The common blue slates will make any
building look vile. The old-fashioned gray Cumberland
or Westmoreland slates look well, both from their colour
and a pleasing roughness. But they are so dear that
they are almost disused. There is a greenish Welsh slate
which looks better than the blue, but not so well as the
gray. Flat tiles look better than any slates on Gothic
buildings, and are now so generally used that it is super-
fluous to recommend them. In some places a thin kind
of stone slates are used, of flagstone in Yorkshire and
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limestone in Northamptonshire, and they make pictu-
resque roofs, but rather heavy; which however does not
signify when the timbers of an open roof are as thick
a3 they should be for architectural effect only. = The
common nibs on tiles are never deep enough to hold
safely on steep roofs, and either oak pins or cast iron
nails are better. Slates too, especially the large ones, -
which by some odd fancy are called after the ranks of
the female nobility, ought always to have three nails
and not only two, so that if one breaks, or the slate
breaks away from it it may still be held straight by
two, though this is hardly ever done. And it is doubly
necessary on very steep slopes. Flat tiles must not be
bedded in mortar throughout, or the water draws in
under them by capillary attraction, but only laid in
mortar at the top, 4.e. for a third of their length, for
they overlap two thirds, or there are everywhere three
thicknesses; and the same with slates. I have known
tiles laid wholly in mortar have to be taken off. Tiles
and slates are or should be pointed from within except
when laid on boards ; which they call by the odd name
of ¢torching;’ why, I have no idea.

Tie Rods.—The only point in roof construction which
I think necessary to notice is that iron tie rods ought to
* be used in heavy open roofs without wooden tie beams
much more frequently than they are. I remember a
school having to be rebuilt after a few years because the
architect had refused to use them; and in a large church
the clerk of the works told me they could not have fixed
the principals with all the framing attached to them, if
they had not had the ties whieh-I had suggested behind
the great arches formed by the principals. I do not
mean that there need be horizontal tie rods right across
all kinds of roofs, though I have not scrupled to use
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them in roofs of not very ornamental character. They
just make the difference of the roof helping to keep the
walls together or to thrust them out, if not at first, yet
some day when the pins in the variolis joints have begun
to decay. In that way many a church wall has been
pushed out of upright and some have fallen. Some
wiseacres at Doncaster have taken out the ties which
were put across the very heavy roof of the new Grammar
School, though it is of a lowish pitch and therefore
specially needs ties, or will do after some years strain
upon it.

Mansard Roofs.—This is a name given to a kind of
roof formerly fashionable in France and lately introduced
here by some architects at every possible opportunity.
They are a kind of very steep truncated pyramid, but
in two forms: some running up to a ridge like a com-
mon ¢ hipped ’ roof immensely steepened, and others to a
small square top fringed round with iron work, like a
square spire truncated. They are generally made to
contain bedrooms—an aggravation of the intolerable
height to which town houses are now carried, in the
greediness which refuses them sufficient area to stand
on, and the absence of a proper Building Act. It is
difficult to believe that anybody really thinks there is
either beauty or convenience in such roofs. Convenience
there cannot be, because no room in such a roof can have
either any upright wall or a decent window. Beauty
cannot be demonstrated, but I believe that these, like-
most of the monstrosities of modern architecture, are
designed not with any serious belief in their beauty,
but simply on two principles: one, to be in the fashion
generally, and the other to add to it some little queer-
ness of detail or arrangement in order to give an im-
pression of originality. To these designers one shape
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is a8 beautiful as another, and their authorities are
nothing but the stock designs of the office where they got
their education, or which they have made their own by
continual use, until they believe that they are genuine
Gothic or Italian or Grecian as the case may be. This
is no guess of mine, for I have actually known cases
where an architect thought he was copying details from
York Minster and other such buildings, but found, on
my disputing it, that they had only come from the office
where he had been a pupil. Perhaps the worst case of
spoiling a building with a Mansard roof is the Victoria
tower at Westminster, which looked infinitely better
before that vile iron roof was stuck on, and would have
been better still if the turrets had been lower, as they
doubtless would have been but for that. On a tower
above all places such a roof is a constructional absurdity,
besides its ugliness. Not that anything would make
that tower look well, though I suppose it is the largest
in the world; for its complete straightness of outline
makes it look bursting at the top, like the great tower
of Canterbury Cathedral also, and its details are on a
scale far too large for the surrounding buildings. It is
not to be compared to that of Lincoln in grandeur,
though that is much smaller.

Roof Spouts, and Eaves.—Roofs should overhang
the walls a good way, both for architectural effect and
for dryness. A gentleman told me that he had cured
his house of damp by putting on a new roof with
very deep projecting eaves. In this respect a roof
coming over the gable and finished with ¢ barge-boards’
(as they are oddly called) is better than one kept
behind the gable, though it is not appropriate to
churches or public buildings of high architectural
character; and besides, the walls there are generally
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thicker than in houses. But church roofs may over-
hang at the eaves to any extent, and they are gene-
rally very defective in that respect; and it is sometimes
associated with the worst construction of spouts that
could have been invented, i.e. spouts cut or bedded in
the top of the wall itself. Though they may project a
little and be lined with lead it is impossible to keep
narrow spouts watertight at the joints, and so the wet
gradually soaks in and destroys the mortar and loosens
the wall. The best as well as the best looking plan is
to carry the spouts on long stone corbels so as to be
quite clear of the wall, which has an excellent archi-
tectural effect, besides being stronger than hanging them
in the usual way with bits of iron at the ends of some
of the rafters. Those corbels should be at least a foot
long in a building of any considerable size : the spouts
are flat-bottomed and slightly bedded in the corbels,
which look well even if they are merely long pieces of
stone chamfered at the end, but of course may be
moulded or carved into handsomer forms. The spouts
should be of cast iron, which suffers from wet much less
than wrought iron. A

Lead Gutters.—An analogous plan in brick build-
ings with a deep projecting cornice, is to put square
bottomed spouts on a course of bricks projecting a
little below the top one, and it is desirable that the
centre of gravity of the spout should lie just within
the bricks, so that they only want screwing to a facing
board which is fixed along the bottom of the rafters,
without the screws carrying the weight. This is quite
different from lead gutters in a channel on the top of
the wall. The down spouts or ¢conductors, as they
are absurdly called, should also be of cast iron, and
look better and take less room square than round,
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because they fit close against the wall, especially if they
are in a corner. Lead ones are sure to get kicked or
damaged in time and droop from their own weight. It
is sometimes necessary to cut through deep string courses
in order to avoid quick turns in the spouts, which get
choked up. I have known all the spouts round a church
have to be altered and the strings cut through for this.
I need hardly say that all the drains ought to be planned
beforehand, and not left to take their chance afterwards.

Gutters of roofs within a parapet are generally laid
on boards supported by cross pieces of wood, and many
a building, including the choir roof of Canterbury
lately, has been burnt down from that cause, when
plumbers were mending the roof and set their firegrate
on the gutters. Besides that, the wood rots and the
gutters sink ; so that this ingenious contrivance has the
double chance of destroying the building by fire and
water. At Doncaster church accordingly I had all the
gutters laid upon stone, which costs no more, and is
perfectly solid. But even then all gutters within para-
pets involve more risk of water getting in than spouts
outside, and require constant attention to keep the out~
lets free. So indeed do all spouts: their great enemies
are birds and vegetation. I have seen a tree growing
out of a spout between two roofs of a church in a place
not visible from below. Indeed I hardly know what I
have not seen in the way of neglect and decay in the
upper parts of churches notwithstanding all the fuss that
is made about their restoration and decoration. Arch-
deacons and rural deans should be men of capacity for
ascending bad staircases and ladders, and should cultivate
an ‘eye for defects, in which too many architects as
well as archdeacons are sadly deficient.

Tanks and Cisterns.—There are very few places, out~
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side of public waterworks supply, where it is not neces-
sary to provide large tanks for rain water. Even where
there is well water not too hard to drink, softer water is
almost sure to be wanted for all other domestic purposes,
and there are few places which are lucky enough to have
it. And though moderately hard water is generally nicer
to drink than filtered rain water, very hard water is in-
jurious to many people. If rain water drops through a
good height from the filter it gets sufficiently aerated
again to be pleasant to drink. The idea that it is
dangerously soft, for want of lime, is refuted by abundant
experience. In some places where all the water is quite
free from lime, the natives are anything but deficient
in the size of their bones. They get as much lime as
is wanted into the system from other foods. The pro-
visions for storing water are generally shamefully defi-
cient. I know a great house where the architect em-
ployed to put it in order deliberately turned all the
spouts into an adjacent river which is too dirty to use,
and built a huge water tower and machinery to pump
up water which is too hard touse.

It is a generally accepted rule that nearly every
country house (which are more spread out and catch
much more water than town ones) catches as much
water as its inmates want, if it is all stored and not
wasted. Allowing for evaporation and the loss of
showers too small to produce any run of water, 18 in. of
rainfall is the most that can be reckoned upon in the
districts of average English rainfall—less in the east
and more in the west. And as consumption goes on con-
currently with rainfall, tanks which will hold as many
cubic feet as the square feet covered by the house must
be enough to avoid any waste, or to keep store enough
for the dry part of the year. It is true that much more
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water is used now than formerly, and I doubt if the
above rule will hold for houses which contain a good
many people for their area all the year round. But a
friend of mine has proved it to be true for his cottages,
for which he has built tanks in a place where there is
no other water, and I bave heard of it being found true
in moderately large ones, though of course it will de-
pend on whether there is any check on waste. Where
there is, 2 cubic feet a day per head is quite enough for
mere domestic use.

There is one way in which a great deal of waste may
be prevented, and that is by having the watercloset cis-
terns supplied by clean (i.e. not soapy) bath water, in~
stead of treating it as ¢slops.” Those on the ground floor
can easily be so managed by having a special sink from
the bedroom floor to their cisterns; and for the others
(or for all of them) that water may as well be pumped
as any others, from a cistern in the ground made for
that purpose. It may be expedient to have a subsidiary
supply from elsewhere in case that is insufficient; but
the baths of the bedrooms will be generally sufficient
for the W.C.’s on the ground floor.

It is also very desirable in planning a house to have
one or more cast iron tanks just below the roof, so as to-
gain at any rate a large quantity of rain water without
any pumping. The amount of it must depend on cir-
cumstances, and on the space that can be afforded.
Sometimes a tank can be put over a passage, as de-
scribed at p. 129, or some back room where height is of
no consequence, without sacrificing a whole room or en-
larging the ground floor of the house, especially where
there are three stories in the back and two in front. In
other cases it is well worth while to build one outside
on walls strong enough to carry it: the space under~
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neath can always be utilized for something, such as coals.
It is now well known that cast iron is better in every
respect for cisterns than wrought iron, and you can have
no other material on a large scale beyond the size of
slates. Cast iron joints too never leak after they are
once caulked with iron cement rusted. The only place
for very large tanks is underground; and most archi-
tects seem to delight in showing their superiority to
the laws of nature and mathematics by building them
rectangular, so that the earth, which is practically a
kind of fluid twice as heavy as water and nearly 2000
times as heavy as air (which occupies the empty part of
the tank) is always trying to break them inwards;
whereas if they are round the pressure of the earth only
tends to squeeze the walls together and keep them tight.
Another common mistake is to make them too deep,
forgetting that an increase of depth by one third, as
from 6 to 8 ft. only increases the capacity a third, but
an increase of diameter of one third increases the capa-
city in the proportion of g to 16, or not far from double,
and also requires no more lift in pumping, which in-
creased depth does. The greatest capacity for a given
quantity of walling, including the top and bottom, is
where the diameter and depth areequal. It is expedient
to make the bottom slightly concave or domed down-
wards to counteract the bursting pressure of the earth
upwards, or what is the same thing, the desire of the
walls to sink in loose soils.

In hard chalk no walls are necessary. My friend
whom I spoke of just now makes his tanks by merely
cementing the chalk and doming over the top, no walls
being requisite for carrying the dome, and he says they
are found sufficient; and that it is better not to have
pumps for cottages, but to give them the trouble of
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getting out the water with a bucket, as it makes the
people less wasteful.

Generally however walls must be built for tanks, It
gseems that a common g inch wall cemented inside is
enough, unless the cement cracks, of which there is
always some risk. It must be safer to build the walls
with cement than lime, or at any rate with hydraulic
or lias lime, which does not perish with damp ; and
better still to back them up with about a foot of con-
crete. In that case a 43" wall is enough, being only
wanted to form a case or centre for the concrete. I
have known a tank cracked by roots of trees pressing
a bit of wall inwards, and the concrete would probably
resist that. For the same reason trees must unfortu-

- nately be kept away from artificial ponds, or the roots

will perforate the ¢puddle’ and let the water out,
though trees are useful in preventing evaporation from
natural ponds and so repay much more than their roots
steal from the water. © All tanks for domestic, and not
merely for garden use, should have a preliminary filter-
ing chamber divided by a slate or plate nearly down to
the bottom, which is covered with about a foot of fine
gravel, not sand, through which the water has to descend
and ascend under the flag. This saves having to clean
out the whole tank frequently, the filtering gravel, or
perhaps only the top of it, requiring to be taken out
and washed clean again. The filtering chamber need
not be so deep as the whole tank, and so that water can
remain in the tank while the filter is being cleaned.
This is more important for underground tanks than for
high ones which can be let off by taking up the waste
pipe.

Pipes freezing.—Pipes exposed to frost, either out~
side a house or in very cold places inside, are certain to
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burst some day from the water inside freezing, which
expands and cracks the pipe, and then as soon as a
thaw comes the pipe appears to burst though it was
really done in the frost. The only way to prevent this
is to enclose them in a wooden box lined with straw or
thick felt, or with that extraordinary-looking wool which
is made by blowing steam into the slag of iron furnaces,
and which is said to be better than anything else for
‘jacketing boilers’ to keep the heat in, and as a noncon-
ductor of heat generally. It is also incombustible.
Taps.—I have heard a great deal of evidence in
parliamentary committees on water bills about the
superiority of ¢screwdown’ taps over the common
¢ ground’ ones, i.e. ground in, which always grind loose
in time and so leak ; and also about the obstinate resist-
ance of plumbers to them, and how they either wilfully
or carelessly make them fail by not taking out the
leather washer before soldering them on to the pipe,
which burns the leather. They can however be made
to screw on without any soldering. ¢Autogenous’ sol-
dering with lead is in all cases very superior to the
common tin and lead solder, which is used because it
melts easier ; but it expands and contracts differently
from the lead, and therefore cracks in time. They are
also made of better metal than the common ground taps;
what is called tap brass is notoriously the worst of any.
Screw taps also have the advantage of not stopping the
flow of water quite suddenly, which tends to burst pipes,
and will even make water rise far above the level of
its head, as in the ¢hydraulic ram,” where a stream of
water forces some of itself up hill to supply houses far
above. There does not seem yet to be invented an en-
tirely satisfactory tap which will close of itself when
the hand is taken off, and many a flooding of rooms
0
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takes place for want of it. A servant opens a tap and
no water comes because there is none there; the tap is
left open and in a few hours the water ¢ comes in,’ and of
course goes out on to the floor and probably destroys the
ceiling under it. There is a kind of screw tap which
professes to close of itself after a few minutes, but I am
not satisfied that it will keep in that condition long. A
weighted lever valve tap answers perfectly, but is large
and ugly. It would be easy to make a tap with a spiral
spring, which would keep it closed except when it is

held open. Such a tap should have a long handle.
Water-closets.—I cannot say that I think a perfect
one is yet invented. Bramah’s original ¢ valve’ closet,
2.6. with a valve at the bottom of the basin, is the best
in all respects but one; that you are never sure that a
bit of paper will not stick in the valve, which forthwith
drains off all the water. The old valve tap at the
cistern worked by bell wires and cranks is quite super-
seded by better contrivances near the seat. I think
Underhay’s the best, which has a lever tap, such as I
mentioned just now, prevented from falling suddenly
and so stopping the water too soon, by a piston de-
scending in a nearly airtight cylinder. This is equally
applicable to a ¢valve’ or a ¢basin’ closet, or to any
other kind, of which there are several. It is superfluous
to say now that WCs without an external window are
most objectionable, at least unless they can have a
divided ventilating tube up to the top of the house
with each division not less than 4 square. This is
independent of the question of a pipe from the trap to
discharge sewer gases constantly, which are more dan-
gerous though often less perceptible than the ordinary
smell for which the external ventilation is required.
The window should be anywhere rather than behind the
h‘ il

-
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seat—a very favourite position for it—as it is disagree-
able to keep it open there, except in hot weather.
Some people think it necessary to provide another sink
for ¢slops,” which always smells worse than the W C,
because that is easily and frequently flushed with clean
water and a sink is not. For W Cs in cottages and the
inferior parts of a house, and for any outdoor ones, the
common °¢sanitary basin’ (as it is absurdly called)
without any machinery underneath, is quite sufficient,
working merely by a syphon trap, but supplied with
water. In fact, where the water supply is worked by a
spring treadle, I consider that the least troublesome
of any; but the female mind cannot be persuaded that
it is sufficiently elegant for the inside of a house. I
must add that the perverted ingenuity of giving a
spiral motion to the water entering the basin is a com-
plete mistake, for it destroys the force of the water and
makes it wash the basin worse instead of better. Of
earth closets I have nothing particular to say. They
doubtless answer very well where the earth can be con-
veniently supplied and is regularly attended to.

Hot water.—Many people are not satisfied now-a-
days unless they can get hot water on the upper floors,
and most people have not the smallest idea of the
quantity of heat and coals they waste thereby, especially
if the work is not done very well—and even if it is.
The principle of these upstairs hot-water cisterns is
simply this: one pipe goes from the upper part of
the kitchen boiler to the cistern, and another from
somewhat lower in the cistern down to lower in the
boiler. Consequently the hottest water, being lightest,
is always flowing upwards through the first pipe and
downwards through the second. And the same is the
case with the much larger pipes which go round a

02
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house or a large room to warm it. The result is that
the fire is being continually cooled by the carrying off
of all that heat with the water; and if the upper
cistern is large it is in effect a large cooling tank in
the roof of the house, carrying the heat from the
kitchen fire into the roof. A bath room with such a
cistern in it is kept hot continually at the cost of the
kitchen fire. And the further consequence is that you
can never get any really hot water early in the morning
under these new-fashioned arrangements, nor until all
the water in the roof is boiled.

The proper way to do this manifestly is to carry the
waste steam from the boiler, which must go somewhere,
into a small cistern upstairs instead of up the chimney
and let it heat the water, as it soon will. It is however
liable to the objection that it is apt to make a noise when
it is going into the water strongly, which is heard in
the neighbouring rooms; though that is not likely to
happen either very early or very late. There are some
other difficulties—or alleged ones, as to the feeding
of the boiler, for fear the steam should blow backwards
into the small feeding cistern which there always is by
the side. But all that may be easily overcome by any
one with the proper knowledge who will take the
trouble. But architects and builders and workmen and
servants of all kinds, who do not want to do anything
new, can always find or make such difficulties in it that
a man who has not time to superintend his own do-
mestic science had better leave it alone, especially if it is
anything requiring continued attention. But even the
common plan of circulating hot water admits of right
and wrong ways of doing it. First, the upper cistern
should be as small as will do for ordinary use, so as
to waste as little heat as possible. Secondly, all hot



Mode of civculating it. 197

water taps should be on the rising pipe, which has
the hottest water, and not the falling one which has
the returned colder water; and much less on an in-
dependent pipe, in which the water will be always
cool until a pipe-full is drawn off. Thirdly, there
should be two boilers to the kitchen fire, the second
being for kitchen use only with the ordinary steam
waste-pipe into the chimney. This is recognised by
good builders. It must be remembered too that on
this system the water in the circulating boiler is al-
ways at the high pressure, due to the height of the
upper cistern above it; and therefore there is more
risk of leakage and of accidents, for the water and
steam under high pressure become hotter. It is ne-
cessary in every case to keep a boiler pretty full, or
it will very soon burn away either under high or low
pressure; a high pressure one of course will be quite
full if there is any water in the cistern above. A
steam pipe must have no downward bends or inverted
syphons in its course, or water will condense and lodge
there and obstruct the steam of ordinary pressure.
Steam pipes and even hot water pipes which have to go
far are best wrapped in thick felt or something of that
kind, which I mentioned at p. 193, except when they
are for warming the air.

Warming by hot water is the favourite plan with
most people for warming churches and halls. But the
ugliness of the pipes above ground is a serious ob-
jection to it, and also the mess from occasional leak-
ages, which cannot be prevented. If the pipes are
under a grating a great proportion of the heat is wasted
by being sent into the ground. It is some improve-
ment on that to make the pipes hemispherical, with the
flat side*upwards, and widened out into a kind of per-



198 Gill Stoves.

forated web or flange on each side, so that the air
warmed by the under side of the pipe also can rise
through those holes. But even that is very inferior in
effect to pipes completely above ground. I must say
however that I greatly prefer warming by what are
called gill stoves, 4.e. those in which a number of wide
iron plates stand near together which join at the inner
edges so as to enclose the fire. There are two kinds of
them ; one called Gurney’s which are round, with the
hot air plates radiating, and the other Stuart and
Smith’s of Sheffield, where the plates are parallel. And
I consider the latter much the best, because they never
get overheated; at least I never saw one with the
plates too hot to touch, while I never saw a Gurney
stove which either was not then or had not evidently
been at some time red hot in the lower part; and it is
well known that iron much hotter than boiling water
burns the air and makes it unwholesome. This is
attempted to be prevented by putting a dish of hot
water round the bottom of the Gurney stoves, but it
clearly often fails; and filling the place with steam is
no compensation for burning the air, though it miti-
gates the effect a little and tends to keep the iron
from getting red hot, but not sufficiently. Yet these
round stoves somehow or other managed to puff them-
selves into much more extensive use than the square
ones. The patents for both have long expired. They may
either be used as independent stoves above ground, or
in a separate chamber under ground in connection with
channels and gratings for keeping up a distinct circula--
tion of the air to distant parts of the building, and that
is thought the best way when it is large. . I examined
and inquired about all the methods of warming before
Stuart and Smith’s was adopted in St. George’s and
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St. James’s churches at Doncaster in 1858. There was a
wonderful uniformity in the estimates, but I wgs satis-
fied that that was on the whole the best though archi-
tects generally recommend another. And it is still
more decidedly so for a moderate-sized hall where a
single stove above ground is sufficient.

Fire-places.—No one who has not tried both experi-
ments in the same large room can have any idea of the
superiority of grates with only bars in front of a fire-
brick back and sides over those of any shape in iron:
i.. where the fire-place is sunk in the wall as usual, not
in front of the wall as in stoves, for which the condi-
tions are different, as we saw just now. It is a common
mistake with those who want to have as small a fire as
possible to put in a lump of fire-brick ‘at the back to
diminish the depth of the grate, and also sloping
upwards ; which is doubly wrong ; first because a fire
too shallow will not burn properly, 4.e. not so well as
the same quantity of coals in a square form, and
secondly because a back sloping upwards sends the heat
towards the top of the room, or just where it ought not
to go. That has at last begun to be understood and
some later brick backs are actually made sloping for-
ward, which is right if the grate is also set high, and
not low, as usual.

The fact is that nearly all grates now are set too
low. Some people once got it into their heads that the
best way to warm the floor was to put the fire on the
hearth, or as near it as possible, which is just the way not
to warm the floor, because no heat then can radiate on
to the floor. It wastes also an immense quantity of
heat by sending it below the hearth; and such a fire is
particularly disagreeable to the eyes; and it is the
* worst place that could be invented for ventilating the
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room : there is a very sensible difference in the quality
of the air of a room with a low chimney front and a
high one. Another effect of low grates is that a fender
shuts off the heat altogether from all the floor near it.
Yet this stupid thing was done over and over again
till people found out at last that those grates upon hot
bars were intolerable., But still nearly every grate is
too low. I am sure that there ought to be at least 7"/
clear below the bars, and 9" are better. Moreover you
must remember that the top of the fire-place "opening
must be raised with the bars, or the opening will be too
small and the fire will blow up the chimney as when a
temporary ¢ blower’ is put on. '
Two other wonderful bits of coal-saving science may
be noticed. One is the discovery, which was written
about in all the newspapers a few years ago, that, a close
instead of an open bottom to the grate burnt less coal.
The revealer of this great secret might as well have
gone a step farther and announced that a close front
too would burn still less; and finally that admitting no
air at all would save all the coals. Besides all this,
imperfect or very slow combustion generates carbonic
oxide, which is unwholesome, and is apt to spread into
the room for want of heat enough to carry it up the
chimney : so at least it is said in chemical books, for I
do not profess to vouch for that myself, though the
utter badness of such stifled fires I do vouch for, and of
low ones. Another fashionable bit of science that
flourished for a winter or two was that lumps of chalk
would do as well as lumps of coal, whereas they do no
more than the older invention of fire clay balls, which
increase the red hot surface in a telerably large fire
and so make it look bigger and perhaps radiate a little
more in the room, but they kill a small fire; and the
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idea of their actually increasing the heat is absurd. I
doubt whether they even radiate any more than a brick
back and sides. The sides should of course make an
obtuse angle with the back, unless back and sides
together are a segment of a circle, which is probably
the best shape of all. ‘

Hearths of encaustic tiles with low marble fenders
are a real modern improvement, or revival. They nearly
always look well, and are less trouble to clean than a
quantity of iron and brass work—in fact hardly any.
Many people fancy that white or statuary marble is
the hardest of any, whereas it is about the softest, and
therefore the least fit for those fenders for feet to tread
and fire-irons to fall on. Sienna (yellow) marble is
very hard, if not the hardest. White marble must be
kept quite clear of grease and cleaned with soap and
water, but most of the other marbles are improved by
a little greasing. I learn this from Mr. Boucneau of
Warren Street, Fitzroy Square, whose stock of chimney
pieces I advise anyone who wants such things at any
rate to look at. The architectural monstrosities in
that line that one sometimes sees are prodigious, espe-
cially in so-called Gothic houses of much pretension.

Ventilation is generally treated of with warming.
I have already said almost as much about it as is neces-
sary. Some ladies, especially in London, are so afraid
of ¢blacks’ that they prefer the infinitely more noxious
invisible dirt of bad air, and hardly ever let their
windows be opened. The blacks may be kept out to a
great extent by wire-gauze blinds of the old-fashioned
kind, or by muslin stretched on a frame ; both of which
are in every way better than those absurd bits of wicker
work which have lately come into fashion and do abso-
lutely nothing that a blind is wanted for. Moreover
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people ought to know that a few minutes’ draught right
through a room, especially a dining room after meals,
with both door and a window well open, will do more to
purify the air and will let in much less dirt than a bit
of window open for a much longer time. The best way
~ of ventilating halls and schools which require constant
fresh air while they are filled with people, when open
windows will not be tolerated on account of either cold
weather or noise, is by divided large tubes through the
roof, depending on a principle which is usually illus-
trated thus :—If you put a short lighted candle down
into a large bottle it will soon go out; but if you
divide the neck of the bottle by a card, or by putting
a smaller tube into it, the candle will burn, because
one division makes itself a down-draught and the other
an up-draught. To make the circular spaces equal,
the diameter of the inner tube must be not half, but -7
or rather more than £ of the outer one. If you make
two such concentric ventilating tubes of considerable
length, they have the further advantage that the down-
draught gets a little warmed by contact with the tube
of the up-draught. The only objection to them is that
these chimneys generally look very ugly in the.roof ;
but they may he enclosed in square fabrics with louvres
like bell cotes, which do not look inappropriate on
schools and some other buildings, though they will not
do for churches on account of their defacing the roof.
Besides they can always have opening windows in the
clerestory if there is one. Bedrooms with fire-places
ought never to have the chimneys closed, and for that
reason I would never allow a register stove in one.
Rooms without fire-places should have some con-
stantly open hole or holes as high up in the room as
possible, into the roof or the passage. Such holes are

s
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often well placed behind the top architrave of the door
so as to be invisible, though the love of bad air and
stuffiness is so inveterate that you can never be secure
against such openings being stuffed up, and the best
way perhaps is to let the doors have a wide opening, or
we may say, fit badly both at top and bottom in all
bedrecoms. I have seen pretences of ventilating rooms
by some small holes in the cornice leading into a tube
going somewhere, of which all that can be said is that
they are a little better than nothing. I need hardly
say that small rooms are harder to keep at a pleasant
temperature and well ventilated than large ones. I
advise everybody building a kitchen not to be per-
suaded to have only one chimney, in the belief that
nothing but a close grate or ¢ kitchener ’ will ever be
required. In time people will find out that they save
nothing and that the smell of the kitchen cannot be
kept out of all the house. I never saw one where it
was. Then if you want an open grate afterwards and
also a ¢ hot plate ’ stove for occasional cooking, you will
be baffled by the architect not having provided any
chimney for it.

Skylights are notoriously difficult to keep watertight,
from -several causes. If they have not a very steep
slope the wind drives the rain under the overlap of the
glass, and then it runs down inside. Consequently the
panes should be as long as possible. Again if the putty
has separated the least from the bars, the wet soaks in.
And this is particularly liable to happen with iron
bars, from their continual expansion and contraction,
which often cracks the glass besides, especially if the
panes are large. Setting windows in stone without any
frames is still worse, for the same reason; I have seen
a large window full of plate glass cracked all over in
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that way by the frost. Then as soon as a drop of wet
gets into iron frames rust begins and widens the breach,
and wet settles there; and that freezes and cracks the
glass still more. In this respect, I mean as to destruc-
tion by rust everywhere, wrought iron is always worse
than cast. The only chance then of keeping skylights
tight is to have the bars of wood, strong enough to bear
snow without bending, and wide flanges for the glass to
lie on, and well painted at first before puttying and
after, and kept so conmstantly. Nothing is worse eco-
nomy than saving outside painting: inside is of little
consequence except for appearance. And that is no less
true of oak than deal externally. It is remarkable too
that an oak door painted oak colour looks much better
than a deal one; and though imitation oak painting is
specially denounced by architectural prigs, it is the most
lasting kind of painting hy reason of the varnish. But
varnishing alone will not preserve unpainted oak exposed
to the weather. This therefore is a case where the sham
is actually better than the reality. I have already

spoken of those larger skylights called lanterns. Glass
" tiles, either curved or flat, make a very sufficient sky-
light among tiles or slates where you do not require
them to be perfectly watertight, as for various kinds of
out buildings.

Windows.—I have already spoken of windows in
relation to the plan and masonry of a house, reser-
ving further details of their construction. Dismissing
French or Italian ones as a relapse into barbarism, for
the reasons given at p. 149, at least for nine months of
our year, except in the single case of wanting one to serve
also for a door, I just mention two other kinds before
considering the common up and down sashes, the most
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usual and rational kind of window for ordinary use.
One is sashes sliding sideways, which are sometimes
convenient, as they require no weights, and are easier
to manage when the window is low and wide. They
are also very cheap, and in every way suitable for
cottages or small upper rooms, but require a little care
to prevent the rain driving it at the bottom, ¢.e. they
required a proper bead and groove to run on and a
channel to drain the water off. I have had no trouble
with them, though I once lived three years in a room
with them and have had them made since in houses of
my own ; but for some reason or other they have gone
out of fashion and I have found architects unwilling to
adopt them.

The other kind are common enough in very small
windows, viz. sashes swinging on horizontal centres, or
pivots; which however are invariably made wrong, and
with the most persistent obstinacy, if you do not with
equal obstinacy reject them until they are right. I have
just seen a whole lot of them made wrong although I
had specially ordered how they should be made. The
architectural mind seems incapable of appreciating the
mathematical fact that a window hung on centres in
the same vertical plane as the centre of gravity when it
is shut, 7.e. in the middle plane of the window, is a mere
pendulum offering no sensible resistance to any force
tending to displace it only a little from the vertical
position; 4.e. the slightest puff of wind into the room,
as from opening a door, will blow such a window a
little open, because the lower part is longer than the
upper. Consequently such windows will not keep shut
without being either tied down inside or weighted out-
side. Whereas if the pivots are put inside the window,
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as well as above the centre of gravity, its weight tends
to keep it shut and will resist a moderate force tending
to blow it open.

The modern passion for making window bars as
thin as possible, even when cheapness is no object, is
extremely foolish. The difference between the thinnest
possible bar, and a fairly thick one is quite inappreci-
able in either light or weight, while there is a very
great difference both in their actual and apparent
strength. They should not be thinner than an inch
(finished size, not a builder’s inch, which is §) where
the panes are as much as 16 inches wide, and  for small
ones of ordinary size. Old ones were undoubtedly too
thick, especially for the small panes which only could
be made then. For very large panes 14 is not at all
too thick and looks well. AllI need say about plate
glass is to remind you that it has to be thicker and
heavier the larger the panes are. Windows have in-
creased enormously in weight since plate glass came
into use for the whole of a sash or even half of it.

Sash-pulleys.—Here I mention a small invention or
improvement of my own in pulleys. Some new ones of
superior make were brought to me to look at, with
large cast-iron pivots running in cast-iron cheeks ; for it
is curious that cast iron works better on cast iron than
any other metal. But it is also desirable to be able to
oil them, especially for heavy plate-glass windows ; and
for that purpose I have had them made with a pair of ears
behind the front, with two oblique holes leading from
the pivots to the front plate, in which there are cor-
responding holes, down which a little oil will flow easily.
You can make nothing of attempting to oil them in
any other way. The man who brought me them
without holes actually talked of taking the pulley out
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to oil it: <.e. holding up the weights, or the window, un-
screwing the four screws, oiling, and putting in again !
It only proved that he knew they wanted oiling and
did not know how to manage it.

Another difficulty arising with heavy windows, or
indeed with any tall ones (as all windows ought to be)
is how to open the upper sash, which is much the best
to open in bedrooms, and often in living rooms too,
when it is not desired to leave the room exposed to
visitors from outside. The simplest way is to havea
ring fixed under the top bar of the upper sash, and to
keep a rod in the room with a hook at the end to pull
the window down or push it up. And I don’t know
that there is any objection to it. Another and rather
easier plan is to fix a strong pulley above the window,
with a kind of endless rope over it, 7.e. with the two
ends fixed to the same hook in the upper bar of the
sash, the rope hanging down in a narrow festoon in the
middle. This is particularly adapted for bedrooms,
where there is generally a dressing table before™the
window, and the appearance of the rope hanging down
is of no consequence, which it may be considered in
drawing-room windows which have no middle upright
bar. There is another patented plan on the same
principle, but more complicated, and it involves a pair
of ropes and handles hanging on each side of the
window, and requires the use of two hands to work it.
I prefer the single rope in the middle very much and
have had it in use for many years in such of my windows
asrequired it. I need hardly say that windows cannot be
properly cleaned without a ladder unless the upper sash
does open, and they are made to do so in all decent
houses now, though I had to alter them all through a
house in London thirty years ago. When you wish
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either the upper or the lower sash of a window to keep
generally closed, the best way is to make it overbalance
the weights if it is the lower one, or the weights over-
balance the sash if it is the upper one—only not enough
to bang up or down. This is often desirable in servants’
room windows looking into the garden, with the lower
panes of fluted or rough glass.

It is a small matter, but worth notice, that the
projecting hooks often put on the lower bar of sashes of
one pane are always catching the blinds, and that
either sunk openings or rings above the bar are the
proper way of enabling you to lift them when there is
no cross bar to take hold of. Another thing which
often gives some trouble is this. When the old-fashioned
endless blind string is used going over a small pulley
at the bottom, the string is continually getting stretched
and loose, and nobody seems to observe why. It is be-~
cause every pushing up of the lower sash bends the string
and so stretches it, and in time breaks it. The simple
cure is to put in a smooth pin or hook for the back string
to go over at the same place where the sash would cut
" it when raised as high as possible. The strain upon it
is then constant instead of variable.

Blinds.— As I have to mention blinds I warn every-
body against spring rollers if they care about having
any certainty of the blind going up straight. Tassels
are also troublesome things and always getting in the
way of your eyes. The best arrangement for blind-
strings is to have one end attached to the bottom rod of
the blind, and the other to the roller at the top in the
usual way where the old double string is not used. The
string hangs in a festoon or catenary, a very elegant
curve, and is always at a convenient height whether the
blind is up or down: otherwise you have two tassels
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to dispose of, and to get dirty, and one is often on the
floor. Venetian blinds, whether of the drawing up
kind or with thick louvres fixed in frames or hinges,
are much more effective outside the glass than inside,
though more difficult to manage, and the pulling up
ones are of course more liable to be damaged by weather
when outside. Thick linen blinds outside, close to the
windows down nearly to the bottom, are the worst of
all, cutting off all the best light and admitting the
worst. There are some made of thin strips like wicker
work, only with strings instead of wicker in the vertical
direction, and going on a roller at the top, which
admit a fair quantity of light in sunshine and also
enable you to see out, but not outsiders to see in, and
these I think the best on the whole for outside blinds
in a very bot aspect. The best internal blinds for
the lower part of windows are the old-fashioned wire
gauze.

After some years’ trial I have come to the conclusion
that copper wire rope sash lines last no longer than good
hemp ones, either twisted or plaited. But properly
twisted omes of four strands which will not untwist
are hard to get, and the common plaited lines are
rubbish, and look like mere tow when untwisted. The
good plaited ones are composed of distinet fibres down
to fine threads (Buckingham’s); the difference is just the
same a3 between coarse thick string of one twist and
whipcord, or ¢blind-line;’ which is composed of a
succession of twisted strings. A recent invention, of a
sash line made of a pair of narrow steels wrapped round
with copper wire, must have come from some crinoline
steel maker in despair at the female change of fashion
to close skirts. The steels and the wire surfaces must
rub over each other with a heavy friction all the time

P
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they run over the pulley, which wastes force or makes
the lifting harder and tends to break them.

Window fastening.—There are several contrivances
for preventing the common lever window fastener from
being pushed open from the outside by a knife. The
simplest and therefore best of them all is Hopkinson’s,
with a kind of shoulder to the lever, which pinchesa
knife tighter the more it is pushed. And that, or some
equivalent fastener, is expedient, to hold the windows
fast against both thieves and wind. The old-fashioned
loose thumb screws did that most completely, but they
are liable to be lost, and look untidy lying about; and
as they take a little time people will not use them.
There is also a new contrivance for holding the sashes
together at some definite intermediate height, and
pulling them up and down; but it involves two cords
and two handles on each side of the window.

//%f?//’/
'l l‘ s H

Fia. 12.

I have invented this much simpler one (fig. 12)
which will act anywhere, and allows the windows to be
shut without lifting it, though not to be opened any
farther, and also prevents their shaking by the wind. It
is nothing but a short weighted lever with a heavy ec-
centric end, fized on pivots to the top bar of the lower
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sash, so as to press against the upright or side rails of
the upper sash.

A couple of sharp pins are fixed in the plate to help
you to screw it in the right place by trial. A string
hangs from the tail of the lever, which you pull down
when you want to open the window, and either hold by
a loop on to a pin, or pull the string through a bit of
india-rubber nailed to the window, which will hold it
by friction. When the string is let go again the
~ eccentric falls and will jam tight if you try either to
raise the lower sash or to lower the upper one, and also
if the windows shake with the wind. I do not mean
that this fastening is impregnable when the window is
a little open ; but impregnable fastenings are not re-
quired then; and when the windows are shut, if the
‘meeting rails’ are properly rebated so as to overlap
each other I do not see how anybody outside could
lift these eccentrics without boring holes through the
window frame, if he could even then. It must be
remembered too that no one can reach the middle of a
tall window outside with a sill a yard above the floor. |
These fasteners may as well be made of cast iron as of
brass, and indeed are all the better for the eccentric
face not being very smooth, especially against hard and
smooth wood. They are not patented, any more than
my pulley oil holes; so any one can make them. I
am aware that the meeting rails are constantly made
with only bevels and no rebate, because it is less trouble,
but they are better with it, especially with a view to
keeping out wind. The two bevels and the rebate
together make up the thickness of the ¢ parting bead’
between the sashes.

A habit has grown up of making the bottom rail of

windows as much too deep as it used to be made too
P2
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thin, in order to make room for sunk ¢lifts’ to put your
fingers in, where there are no cross bars. These very
deep rails are ugly, and shut out as much view as if
the sill were 2 or 3 inches higher. The lifting can be
done just as well by rings on the top of the bar.

Doors.—I have spoken of the mouldings and panels
of deors as involving architectural principles of con-
struction at p. 96, but I have a little more to say
about their shape. Look at the doors of any good
house of the last century and compare them with either
the grandest or the poorest doors of almost any similar
house now, and if you have an eye for such things
you will see the superiority of the old ones probably in
every respect. I only say ¢ probably’ because there are
a few good ones made still and there were always some
bad ones. But the great majority have the feeble,
stuck-on, sprawling mouldings which I spoke of before,
and thin panels, or some new-fangled disposition of
the shape of the frame and panels, which the architect
has thought would look original, or Gothic, or some-
thing else requiring very special treatment; or very
likely all those faults together. No pattern looks so
well as the old six-panelled door, exhibiting a cross in
the top, which makes a handsome figure in itself, unless
they spoil it, as they sometimes do, by making the head
as long as the arms, or longer; for I have seen even
that. The top panels should be very distinctly wider
than their height, about as 4 to 3, and the grain
of the wood horizontal, not vertical as in the long
upright panels. It is odd that such a small thing as
that makes a great difference in the look.

The best height for the handle, and therefore for
the middle of the cross rail, is 3’ from the floor, to suit
the average height of male and female hands. It is
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true that some doors of the last century were very tall
and had a pair of small panels at the bottom, making
eight altogether ; and the handles consequently higher ;
but they were exceptional and are ugly and incon-
venient. In the inferior rooms, however, with doors
under 61’ high and 3’ wide, we may be content with
four panels and square-edged rails.

Gothic oak doors or stained deal ones may perhaps
be made with three narrow panels in width, provided
the outer rails are kept wide enough to look—and to
be—strong, which they very often are not. For if the
rails are not wide the mortices have not bearing and
leverage enough to keep a heavy door from drooping in
front and making all the joints gape. The best thick
doors, of any heavy and strong wood, should have
double tenons in the thickness, though not one person
in 1000 or more will ever see it. But anyone who
understands carpentry will know that they are far
stronger than single ones, in several ways, having twice
as many surfaces for the glue to hold by, and more
than twice as capable of preventing the styles from
twisting just enough to open the joints on one side or
the other, which is fatal to the appearance of an un-
painted door. This also I learnt from Mr. Longmire of
Osnaburgh Street, who voluntered to do it for all the
thick doors in the house I have described.

Another odd fancy of some people is that doors can
be made to look better by running a bead down their
middle, making a pretence of their being double, or
folding ; which is a very bad thing in itself, even when
real, for doors of ordinary width, because it practically
results in using one narrow door, which looks very
inferior to a handsome large one, and also because
folding doors never fit. firmly, 4.e. the under one is
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never firm, except church doors with heavy bolts at
top and bottom. The Gothic builders never divided
doors unless they were wide enough to make two large
ones. Then came the usual modern fallacy that the
eye can be tricked into believing that things are large
by dividing them into small parts, and we are expected
to be deceived into thinking a common door a grand
one by making a sham slit down the middle, which
only spoils it. The best looking size for the doors of a
large room is about 3’ 6” by 7’ 4", and for a moderately
large one 3’ 3 by 7/. But 3’ is quite wide enough for
practical purposes and for small rooms.

Hinges are generally specified in first class houseg
(as the builders call them) to be of brass, the very
worst material for heavy doors such as those are likely
to be, being much too soft. It is slightly improved by
steel washers at every joint if they are also kept oiled,
which they very seldom are. Consequently they wear
down in a few years and leave ugly gaps and let the
doors fall too. Even wrought iron is inferior to cast
iron of sufficient thickness for hinges of heavy doors,
for cast iron on cast iron wears longer than anything.
I have had large cast iron hinges, both long and wide
and with steel instead of iron pins, made for some
unusually heavy mahogany and oak doors. Of course
they cost more than usual, but less than brass omes
would have done, especially if fitted with steel washers
which is their only chance of wearing long. Heavy
doors and long shutters should have three hinges and
not two as usual, the extra one above the middle of the
door, and the screws must go into blocks behind the
ordinary ¢lining’ or door case, or they will pull loose
in a few years, beyond any power of fastening them
again. A good width of hinge makes a great difference
in the leverage and strain upon the screws.
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I warn people against rising hinges for making doors
swing to, especially heavy omes, as they never keep
firm: besides, I think a door which will not stay open
when you want it is a nuisance, except in special
cases, and for them some kind of spring is better. A
mere long bit of steel wire fixed to the door at one end,
near the top hinge (say) and to the architrave at the
other end, so as to act by torsion, makes a very good
door-spring, and a quiet one, whereas the common door
springs are abominably noisy. India-rubber springs are
also quiet. Window-shutters should leave some space
above them to let light into the room even when they
are closed. I see no use in divided shutters in that
case, and they look better all in one length.

French polish.—It is better not to varnish or French
polish oak before it has been left for some years to get
dark ; and then you will probably be so well satisfied
with its appearance that you will like to keep it.
Church work is entirely spoilt by varnishing. But you
must bear patiently its looking dirty for a year or two.
Yet it is extremely difficult and requires some resolu-
tion to prevent all the oak work, even in a church,
from being rubbed and polished with bees wax or some
other stuff. I stopped it in Doncaster church after a
little had been done. For a year or two people kept
talking about the dirty look of the unpolished oak, but
by degrees they found that it came right and now looks
just as it ought to do, and goes on improving. I am
glad to see Sir G. Scott has left all the new oak in
Bath Abbey unpolished. Mahogany however, and
Spanish especially, goes on getting darker under the
French polish, which is really necessary to bring out
the beautifnl ¢ figure’ or natural colouring of the wood.
The common or Honduras mahogany improves very
much by mere oiling, and in some cases looks even
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better than when French polished. There is an inter-
mediate kind of mahogany called Tobasco, which some-
times passes for Spanish, to which it is by no means
equal.

In some cases mahogany, and still more, oak and
deal flaps or wide boards on hinges, are spoilt and made
to crack by the fillets at the edges being ¢ mitred.” (A
mitre is a joint at 45° of two pieces with the grain at
right angles, which makes all mouldings fit when there
are any.) But the worst of mitred joints is that the very
smallest shrinkage or swelling tells on them severely,
and opens a wide crack either at the inner or the outer
edge; and therefore it ought never be done unneces-
sarily in wide boards, where the whole shrinkage will
tell upon the mitred joints of the fillets. ~When they
are left square a little shrinkage or swelling produces
no visible effect, provided of course it is not enough to
crack the board through the middle. Wide boards for
drawing on, being of deal and unpainted, and wide
table tops, are specially subject to this defect, and are
sometimes screwed to fillets or bearers, with ¢slotted
holes’ to allow a little play for damp and dryness. It
is by no means a waste of money to spend a little on
painting which will never be seen again at the back of
panels against walls, to keep the damp from affecting
the wood.

Oak floors are generally made now of thin and
narrow bits of foreign oak or ¢ wainscot’ nailed at the
edges on a thicker deal floor and glued at the edges,
and also to the deal in order to keep them all as flat as
possible. English oak an inch thick is so strong that it
will not keep absolutely flat. Nevertheless it looks so
much better than wainscot that I prefer it, especially for
such a place as a hall, and where the floor is not going
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to be kept polished. For a wainscot floor unpolished
shows very little more than dust colour, while English
oak has a ¢figure’ quite strong enough to show under
any use if kept clean, as of course it would be by occa-
sional washing. And I am told, but have not yet had
experience of it, that it should be washed with hay tea,
1.6. with an infusion of hay in the water to darken it:
otherwise washing tends to make oak white, which
spoils it. English oak boards thick enough to lie alone
must be screwed down, for they will tear up any nails,
and the serew heads counter-sunk and covered with bits
of wood, or with putty. I consider polished oak floors
a special contrivance for breaking legs and other ac-
cidents, and an utter abomination ; and encaustic tiles
are not much better. Well made deal floors look nearly
as well as oak when coloured round the borders between
the wall, with a loose carpet smaller than the floor, as
the carpets on oak floors generally are ; and they should
not be nailed down with tacks which spoil the floors,
but either quite loose or with a few rings hooking on
to permanent nails.

Fixing floors.—The practice of ¢ matching’ floor
boards, as builders and architects call tonguing them
together, is rather out of fashion, though I suspect for
1o better reason than that it is invisible. But it is still
frequently prescribed in specifications for good houses.
There is however a better reason for omitting it, viz.
that cutting the grooves leaves the cheeks on each side of
the groove too thin, and they are consequently liable to
turn up and splinter off ; and this is especially the case if
the tongues are made of hoop iron as they generally
are now if there are any; for the iron rusts and swells
and so splits the wood. When it is really necessary for
keeping out dust to have tongues they are best made of
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wood cut obliquely across the grain: otherwise they
have no strength themselves. Ordinary floors are all
the better for the ventilation between the boards, which
never remain so close as to be airtight. Of course no
tongues do anything towards preventing them from
shrinking if they have been put down before they were
as dry as possible, or before the plaister of the room was
dry, or even if they are planed over afterwards. There
is not the same objection to dowels or pins, and where
the floor is wanted to show no nails, as floors of billiard
rooms which have no carpets, the only way is to nail
each board obliquely by the advancing edge and dowel
the other edge to the preceding board, making them
all narrow. I have seen a pitch pine floor so made in
which I could not see a erack. The thin oa.k floors laid
on deal are made in that way.

Hurry in building.—The fixing of floors with no
cielings under them should be postponed aslong as
possible, in order that they and the rooms may be per-
fectly dry, if you mean them to be like that same pitch
pine floor, which was in a house not hurried up in a
year, as nearly all my friends have done who have built
houses, but taking two or three. It is absolutely
impossible for any house to go through all the stages
requisite for drying one thing before another is begun,
in much less than two years. Yet nothing is more
common, even in large and costly houses, than to see
men plaistering down to the floors, and even the skirt-
ing boards, which have been put in before the walls
were dry from their own building. Unfortunately nailing
down a floor over a cieling is apt to shake it loose, and
therefore in upper rooms we must risk the damp which
inevitably rises from the cieling plaister. But there is
no such necessity in lower omes, which are the most
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important, and there the nailing down of floors and
the skirting over them may even be postponed—and I
have known it so—until the rooms have been lived in
for some time with fires. Kitchens now generally have
deal floors instead of the old-fashioned stone, and there
it is especially desirable to leave the boards loose till
they have been exposed to the fire for a few months,
The present cut floor nails cannot possibly be pulled up
with the boards if once nailed down, as the old ones
could, which were forged separately and much smoother.

Parquetry Floors consist of squares made up of bits
of oak glued together in patterns, and sold separately,
and then nailed and glued down on a deal floor. In
a certain way they look pretty, but their apparent
weakness of construction is offensive to mechanical eyes,
especially when the joints open, as many of them in
every floor invariably do, sometimes very wide.* In
nothing is the inferiority of nearly all modern work
to old so striking as in the standing of wood panels of
all kinds without cracks. You can get it done perhaps
by a few of the very best builders; but in former days
it was done by common ones, as you may see—or
rather might have seen till lately—in oak and elm
doors of farm houses and others, and in quantities of
church pews of the last century or two, which have
been restored away for the vulgar and ill-made rubbish
of most modern architects and builders, who, with a
little ingenuity and care, might have modified that
excellent old oak work into seats of better shape than
the old ones undoubtedly possessed.

* If anybody wants to see what it is liable to become let them look
at the floors of the new Royal Academy rooms. A greater waste of
money was never perpetrated than laying such floors in such a place;
which however is no excuse for their cracking as they have.
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Sound-proof Floors.—It is thought inconsistent with
the character of the best rooms in large houses to be
able to hear the noise of people overhead. The only
way to prevent it is to have the cieling joists distinct
from the floor joists over them. They may, and almost
must be, fixed to the same great beams over a wide
room, but that transmits the sound very much less than
when floor and cieling are fixed to the same joists. A
still more complete floor, when the room above is likely
to be very noisy is to lay something of a loose kind
over the cieling on thin boards. Sawdust, straw, and
shavings will all answer, but they are all dangerous on
account of the risk of fire from a match or a cinder
falling through the floor. Gravel is still better, and I
always recommend it over belfry cielings when there is
not a room between the belfry and the bell-chamber,
but it is too heavy for ordinary house cielings. There
remains only what is called ¢ pugging’ or plaister upon
laths, which is in fact a second cieling; and felt,
either the common very thick felt which is made for
such purposes and for wrapping round pipes, but is by
no means incombustible, or that new slag-felt which I
mentioned at p. 192. But I am told by an architect of
considerable experience that he thinks pugging does
not make much difference, and that if the cieling joists
are independent ordinary noises will not be heard
through. I have no doubt that it is inferior to all the
porous substances which break the waves of sound much
more than anything that becomes solid like plaister.
Wooden or lath and plaister partitions between rooms
should be filled with shavings, if you wish to keep them
tolerably sound-proof; and a single door between rooms
is quite inefficient for that purpose.

Closets.—It is wonderful how much trouble is fre-
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quently given by the omission to provide proper closets
for buildings of all kinds, or any room to put them
afterwards. It is impossible to suggest any general
rules for them. I can only advise people to consider
and inquire of their friends what provision of that kind
is likely to be wanted and generally is wanted in
similar buildings, and then to see in the plans that it
is provided, and not to take for granted that it is or
will be. They should always have both light and ven-
tilation if possible. I do not mean W.C.s only, of
which I have already spoken, but closets for linen,
china, and other things. A borrowed light will do for
some purposes if it is opposite to a window and high
enough not to let the room be overlooked from the
closet. In churches there should always be a large
closet provided for the sexton’s tools, and for coals if
the stoves are above ground; in some places large
enough for a wheelbarrow and spades and also for the
bier. I have known great inconvenience and dirt
caused in churches by the want of it, and yet it is
hardly ever thought of in plans; and as superfluity of
area is the last kind of redundance which architects
think of any value it is often impossible to provide
such a place afterwards within the church at all, and
so some shabby lean-to shed has to be built outside.
You must not even assume that a coach-house will
hold as many carriages as it professes to do, with-
out measuring the plan. I have seen one built by an
architect whose chief experience was in house-building,
with the assurance that it would hold two sets of
~ carriages, large ones behind and small in front; and
behold, when it was too far built to alter it was found
to be only 17 feet deep, while every full-sized carriage
is 13 feet long, as he could have ascertained in five
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minutes. The least that will do for that purpose
is 24 feet deep. Just in this same way I have fre-
quently been assured that churches would hold froma
quarter to a half more people than could sit in them.
With some people neither space nor time seem matters
of calculation or measurement, but of mere guess.

Locks, being good or bad, materially affect the
comfort of a house. There is however one apparent
cause of locks ceasing to act for the purpose of keeping
doors shut which belongs rather to the doors and the
" hinges. Either the doors are so ill-made that their
joints in the frame have given way, and the front drops,
so that the spring bolt of the lock comes below the
hole in the ¢striking plate,” or else the same thing
happens from the failure of the hinges of which I have
already spoken. I cannot go into the construction of
locks here, and as to locks for the purpose of extreme
security I may refer to my article on them in the
¢ Encyclopzdia Britannica’ (afterwards reprinted in a
book with the article on clocks).

But extreme security against skilful lockpickers is
not much wanted in house door locks, and there is little
to be considered except the general goodness of the con-
struction and ability to keep in good condition under
the constant banging to which they are liable. I may
say that the small bolts worked by a second smaller
handle inside the room are now generally abandoned ;
and they are of course useless if a key is left in the
lock. If the locks are really good ones, so that no key
but their own will open them, every lock and its key
throughout the house ought to be numbered, or you
may spend hours in finding the right one, if they are
all taken out, as they sometimes will be; especially as
the keys of the best locks look the most alike; for the
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L]
difference depends, not on complicated looking wards,

which are worth nothing for real security, but in im-
perceptible differences in the stops or notches, which
in good locks work four levers. or tumblers while
common locks have only ome. Without advertising
any absolute superiority of one maker’s house-door
locks over all others, it is a fact that the great improve-
ment in the construction of domestic locks, as well as
of bank and safe locks, was begun by Mr. Hobbs from
America in the year of the Great Exhibition, when he
picked all our best English locks, and invented a new
one of his own—not the famous and costly ¢ changeable’
lock, but one costing no more than Chubb’s or Bramah’s
which he taught us to pick. The firm is now Hobbs,
Hart and Co., of 76 Cheapside, and Mr. Hart has from
time to time introduced fresh inventions and improve-.
ments; and at any rate I can say that I have seen no
house locks superior to theirs, nor any safe locks equal
to them. Nettlefold’s door locks seem equally well
made, and nobody can do wrong in having either of
them.

There are different tastes as to the mode of fixing
in what they call the ¢furniture’ or ¢follower,” which
ordinary human beings call the handle. (For some
mysterious reason trades of all kinds seem to dislike
ordinary language, as you will soon see if you look
at a specification and try to understand it without-
previous experience.) There may be other locks as
good as these which I have not examined ; but I have
seen some of very inferior make substituted by a great
architect’s managing clerk throughout a large building
for Hobbs’s which were in the specification. I found
it out just in time to have them all sent back, and of
course the architect (who was undoubtedly ignorant of
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e
the transaction) said it was very wrong, but could not

believe that his excellent clerk could have had any but
the best unknown motives for so going out of his way
to meddle with a matter he had nothing in the world
to do with, and to spoil his master’s work, for he did
not even pretend to think the substituted locks any
better. The moral of which is, that if you mean to
have locks or anything else of any particular manu-
facture—or in short to get anything done as you want
—there are two operations to be performed; one to
order it, and the other to see that it is done. Until
we acquire the common sense to make it a criminal
offence for any agent employed by one party to receive
anything from the other party to any transaction,
bribery of agents not to do their duty—as bad a form
of cheating as any—will continue and increase.

There is one mode of fastening on the ¢ furniture’
or handles which I warn people against, as peculiarly
bad in the long run, however well it may answer for a
time, and that is where the handle pulls against the
screws which fasten on the bosses or wide rings under
the handle. Such screws are necessarily very short and
are sure to pull out after a time. Such an invention,
and its adoption by multitudes of builders, is a proof
how little they care about the durability of anything.
The old-fashioned short screw in the handle itself
(though not the older one right through it), is nearly
as bad. The three best plans that I know are Hart’s
(Hobbs and Co.), Nettlefold’s, and Macey’s, but I
cannot describe them here; the builders all know
them. Macey’s I have seen under another name, I
suppose by some trade arrangement.

Latch and Safe Locks.—Some years ago I invented
the addition of a small ¢spring curtain,’ or steel plate
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which is pressed up against the key-hole of street door
locks, to keep out the dirt of London and other such
places. It does not really cost sixpence to add, and
plenty of them have been made at Hobbs and Hart’s ;
but I have heard of shopmen making absurd difficulties
about them without any authority except their own
ignorance. I also introduced a mode of locking safes
without the key, and yet without the inconvenience
and risk of spring locks, which lock by merely pushing
the door to, to which there are various objections,
except for street doors and boxes. By turning the
handle which works the heavy bolts of the safe as far as
it will go at first you merely shoot them, but by pressing
3 button and turning the handle a little farther you
fasten the lock so that it requires a key to open it.
Masters who want to go away and do not like to leave
their keys, but have a clerk that they can depend on to
shut the safe, can thus have their safes locked after
they are gone. Mr. Hart makes these also.

Bells of proper thickness to sound well, for either
rooms or hand dinner bells, are no longer to be bought
in shops, as it is nobody’s interest to put more than the
smallest quantity of metal into them, and not one
person in 10,000 who buys them knows anything about
it, or how they will sound at a little distance. If you
want good ones you must specify that they are to be
of thicknesses running from a 16th to a 20th of the
diameter : that range being necessary in a set of house
bells to get sufficient variety of note without an incon-
venient difference in size. Larger ones, such as dinner

- bells, and still more for outside use as clock bells, must
be still thicker, not less than a 12th or a 13th of the
diameter, as explained in my book on Clocks and Bells.

Altering houses.—Though it would be absurd to

Q
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say that houses should never be enlarged or partially
rebuilt, yet many a man repents when it is too late
that he has spoilt his house for ever for the sake of
keeping two or three old rooms. The best excuse for
it is that the work in them is generally superior to any
new work that he can get now, both in substantial and
in decorative construction; and also, that a new plan
nowadays is often no plan at all, but a mere throwing
together of rooms with the avowed intention of their
looking irregular and accidental, as if they had been
done from time to time, of which I have spoken in the
second chapter. It is impossible to suggest any rules
on such a point, but all experience suggests that, if it
is fairly doubtful whether you should rebuild or add,
then it is almost certain to be best to give rebuilding
the benefit of the doubt, if you can afford it, and can
trust your architect or yourself to make a better plan
for the whole. One thing is quite certain: a small
house turned into a large one, either by one alteration
or by several, is invariably a failure. In like manner
many a person repents of not having made his best
rooms a foot wider, which increases the cost very little
unless it affects the whole plan, but the comfort and
appearance of the rooms a great deal. On the other
hand, the cost of what is called ¢making a place,’ <.e.
building a house and its appendages in a field, neces-
sarily exceeds all calculation, besides taking many
years to get over the appearance of novelty, unless you
have been singularly lucky both in your site and your
designer and your builder, even if you fancy you are
building in the most genuine antiquated style. A
quiet-looking square brick house in the fashion of the
last century (provided it has not blue slates) will appear
older in a year or two than ninety-nine out of a hundred
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of the fussy and pretentious mansions, all roof and
chimneys and gables and projections, which architects
and their employers believe to be extremely Gothic or
old English.

Cost of building.—I wish I could give more infor-
mation than I can as to the probable cost of building a
house of any given size; but their conditions vary so
much that it is impossible to give more than a very
general idea of it, at present prices; and how much
more may have to go in beer and idleness as the world
goes on being educated, it is impossible to guess. If
any optimist likes to persuade himself or be persuaded
that the quantity of work done varies inversely as the
number of working hours in the day, or does not vary
at all (assuming men not to overwork their strength) I
am not going to argue with him, any more than with
one who believes that all men are born equally clever.
Taking things as they are, they appear to me to justify
the following rough estimates.

The Ecclesiastical Commissioners’ parsonages are a
convenient standard for what may be called a moderate-
sized, or perhaps I should say a rather small gentleman’s
house, and they have a fixed standard of size and con-
ditions. About forty years ago 1,000l. was enough for
those houses : indeed some were built for less. I re-
member their being advanced to 1,100l. Now they allow
1,6001., and that is not enough to include the necessary
incidental expenses. Such a house will contain about
1,800 square feet of ground floor ; so that nobody need
reckon on building one for much, if any, less than 1.
a square foot of internal area. And you will not build
one of twice the area for anything like twice the price.
I'assume them to have the usual heights of country
houses in each case, say on the average 30 feet of wall

Qz ,/



228 Cost of housebuilding.

above the ground for the large ome, and 23 for the
small, exclusive of gables. Still smaller houses in the
same way will be something less per foot.

Large houses cost more for their area and height
than small ones because everything in them is done
more expensively: the walls will be thicker—or at
least they ought to be; the beams thicker also because
longer ; passages and stairs larger, and more room wasted
for the sake of appearance; besides the merely orna-
mental features which may run to any cost, far beyond
the 2. a foot which ought to be sufficient for a good
house containing an area of 5,000 ft. An area of
10,000 ft. will probably approach 3l. a foot. But at
that size it is useless to think of estimating without a
plan, because such houses depend more on the fancy of
the architect and his employer than smaller ones. You
may easily interpolate an approximate estimate for any
other size between these limits. If the heights exceed
what I gave of course the cost per foot of area will be
greater. Some perhaps are done for less, either under
some exceptional advantages or by building in a flimsy
and unsubstantial way, if not complete scamping. But
probably these estimates are oftener exceeded than
excessive. Up to a very large size you need not trouble
yourself for this purpose about the particular plan,
but make up your mind what ground floor rooms and
hall you want, and their sizes ; and then, however they
are put together, in any plan decently compact, the
expense will be much the same. Other modes of calcula-
tion, by cubical contents, may be found in books, but I
have found them no more certain as to the result than
mine, and considerably more complicated ; and they
must all be varied by local circumstances affecting
the carriage of materials and other things.
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Dinner tables—Though I do not propose to speak
of moveable furniture generally I must make one
remark about the construction of tables on a Ppoint
which affects the comfort of nearly everybody who has
to sit at them. It never seemsto occur to table-makers
that either the legs or the framing between them which
carries the table can possibly be in the way of human
legs which have to sit under it, and they think it may
be of any depth. Further than that, in an evil hour,
some genius who knew where to strike the folly of
mankind, invented what he called telescopic tables,
which contain a system of elaborate sliding framework
all for the purpose of doing what a couple of strong
sticks or Pars do just as well, and better, viz.: sup-
porting the extra leaves for turning a short table into a
long one. It seems never to have occurred to anybody
that the pair of sticks or bars can be put away with the
leaves when they are not wanted ; and if necessary, two
pairs of them of different lengths, instead of all this
¢ telescopic’ framework, which costs more pounds than
the loose bars cost shillings, and seems designed with
the special object of knocking people’s knees, and some-
times sticking fast when the table is wanted to be
expanded for a dinner party.

Not only that, but by a proper arrangement of the
table legs they may be kept entirely out of the way of
human legs. Over the page is a plan of such a table,
with the bars and three leaves, which I have twice had
made for myself. It is convenient to have one of the
leaves narrower than the others in order to obtain a
greater variety of sizes of table. The pieces of frame
AB, CC, are only required to keep the legs stiff, not to
support the table lengthwise of the grain of the wood,
and AB should be of the shape shown sideways in the
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section, so that they may be clear above the knees
of people sitting at the table. The loose bars DE,
DE, are quite out of the way, and may go through AD,
BC, anywhere. These tables cost also much less than
telescopic ones. The common modern form of table
edges is the section m, which furniture-sellers fancy
makes a thin hoard pass for a thick one, as I suppose
the authors of all the sprawling class of mouldings do,
which T spoke of at p. 9g6. An old form and a better
one is n, at any rate for a decently thick table; and
thin ones are often thickened at the edge for appear-
ance, and this equally suits them : m has the disad-
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vantage of practically making the table smaller than
its outline, as of course nothing can be set on it beyond
the square edge: it always seems to me to give a
particularly mean and scamped appearance to a table.
Library tables of all kinds should only have a very
shallow drawer where your legs have to go under it,
and are much better with none. Cabinetmakers pre-
tend that they are difficult to make so, but you may
take my word for it that that is nonsense, whether they
are tables with ¢ pedestals’ full of drawers down each
side, or only with a single drawer in depth all round.
If there would be three in the length of the table, leave
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out the middle one if you mean to sit comfortably. If
only two, you must be content with making them
shallow. All drawers, especially in dirty towns, must
have linings, 4.e. boards right through, or between each
successive drawer, if you mean the things in them to be
kept tolerably clean. The quantity of dust that gets
in somehow over them if they are not completely in-
closed is wonderful. This is one of the many. differ-
ences between bad and good furniture. The front of a
set of cheap drawers is nothing but a set of rails; of
good ones, it looks like the drawers themselves only
without their fronts.

Spring-bottomed Chairs I consider one of the worst
inventions going. It never seems to have occurred to
anybody that the springs which suit light people sink
down into nothing under heavy ones,and of course they
are all made as light and weak as possible, In my
opinion the best of them are nothing like so comfortable
as a well stuffed hair seat, and as soon as they get a
little out of order, as the cheap ones soon do, they are
intolerable. It isalso a common mistake, and especially
in railway carriages, to make the arms too high. A
really easy arm-chair ought to be wide enough for your
arms to go down within the arms of the chair, even if
they are not too high. People try chairs by sitting
down in them for half a minute in a shop, and are
surprised to find that after half an hour the effect is
very different.

Of all the contrivances for making rooms uncom-
fortable and useless, except for lolling in low chairs and
reading books (in every sense) light, the recent fashion
of abolishing a central table is the worst. Drawing
rooms have become mere places for the exhibition of
what are called ornaments, mostly rubbish, and a sort
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of subsidiary green-house. And this nuisance of abolish-
ing useful tables for useless and uncomfortable seats
of various forms is extending to clubs, under the in-
fluence of either furniture-men or professors of taste
and fashion. This kowever is beyond the scope of
building, which only extends to what is called fixed
furniture, and luckily these things are not.

It is generally forgotten that flowers and shrubs in
a room at night make the air unwholesome, though not
by day. People sometimes feel it so much that they
have to remove them. A greenhouse open to the room
is liable to the same objection, and to the further one
that it always keeps the room damp. This should be
considered in building them.




233

CHAPTER V.

CHURCH BUILDING.

Style—English v. Foreign Gothic—Brick Churches—Modern Slopes too
Steep—Towers and Spires —Modern ones too thin—Hexagons and
Octagons—Capacity generally overrated—Apsidal and Square Chan-
cels—Vaulting and Open Roofs—Transepts~ Windows—Acoustics—
Pulpits and other Fittings—Metalwork—Pews—Restoration.

A goop deal of what would be appropriate to this
chapter if it stood alone has been already treated of in
the foregoing omes. And in this as in the others I
only mean to notice things which are generally or fre-
quently neglected, or which require some special atten-
tion.

The question of style being quite settled by public
consent in favour of some kind of Gothic for church
building, it is needless to say more on that point. The
subordinate question of ¢ what kind of Gothic,’ divides
itself into English and foreign; and again, what kind
of English Gothic. The annual catalogue of churches
building, such as that in the ¢ Companion to the Al-
manac,’ shows that nearly every church which professes
to be English Gothic professes also to be Early De-
corated. It is therefore no longer necessary to repeat
the proofs given in my former book on church build-
ing, and by other people, that this was the climax of
the old English styles; that till then, architects, or
designers of whatever kind they might be, were working
upwards and gradually developing, if not inventing, and
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therefore improving ; but that there was then nothing
more left in that direction to invent, except weaker
variations and degradations of what had already reached
perfection. Just as no Greek temple was ever able to
surpass the Parthenon, so there is one best and perfect
spire in the world, Salisbury, and all the later varia-
tions were for the worse. Tower-building alone (without
spires, I mean), improved after the early Decorated
times, because it had not been much cultivated in
them, and so there was room for invention and improve-
ment, especially at the top, where the spire would have
affected the design.

I have said in Chapter II. all that I have to say
about the other so-called Gothic styles, and their
modern imitations and exaggerations and the fashion-
able attempts at originality in that direction. The
problem of building a satisfactory-looking church in
brick is yet unsolved. In old times it seems hardly to
have been attempted in this country; for the brick
churches in districts where stone was too expensive
for walling, were (I believe it may be said) invariably
plastered, and stone was imported for thé window
mullions and tracery and other decorated parts only.
It does not seem to be certain whether the whole of
the walls made of old Roman bricks in St. Alban’s
Abbey were plastered originally, and possibly some
parts may not have been; but certainly a great deal
was very early. And whether it was or not, the parts
which are bare of plaster now look very ill, except the
tower, which is redeemed by the large quantity of dark
cement used in its late restoration, and partly also by
its distance from' the eye. It was however plastered
before that, probably when it was built in Norman
times. If any kind of brickwork can be suitable for
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church building, it is the dark Hertfordshire bricks
pointed with dark mortar.

Some old colleges, schools, tithe barns, and other
large buildings, as well as houses, look very well with
‘jambs and mullions of moulded bricks, though they
could not manage tracery. Now, however, there would
be no difficulty in that; but it would probably cost
more than stone, considering the number of patterns
that would be wanted for a small number of bricks;
whereas jambs require only a few patterns for many
bricks. This suggests windows in the Early English
style for brickwork. But not the common square
jambed ones, which always look mean, especially when
¢ neatly’ picked out with white mortar as usual ; dark
pointing is essential. Good E.E. windows can only be
made with moulded bricks, ¢purpose-made’ for the
arches also; and they should have ¢labels, which
are among the eyebrows that modern architects are
so fond of shaving off. I take the opportunity of
remarking, what is often disregarded or unobserved,
that very sharp arches were less used in the old narrow
lancet windows of that style than for the large windows
of the later styles. They were sometimes, where
narrow windows or doors had to stand beside wide
ones of the same height, and occasionally in other
places; but the normal lancet windows had arches no
higher than equilateral, and for some reason or other
they look much better so, though large arches will
bear much greater elevation—provided they are not
¢ stilted,” 7.e. provided they are genuine arches curved
from the bottom, and not an arch set on upright bits.

Square-topped windows, with mullions and a low
arch between them, under the general flat top, can
of course be built easily in brick; indeed they are
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common,—one may almost say, universal, in old build-
ings of the kind I have mentioned, and would do
very well for small and cheap churches, though below
the dignity of large omes. The doors may have
arches of almost any pitch, as indeed brick windows
might but for the difficulty of tracery, and mullions
carried up without tracery are abominable. Railways
however have made such a difference in the facility
for using stone, and so much more is charged for
fancy bricks than common ones, that I doubt if much
is to be saved by using them instead of stone, except
perhaps the common patterns of bevelled bricks and
round-cornered ones called ¢ bull-nosed.’

The value of deep cornices, of gradually spreading
bricks, some set zigzag and others square, some con-
tinuously and others discontinuous, like dentils, is
sufficiently well known, but requires more boldness in
execution than is often found. I added two or three
courses lately to one designed by an architect under
the impression that he was making it very large, and
I wish I had added more; for one piece, where more
was added to cover a slight recess, looks much better
than the rest. I also found a great improvement in
making the continuous course over the dentils project
beyond them—as courses carried by dentils in genuine
architecture of that kind always did. They represent
beam ends, and nobody would think of carrying beam
ends quite up to the edge of the cornice or whatever
they are to carry: but the whole theory of cornices
seems to be treated as if they were promiscuous orna-
ments to be stuck on anyhow, as I intimated before.

Buttresses, though not peculiar to church building,
are seldom found in houses, and are only required for
wide rooms like churches and halls, with no internal
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walls to help the roofs. I have spoken hefore of the
general want of depth in modern architecture, e.g. in
windows especially, and their mullions, and it is equally
conspicuous in buttresses generally; though by way of
compensation one sometimes sees them of an absurd
depth for anything they either have to do or make any
pretence of doing; for the appearance of having work
to do is a sufficient justification for architectural fea-
tures really added for ornament.

Here again, let anybody compare most modern
churches with most old ones, or the sections and plans
of them in well-known books. It is enough to say that
the buttresses of all the pointed styles were generally
a good deal deeper than their width, and that in
modern churches they very seldom are so. It has
sometimes been alleged that buttresses were only to resist
the thrust of vaulting. But that is certainly not true,
for they exist in hundreds of churches where there
was no idea of vaulting ; obviously because they were
perceived to be ornamental, and because the pressure
of a roof is necessarily in some degree outwards, and it
suggests the idea of requiring some redundance of
strength in that direction even if it does not really
want it.

But in a church of any considerable size I should
always make them do real work, and connect the whole
together by light flying buttresses within the aisle roof,
which add greatly to the architectural effect besides,
giving both an appearance and reality of connection and
support from the open roof of the nave down to the
foot of the buttresses outside. This is especially desir-
-able when there is an apse with an aisle or periapse
carried round it, which I shall speak of afterwards.
The nave walls or clerestory of many old churches have
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been pushed outwards by the roofs when the joints
began to decay, and would have been materially helped
by such supports as these, though they come lower than
external flying buttresses which carry vaulting. Sir
G. Scott introduced them at Doncaster, probably
from Nantwich, which he was restoring at the same
time, and they are also in the old church at Hatfield
near Doncaster. He added half arches springing from
the pillar caps to meet them, which makes the internal
vista of the aisles appear completely arched at each
bay. But that has no constructional advantage, and I
have not followed it in St. Chad’s Headingley, or in
Mr. Bass’s church at Burton, both of which I designed
with the internal flying buttresses alone. Headingley
church absolutely required them, having an apse and
periapse, and it was natural to carry them throughout,
even if they were not an evident advantage anywhere,
both mechanically and in appearance.

For some reason or other architects have taken to
making all slopes of buttresses, and still more of plinths
and set-offs, steeper than they were in the styles which
they profess to copy. One hardly ever sees them now
less than 60°, and often more, whereas old ones in the
plinths and bases were very seldom, if ever, more than
45° And in these, as in the slope of roofs, old archi-
tects observed the difference between those which are
high up and require a high slope to prevent them from
receding from the eye too much, and those which are
nearly on a level with or below the eye.

Towers and Spires.—This is a very large subject,
and I gave a whole chapter to it in my book on church
building, which I am not going to repeat, but only to
notice a few practical points of design and construction.
 As towers historically came first, though they after-
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wards went out of fashion for a time and returned, I
will treat of them first. The Saxons evidently knew
that a plain unbuttressed tower ought to diminish in
size upwards; not merely by slight set-offs at each
story, which I think came in afterwards, but by a
gradual tapering, just enough to be visible, especially
in the diagonal view of the tower, which magnifies it
in the proportion of 1°414 (or +/2)to 1. The Greeks,
as is well known, did the same with their columns, and
alittle more ; for they gradually increased the tapering
with the height, giving the outline which is called
entasis. Some old towers, and notably old Doncaster,
which was inferior to none in outline and vastly
superior to the new one which professed to follow it,
had that kind of outline on the whole, even though
made irregular by buttresses. Such towers as the central
one of Canterbury, and still worse, the Victoria tower at
Westminster, rising sheer out of the ground for about
300 feet without a set-off, look as if they were top-
heavy, and bursting at the top, or wider than at the
bottom, through some optical illusion, for which differ-
ent explanations have been propounded. The best of
them is that we see things in spherical perspective, or
as if they were engraved in a hollow sphere with us
in the centre; and that what the eye considers up-
right are what we may call meridians, converging to
a pole or zenith over our heads. Therefore two
parallel upright lines, not so converging, appear to
lean outwards, and the more so the higher they go.
Another explanation is that a tapering tall body is at
once recognised by the eye as more stable, if it tapers
or decreases upwards. Take the familiar, though gradu-
ally expiring, form of a tall windmill ; nothing looks
more stable for its height; and a spire is the same.
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But whatever may be the theory, there is no doubt
about the fact, that towers not tapered by set-offs look
better if the walls diminish upwards at the rate of
about I in 120, and rather more towards the top if
very high. That I did learn from an architect, Mr.
Teale of Doncaster, but some of the most eminent of
his fraternity have evidently never learnt it, nor have I
seen it noticed in any book.

The great difficulty of tower building is at the top,
and I do not know a single modern one that is quite satis-
factory, except where some original design left unfinished
has been completed, though partly by imagination, like
that of Worcester cathedral, where the rudiments of
the peculiar corner turrets existed, so that there was
no doubt as to the plan, but only as to the elevation of
them and the intervening pinnacles. AsI had nothing
to do with the restoration of the lower part, I may say
that I know of no such conversion of a great fabric
from one of the meanest of its kind into almost the best,
by the judicious restoration of features not merely
perished by decay but by complete excision. A face
without a nose hardly differs more from a handsome
one than that tower as it was up to a few years ago
differs from what it is now—very superior, as I think,
to Gloucester, which is rather higher and was much
more famous, but of a later style.

A good many old towers are unfinished as to

. pinnacles, and it is very difficult to guess how some
of them were intended to be finished, if indeed it had
been ever settled, and was not left to be determined by
trial of patterns, as I have not the least doubt that
many were in old times; both because the designers
could not draw in perspective, and because they knew
the fallacy of drawings, especially for things at a great
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height. It is a great pity that the same practice is
not oftener followed now. Four very fine towers in
that condition occur to one immediately : York,
Durham, Howden (which two have a great affinity, and
Howden was a ¢ peculiar’ of Durham), and Lavenham ;
and we may add the western towers of Wells, and that
of Tarvin near Chester; in all of which the construc-
tion evidently leads up to some kind of large pinnacles,
but indicates no more. Pershore was so, but some
pinnacles have been added, from either conjecture or
invention, which have the usual fault of being much
too tall. And T am justified in saying that, by the
universal admission that the Doncaster ones are greatly -
improved by being rebuilt 4 feet lower than they were
at first, as mentioned at p. 100. But it is impossible
to lay down rules for the construction of tower tops, or
in fact any other decorative feature.

Spires.—It requires some ingenuity to build a very
bad spire. There isso little room for variety, either in
the outline or general construction, that a man must
go out of his way to spoil the spire itself, though the
junction with the tower is by no means easy to effect
dexterously, especially when the tower has pinnacles and
a parapet. Yet the feat of making bad spires is some-
times accomplished, and in this way for one. A few
of the old spires, either from accident or design, are
contracted or become rather blunter towards the top :
no doubt because the builders got afraid of the sharp-
ness when they came near the top and thought it safer
to contract it more quickly. It is possible that in a
very few cases they may have deliberately made an
entasis. But if anyone will lay his head close to the
bottom of the king of spires, asI have, he will see right
up the 200 feet to the very top, proving that the

R
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outline is quite straight. And so far as I have been
able to observe, the same is true of all the great spires,
except a few which are known to have had the top
rebuilt at some time and lowered and blunted, as at
Grantham. There is no more doubt that it was the
established rule to build spires with straight edges
than to build Grecian pillars with an entasis; and the
singularity —and ugliness—of the very few excep-
tions ought to have taught architects to avoid and not
to copy them. I allowed it to be done once, against
my own opinion, and the result was so unpleasing that
I spent 8o0l. in pulling it down and building a new
one, somewhat larger also. There is a peculiarly abo-
minable entasised spire to an Independent Meeting
House near the Halifax railway station.

The perforated spires of the Continent fortunately
never took root here, and have not been imported yet
by our modern foreign Gothic imitators. The nearest
approach to them in English spires is the breaking
up of the outline by a multitude of spire-lights, or little
windows with canopies; and these require very careful
treatment and keeping within due bounds. Salisbury
has none; mnor Grantham, Norwich, or Chichester.
Newark is the best specimen of a many-lighted spire,
and that looks best in the direction in which they least
interfere with the outline. Salisbury has only windows
at the bottom, and placed with the peculiar felicity of
everything in that perfect work. If you want to see a
modern contrast to them look at those in Mr. Street’s
spire at St. Mary’s Lichfield. The body of the church
was rebuilt, not by him, some years later in memory of
Bishop Lonsdale, as the spire was in memory of his
brother the Vicar. It issaid by those who knew the old
spire of Chichester that the new one is inferior to it by
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reason of some alteration made by Sir Gilbert Scott at
the bottom or junction with' the tower, and also that
St. Mary’s Oxford was seriously damaged by some such
alteration, without the excuse of having to rebuild it.
Without mentioning dozens of inferior omes, all these
things prove what a delicate matter the junction of a
spire with the tower is. And so far as I can judge
from pictures, the foreign builders very seldom were
successful there. The transitien ought to be decided
and unmistakable and yet should appear easy and
natural. In some modern spires and some ancient
foreign, but no English ones, you cannot say where the
transition is. In many others, a man seems to have
picked up a spire somewhere as he might an extin-
guisher and dropped it on a tower. I must confess
that I am not quite satisfied in all respects with one
which is substantially my own, St. Chad’s Headingley ;
but I had no opportunity of seeing it while it was
building at the ecritical point; without which no one
can infer from drawings what the effect will be. If I
had seen it I should certainly have altered it by trial
with some wooden patterns, to fill up the corners better,
which are too abrupt—a better fault however than the
opposite one.

A few old spires rise from an octagonal addition to
the tower, but the old builders evidently perceived
that it is a mistake and appears to lower the dignity
of a tower to a turret, and so those few examples were
not followed, but remain as warnings what to avoid.

A “brooch’ spire, or one where the cardinal faces at
the spring quite reach the sides of the tower, is very
apt to look too heavy for the tower when seen on the
square, though it may not when seen diagonally,
especially if the tower has not deep buttresses and

R2
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the spire is as tall as the tower, as at Salisbury and
most of the great ones. Accordingly many E. English
brooch spires were not so tall as the tower, i.e. were
blunter ‘a good deal than many of the non-brooches,
where the bottom of the spire is quite within the tower,
often leaving a passage all round. Probably the angle
114°, or the width="2 of the height, or 20 feet wide to
100 high, is the sharpest spire that looks well. Some
modern ones look more like spikes than spires, by reason
of the miserable thinness of the towers, which on the
average have barely, or not half the sectional area
of old ones of the same height, or 14 ft. inside where
old ones would be 20, and 11 where old ones would be
16. This is constantly being brought to my notice in
connection with bells, about which architects will not
condescend to learn anything, as if it was not their
business to learn how to provide properly for all the
objects of a building. They will diclate to you about
desks and seats and altar cloths, and leave the weightier
matters of the building, which can never afterwards
be cured, to be done as wrong as possible. I must
refer to my book on Clocks and Bells for instructions on
those subjects. Even independently of that, few people
seem to know as a mere matter of architecture, that the
towers of old English churches were very seldom higher .
than four times their width without the buttresses, and
generally much less. Boston is the only notable excep-
tion, and 60 ft. of that are due to the lantern at the
top, which is more of the nature of a spire. The tower
of Dundry near Bristol is narrower than usual for its
height, but it is only a small one altogether.

Spire Beds.—There is 2 point of some consequence
in sp1re—bu1ldmg which I have never seen noticed in
any book, viz., whether the beds should be horizontal
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or at right angles to the faces. Though the formet is
almost invariably done, the latter is certainly the right
construction and the strongest against any accident by
storm, because in that case every successive piece of
spire from the top downwards lies in a kind of cup,
-which tends to prevent the stones from spreading;
or you may say that any narrow vertical slice of
spire forms a straight-sided arch, which cannot fall in
by reason of the adjacent stones, nor outwards by
reason of this construction, while the stones can slide
outwards if they have a horizontal bed. The tops of
spires and pinnacles are oftener loosened by wind, decay
of mortar, and, I suspect, lightning, than most people
have any idea of ; and it is certainly desirable that the
construction should be such as will be safe even if the
joints get loose. I do not find either that builders say
that square-jointed stones are more expensive than
horizontal ones. The face stones manifestly take less
trouble and less waste, while the fewer corner stones
perhaps take more. As many of the top courses of a
spire as can be should be tied down by a long iron rod
through the finial and a cross bar inside the spire with
. a nut at the bottom.
Conductor.—This rod, whether ending in a vane or
" not, should be the first part of the lightning conductor,
which is always now a wire rope § or } in. thick,
which should be attached to the very bottom of
the rod, or it may be to the nut at the bottom.
It is wonderful how inveterate the folly is of putting
glass rings or neckecloths round the conductors when
they are fixed to the wall; as if the ‘electric fluid’
(as the newspapers call it) wanted to leave the wire
which is a good conductor for the wall which is a bad
one; or would be deterred by a bit of glass if it did.
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I have always thought the climax of architectural
science was reached at Christ Church Doncaster in
1830, the spire of which was capped in great triumph
by the architect’s own hand with a glass cone or finial
to frighten away the lightning: which however was
perverse enough to disregard the intimidation and
knocked the spire over in the short space of four years.
Another common piece of folly is taking the con-
ductor outside through a window instead of the shortest
way down inside, as if the ‘electric fluid,’ like a bad
smell, would be less dangerous in the open air. And
yet another is the idea that it ought to go down into
water, which these philosophers seem to imagine will
dissolve the lightning like salt, or kill it as if it were
gunpowder, while it will be dangerous if left dry. All
these absurdities were proposed to me at the rebuilding
of the great Doncaster church in 1858, and for the
satisfaction of the alarmists I got Faraday’s opinion :
I need not say what it was. The Houses of Parliament
were conductored by Sir W. Snow Harris, who perhaps
had even more experience than Faraday in that matter,
and he laid the copper bands actually in the walls under
the plaster.

Wooden Spires.—Church spires now are almost invari-
ably of stone; though occasionally we do see wooden ones
on small churches, covered with lead, or slates, or those
pieces of split oak called ¢shingles,” which look like
narrow flat tiles, but whiter, and look very well too,
and last a long time, perhaps as long as any other
covering, without repair. Slates do not look well on
spires, if they do anywhere, which certainly the common
smooth blue slates do not, as I observed before, though
the old grey Westmoreland slates do. Every objection
to lead for roofs (see p. 181) applies @ fortiors to spires,
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the steepest kind of roof. The old ones were leaded in
diagonal pieces, which also look the best. The tallest
spire in the world, that of old St. Paul’s, was leaded,
until it was burnt down, some years before the burning
of the whole cathedral in 1666; and so is the curious
twisted spire of Chesterfield church, which some people
are silly enough to believe is really upright, or the top
vertically over the centre of the base; whereas the twist
is also a bend of the timbers through some defect of
original construction, which, like all such defects, has
a tendency to increase itself, as gravity is always acting
with it, and gravity never sleeps.

Spires are so generally octagonal that it may appear -
superfluous to speak of any others. But there are cases
where it is better to make them hexagonal ; the corner
turrets of Worcester cathedral tower are part of the
original design as to their plan, and are perhaps unique
as hexagonal ones in that position. There are how-
ever two reasons for making a small spire hexagonal in
certain cases; one is, where you want a tower rather
‘wider one way than the other with a spire on it; for
you may see in a minute that a hexagon will only
- fit a parallelogram whose sides are in the proportion of
the height of an equilateral triangle to its sides, or
866 to 1, or 19 to 22 very nearly. The other reason
is that reducing a small square tower to an octagon
sometimes makes the faces too small for clock dials,
or even for windows, and these two causes may often
concur in a small bell-tower which also forms a sort of
porch at the west end of a church, either engaged
(inside) or disengaged (outside). Sometimes also in
domestic building turning the square into a hexagon
enables you to make a dial face more directly as you
want it. I bave had a case of that kind myself where
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the square would have faced wrong and an octagon
would have been too small. The face of an octagon is
‘414 of the side of the square, while that of a hexagon
is *5 of the larger side, and *577 of the smaller side of
the parallelogram on which it stands.

Everybody knows how to draw a hexagon, dividing
the circumference of a circle into 6 by its own radius.
But the way to make an octagon out of a square is not
so obvious. This is one way: from a corner A draw the
arc B G, cutting the diagonal AD in G. Draw HGF

and K Gk parallel to two sides

of the square : K, F, will be corners

of the octagon, and KF or G D

- K thelength of everyside. Another

/ \ way is this: Draw the two diago-

S ) N\, nals bisecting each other at C.

/ / y )\ With radius AC draw the arc

): - " g HC; and in like manner draw

Fie. 14. the opposite arc 2 C. Then H, &,

are corners of the octagon. The

area of the octagon is -828 or mearly 5-6ths of the

square, and that of a hezagon is exactly £ of the
parallelogram which contains it.

Octagons.—The celebrated central octagon at Ely is
not a ‘regular’ one, ¢.e. its cardinal sides exceed the
others, in the proportion of 1°414 or +/2 to 1, because
the smaller sides are only diagonals of a square division
of the aisles, which are only half the width of the nave,
as in mearly all cathedrals, and many of the old
churches. The aisles of a church to fit a regular
octagon must be *707, not ‘5, of the width of the nave.
The octagon under the dome of St. Paul’s is ¢ irregular’
in the same way, the aisles being only half as wide as
the nave.

o~
™y
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Mr. Fergusson calls a central square tower ¢the
bathos of Gothic architecture internally,” and lauds the
superiority of an octagonal one. But I do not agree
with him. Both external appearance and mechanical
construction are, however, unfortunately opposed to
octagons. It is only a church of immense length like
Ely that will bear a central tower as wide as the whole
church, even with the corners cut off into an octagon.
And at Ely the octagon is not the tower of the church.
Moreover the wide octagon judiciously stops at a little
height above the roof, leaving only the minor or interior
one, of the same width as a square tower would be, to
go up higher. And further, that minor one is not and
could not be of stone, because it stands on nothing,
except oblique abutments, Such abutments to carry a
stone octagon would have to be as large as if they
carried a dome, and what that would be you see at St.
Paul’s, or St. Peter’s, or any of the domed churches:
whereas at Ely the octagons—both the major and the
minor one—are carried by the ordinary pillars of the
nave and choir; in fact that ingenious lantern was
built on them after the old Norman tower with its four
piers inside the octagon had fallen, as many Norman
towers did from bad building and foundations.

The only genuine stone octagon of any great size that
I know, except spires, is the old Glastonbury kitchen,
a square room gathered at the top into an octagon by
oblique arches of the kind called by the appropriately
sounding name of squinches, such as you may see under
many stone spires. But after all that is not wider than
the Salisbury steeple, which very few people have any
idea is as large outside as a first-rate house five windows
wide, and the inside larger than almost any drawing
room, containing about 1000 sq. ft.
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Central towers are not indeed the most convenient
plan of church building where economy of space has to
be considered ; but so far from agreeing that they are
the bathos of Gothic architecture even internally, I
think those four great piers, when well designed, are
the grandest internal feature of a large church. Ina
small one they are absurd, blocking up and shutting
off an immense proportion of the space without any
grandeur of their own. But it is singular that the
earliest tower-builders, though often failing in their
building, from making the piers of rubble instead of
solid stones, understood how to plant a central tower
better than any of their successors, 4.e. without making
it so obstructive of the view down the church. Look
at Winchester cathedral, Norwich, Tewkesbury, Mal-
vern Abbey, or St. John’s Chester, where the tower
is gone but the piers remain, or even the later ruins
of Rievaulx, and you will see no contraction of the
nave by the front shafts of the tower piers. In the
Norman ones they are kept back, and at Rievaulx
they are ‘bracketed out, i.e. the lower parts cut off
and the upper carried on corbels. That is imi-
tated in the Gordon Square Irvingite church, which
as far as it goes is one of the best specimens of
modern English Gothic. In the church which I de-
signed for Mr. Bass at Burton, with Mr. Teale of
Doncaster as architect, the innermost ¢order’ of the
piers and the great tower arch towards the nave are
omitted altogether, care of course being taken to make
the tower strong enough in other ways, and especially
by building the walls of large squared stones throughout
up to the bell-chamber. In a smaller way I did the
same with the tower of the Railway church a mile north
of Peterborough station, which is a good deal larger
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than it looks from the railway. That is also rather
peculiar in having no transepts, but the aisles simply
carried past the tower; which is as low as it well could
be, and is open as a lantern to the church, like that of
the neighbouring cathedral.

There is one other case in which a central tower
of a cross church need not materially contract the
nave, viz. : where there are no aisles; because then the
transept walls form such an abutment that the tower
arches may be as wide as the nave. I need notsay that
that is an expensive mode of building, as you have the
greatest possible quantity of outside walling and gables
for a given area. But prodigality of space is an im-
portant element of beauty, and far more effective than
the same cost expended in mere decoration. The south
transept in a small church of that kind naturally con-
tains the seats of the patron and his family, and the
north the organ, and perhaps a vestry behind it. For
there is no greater mistake than the common one in
modern church-building of making very short transepts,
and also low and narrow chancels. I do not believe
that any old church was built originally, or all at the
same time, with the four limbs of different heights, as
modern ones are nearly always, from the mere pleasure
of doing wrong, so far as I can see. Where they were
different there was always a difference in date.

Capacity of churches.-—As I am speaking of waste of
room I may say here that the capacity of churches,
and the size of congregations in them, is almost always
overrated. I have seen boards of the Incorporated
Church-Building Society stuck up declaring that the
church contains more sittings than it would if it had no
passages at all. I never measured an architect’s plan,
from the great Doncaster church downwards, without
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finding that nothing like the professed number of
people could, or would, sit in it, except under some
great attraction which makes the church ¢ fuller than it
will hold.” It sounds excessive, but it is the fact, that
scarcely any church, however well arranged, will hold
(except on such occasions) more than one adult person
for every 8 square feet of floor, and much more often 9.
The actual clear sitting space required for each person
is § square feet, or 34 in. x 2I. Practically they
will not sit in less width thau 21 in. on the average;
and that, remember, must be clear of the seat ends.
When we came to divide the two new Doncaster
churches which were finished together in 1858, we
found by trial that we must mark one less sitting for
each pew than the architect had reckoned on. Barry's
House of Commons turned out to be too small, as every-
body knows it is, exactly in the same way, or rather
worse, for they had to put one row of seats less on each
side than he had designed.

Chancel and corner towers.—In a few churches the
tower has come, by some local necessity or by destruc-
tion of the old chancel proper, to be over the chancel
or the eastern part of it, sometimes called the
sacrarium ; and it is by no means a bad plan where
circumstances favour it. In that case the chancel
roof should on no account be lower than the nave; in
fact there had better be no distinction between them.
In like manner a nave between a higher chancel and 3
western tower looks very ill; and so does a bell gable
between a nave and chancel of different heights: the
gradation of the three heights in succession is the
only proper and ancient arrangement. A chancel tower
certainly ought not to be condemned as an oddity by
those who are always looking out for oddities by which

‘;‘
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to show their originality. For instance, there has just
come under my eye a picture of the east end of Balliol
Chapel, which Mr. Butterfield the architect, with evi-
dent malice prepense, made to look as if the building
of the chapel was an afterthought, and the sill of the
east window obliged to be set upon the south end of a
long wall which is supposed to have happened to be
there : which is every bit a mere pretence and affecta-
tion. Even if it were not, and if the wall had been
really there before, nothing can justify such a lopsided
and ridiculous construction, and the not making a
vertical break in the wall to mark the north-east corner
of the chapel, and make the wall an appendage to the
chapel, not the chapel to the wall. There are plenty of
other things which might be criticised there if it were
worth while; but it is not ; and it was by mere accident
that this picture came under my notice just now, in-
stead of some other example of lopsidedness and ab-
surdity, such as the frightful tower of Mr. Street’s Law
Courts, according to the published design.

A chancel tower is far better architecturally, and
no worse practically, than one stuck in some odd corner
of the church, and making the outline a continually
varying mass of confusion from every point of view.
The N.E. towers of St. Mary Redcliffe and St. John's
Chester are of a different age from the churches, one
earlier and the other later, and are therefore no excep-
tion to the rule that a single tower should be in the
axis of the church, so that it may look symmetrical
from every point of view, subject to minor variations
only visible when near ; just as the pairs of towers at
Lichfield and Exeter are alike in general shape but not
identical in details, and as a great many south aisles
differ in details from the north. I have already spoken
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of this principle of Gothic symmetry and the modern
ignorance of it in the second chapter.

Every now and then the tower was completely dis-
tinet from the church, as at Ledbury and elsewhere, or
like the separate campanile of Chichester, and the larger
one which Wyatt the destroyer swept away with many
other fine things at Salisbury; but those are of a
different class altogether and no exception to the rule
I have stated. And there are a few old small towers
forming porches in the usual place. Nor are the thin
Lombardie towers, which also were not axial, and could
not be, an exception either to that rule or to what I
said just now of the thinness of most modern Gothic
towers compared with old ones.

Tower stairs require more attention than they some-
times receive, and sometimes they attract too much
attention by being put in one corner turret out of all
proportion to the others and rising high above them.
It is true that that is done in some old omes, but I
think in none of any great architectural importance;
and it is rather a defect than a beauty. In the old
Doncaster tower, which was unrivalled in elegance of
outline, unhappily missed in the new one, care had been
taken not to spoil it by that kind of lopsidedness, for
the staircase was ingeniously turned inwards above the
lower windows. It is not worth while in any ordinary
tower to carry the stone staircase to the top. A ladder
from the bell-chamber is sufficient for every purpose
of a staircase there. When there happen to be large
corner turrets, or a spire which will overpower ome
larger than the others, as in the grand spire of
Grantham, there is no objection to carrying the stair-
case up to the top of the tower; only you must re-
member that it weakens it considerably for carrying
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the spire. It is little known that Tamworth church
tower has a very curious staircase, or rather pair of stair-
cases like a corkscrew with two threads, one opening to
the inside and the other to the outside at the bottom.
It must have been made for mere fancy, as the two
emerge together at the top, and one staircase might
have had both an outside and an inside door at the
bottom. It makes them both too steep.
Porch.—Although a west tower door is very com-
mon, and looks well outside, there is no denying that it
is practically almost a nuisance and is generally dis-
used, from allowing the wind to blow straight into the
church, and therefore it is no use to build them so. A
west nave door always requires an internal porch.
I do not know why there should never be south
porches to towers, which would avoid that inconveni-
ence. There is no doubt too that the usual place for a
porch, viz. one bay short of the west end is practically
wrong and wastes a good deal of room, except where the
font is beyond it. It is far better at the western bay,
like the fine one at the S. W. tower of Canterbury,
and in a humbler way, St. Chad’s Headingley. I wish
it had been so at Doncaster. It must depend on
local circumstances whether the porch is to be on the
south or the north side; but I need not say that the
south is best whenever circumstances admit of it,
A northern one generally requires an internal wooden
porch or screen besides, on account of the -cold.
Porches are very often made too low, and when they
are they produce the impression that the whole church
is on a small scale before you enter it. It generally
comes from mere carelessness in designing, treating it
as a matter of course that the porch roof is not to rise
above the aisle wall ; whereas it may as well ¢die into’
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the aisle roof anywhere, even at the top, as it does
at Headingley. Of course it-should not on the other
hand be on too large a scale for the church. This, like
everything else, requires an eye for proportions and a
constant recollection that a man’s stature is the ultimate
scale for everything in a building.

Apses and square chancels.—Apsidal chancels have
come or returned into fashion very much of late: not
that they were uncommon in England in Norman
times, when there were many round ones, as at Peter-
borough, Norwich, Tewkesbury, and many more which
were absorbed into longer square ones in later times.
I remember no Early English round apses. Those
Norman chancels were very short compared with the
later fashion of making the chancel practically the whole
church for service, when the close and thick stone screens
came in, such as in York Minster, Ludlow church,
and a multitude of others. A round apse is an undesir-
able thing to build, except with very narrow windows,
for the reason given at p. 147. I made one with narrow
E.E. windows at the Peterborough railway church, as a
variety, but I prefer the five-sided semidecagon of St.
Chad’s Headingley, which is described at p. 148, es-
pecially on a rather large scale. No other form of
apse looks well except these two, though semihexagons
and octagonal ones were sometimes used, as at St.
Michael’s Coventry and Westminster.

Periapse.—It adds immensely to the effect of an
apse to carry the aisles round it in what I call a
¢ periapse,” generally called an ¢ambulatory’—though
nobody ever walks in them, and sometimes by the
French name °chevet,’ which I do not see that dic-
tionaries recognise as meaning more than any space
behind the altar, without reference to its shape or
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construction. The periapse is very useful for vestries
clerical and lay, a priest’s and choir door, and sometimes
for the organ, and saves building ugly appendages for
these purposes, while this is a handsome one, and gives
a peculiar appearance of completeness to the plan inside
and to the church outside.

Even the ground plan of a grand and well propor-
tioned church has a kind of beauty. York Minster,
the largest church in area north of the Alps, notwith-
standing the beauty of some of its parts, is clumsy
and ill proportioned; and if you look at amy book
of plans you will see how unpicturesque its plan is,
compared with those of Lincoln, Ely, Canterbury,
Salisbury, Beverley, and many others, dead and living.
In one thing our old builders declined sadly from
the oldest, viz. in the designing of west fronts. We
bave nothing left like the once vast spread of front,
flanked with large towers, and sometimes another in
the middle, of the old monasteries of Bury and St.
Albans (if the latter were ever completed ) and Rochester
according to pictures, and Ely if it had its north-west
transept. Wells alone is of the same type, the towers
being beyond the aisles, though small compared with
Bury and St. Albans. The now transeptal Norman
towers of Exeter were built for flanking towers to a
west front much wider than even York or Lincoln,
where the towers terminate the aisles.

The semidecagonal apse with periapse requires the
capitals and bases of the pillars to be either round, or
decagonal, which looks very well at Headingley, though
I have seen them nowhere else. The arches are neces-
sarily a good deal narrower than those of the nave or
chancel, supposing them to be of ordinary proportion to
the width, which is generally rather more than half;

8
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since each side of the apse is only *618 of half the
width. Consequently it becomes a question how their
height should be managed ; and I am convinced that
it looks best to make them reach as high as the ad-
jacent gide arches, with a continuous string all round.
But the bases will naturally be raised by the altar steps
(I only use the word altar in these matters architectu-
rally and for brevity, not theologically ; for the Church
of England has no altars, as the supreme ecclesiastical
tribunal has several times decided). And the caps of
the apse pillars may very well also be raised above the
others, and look better so. The reredos or altar screen
should be only of the necessary height all round, so as
to let the tops of the windows of the periapse just be
seen from the far end of the church. The finest example
we have of this kind of treatment, though not a
regular five-sided apse, is at Canterbury, where the
chancel is gradually narrowed, so that a number of
pillars come into view with the Lady Chapel behind
them.

At Salisbury, St. Albans, Exeter, Hereford, Romsey,
and a few other churches, there are three or two arches
square across behind the altar, with a short east win-
dow over them, and over the roof of a lady chapel lower
than the chancel; which then has the defect of adding
nothing to the length of the great back bone of the
church. Accordingly St. Albans and Winchester, which
are actually the longest of our cathedrals, look nothing
like so long as Ely or York or Lincoln. I put them in
that order because Ely looks much the longest in the
back, though York is really, but its apparent length is
injured by the huge tower in the middle, which no one
realises to be as wide as the length of an average church
nave of 5 bays. Lincoln is about the same as Ely,
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without its low Galilee at the west. Canterbury is
longer 'in the back, only it is broken, and the eastern
piece called Becket’s Crown looks severed from the
rest. But these were all far exceeded by old St.
Paul’s, which had an unbroken length of roof of about
200 yards. The lengths in the table at the end of the
book are all internal ground-floor lengths.

Tower over Font.—When there is no tower door, that
makesa capital baptistery, or place for the font. Fonts
are generally about the worst things built in churches
now. They have a truly Victorian style of their own.
Their various characteristics of ugliness and prettiness
and flimsiness are beyond description, and worthy of a
book of ¢ modern fonts’ to match the book of ancient
ones, of which the variety is wonderful, and nearly all
handsome in one way or another, from the rudest Nor-
man to the most elaborate Decorated and Perpendicular,
A flat cover spoils the look of any font, and any cover
at all is absurd and useless. As a practical matter, the
pipe for draining it should go into a larger pipe, to
prevent any risk of it being choked up, and of course
a drain provided through the foundations of the church,
which i very apt to be forgotten. I warn any one
against trying white marble for a Gothic font, though
any dark marble will do, and in fact is the handsomest
material for them. I once tried a very good red marble,
at St. Mary’s Lichfield, but it is decidedly inferior to
dark. One of the finest large fonts of dark marble is
one which I do not remember seeing in any book, at
St. Mary's Beverley, and there is another of the same
material but not so good design, in the Minster of
that venerable town, which is unique in the possession
of two of the finest churches of the cathedral and paro-
chial type.

82
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Bell Gables.—From towers one naturally turns to
bell turrets and gables, but I have nothing particular to
remark on turrets. One of the most striking illus-
trations of the difference between ¢Eyes and no Eyes’
is the modern perversity of putting a bell gable be-
tween a nave and a chancel lower than the nave, not
perceiving the necessity for gradation in the succes-
sive heights. If the nave and chancel are continuous,
it is right enough to mark the division by a bell gable,
as it is by a central tower: but not otherwise. They are
generally also made too high, and look as if they were
top heavy and would blow over. This comes partly
from their being thin, and partly from the roof of the
church being too steep, which necessarily makes the
square base of the bell gable larger, and partly from the
arch or arches for the bells being too high—much higher
than the bells require.

Square €hancels.—I do not mean to recommend ap-
sidal chancels as superior to square ones, but only as an
occasional variety. They have oune obvious inferiority
in admitting no great east window, which is such a
valuable adornment to a church. I am surprised that
in no new long chancel that I know of has the reredos
been advanced, leaving one bay behind for vestries.
That plan however is only suitable for a chancel of at
least four bays, and a long church, of which there are
very few. Doncaster would have been immensely im-
proved by such lengthening, all its limbs being too
short for its height, as I have said before in speaking of
proportions. There are a few fine churches with vestries
behind the reredos, such as Wakefield and Lavenham,
but they are only low appendages hardly visible out-
side, and not at all inside, and with the inconvenience
of being entered through the space within the altar

.
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rails. I am sorry however that I cannot commend the
way in which it has been lately done at St. Mary’s
Beverley, a church which it is distressing to see in any
way spoilt by modern whimsicalities, after so much
restoration done so well.

Few church builders seem to appreciate the value
of a wide chancel, both for convenience of the choir
and architectural effect. It seems to be thought
orthodox to make it narrower than the nave, though it
is orthodoxy of quite modern invention. It is not so
in a single cathedral or monastic church, nor in any of
the great college chapels, such as King’s, though it is
289’ long, or Trinity (200"), Magdalene (Oxford), St.
George’s Windsor (225”), Eton College, multitudes of
old parish churches, and indeed all the cross ones,
whether with central towers or without, like St. Mary
Redcliffe and every cathedral with a second transept ;
beyond which the choir is never diminished in either
height or width. And in many, where the chancel is
narrower than the nave, it is only just enough to mark
the difference externally ; for which however thereis no
necessity, except that when each part is of good size it
gives an appearance of greater length, generally., With
an apse it is peculiarly unnecessary, for two reasons:
first the apsidal roof alone makes a sufficient variety
in the outline; and secondly, as that shortens the |
back bone of the roof by half its width, it makes the
straight part of the chancel roof look very short indeed,
unless it is longer than the ordinary proportion. And
when you have really great length, you may almost
treat it as you like ; but that is very seldom now.

Any one who wishes to see how easy it is- to
mark an external division of the nave and chancel
without sensibly diminishing the width may see 1t at
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St. Mary’s Lichfield. =We were hampered with the
difficulties of a strictly confined space in re-building
the church. Although, as I said at p. 3, the design of
that church (except the tower which had been rebuilt
before) was substantially mine, the old chureh, of the
Renaissance style, was a simple parallelogram, and the
problem was to make a Gothic one of fair proportions
on the old foundations of the walls and pillars, not
showing the inevitable shortness of the chancel too con-
spicuously. (I hope nobody will give me credit for
the pulpit and some other internal phenomena which it
exhibits.) Notwithstanding all these facts nobody seems
able to build a little bit of a chapel for 200 people
now without sticking on a still smaller bit at the east,
more like a pantry than a chancel; and some really
decent larger ones are spoilt in the same way. I say
of this, as I did of the system of cutting up into little
bits in general (p. 9), that instead of giving an appear-
ance of increased size in stone, whatever it may de on
paper, it is a mistake of the very worst kind, an
attempt at imposture which invariably fails; for after
the first minute the eye recognises nothing but the
universal littleness, and regards the whole building as a
kind of baby house.

Vaulting.—1I have little to say on this subject, as
it is fully treated of in Mr. Garbett’s ¢ Rudimentary
Treatise on Design,’ and Mr. Fergusson’s ¢ Handbook.’
But I have to protest against that abomination of the
vigorous style men, showing rough stoue work in vaults
instead of plaistering it, as was always done in the
days of real Gothic architecture. And there is another
quite as bad, which the great professor of ¢ conservative
restoration,” Mr. Street, has thought fit and been allowed
to introduce into the south transept of York Minster,
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i.e. substituting mere boards, visible as such, insted be
the antient plaister; indeed he has done both, one in
the middle and the other in the aisles. Nobody ought
to subscribe another shilling to a restoration carried on
in that way. Besides the other objections to such a
change, he does not see—or care—that it has the effect
of making the vault look much lower. I had some
difficulty in convincing some visitors lately that that
transept is really as high as the other. Mere geometri-
cal details about vaulting would be interesting to few
readers, and so I do not give them.

I contributed a little to some papers on it at the
R.LLB.A. in 1874-5, chiefly for the purpose of correct-
ing the common fallacy of treating Gothic vaulting as
if it all depended on the ribs, and as if the filling up
or panelling did nothing; whereas it does a great deal,
and indeed is essential to the stability., I also defended
‘fan tracery,” which it has been the fashion of late to
denounce as base and unreal, whereas it was one of the
few real originalities of the Perpendicular style: not
when it runs into the unmechanical monstrosities of
heavy pendants from the ¢springers, like those in
Henry VII.’s chapel at Westminster (see next page), but
inits genuine and perfect form at King’s Chapel, which
is the widest vault in the kingdom, and the Lady
Chapel at Peterborough, behind the round apse, and
some others. That kind of vaulting is as genuine
mechanical construction as the plainest Norman, or
the most elaborate Decorated with any number of
diagonal ribs filled in with plain stones. But if people
start with an erroneous theory, which is entirely wrong
‘mathematically, that vaulting means ribs, and then
find a class of vaulting in which the ribs are manifestly
subordinate ornamental appendages to the general
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{ce, they naturally jump to the conclusion that it is
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such vaulting as a ‘sham; whereas it happens to be
rather more real than the other, and the ribs an
appropriate ornamentation following the lines of pres-
sure, and displaying them more clearly than any other
kind of vaulting. Still all the kinds are good in their
way, though I should rather call this the most perfect
than the least.

It is worth notice that the vaulting over naves (in
which I include all main roofs constructionally) hardly
ever rises above the top of the walls ; so that the beams of
the wooden roof above can lie over it without touching.
Consequently vaulting must be lower than an open
wood roof by as much as the width of the building if
the roof is equilateral. The pits (called pockets) in
the spandrils over it were not filled up, hut merely
plaistered, except on the aisles, where the pockets are
filled up with concrete to make a floor for the triforium:
which is the space between the stone vault and the
wooden roof. The value of vaulting with a wooden
roof over it as a protection against fire has been
exaggerated, though of course 1t is something. The
damage to Canterbury cathedral would have been far
more serious when the roof was set on fire in the usual
way by plumbers in 1873 if it had been an open
roof falling down into the choir. Lincoln Minster was
saved from a fire, when the great tower roof was
ignited by lightning, by a tank for rain water which
had luckily been put up there not long before. No
fire engines will send water to such a height. I had
a tank put in the tower of Doncaster church when it was
* rebuilt in 1858.

Roofs.—I bave already treated of the various roof
pitches at p. 179 without any special reference to
churches. It is impossible to discuss the various
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internal forms of open roofs without drawings. The
handsome volume of them by Mr. Brandon is well
known. I have one remark to make about a very common
form of roof—or rather a feature common to several
kinds, viz., that the shortest upright rafters from the
inside of the wall, which meet the longer ones from
the outside, should not be upright ; for if they are they
always appear to lean outwards, just as the upright
part of a ¢stilted’ arch does. They should lean a little
inwards if they are meant to look upright.

A very good and strong form of roof over thick walls
is six-sided (see fig. 16), though it is not a semidodeca-
gon; for the topmost angle A, should be sharper than
the others, or the internal contour of the roof higher than
half its width; but all the sides of the hexagon (not
using that word mathematically) are equal. To a certain

. extent the form is arbitrary;
for the point A may be,
within certain limits, any-
where. But if you wish the
angles at E and F alsoto he
equal, the place of A is not
arbitrary, but is fixed by
drawing lines BA and D A
parallel to ba and da. You
may then find E and F by
trial with a pair of compasses, making AE, EF, FB,
equal, though of course that is not the mathematical way
of doing it, but the formula for it is not so easy as to
be worth considering as a practical way of doing it.

Roofs of that kind—or of any kind— do not look well
unless the rafters are thicker than they actually need
be; and it is singular that they look better not laid
the strongest way; i.e. 47 X 5” beams should not be set

Fic. 16.
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edgeways but broadside downwards, with not more than
a foot between them, in a roof over a nave (say) 24’ wide
and about 32’ high. You may see that they were so
laid flatways in old roofs, at Howden and elsewhere.
Architecture is not engineering, and should not look as
if pains were taken to economise materials and strength,
but prodigal about them.

It is a great mistake to varnish deal roofs besides
staining them oak colour, as indeed it is to varnish
seats or any other woodwork in churches. Buildersare
sometimes negligent in not making the junction of
the roof with the walls air-tight (which they call
beam-filling) : and architects and clerks of the works
do not find it out, and so the first cold weather
chills the church beyond the power of any stoves to
warm it, and people go on for a long time without
finding out the reason, and then have to pay somebody
else to do what three persons have been already paid for
doing and seeing that it is dome. It is commen to
finish off the walls at the top with only small stones,
whereas they ought to be the largest, in order to hold
the wall together, with the aid of the roof, and to
protect it from decay. At St. James’s Doncaster I
remember specifying that the walls should finish with
a course of large through stones, and the importance
of it has been brought to my notice by the alarming
state of the nave walls of St. Albans lately. Small
stones, depending only on mortar and with no great
weight upon them, have no real tenacity, and get loose
altogether when any damp reaches them, as it always
does in time. The top courses should be set in cement.

Clearstory.—Some persons who denounce Gothic
architecture are not aware that the division of a long
and wide space into a nave and aisles, with a story for
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windows rising clear above the aisle roofs is the best
mode of lighting and the cheapest mode of building
over such a space. (How the absurdity of spelling the
word clearstory arose I cannot think, unless it began in
the days when people spelt anyhow,* and has been kept
up under a sort of notion that it looked clerical or
ecclesiastical ; ladies are rather fond of pronouncing it
.accordingly clerrestory.) Mr. Fergusson thinks that
Greek temples were lighted by an analogous contrivance
of something like dormer windows sunk in the roof.
Yet some architects after building a clearstory seem
afraid of putting it to its proper use of lighting the
church, inserting only a few little holes, and sometimes
putting painted glass even into them; which never
ought to be in any clearstory, except perbaps those
very large ones as full of windows as possible which
were built for that purpose in Perpendicular times.
They began doing it at Lincoln some years ago and
were obliged to stop. Where a clearstory is carried
round an apse the eastern group of windows may be
painted. A

For the sake of light also it is necessary to leave
the west window unpainted if the aisle windows have
painted glass, as the light then comes from behind the
congregation. But somehow no clergyman seems cap-
able of refusing an offer of a painted window, however
injurious to the church, or even if as bad as the north
transept window of Doncaster, which would have been
a disgrace to a large church in the days when painted

~ * In some old Scotch statutes I have seen abominable spelt ah-
hominable—or far from man. No doubt the speler thought he was doing
a very learned thing, forgetting all about absit omen. Some auctioneers
and surveyors in like manner think it looks learned to spell the site
of a house ‘scite, whereby they only show themselves insciti.
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glass was at its worst.* Semiopaque windows also are
a decided mistake, at least in churches, being too dark
for lighting properly, and entirely wanting the intrinsic
brilliancy of good coloured glass. Although you may
be able to condemn absolutely the design of a window
on paper, or to approve it so far, no paper picture can
prove that it will be a good one, as far more depends
on the execution and the character of the glass than
on the drawing, or what is called the ¢subject’ of the
window.

Short transepts.— I have already said in chapter ii.
that deficiency of length is one of the commonest faults
of our modern churches, though any architect with eyes
that can sée must know that length was a distinguish-
ing feature of old English large churches over foreign
ones, which rather expatiate in height. And that
difference is still more striking in our transepts. As to
the old ones, a glance at the table of dimensions at
the end of the book will show you the kind of scale
on which they were built; but it is not so much a
question of proportion to the nave or to the whole
length of the church, as of securing a length which
looked considerable independently. For instance St.
Albans with the longest of our naves has a transept
shorter than Salisbury, and Winchester the next longest
has a transept practically the same as Salisbury. Yet
nobody will say that the Salisbury one looks too long
or the others too short. The only British cathedral that
I remember with a transept strikingly too short is
Glasgow. Generally each transept, north and south of
the tower, was 3 or 4 bays long in cathedrals and 2 or 3

* T recognise the design as one which I succeeded in 1861 in keep-

ing out of the east window in favour of a fine one by Hardman. The
maker has been kind enough to convince everybody that I was right.
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in large parish churches: always distinctly longer than
the width of the tower. Compare with these such things
as the new St. John’s Chapel with a tower of almost
cathedral size and a pair of transepts like overgrown
porches, stuck to it, which would be far better away
altogether; or Ossett near Wakefield, with the general
dimensions of a large and fine church spoilt by a transept
only 75" long and a nave much higher than the tran-
septs and chancel, and innumerable modern churches
not worth naming, and you will see that the art of
effective transept building is lost ; besides the generally
bare and starved look for which the ends of modern
transepts are remarkable.

Then there is that peculiar modern abomination, the
double-barrelled transept, which Mr. Street actually
wanted to add to Eccleshall church, which has a west
tower and no transepts, as a specimen of what he
called ¢conservative restoration, and you may see
them in various new churches. Some men think that
they have built a transept when they have stuck a
gable facing north and south on the last bay of an aisle,
and that they have improved the aisle thereby. Others
go still farther and stick a gable over every aisle
window, like a whole brood of young transepts. It is
true that there are a few foreign aisles built in that
way, but they are on a very different scale from these
mew ones here. Besides the fussiness and want of -
repose of such building it increases the cost, and makes
a number of gutters or valleys in the roof to get out
of order, just as the promiscuous roofs in modern
Gothic houses do. What I said about the modern mis-
take of nave and chancel of a cross church of different
heights applies equally to transepts. The four limbs
of old cross churches were always intended to be of
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equal height, whether round a central tower or without
it, as at Redecliffe church and the second transept
of the cathedrals which have two. The intention
was occasionally frustrated by an alteration of design
after part was built; and a few unimportant parish
churches may have been originally built with abnormal
transepts, but the rarity of such exceptions proves that
the contrary was the rule, and that the exceptions were
considered a mistake. Four unequal limbs round a
tower look bad enough, but even they are far surpassed
by the clumsiness and confusion of four unequal roofs
brought together without a tower to ¢stop’ against:
yet this kind of confusion is just what modern
architects and their abettors think extremely Gothic.
The more inequalities they can get, vertical and
horizontal, the more vigorously Gothic they flatter
themselves they are.

Windows are such an important part of architecture,
that I almost fear to touch upon them, lest I should
either say what will seem absurdly little, or else be led
into too much detail. But I shall keep to the plan of
only noticing what appears to need special notice. One -
must deal with them according to the styles. Norman
is at last rightly disused except in restoration, and I
have nothing to say about it, except to remark on
every occasion that fine and even very regular work,
such as masons delight in, so far as they do in anything,
is utterly fatal to it ; and the natural rudeness of the
original Norman work is now unattainable. It was
then the work of men doing perhaps as well as they
could, and always thinking more of the general design
than the execution ; and that you cannot have now.

There is, or was till lately, a notion that Early
English was a very plain style, and that any slits in a
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wall with very pointed heads, would make good E E
windows. I have already corrected the mistake about
the very pointed heads (except when there were special
reasons for them), and the other is a great mistake too.
Wherever E E work and even the best Decorated
come together, the former is nearly always quite as
elaborate and massive, and often of more elegant
proportions. It is a style that requires very careful
handling, as everything depends thereon ; whereas in
the two Decorated styles the window tracery is apt to
overpower everything, and if very good, really may com-
pensate for serious defects of other kinds.
Perpendicular window tracery is below notice, and
was a mere expiring and desperate attempt at novelty
where invention and variety were exhausted. I said
a good deal about various patterns of Decorated
tracery in my book on Church building, and on the
vital importance of sufficient thickness and depth both
of mullions and tracery, and shall not repeat it here.
I will only add one caution, not given there. Remem-
ber that any new pattern that you can invent, will be
an old one as soon as it is up, and will be criticised as
to its beauty only, and not as to the question whether it
occurs anywhere else. In windows of few lights there
are very few possible patterns that are fit to use, and
therefore if you determine to have new ones, they will
necessarily be bad; such for instance as bringing a
tracery circle as wide as the whole of a two-light
window far down below the spring of the arch; and
other vagaries of that kind. The spring of the tracery
arches, or the small heads of the ¢lights’ may be, and
is, better a little below the spring of the great arch,
but so little that it is hardly visible, and only just
enough to make the general filling with tracery occupy
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the whole of the great window arch ; otherwise it looks
somehow starved. For the same reason, large and tall
windows are better with arches somewhat higher than
equilateral, as most of the great old ones were, but not
- all. Indeed, any arches which stand high, Z.e. on high
pillars, are generally better for having a high pitch,
and especially the arches of a great tower, as they
look, and are, stronger for it also. The arches of the
nave of Westminster Abbey, wkich is much the
highest of our naves for its width, and as high as York
absolutely, have also the highest pitch of any. On the
other hand, those of Lincoln are too low, and spoil that
externally perfect cathedral inside sadly. The pitch of
an arch is always taken from the inside, as being the
part which strikes the eye most ; and I need hardly say
that the deeper the mouldings are, the lower the pitch
becomes of the outer mouldings or extrados of the arch
compared with the intrados or soffit. The pitch of an
arch is not measured by its curvature, but by the sharp-
ness of the angle at the apex. The intrados is neces-
sarily more curved than the extrados, though the pitch
is necessarily higher if the mouldings are parallel or
concentric, as usual in all English Gothie.

Window tracery. — There is one piece of very
common if not universal slovenliness in architects’
offices, against which I think it right to warn church-
builders. They will not take the trouble to design
any patterns for the glazing in the tracery to suit the
quatrefoils, trefoils, and other figures of the stonework,
but actually let them be glazed right through with the
common diamonds, which of course do not fit the tracery.
At Doncaster, where there were at first no painted
windows, an enthusiastic clerk of the works (since dead)
designed all those patterns himself; but the execution

T .
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of them had to be paid for as an extra; and he did the
same for St. James’s church Doncaster, where most of
them still are. Nobody who has not seen it would
guess what a difference it makes in the effect. Some of
those in the great east windows of those two churches
were 80 good that I was sorry to lose them even for the
painted glass. It is a pity that architects will not
attend to simple and obvious things of this kind
instead of looking out for every opportunity to stick
on or paint ornaments, and stick in little bits of
marble like raisins on a pudding, and cut short shafts
in two for pretended rings to hold them; not that
many of them know that that was the meaning or
origin of such rings, any more than they know the
true meaning of cornices, but consider them mere
ornaments for the corners of cielings; and their only
notion of an architrave is a board round a doorway
with some sprawling ogee mouldings laid on it; and
they nail large beads round panels projecting above
the ¢styles’ of the door, which could by no possibility
have been the real construction, though ordinary spec-
tators don’t know that; and then they go and prate
against plaister and oak painting for being shams.
Window bars.—Some architects will put the iron
window bars, to which the glass is tied, outside instead
of inside, fancying they look better. That is a matter
of taste ; but it is a matter of fact that in that case the
wind is always tending to tear away the fastenings of
the glass ; and further, that the bars outside are certain
to get rusty, for they have no chance of getting painted
after the first time. I have seen them rusted quite
away at their insertion in the stone, or rather lead;
which rusts iron by galvanic action besides the ordinary
tendency to rust. I always insist on their being inside.
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They do no harm crossing the diamonds visibly, and it
is a great mistake to try and hide them by putting them
oblique to coincide with the lead framing, or to make
them very thin ; or to take any particular pains about
the distances being equal ; or to put a narrow border
of small panes round the diamonds; or to substitute
large sheets for them, which spoil the effect of the best
Gothic church windows ; while diamonds look equally
absurd in common square windows in good houses. No
shape or size looks so well for the diamonds of church
windows as the usual old one of 4/ x 5", which fits
any width of an even number of inches between the
mullions. A strong copper bar at least 2”” x {” should
be built in across the full width of a very large window
at the top of all the upright lights. An iron one is
sure to rust and split the mullions.

Ventilation of churches is nearly always done by
some kind of swinging frame in the windows, which are
nearly all wrongly made. Nothing seems able to con-
vince architects and builders of that very elementary
piece of mechanics mentioned at p. 205 as to the
necessity for putting the pivots of a swinging window
frame not only above the centre of gravity but within
the middle plane of the frame, so that they will shut
themselves and the wind will not open them, as the
pressure and the weight of the lower part will prevail
over the upper ; and they should fit easily in two other
angle-iron frames, of course facing different ways for
the upper and the lower half; and should be in the
clearstory windows where there are any, and if not, as
high as conveniently can be. They look better occu-
pying the whole width of one light, and they should be
taller than their width. If it is found necessary, wire

netting may be added to keep out birds, but it has not
T2
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been found so in the Doncaster churches, where these
ventilators are both large and numerous, nor in Lincoln’s
Inn chapel. Weights are often added to the bottom
outside to make them shut, the makers having never
reflected that if the pivots were in the proper place no
weights would be needed. The things called ¢ hopper
ventilators’ are frightful, and admit of no modification
that I know of that will make them tolerable ; and they
admit very little air for their size besides, compared
with a swinging frame. I have seen an apostle’s head
made to drop down by pulling a string for the purpose
of ventilation ; but swinging ventilators keep out rain
better than sashes, which have to be left open fre-
quently without attendance in churches.

Louvres, popularly called luffer boards, cannot be
dispensed with in bell-chamber windows, or the tower
will be sometimes flooded with rain. Thick rough glass
is the best material for them, as it does not darken the
room as wood, stone, or slate ones do. The large
projecting louvres which some architects affect are very
ugly, and were used in no old English churches, though
they were abroad. They should barely overlap, or they
confine the sound of the bells, as any louvres unfortu-
nately do to some extent. All the bell-chamber
windows and any openings in a spire should have wire
netting fixed round them in the most permanent way
possible. And with the usual preference of wrong to
right, the people who put up such things, and wire
caging over painted windows, will make them with the
thick wires tied together by very thin, which soon rust
away and then the whole fabric perishes. The proper
kind to use is wire of 17 or 18 (iron) gauge woven by
machinery in square half-inch meshes, which will hang
together and keep out birds even if it gets damaged to
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a moderate extent. The quantity of sticks and dirt
which birds accumulate in towers would astonish those
who have not seen it. It was through them that the
second, or clockmaker’s fire in York Minster happened
in 1840; and they tend to rot the floors and beams by
damp, when the rain and snow come in as they gene-
rally do.

At the same time there is no doubt that any louvres
confine the sound of bells, and single bells not hung for
ringing may very well be quite open either on the top
of the tower or in an open bellcote or bellgable. At
the Westminster clock tower the bell-chamber is paved
so as to throw off the rain into gutters outside, and
there are no louvres ; but those bells do not swing, and
the frame is iron. Louvres cannot properly be dis-
pensed with in church towers with all the apparatus for
bell ringing. In some old towers there are large round
holes in the walls above the windows, obviously for
letting out the sound.

The best kind of glass for church windows is that to
which the name of cathedral glass has been given, and
it is also called Hartley’srough glass. It is about  in.
thick, or 23 oz. to the foot, and irregularly rough, not
the ribbed or corduroy glass which is used in house
windows intended to let in light but to prevent looking
through. I mention this expressly, because through the
stupidity of a contractor and the carelessness of an
architect I once had this latter kind substituted for the
former in a church. But if there are any particular
windows in a clearstory through which the sun will come
into the preacher’s eyes, the ribbed glass is better for

~ those windows than ¢ cathedral glass,’ as it dissipates the
light more.

Acoustics of churches.—I wish I could throw more
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light than I can upon this subject. It is a lamentable
fact that nearly all old churches are easy to hear in,
including many very large ones, and most new ones
hard, though there are exceptions both ways. All
sorts of arbitrary or imaginary rules have been pre-
tended to be discovered and laid down in books as if
they were deduced from experience. But that is the
modern way of making theories, ¢.e. to make a guess
from one or two instances—or noune, and then to invent
something looking like a plausible reason for them, and
then set to work to deduce conclusions from it as if it
were an axiom. I have never read or heard a single
rule about acoustics which I could verify by experi-
ence, and 'I have been struck with the very small
difference in construction or dimensions which some-
times makes all the difference between a good and a
bad result. Generally it seems to me that buildings
of which the proportions look satisfactory are also good
for sound; and I think I may say that the dispro-
portion which produces the worst results is excessive
height in proportion to length—which is the very
thing that modern architects are most prone to. In
confirmation of this view, I have known several churches
acoustically improved by being lengthened. On the
other hand some churches with very ample length have
a very bad echo, such as Bath Abbey, which has ample
length for its width, and no inordinate height, with
fan vaulting, and has a dreadful echo, which they have
in vain tried to destroy by stretching wires across.
You may see in the treatise on ¢ Acoustics of Public
Buildings’ in the Rudimentary Series of the publish-
ers of this, particulars of some successful and unsuec-
cessful large buildings; but the author has found it as
difficult as I have to deduce any certain conclusions
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as to the proportions and sizes which can be relied on
for producing good results. Lining walls with wood
unquestionably does good, and bare floors are bad. In
some cases coved elliptical roofs seem remarkably suc-
cessful, as I also have observed, but not invariably.
School rooms with bare floors are especially apt to
be anacoustic. Churches are generally better because
the floor is broken up with the seats. But I cannot say
that all low churches, even with massive seats, are
good. The Temple church is very low and yet very
hard for preachers; and so is Lincoln’s Inn chapel,
which is no bigger than a moderately large hall and
also rather low—but much too short for its width. The
Temple church may be affected by the Round beyond
the available church, and I have little doubt that Lin-
coln’s Inn chapel would be improved by lengthening,
as the library there has been. I remember two new
churches at Bournemouth, one very high (in more
senses than one) which was extremely bad, and the
other low with a barrel roof, which was good. One of
my own churches, St. Chad’s Headingley, which is as
high as its entire width (the old cathedral proportion)
is as easy to read in as any old church, but I cannot
take credit for having designed it with any knowledge
of what its acoustic condition would be. St. James’s
Doncaster is not quite so good, at least not for all voices.
Its height and width are about the same, but the ends
square, whereas Headingley is apsidal. St. George’s
Doncaster, which is certainly too high for its length, is
good for music and manageable by good voices, and on
the whole successful for such a large church, though it
would probably have been much better if its proportions
had not been spoilt by that foolish rage for height of
which I have so often spoken. On the other hand, All
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Saints Halifax, by the same architect, is extremely bad
—not merely with an echo, which is the most common
fault, but that utter deadness and resistance to every
kind of voice, which I have met with in some quite
small churches,such as. Meanwood near Leeds, which is
too narrow for its height. They are both very high for
their length, and so is St. Saviour’s Leeds, which is
about the worst I was ever in.

I cannot find that the existence or non-existence of
pillars, or division into a nave and aisles, makes any
difference, as some persons have alleged, judging hastily
as usual from a few examples. Some large open halls
are very good, and others very bad; and so are some
churches with aisles and pillars. Nor can you say
beforehand that any one kind of roof will be either suc-
cessful or unsuccessful ; .e. the result does not depend
upon the shape of roof. Some vaulted buildings are
good, and others bad, as the naves of Westminster
Abbey and York Minster, I have no doubt from their
great height. The choirs of both are better, perhaps
from the screens and enclosures. Whitehall chapel
used to be the worst preaching place of its size I was
ever in: a simple parallelogrammic room with a flat
cieling. It has been improved by hanging curtains all
round the upper part of the walls; which however would
be impracticable in a Gothic church, or at least would
completely spoil the architectural effect of the clear-
story, and probably darken it too much. Most, if not all,
the polygonal chapter-houses have such an echo that you
can hardly hear anybody speak in them.

I cannot say that I have found wires stretched
across churches which are afflicted with an echo produce
such improvement anywhere as it was stated in news-
papers that they did. Some are better when the
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congregation is in, and some worse. I have heard that
some have been improved by giving more ventilation ;
but I have no trustworthy information about it. Itis
certain that the ancients had devices for improving
the acoustics of large buildings, besides their better
knowledge of the requisite proportions, which we hayve
lost altogether: for in the days of the vast ancient
theatres, such as the Coliseum at Rome, ten times as
many people could see and hear as in any modern
church; and they had a peculiar contrivance of hori-
zontal pots along the seats, which are understood to have
augmented the sound in the same way as a short and
wide tube presented to a hemispherical bell when struck
augments its sound.*

Pulpits naturally follow the subject of acoustics.
And first, their position for effectiveness, if there is
any doubt about it, should be tried by drawing lines
from the pulpit to includeall the pillars, and observing
how much space is hidden by them. The proper height
for it in any large church is best determined by trial, as
we did at Doncaster, and found that the pulpit floor
5ft. above the floor of the church was the best height ;
but that is higher than is requisite in smaller churches.
The best direction for the preacher to face must also
be found by trial. There, and in some other churches,
even very small ones, the preacher is best heard facing
S.W. or N.W. (acording as the pulpit is on the
porth or south side) rather than straight down the
church or west. Sounding boards are entirely exploded,
most of the old ones removed, and no new ones built
except that in St. Paul’s Cathedral, under the Dome.

* I showed this experiment in a lecture on bells at the R.LB.A,, in
1855, as may be seen in their Transactions.
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Theoretically it would seem they ought to help the
voice, but practically it seems they never do, except
in that one case, where it really seems to be useful. It
was made of hyperbolic (not parabolic) shape by an
architect, of unusual mathematical knowledge. I do
not mean Wren, who was a professor of mathematics
before he was an architect, but Mr. Penrose.

The architecture of pulpits seems to be very little
understood now-a-days. Monstrous sums are some-
times spent in building them of the most ostentatious
ugliness. The ¢tubs’ of the 17th and 18th centuries
were nearly always fine specimens of woodwork at least,
such as you could not get made now for any money;
and though certainly very unhomogeneous in style with
Gothic churches, they were not at all more so than the
marble boxes of no style ever known upon earth, which
we see now where the architect has meant to produce
something very grand indeed; or those stone tubs to
which Sydney Smith gave the name of parson-coolers,
designed as the plain and neat article in pulpits when
economy is demanded.

A pulpit does not indeed admit of much variety in
the principle of its design. The fundamental idea of 3
Gothic one must be an arcade of small arches carrying 2
wide rail or desk, and supported either on a large base
or platform, or else (the exact opposite) by a smaller stem
or short pillar or cluster of pillars. Or there is one other
form, viz. a large bracket or corbel from the wall or
great pillar against which the pulpit stands, of which
the most famous specimen is at Trinity church
Coventry. The arcade may be either close or open;
but the latter generally looks the best, because it shows
more depth, especially when lined, as it always should
be, with red cloth, hanging all round inside from a
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cloth cover on the top or desk: by which I do not
mean that little sermon-holder stuck upon a prop which
architects delight in, but a real wide desk or slope
running all round at the proper height for a tall man,
7.e. about 3%/, leaving short men, who are not short-
sighted too, to stand upon a stool. I am surprised that
nobody discovered before we made the new pulpit for
Doncaster church how much better the effect is of
that wide desk running all round than of those little
elevations of either brass or marble just wide enough
to hold—and to display the sermon. :

That plan has another advantage too. When the
whole enclosure or preaching gallery, as we may call it,
is about 34’ high it is easier to get a handsome set of
arches than when it is as low as usual. The few extra
inches of height, though little in themselves, make all
the difference between the shafts looking dumpy, and so
giving an air of smallness to the whole fabric, and their
looking a sufficient height. It may save trouble to
mention that the best way of treating such a pulpit
internally is to put a number of brass-headed nails
about g” apart, all round the top of the desk near the
outside, to serve as buttons for a thickly lined cloth
covering all the desk ; for which the pattern should be
cut out in paper on the spot, if you mean it to fit; and
then hang the curtain quite flat and smooth from the
inner edge of that. Anyone who will take the trouble
to look at the pulpits of St. George’s Doncaster, St.
Paul’s Burton, or St. Chad’s Headingley, and com-
pare them with the far more pretentious marble fabries,
solid or open, of modern architects will be able to
judge better than from any further description which
kind is the best both for convenience and appearance.
There are so few old Gothic pulpits in England of
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any importance beyond the very small number given
in the ¢Glossary of Architecture’ and some other
books, that our architects have been thrown more upon
their own resources than for most other subjects of
design, and I cannot say their success has been remark-
able. Candlesticks for pulpits with moderately sloping
tops, such as these I have described, are best made
with large weighted wooden bases cut to the same
slope, which enables them to stand upright anywhere
along the top.

Reading desks might be disposed of, so far as anti-
quity is concerned, in a chapter like the famous one on
snakes in Ireland, consisting of the word ¢ Nomne; for
no old ones survive, as far as I know. In cathedrals,
as everybody knows, the desk is never more than a
slight elevation in front of one of the stalls, In parish
churches now-a-days not one clergyman in a dozen is
content to read the prayers facing the congregation as
they all did in parish churches from a long time back
until lately; and most desks are made facing either
north or south, and I have nothing more to say about
them, except a small piece of purely practical advice
not impinging on any theological views; and that
is, both in pulpits and reading desks, and also at the
communion table, to have the kneeling stools open
underneath, so that your feet can go under them when
standing. Architects and ladies are fond of getting up
large kneeling bozes covered with decorated cushions.
The cushions and the decoration may be right enough,
but I have seen and heard clergymen, and even bishops,
kicking about the boxes in the vain attempt to find rest
for their faet when they rise from kneeling to standing,
especially in small pulpits.

Another practical matter is that desks and lecterns
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are often put so low above the floor, that people
sitting a good way off can hardly see the reader over the
heads of those in front of them, and I have found
clergymen complain of architects for designing these
articles to suit the look of the church when it is empty,
forgetting that the people’s heads will be considerably
above the seat backs. As I have said so much of the
pulpit of Doncaster church I think it prudent to add
that the reading desk is no child of mine, except in its
position and its size: on the contrary, I thought it so
bad that I managed to stop there being any pulpit,
which was designed in the same style, and we lived on
a borrowed wooden tub for some years, until at last the
architect accepted my general design of the present one,
which I also gave, in order to keep out a worse offered
by another person.

Lecterns are now of more use and much more
largely used than formerly, as it has become more the
custom for either a second clergyman or a layman
to read the Lessons, and few reading desks are large
enough to contain two persons comfortably. Both they
and pulpits are always much smaller inside than they
look outside. The lecterns themselves are generally
very poor and flimsy things, besides being too low,
as I observed just now. As brass eagles have returned
into fashion, it is worth while te mention that 99 out
of 100 of those birds stand too upright, and exalt their
beaks so as just to come before the reader’s face. Go
and look at Wren’s eagle in St. Paul’s, and you will see
how he attended to this, as he did to every detail,
keeping his eagle’s back at a low inclination, and his
beak low besides. As I have often read the Lessons
from a variety of lecterns and reading desks, I must
confess to the weakness of liking some kind of rail
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wherever there are several steps. The want of it is
sometimes dangerous to old men ; and indeed any man
may fall from treading on his surplice,* or in stepping
down backwards.

Altar Steps or Footpace.—This absurd name is ap-
plied by high church architects to a step surrounding
the communion table on three sides, and the step is as
absurd as the name, and more inconvenient. I am
quite aware that that is a matter of indifference to
those who fancy that they are thereby evading or defying
the law and making the Table as much as possible
into an Altar, and that they are altogether beyond

* A clergyman at the Church Congress 1875 said that he made a
point of doing nothing in the service which he could get a layman to do
for him, and either said or implied that laymen read for him not only
the Lessons (which is common) and the Psalms (which are equally
lawful for a layman to read, and I have sometimes done it), but the
Litany and some other prayers. That, I have no doubt, is uncanonical
and unlawful, although by some Cathedral statutes a ¢lay Vicar’ some-
times reads or chants the Litany jointly with a ¢ priest Vicar’; but that
is a different thing. I may add that a Lord Chancellor, who has often
sat on ecclesiastical cases in the Privy Council, told me that that was
his opinion also. The old idea, and probably the correct one, was and
is, that all persons who take a part in the service distinct from the
general congregation, ought to wear surplices, as the undergraduate
readers of the Lessons in college chapels and the choristers in cathedrals
always do. Indeed in some of the colleges all the members wear sur-
plices on Sundays and holydays, and in others all the ‘scholars’ or
members of the foundation. It is quite clear that the visible clerical
distinction is not the surplice, but perhaps the black stole, or scarf, or
¢ decent tippet’ of the canons, whatever may have been its origin: so at
least it is held by some persons learned in such matters. The days of
female singers in smart bonnets are happily gone with the galleries in
which they displayed themselves, and the surplice is the old ministering
uniform : whereby I mean the long white linen surplice with equally
long sleeves, of old pictures and brasses; not that modern copy of Mrs.
Squeers's jacket in an inferior half-cotton fabrie, over a long dark petti-
coat, with a row of close rivets up the front like a boiler, which the
ritualists have adopted, with equal regard for antiquity and beauty.
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the reach of argument. But for more rational people
I remark that whenever one more step is really
required than can be conveniently got outside the rails,
it is much better carried right across the front of the
table than returned round the ends, besides looking
larger and therefore better. A step just behind where
you are standing is always dangerous in case you for-
get it, and at any rate troublesome, and there is no
conceivable advantage in it. In fact everybody knows
very well that they are only built as favouring the
illegal altar theory. But I warn church builders or
restorers that if they mean not to have them they
must take care not to make their architect their
master, as I said in the first chapter. I have knownan
architect persist in doing it, even in a narrow apse,
leaving therefore a little wedge-shaped hole for the
clergyman to drop into, in spite of his objecting to it.
The Vicar of Doncaster and I had some difficulty in
making Minton’s men understand that the orders of
the Committee were to be obeyed in re-building that
church, and that they were not to lay their tiles for a
step. The clerk of the works told me afterwards that
even he could hardly persuade them to believe it. At
Bath Abbey and some other large churches the long step
carried right across the large space within the rails looks
very handsome, and more elevation is required in a very
long church or chancel than in a short one.

Another modern ritualistic folly is that of making
the communion table look like a large box with a lid
to it, by the comstruction of ‘the altar-cloth’ fitting
tight and square all round it, with a fringe or border
5 or 6 inches below the top of the table, just where
thelid of a box of that size would be. I do not suppose
that the object is to make it look like a box, but that
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is the effect of the architects’ and ladies’ established
modern altar-cloth, a shape which no genuine table-
cloth in the world ever had. Some tables are actually
made as boxes, as you may see on week-days when their
garments are tucked up, obviously in order that they
may be as unlike tables as they can within the letter
of the law. By way of unconscious rebuke to this
absurdity one sometimes sees over them a copy of some
famous picture, or a carving, of the original institution
of the Lord’s Supper at an ordinary table covered with
a common table-cloth, with the corners hanging down
naturally, which looks much better.

The most convenient height for the Table is 3 feet,
and it need never be more than that width, and in
small churches may be less. The length may be any-
thing from § to 10 feet, according to the width of the
chancel. We may say it should be nearer to a third than
anything else, except in chancels of unusual width, for
which that would be too much. Nothing requires more
care in making than an oak table top. If you mean it
to stand without cracking, it must on no account
have ends mitred in, and must be screwed to the frame
so that it can expand and contract with the inevi-
table variations of damp and dryness. I believe g9
out of 100 of them are cracked at the joints of the
boards. '

Metal work.—Some architects have a passion for
introducing as much brass work into churches as people
will allow or cannot help. Coal-smoke is utterly
fatal to brass, especially where it is so little attended
to and cleaned as it is sure to be in churches. I
have reason to know this both from clock-making and
church-building. I have seen the thin brass work of
a clock in a London tower completely rotted in ten
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years, so that it fell to pieces when dropped on a table,
and thin tubes fell from their own weight; and every
town now is only a greater or less approximation to
London in smokiness. Neither is modern brass or
copper at all the same thing as the old metals, as I
know from other tests. All-the brass screens, rails,
¢ gaseliers,” gates, pulpit desks, and other things which
our architects have been making people pay great sums
for in the last 20 years will have perished superficially
at least in 20 more. The gas standards of brass in
Doncaster church are utterly spoilt already, though
they are not yet 20 years old, and the Doncaster
atmosphere is pure compared with many others, though
far from what it was before the railways came. Iron
is infinitely better whenever metal must be used;
because it visibly cries out for paint, becoming too ugly
to be tolerated when rusty ; and moreover it only rusts
externally, and much more slowly (inside a building)
than brass, which decays right through. I have found
brass wire laid by for some years even in non-smoky
places become quite brittle, though not visibly decayed ;
and that is not the case with iron even when rusty.

A great deal of modern ornamental metal work is
miserably flimsy and weak, under pretence of being
particularly strong and ¢real’ and superior to cast metal.
If the old builders and artists had possessed the
scientific knowledge that we do we may be sure they
would have produced artistic and beautiful results with
cast metal, instead of talking nonsense about its being
impossible; and at any rate their wrought metal work
was sound and stiff, and not liable to be pulled to
pieces or twisted out of shape even by cleaning.

Seats or pews (for I know of no constructional

difference between them) are generally made a few
U
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inches too low in the back. They should certainly not
be less than 34 in. and are more comfortable 36.
It is at last generally conceded that sloping backs give
more room, but it took a long time to produce that
conviction. And architects will not learn yet, nor
many clergymen, that closing up the space under the
seat completely makes the pews practically 3 or 4
inches narrower than if they are open for a few inches
above the floor. If the board is put forward, as it is
sometimes, it prevents kneeling and also leaves no
room for hats, which must go somewhere. If they are
entirely open, hassocks become fere nature or common
- property, instead of the proper number of them remain-
ing in each pew. The best plan is to have a strong rail
about 4 x 2 in. running all along the back of the
¢ standards’ under the seats, just enough above the floor
to let people’s toes go under it. Seats are now generally
made to slope a little upwards towards the front edge,
which really is a valuable modern improvement, or rather
revival of some of the old stalls, which were comfort-
able enough both in this respect and in their sloping
backs, though sometimes spoilt by a stupid projection
which catches your neck, just as many modern chairs
assume that people are convex at the back, instead of
flat, as they at any rate ought to be.

The best height for the front edge of seats is 17
inches from the floor.. It is a great mistake to cover
them with thick cushions; persons who want some
covering had better have those woollen mats which
are made for this purpose, and for altar steps, by
French of Bolton, and I dare say other makers of
church furniture and surplices, &ec. : but so far as I have
seen, his are generally the best. Kneeling boards of
any kind are very inferior to hassocks. I have said
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before with regard to oak in genmeral, but it applies
specially to church work, that the common practice of
rubbing it with wax is fatal to its proper effect for
many years, .. until it has all worn off or got des-
troyed by the air. Varnishing is worse, and is generally
given up on oak, though still too often used on deal.
Oiling spoils it altogether, but there is no harm in
slight staining of deal. The chisel marks of any kind
of carving or ornamentation should be left. Patience
is the only finishing that oak fittings want, or stone
either, as I said before; but the usual idea is to
smarten up everything for the consecration and the
newspapers, and to care nothing for what may happen
afterwards. See also what is said at p. g4, about the
bevels or chamfers of seat ends.

Somebody invented an absurd plan of prolonging
the seats backwards into the next pew to form a ledge
for books nominally, but really to knock your shins
against, instead of putting a book board in the proper
place near the top ; and it found great favour with the
high church clergy and their architects, and was pub-
lished as the only right plan of seat making. They
fancied that persons kneeling in such pews, without a
book board for their arms to rest on, would drive those
in front of them to kneel also; but in time they found
out that the effect is just the contrary, and that an
obstinate sitter has much the best of it and prevents
any one from kneeling behind him in a pew of that
construction.

Church Restoration is an architectural business
peculiar to this age. In old times churches were
¢restored’ by pulling them down and building up
others, almost always quite different, because in the
fixed style of the rebuilding age. That cannot be done

U2
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now, for the simple reason that there is no style of the
age, and nobody avows the intention of restoring in his
own style. But it would be amusing if it were not lament-
able, to contrast the architects’ disavowals of that in-
tention with their frequent practice. Here is such a
declaration from an architect of almost the largest
practice, in a printed letter respecting a particular
church: ¢I wish to say in a few words what I mean
by the word Restoration in connexion with such a
building. I wish to confine the work, which I should
do in it in the most vigorous manner (remember what
I said of that phrase at p. 97), to preserving the old
work and exhibiting it with as little alteration or addi-
tion as possible of any features which are at all conjec-
tural. I do not at all agree with church restorers who
allow their work to be seen all over the face of an old
building.’

Nothing can be more admirable than all this, except
the ¢ vigorous’ nonsense; but I am sorry to be obliged
to add that I have seen not one restoration by the pro-
pounder of these admirable principles in which he has
not ¢allowed his own work to be most conspicuous all
over the face of the building,” not certainly in adding
any features which were at all conjectural, in the sense
. that anybody could conjecture that they were ever de-
signed by a genuine Gothic builder of any style or
period. And the same may be said of most of the
architects of that school especially. Fortunately most
of our cathedrals and great churches have fallen into
sther hands. I have indeed heard and seen in news-
papers unnecessary destructiveness attributed to our
greatest church-restorer; and for what I know, in
some cases it may have been justly. But on the other
hand I do know that some of such charges have been
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made in pure ignorance, and utter disregard of what
is after all the primary consideration in buildings that
are not kept as mere ornamental ruins. Strangers
of the dilettanti kind, and people who would be
writing about gigantic gooseberries if they could find
nothing else to write about, see something that they
think picturesque or ancient in a church, and know
nothing of its condition or capability of standing.
Next time they come they find it gone. Off goes a
letter to a newspaper, ¢ The church has been restored
by Sir. . Scott, and to my horror I found that such
and such a thing of the most venerable antiquity had
been removed to make way for’—perhaps the most
important thing in the building ; but that is nothing
to the antiquarian great gooseberry man.

The truth is that all these matters are beyond the
reach of rules, but within the reach of common sense, as
to what should be preserved or destroyed in a restora-
tion. I defy anybody of real experience to deny that
practically speaking our great churches are conserva-
tively restored, as much as possible in the spirit of their
own builders, by the school of architects of which Sir
G. Scott is the head, who do not talk about it, and
that they are restored in the style of radical reformers
by those who do talk the cant of conservative restora-
tion. A church which has passed through their hands,
bas practically ceased to be a building of any known
English Gothic style, and become a mongrel of their
own style, if they have been allowed to have their own
way, and it requires a pretty strong hand to prevent
it. At the same time I never would rebuild a thing
which is incurably decayed, as a copy of the old one, if T
thought it bad. It has lost the value of genuine anti-
quity by the course of nature, and it appears to me
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mere prudery and nonsense to copy that particular thing
rather than build something more suitable or beautiful,
as completely in the old spirit as you can. Itis no use
denying that some old things were ugly. While they
have the interest of antiquity let them keep it; but when
that is gone the ground is open to do the best we can.
Refacing old stone.—This isabout the most destruc-
tive and wasteful operation that can be performed
under the name of restoration. Stone which has kept
a tolerably good face for centuries, or what is better,
has got covered with that brown vegetation which is
a symptom of the surface not perishing at all, will
sometimes be hastened to destruction by having that
surface ‘tooled off.’” A few years ago some architectural
idiot persuaded the Dean and Chapter of Lincoln to
begin it there. Luckily the alarm was raised before
they had done much- and the mischief was stopped.
Even the black parts of St. Paul’s are sound, and it is
the white parts that are continually decaying.
Worcester cathedral tower, which was reduced to
the meanest of them all, by all the decorative work
having been at some time cut off, I suppose to save
repairs, and all the top, above the upper windows,
finished in mere brick and plaister of the meanest
design, has been restored, chiefly at the expense of
Lord Dudley, to one of the finest of our towers; indeed
none of its own kind is in my opinion equal to it. And
this shows how much more may be done by the judicious
outlay of a few thousand pounds in restoring some fine
old building than by setting an architect to work to
spend far more in building up some fantastic little
¢ gem’ of a chapel of your own ; which will be praised
by the bishop and the newspaper reporters on the
consecration day, and the architect’s health drunk,
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and then no human being will ever care to look at it
again. That is the real test of good building, whether
people want to see it more than once, and it is one of
the differences between the effect of good proportions on
a large scale and extravagant decoration without them.
I will venture to say that nobody ever went twice for
the purpose of admiring, though they may go to show
their friends, the most costly little churches which have
been built in modern times, nor ever really thought
them admirable for anything but their cost.

While Doncaster church was re-building, at the
cost of 37,000l. for the building, which was cheap for
its size, compared with many other modern churches,
and 43,128l. including everything, except the organ
and painted windows since introduced, a gentleman in
the neighbourhood used to condemn our extravagance ;
but soon after, he set to work to build a chapel in a
hamlet of his own parish, and spent on it twice as much
per sitting as Doncaster church cost. I wonder which of
us got the most for our money. I remember an equally
costly little chapel being built in a small place near
Bridlington, while that grand nave, of large cathedral
dimensions, was crying out for restoration, being almost
in ruins. It has since been restored, but, for want of
funds, very inadequately for its merits. Rich people,
who know little of these things from their own experi-
ence, may take my word for it as a builder of no small
experience, both on a large and small scale, that the
restoration of a great old church, whose proportions
modern architects can neither spoil nor copy (as it
seems) will pay them infinitely better interest for their
money in every way that they can wish to have it,
than anything new that they can build. Of course
I am only speaking of ornamental outlay in building.
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Just now there is St. Albans Abbey, with the finest
part of the longest Gothic nave in the world, and the
oldest great church in this kingdom, only kept from
actually falling by being shored up with timber. It
wants at least 30,0001, to restore it safely and thoroughly.
Set the best architect you think you know to build you
the finest church he can for 30,000l. Do you imagine
that you would get anything comparableto St. Albans?
Yet some persons have spent much more than that in
building mere chapels overlaid with costly decoration
which gives nobody any lasting pleasure; and multi-
tudes of people turn a London ¢ decorator’ into their
drawing rooms to spend in paint and gilding and silk
and satin, which will all be shabby in ten years, twice
as much as would restore that cathedral if a dozen of
them combined for the purpose.
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CHAPTER VI

Domes—The great Pyramid—Sizes and Proportions of large Churches
and Halls.

I sap that I should treat of domes separately from
octagons in the position of a central tower. I may as
well repeat the introduction to a paper of my own on
the theory of domes, in the Transactions of the R.I.B.A.
of February 1871.

¢ Perhaps in this age of iron no great dome of ma-
sonry will be ever built again, yet we must all admit
that the two great iron and glass domes of the 1862
Exhibition, of which one was afterwards moved to a
much handsomer (but equally short lived) building at
the Alexandra Park, or that of the British Museum
reading room, though they are as large as any masonry
dome in the world, or the flatter oval dome of the
Albert Hall, which covers twice the space of those,
being 220 ft. x 185, (and now the still larger one of
the Vienna Exhibition, 360 ft. in diameter) have excited
no such interest as is still felt in the comparatively un-
scientific fabrics of the Pantheon and St. Peter’s at
Rome, the Cathedral of Florence, the Gol Gomuz of
Beejapore, and even the flat segmental domes of St.
Sophia at Constantinople and St. Vitale at Ravenna,
which last is made of pots. I suppose everybody will
agree with Mr. Fergusson that a dome is the most per-
fect roof that has ever been invented, especially on a
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large scale. But the cracks and bands of St. Peter’s,
the immense thickness of the Indian domes and the
Pantheon, Wren’s evasion of the difficulty at St. Paul’s
by building a cone to carry the lantern and the external
wooden dome, and the non-existence in the world of
any very large masonry dome of moderate thickness,
bave raised an impression that no such dome can exist,
and that large hemispheres of masonry must either be
enormously thick and heavy, or else must depend so
much on ties that we may as well build iron domes at
once.

‘The subject has naturally been discussed here
several times; and I see that on nearly every occasion
a wish has been expressed for a more complete in-
vestigation of it, which should be at once mathematical
and practical. Mathematical writers have hitherto
been content with proving what is practically known to
every man who ever turned a flat segmental dome over
a well; viz. that a dome of about half the height of a
hemisphete is stable, or has no tendency to fall in any-
where if it is sufficiently tied round the bottom, however
thin it may be. But there they have stopped, and left
us to conclude—and some of them have asserted, that
below that point, about half-way from the top of the
hemisphere, where this natural stability ends, we can-
not continue the dome at all without the aid of ties or
bands, or reliance on the tenacity of cement, or some
very great thickness, almost enough to make the dome
contain a cone, Indeed that conclusion was expressly
enunciated in the paper read here in 1859 by Mr.
Lewis, Professor of Architecture at the London Univer-
sity, who said (p. 117), “I believe that the real secret
of constructing lantern-bearing domes of large size,”
and others in a less degree, *is to make them approach
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go closely to the conical form, that their section shall in-
clude that powerful outline . . . . although by careful
attention to the goodmess of the materials and the
general bond of the work, it may no doubt be made se-
cure with other outlines; . . . . butthat any departure
from thisentailsrisk:” which would require a thickness of
at least 14 feet in a dome 100 ft. wide, smaller than St.
Paul’s, which is only 18 inches thick. Mr. Fergusson,
on the other hand says ¢ It is as difficult to build a
dome that will fall as a vault that will stand.” (Hand-
book, p. 441.) Between these widely differing views it
is time that we should come to some more definite con-
clusion as to the true conditions of stability. . . .

‘The problem is practically insoluble by any but
tentative or approximate methods. The introduction
of the thickness so deranges all the natural relations of
sines and cosines, that the formule soon become
unmanageable for any direct solution ; and that is pro-
bably the reason why it has been left unsolved in
mathematical books.” But though the thickness makes
all the difference in the geometrical conditions of the
problem, the mass and the centre of gravity of the
pieces of all domes of small thickness compared with
their width, may be practically treated as if the dome
were a perfectly thin shell at the middle of its thick-
ness, multiplying by the thickness only as an element
of weight. If you call the thickness ¢ and the diameter
d, this only involves an omission of ;;2
which is always a very small fraction in a thin dome.
But where the thickness is great that fraction becomes
larger and the mass must be treated as the difference
between two solid domes of the outer and inner
diameters. One such case is dealt with in the paper,

of the mass,
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viz. the Gol Gomuz, whose tbickness is a 14th of its
diameter.

I cannot reprint the calculations here, and probably
few persons would read them if I did.* The most im-
portant of them were also verified by models, made to
illustrate the limits between a barely stable and an un-
stable dome and arch. The making of such models
requires attention to the fundamental difference between
domes and arches. Many people suppose that the
‘element’ (as mathematicians call it) of a dome is
a narrow . vertical slice through the middle, which
of course is nothing but a round arch. But thatisa
fundamental mistake. You could not make up a
dome of any number of such elements, for all their
middles would overlap, and if you took an element
only 5° wide at the equator or base of the dome you
would have 36 of them overlapping at the top. The
true element of a dome is the piece called a lune, in-
cluded between two meridians or vertical circles through
the top, and very near together, 7.e. so near that the
piece included has no sensible horizontal curvature.

And that is not a very easy thing to make a model
of, consisting, as it must, of a number of small pieces,
each of proper width and weight, to represent the stones
or courses of the lune, inasmuch as it has no width at
all at the top. The way to do it is this: calculate the
weight of the pair of pieces on each side of the top,
down to say 20° and then make a straight piece of
wood of the proper weight in proportion to the parts
below, and with the proper bevel at the ends of this

* T have some spare copies of the paper. Anybody who thinks it
worth while t6 send six postage stamps to 33 Queen Anne Street, W.,
with a stamped wrapper directed to himself, may have one, as long as I
am able to supply them.
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cross piece; so that it will look like a section of a dome
with a flat top. Then how are we to build it up?
There are two ways: one is to make a semicircle of
wood of the size of the dome inside, and cut off
the upper 20°, and build up the stones on it as a
‘centre’; lay in the straight piece to represent the
weight of the top, and then let down the ¢centre’ gently
by wedges or screws, and see whether the pair of lunes
stand or fall, the bottom stones being held from bursting
outwards by stops. The other way is to build the pair
of lunes and top piece on a board laid down flat, and
then gently turn it up on its lower edge till it becomes
vertical and gives no support, even by friction. That
has the advantage too of showing whether the dome
proposed is very far from stable ; for if it is it will fall
before the board becomes vertical. But it requires a
little scheming besides to enable the stones, which
ought to have oblique sides, to lie flat. Make each of
them of the proper weight and size, but give a double
obliquity to one side, and then the other may be flat on
the board. That was in fact the kind of model that I
used at the R.I.B.A.

The result both of the calculations and the models
was that a dome only requires a thickness of ‘022 or a
45th of its diameter, while a round arch, or a barrel
vault, requires ‘072 or a 14th of its span (reckoning to
the middle of the thickness) to be stable when standing
alone. Moreover cement can help an arch very little,
but may help a dome a great deal, by converting every
course into a ring with considerable tenacity by virtue
of the bonding with the courses above and below.

The next important result of calculation is, that as
soon as you have got 23° from the bottom in a dome of
proper thickness, it completely ties itself above, or,‘l‘ly
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all its pressure inwards, and therefore no good would be
done by inserting any more ties higher up—provided
there is no heavy lantern on the top. But a dome of no
thickness at all, if such a thing could be built, has not
all its pressure inwards until you get 38° from the base
of the hemisphere, or 52° from the top; which again is
very different from a round arch or a barrel vault, of
which no part will stand without thickness. In other
words, a very flat and moderately thin dome, such as
St. Sophia’s or the Ravenna one, which are a long way
short of hemispheres, would stand without cement, if
strongly enough tied or resisted horizontally at the
bottom.

The bursting pressure at the bottom of a dome is
very great, being °215 or rather more than a fifth of
the whole weight, still disregarding cement in the
dome: which weight is the same as of a cylinder of the
same height width and thickness as the hemisphere,
or twice the weight of its own floor of the same thick-
ness. But that bursting pressure may be counteracted
without any tie by making the drum underneath
conical like a windmill and leaning inwards with a
slope of 12° or 215 or about 1 to 5, and carrying it
down deep enough into the ground to be secure at the
bottom, or to a sufficient number of cross walls to make
a firm abutment.

Tapered domes.—A dome need not, and indeed had
better not be uniformly thick, for if it tapers or grows
thinner upwards it will do with a less thickness through-
out. Suppose the thickness decreases with the vertical
height or distance from the top, in such a ratio that it
becomes half at the top what it was at the bottom ; its
thickness there need only be ‘016 or a 64th of its
diameter ; and the weight is then only £ of §, or little
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more than half of that required for an uniform stable
dome of the same size. In round numbers, a stone dome
100 feet wide and 1 foot thick would weigh something
like 1000 tons; from which any others may easily be
calculated, remembering that the weight increases as
the square of the diameter, and directly as the thick-
ness—assuming that to be small compared with the
diameter, or else these rules do not hold good. There-
fore we might build a dome 200 feet wide, covering twice
the area of the largest masonry domes in the world
which would be stable without any ties if only 2 ft. 3 in.
thick at the bottom and anything less than 1 ft. 7in. at
the top, standing on a drum of the same thickness and
of any height, provided it contains a slope of 12°; for
the tapering makes very little difference as to that.
The drum need not display the slope, which would be
ugly beyond a small amount, but it could be con-
cealed by arcades outside towards the top and inside
at the bottom, which would look very well in them-
selves besides. Moreover the slope of the drum may
diminish downwards, so much that if it is as high as
the dome the slope need only be half as much at the
bottom as at the top.

In practice we should certainly build iron ties in
the lower quarter of the dome, and thereby the thick-
ness might be much more diminished. The calculations
all assume the absence both of iron ties and of the
advantages of bonding and cement; but on the other
hand they assume the stones to be or act as throughs
and to be strong enough not to crush at the edges.

Some of the architects who were present at the
lecture suggested that it would be better to make the
beds of some of the lower courses horizontal, as is some-
times done in arches and generally in spires. There it

—
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may be unobjectionable, though I ‘doubt if it is ex-
pedient, as it makes acute angles in the stone just at
the most likely place to chip. But domes differ essen-
tially from arches in walls, in having nothing on or
against their haunches ; and the fact is that the lower
courses ought not to be more horizontal than the radial
direction to the centre of the base, but less; as is clear
at once from this: with the radial inclination the few
lowest courses would not differ sensibly from horizontal,
and consequently there would be absolutely nothing to
resist the bursting pressure except °friction and stick-
tion,” which would be far too little to be safe. The
thrust outwards of a dome is enormously more than of
a spire, and even they are safer if the beds are square
to the face (p. 245).

The nearest approximation to a hemispherical dome
which will stand without sensible thickness anywhere is
a hemisphere with its shoulders at about 20° from the
top pushed outwards by about a soth of the diameter,
and the haunches about 20° from the bottom pulled
in as much; so that it does not begin to rise quite
vertically like a hemisphere, but a little leaning
inwards, and is rather flatter at the top. And as
things which are mechanically right generally look so,
I think it probable that such a dome would look
better than a perfect hemisphere, though the difference
is hardly visible in a small drawing. A paraboloid
would also be practically stable with a very little
thickness, and a dome of which the section isa catenary
would be quite stable, but they are both ugly shapes
for solid looking bodies.

Domes with eyes.—Domes, like that of the Pantheon
at Rome, with a large hole or ‘eye’ cut out of the top,
are obviously more stable than others, and therefore
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require less thickness, because it is the weight of the
upper and flattest part which is far the most oppressive
or bursting, and that islost by the ‘eye.” I found that an
- eye with aradius of 20°, which covers only a 25th of the
floor, takes off ‘06 or a 17th of the weight of an uniform
dome,but would enable it to do with a fifth less thickness.
Semicircles cut out of the bottom on the contrary
diminish the stability, partly by the loss of their weight
leaning inwards, but much more, by the contraction of
the base at those places, or the loss of so much support
as would be cut off by vertical planes just covering each
opening like a shutter.

Ribbed domes.—It was taken for granted in the
former discussions at the R.I.B.A., as requiring no
proof, that domes must be stronger for being made with
ribs. But exactly the contrary is the fact, unless the
thickness is greatly increased, as may be easily proved
thus: Take a pure dome of the proper thickness for
stability and turn it into one of ribs and panels of
the same total weight, and see what would happen.
Unless the ribs or arches are three times as thick as the
dome they will not stand themselves, as we saw at p. 301,
much less bear the intervening panels too; and the
panels will themselves be quite unstable by losing so
much of their thickness as is thrown into the ribs.
Or again, begin with a dome as thick as the ribs are
intended to be : then if you thin the intervening spaces
down to panels you take away far more weight near
the bottom where the weight tends to stability, than near
the top where it tends to instability. In the Pantheon
the ribs are .not uniform arches, but are themselves
of the shape of lunes, or the slice between two meridians
of the dome, and therefore are as stable as the dome
itself; and the whole is a vast deal thicker than is

X
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requisite for bare stability, the panels being filled up so
as to show very little dome outside. Another objection
to aribbed and panelled dome of small thickness is that
you lose the benefit of horizontal ties or bonding; in short
this, which was assumed to be the best, is in every way
the worst mode of dome-building; though of course
adding ribs enough to be stable to a dome already
stable increases the stability, especially if they are
either thinned or narrowed upwards.

Pointed domes.—It is evident that pointed domes
are more stable than round ones, and I calculated in
the paper referred to in what degree they are so, and
found that a dome of equilateral section, or one con-
taining an arc of 60°, only needs a thickness of ‘0137 or
a 73rd of its width; which is also in that case its
radius of curvature ; or such a dome 100 feet wide need
not be quite 17 inches thick. And one of 70° of which
the radius of curvature is very nearly § of the width, re-
quires a thickness of about a 6oth of its width, or a
dome of 100 feet requires about 20 inches. Tapering does
not make much difference in the stability of pointed
domes, because they have already lost the top of the
hemisphere, which is the most oppressive part. These
domes too require no tie at the bottom if they stand
upon a drum with a slope of only g° or about 1 to 7.
But pointed domes are never built, except where there
isa lantern to carry, which is the real difficulty of dome
building on a large scale, and those which carry
lanterns are generally of rather pointed section, though
of course no point is seen.

Lanterned domes.—Just as cutting out an ¢eye’ in-
creases the stability, so adding a lantern decreases it in
a much higher ratio than the weight cut out or added.
I calculated these results, first for a hemispherical
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uniform dome. Let M be the weight of the hemi-
sphere, or say 2500 tons for a dome 100 ft. wide and
24 feet thick, the least thickness that will carry any con-
siderable lantern without help from ties: L the weight
of the lantern as a fraction of M, ¢ the thickness in
feet. The tons in the third column are the weight of
lantern which can be carried by a dome 100 ft. wide
and of the thickness ¢, The table then is this:—

? L = Tons 88 (27)®

feet’

2% ‘038 M = 0§ 110
3 ‘06 180 190
3% ‘084 294 301
378 I 378 380
4 ‘1122 449 450
4% 1425 641 641
5 177 880 880

The (2t)? in the last column is only multiplied by
88 to show at once that the weight of the lantern in-
creases very nearly as the cube of the thickness of the
dome; and this proportion is so near that it would
doubtless have been exact if all the calculations were
not necessarily approximate and tentative, the equa-
tions being such as cannot be solved directly. The
result is also probable & priori, because each lune must
increase in strength with the square of its thickness as
a curved beam, and it increases in stability besides by
its lower part being wider than the upper, and there-
fore gaining more by the increase of thickness.

The lantern also materially increases the thrust
or bursting pressure R at the bottom of the hemi-
sphere by exactly the weight L; so that if L = 1M,
i—}: *215 + I and M%—I = ::’-I—Ii = +287 or tan. 16°.

X2
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Therefore the drum to carry such a dome without ties
must have a slope of 16° instead of 12° as it was with-
out the lantern.

L represents any other weight or force as well as
the lantern, and in fact it must include the leverage of
the wind upon the lantern, which acts as weight on the
side farthest from the wind. The effect of either wind
or snow on an unlanterned dome is inconsiderable, for
a dome must practically have an emormous superfluity
of strength beyond what cduld be affected by any pos-
sible snow on the top or wind on the side. A dome is
in fact the strongest against wind of all structures of
the same height weight and size except a cone, of
which the stability is limited by nothing but the com-
pressibility of the stones.

_ I calculated a similar table to the former for a
pointed dome of 60° with a lantern, which is as follows ;
only it must be remembered that M (for reasons of cal-
culation) is still the weight of a hemispherical dome on
the same base, which bears the proportion to the taller
equilateral dome of 1 to 1°372; and 1 to 1°177 of a
dome of 70°. But as I have given L in tons also that
does not affect the result.

t L = Tons "88 (2¢) 8 '
feet
2 - ‘044 M = 88 128
2% 1052 263 250
3 ‘142 425 432
3% 2 700 686
4 +268 1072 1024

Showing that the weight of lantern again increases
with the cube of the thickness very nearly, though the
required thickness is much less than in a hemisphere.
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Therefore Sir C. Wren was mechanically quite right
in setting the heavy stone lantern at the top of St.
Paul’s omr a hollow cone like a glass blower’s chimney,
and making the inner dome within that, both having a
common base, and the outer one only a wooden frame-
work ; and the cone itself is tied with a chain at
the bottom, where alone a cone wants tieing. Be-
sides that, you may observe that the dome, and there-
fore the cone within it, stands so much within the
outside of the drum, that the pressure is really carried
down obliquely, just as if the drum itself were coned or
sloped in, exactly as I said it might be. Inside, the
slope is not concealed, but ' visible enough, and perhaps
looks better than if the walls were upright, as upright
walls at a great height are apt to look bursting out-
wards, The same thing had been done before on a
smaller scale in the baptistery at Pisa, where the lantern
at the height of 175 feet is carried on a cone 59 ft. wide
at the base, and the stone dome, Mr. Fergusson says,
was long afterwards built round it.

A dome with an aisle all round the drum would
afford the very best facilities for resisting the thrust
by flying buttresses, either within the roof as de-
scribed at p. 237, or outside as in most cathedrals. The
drum might then be reduced to arches and pillars as
in our four round churches (all of which have aisles
round them) and the baptistery at Nocera (Fergusson,
pP- 511) or an apse with a periapse. And then also
a great domed church might have supports occupying
a much less proportion of the area covered than St.
Peter’s or St. Paul’s, where the supports occupy twice
as much as in some of our Gothic churches. I warn
everybody against expecting any good architectural
effect from small domes, though large ones are graxlw
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Most of those in London have been the subject of much
more ridicule than admiration, from the ¢national
pepper-bozes’ in Trafalgar Square, back to the carica-
ture which I remember, of ¢that curious little architect
(Nash) sitting on his egg’—the little dome of Bucking-
ham Palace, in the time of George IV.
Polygonal domes.—Very nearly the same considera-
tions apply to octagonal or other many-sided domes as
" to round ones (i.e. round horizontally), so that it is not
worth while to distinguish them. So far as there isa

. difference it is in favour of the round ones, inasmuch
as polygonal ones are not so independent of cement,
and the middle of each side might fall inwards, which
is impossible with a round dome of any kind or shape,
until other parts burst outwards.

"The domes of St. Peter’s and Florence, which last
is octagonal and pointed, of about 70° (St. Peter’s is
rather less pointed), are composed of double shells
joined in various places by ribs. Some persons have
fancied that that comstruction has something of the
strength of bones and quills and hollow iron pillars;
but that is altogether a false analogy ; for their strength
arises from ore side always resisting extension while
the other resists compression ; but masonry has practi-
cally no power of resisting tension directly tending to
separate the stones. The only value of the double
shell is that it takes firmer hold of the bottom of the
lantern so as to resist the leverage of wind upon it.
Otherwise the double dome merely increases the weight
and thrust at the bottom for nothing.

Though it is the fashion to condemn what is called
the sham construction of the dome of our St. Paul’s,
there is a good deal to be said for it, as we have already
seen. St. Peter’s being of brick covered with lead has
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no visible superiority over St. Paul’s of which the
outer dome is wood covered with lead. And when we
look at the lantern of St. Paul’s, proportionately larger
than St. Peter’s or Florence, standing with absolute
safety on that thin cone of only 18 inches, with the
other equally thin dome within, and compare them
with the huge mass of masonry in the Italian ones, or
with the three shells of the smaller dome of the In-
valides at Paris of only g2 feet, where both the outer
dome and the lantern are of wood, I cannot help
pronouncing in favour of what every one admits to be
the grandest looking dome externally, and which is
managed in the most scientific way. We must also
give Wren due credit for the science displayed in
bringing down the cone so far below the base of his ex-
ternal dome that its slope is 24°, which diminishes the
thrust immensely, and yet leaves the inner dome,
which springs from the base of the cone, quite high
enough above the ground. Indeed with all the know-
ledge that we have now of what can be done in dome
building by the aid of hoop iron, we could do no better
thai copy the very same construction of two domes and
a cone to carry the lantern, except that one would per-
haps like to make the outer dome of stone, which could
easily be done.

According to the best authorities, including some
measurements made by Mr. Donaldson for large draw-
ings of his own, the internal diameters of all the
masonry domes in the world above 9o feet are as
follows :—

Pantheon . . . . 142 | St. Carlo, Milan. . . 10§
Florence . . . . 138} | St.Sophia . . . . 10§
St. Peter's . .. 373 St. Paul's . . . . 102
Beejapore (Gol Gomuz) . . 137 | Invalides, Paris . .. 92

Monsta in Malta . . 124
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The 138} is the smaller diameter of the octagon at
Florence. Thke Malta and Milan domes are both of
this century, as may be seen in Mr. Fergusson’s Hand-
book, where they are fully described. The Milan one
is very ugly, but the other handsome, though designed
by a builder who could neither draw nor write, and re-
ceived two shillings a day. The Gol Gomuz is 10 feet
thick, and stands upon a square, whose cornersand their
turrets make an enormous abutment for the dome,
though it would be hardly stable (apart from cement)
if it stood upon a round drum only as wide as the
square. The peculiar construction of the vaulting of
that and other Indian domes is described by Mr. Fer-
gusson: but I do mnot assent to his theory of the
mechanical conditions of domal stability, which very
much underrates the importance of the weight of the
upper part of a dome ; but he does not profess to have
investigated it mathematically.

A question was asked at the R.I.B.A. as to the pos-
sibility of building domes entirely without scaffolding,
beyond a mere radial pole travelling about to regulate
“the position of each stone as it is put on. For a con-
siderable height the stones will evidently stand by
friction and cement until each ring is successively
closed in, and then it cannot fall; after which the
mortar should have time to set, or the ring will be
squeezed too small and sink a little by the addition of
more weight. As soon as the inclination becomes too
great for the stones to stand alone, they may be notched
or stepped so as to hang on the preceding ring; and
the Maltese dome was actually built so without any
centering : otherwise there must be as much centering
as will carry each ring in succession when you have
reached the height at which the stones will not stick
separately.
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Lanterns on arches.—Such steeples as that of St.
Nicolas Newcastle and a few others on a smaller scale,
where lanterns stand on flying arches, suggested a little
enquiry into their power to support weights. It is evi-
dent that a pointed arch will carry as much weight as
would complete it into a stable round ome; but that
does not come to much, as it only means that an equi-
lateral arch will carry half its own weight as a load on
the top, assuming it be just of the proper thickness for
a round arch. Comnsequently a set of flying arches will
carry no great weight of lantern unless they are deep
enough to contain a straight line or very nearly so. In
like manner flying buttresses to resist the thrust of
vaulting ought to contain a straight line, and they
generally do. i

Weight of spires.—As I have given the weights of
hemispherical and other domes I may as well add that
the weight of a thin spire, either polygonal or round, is
half that of a hollow prism or cylinder of the same height
and standing on the same ring or base; which, remem-
ber, is rather more than the thickness of the spire
measured square to its face. Or the weight is equal to
that of a prism or cylinder of the same actual thickness
as the spire but of height = the oblique height of the
spire. The bursting pressure at the bottom of a sharp
spire is inconsiderable, and in one sense nothing, as it is
less than the mere friction of the stones will resist if
the spire is not cracked. Still it is prudent to provide
against it by a tie, for fear of cracks. But the thrust
at the bottom of a wide spreading cone is much more
than of a dome on the same base. It depends in a
complicated way upon the thickness; but if very thin,
the tension of a right-angled cone, or one which would
just lie within a hemisphere, is more than three times
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that of a hemisphere of the same width and thickness.
But a right-angled cone standing on the same ring as a
hemisphere is only half its weight, being thinner as
well as lying much within it except at the top and
bottom.

If the slope of the cone is 30° its tension is *577 M
_ while that of the pointed dome of 60° is only 208 M, M
being the weight of a hemispherical dome of the same
width and thickness. And with a slope of 24° the ten-
sion is *545M, still assuming the coue to be very thin
for its size. Therefore at St. Paul’s a strong iron chain
was rightly put by Wren round the botfom of the cone
which carries the lantern, besides the leaning inwards
of the drum below, which I mentioned before. I say
nothing of the iron domes noticed at the beginning of
this chapter, because they belong to engineering and not
architecture and involve no difficulties of construction.

S THE GREAT PYRAMID.

T PROCEED to treat of a building at the opposite extreme
of architectural science, except that it involved the
raising of enormous stones to a greater height than in
any subsequent building; for the still larger stones of
Babylon and Jerusalem were not raised to anything like
the height of the Great Pyramid, which was built by
Cheops, as Herodotus called the king otherwise called
Suphis or Shufu in the hieroglyphics painted on the
large stones over the ¢ King’s Chamber,” about 2170 B.C.
or in the time of Peleg, ages before the Israelites were
in Egypt, whom some persons have hastily guessed to
have been employed in building the pyramids.

If I needed any excuse for a book on architecture
devoting a few pages to the largest and oldest building
in the world, and one designed and executed with as
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much care as the grandest cathedrals, it would be
enough to add that it has engaged on other grounds the
attention of Newton and Herschel and other eminent
scientific men, Perhaps it is not strictly right to call
it the oldest, for that rather smaller one which is now
called the Second Pyramid, is thought to have been
begun a little earlier, but it is not comparable to the
great ome in its design. Unfortunately this great
Pyramid of Cheops was skinned by the ‘barbarous people
of the country’ in comparatively modern times, of the
beautiful limestone casing which was yet perfect and
the inscriptions conspicuous upon it when Herodotus
saw it 1700 years after it was built, almost as smooth
as marble, and more durable than the granite with
which some of the smaller pyramids were cased. They
used the stone for other buildings, and so their spoli-
ation was not so utterly base as that of our people much
later who burnt some of our finest abbeys into mortar.
Luckily a few of these casing stones escaped in the rub-
bish, and in 1837 the four corner sockets cut for them
in the rock were found ; and the two together furnished
the means of ascertaining the original size of the base
and the slope of the sides, which fix all the dimensions
of a pyramid. The lowest course of casing stones had
a square or upright plinth as high as the pavement
which ‘was laid for a considerable width all round the
building ; and such was the precision of the builders
that this pavement was varied in thickness at the rate
of about an inch in 100 feet to make it absolutely level,
which the rock was not.

But it is singular that no two successive measurers
of the base have brought out quite the same result.
There is a difference of no less than 4 feet in about
761 between the measures made by highly competent

4
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persons. And though there is the excuse that direct
measurement is impeded by the heaps of rubbish at the
foot of each side, that ought to be no obstacle to astro-
nomers and engineers measuring the distance between
staffs set up at the original corners in the rock. Pro-
bably 761 feet, which is that of Col. Sir H. James, the
head of our Ordnance survey, and pretty near the mean
of the others, is the best measure to adopt. Mr. Piazzi
Smyth the Astronomer Royal for Scotland took a
journey to the Pyramid in 1865 for the purpose of
measuring every measurable thing about it, and yet
after all was dissatisfied with the smaller measure taken
by two Scotch engineers with him and adopted this as
a mean; which was afterwards substantially confirmed
by Sir H. James ; for it is not worth while to dwell upon
differences of a few inches when there are variations of
4 feet in a length of 761 or thereabouts.

Mr. Smyth afterwards wrote three large volumes of
his travels and his measurements and the amazing
theories which he built upon them; enlarging some
which had been started before by the late John Taylor,
the first expounder of the more modern mystery of
Junius, in a small book of great ingenuity and infor-
mation certainly ; but far exceeded by his follower; for
a wilder illustration of what has been called ¢ the pro-
vince of the imagination in science’ than Mr. Smyth’s
book has been hardly ever seen. An amusing review of
it was published in a pamphlet by Mr. F. D. Wacker-
barth, an old Cambridge man, but Professor of Mathe-
mathics in the University of Upsala in Sweden. It is
not worth while to say more of those theories here than
to mention the unlucky fact that neither the ¢Jewish
sacred cubit of 25 inches,” which is the imaginary basis
of them all, nor any multiple of it, is to be found in a
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single one of all Mr. Smyth’s multitude of measure-
ments, except two evidently accidental multiples of it
in the diagonals of two of the four corner sockets in the
rock ; which are not even square, and could never have
been seen again after the Pyramid was built, if the super-
structure had not been broken up and stolen, which was
probably the last thing that Cheops or his architect ex-
pected. The idea that a building was designed to per-
petuate a measure which it exhibits absolutely nowhere,
and a multitude of other things as multiples of it, such
as the days of the year and the years of the precession
of the equinoxes, in the width of the base and its two
diagonals (which of course depend on each other and
could not hoth be arbitrarily selected), the length of
the earth’s axis, the density of the earth compared
with water (with the figure wrong, according to all the
received measures from Newton’s to the present day), a
standard of heat, a new division of the circle into 1000°,
the distance of the sun,and the earth’s velocity (neither
of which is yet certain) and a variety of other wonder-
ful things, savours more of Zadkiel's Prophetic Almanac
than of real astronomy or mathematics. At the same.
time the Pyramid and the famous marble ¢ Coffer’
in the King’s Chamber (which was doubtless also
Cheops’s coffin, until his body was ¢ resurrectionized ’ by
the thieves who first broke into the Pyramid) do con-
taiu clear indications of bhaving been designed in very
careful proportions and by means of another ¢rule’
or cubit, of which definite multiples appear everywhere
(unlike Mr. Smyth’s imaginary cubit nowhere), with an
astronomical indication of its date, which satisfied no
less an astronomer than Sir J. Herschel.

Besides what I said about the pavement, it is no
small indication of design and precision that the Pyra-
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mid stands so exactly cardinally, or N.S.E.W., that
there is no greater error than 5’, or a foot in the whole
length of each side.* And the facing stones, of which
a few were found still stuck together, are described as
having joints no thicker than paper; so that the beds
must have been polished no less than the faces.

It is constantly said that the Pyramid covered a
square as large as Lincoln’s Inn Fields, the largest
square in London; but in fact it covered much more,
even reckoning up to the houses. The N. and S.
sides of the Square are indeed about equal to the width
of the Pyramid, but the E. and W. sides are con-
siderably less. It covered 13} acres, while the whole
space of Lincoln’s Inn Fields so reckoned is only 12.

The condition which fixes all the proportions of a
pyramid is the slope of the faces, and several theories
have been propounded for that having been exactly 51°
50" or 51’y which the casing stones prove indisputably
to have been the slope; for the difference of 1’ is too
small to be measured on that scale, being only the
1ooth of an inch in 3 feet, or an inch in 300 feet.
When the proportions of a building are found to satisfy
several mathematical conditions, either exactly or so
nearly that one of them is as likely to have been in-
tended as the other, we can only notice the coinci-
dences, and guess from other circumstances which of the
conditions was uppermost in the designer’s mind, or
whether he selected that proportion because he found

* It is not quite certain that the ground has not received some slight
subsequent twist from below, for the second Pyramid has exactly the
same deviation, and what is more, the whole of the King's Chamber has
received a tilt towards one corner, so that the axis of the room is mo
longer quite vertical. It is inconceivable that it was built so, and im-
. possible that it could have got wrong relatively to the Pyramid, which

. is built of squared stones throughout.

Yoy
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that it-satisfied a variety of conditions, which would
make his building more striking as a kind of mathemati-
cal curiosity. Different people have perceived that the
Pyramid does in fact satisfy the following conditions :—

1. The first is the one mentioned by Herodotus, at
least according to the only rational interpretation of his
statement that each face was equal to the height;
which is absurd taken literally, being equivalent to
saying that an acre = some number of linear yards;
but if we substitute (height)? it is right. For the area
of each face with a slope of 51° 50" does = the height?
of a four-sided pyramid.

2. Another property, which is identical with the
last mathematically, is that the height 4 is a mean pro-
portional between the length down the middle of each
slope [ and b half the width of the base, or A2 = b/,
which is the area of the face; or [ - h::h : b, if you
prefer it in that form.

3. Another, and that which Sir H. James thinks
was the working rule of construction, is the fact that
the inclination of each edge of the pyramid is what
engineers call 10 to g, or 10 horizontal to 9 vertical :
for *g is the tangent of 42° which is the angle at the
base of a diagonal section, and .-. g6° the angle at the
top; or half the diagonal of the base, d : h::10: 9.
But I do not at all agree with him that the builders
worked by any such inconvenient rule as that—carrying
up diagonally slanting standards at the corners and
making the courses ¢lineable’ by eye with them, how-
ever easy it may sound theoretically. I am sure that
if such a rule were prescribed they would very soon
avoid it by finding out what the direct slope of the
faces was to be, and working the stones accordingly by
a template and setting them by a longer template or
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bevel with a plumbline to it. And Mr. Pi. Smyth
discovered a fact which is conclusive as to that, viz.
some long trenches cut in the rock at an angle of 51°
51’ or 50°, apparently as models for the slopes on so
large a scale as to avoid the risk of error.

4. Then comes the fact made so much of by him, and
previously by John Taylor, that the slope of 51° 51" 14"
makes the width to the height as the length of a quad-
rant to its radius,orgb=mh; or 2b ! h:: 11 : 7 nearly;
which last rule makes the slope §51° 50’ 45", which is
practically the same as the other. 4

5. But neither do I agree with them that this
was the primary motive of construction, especially
having regard to the record of Herodotus. For if it
had been, that would have been quite as easy to record
as the partially corrupted tradition that the height?=
the face; and I prefer actual history, when it is not
demonstrably erroneous, to modern guessing that some-
thing else is more probable, by which too many people
fancy that they can rectify every kind of history and
reject everything that they wish to disbelieve. But
again, I do not suppose that the builders were ignorant
of this circular coincidence or 11 to 7 relation: on the
contrary I shall give a reason presently for believing
that they did use it for fixing the size, probably taking
it approximately from the slopes.

6. A friend of mine has noticed two more coinci-
dences; one in the diagonal section, and the other in the
¢ principal’ (or square vertical) section. The diagonal
angle at" the top, 96° or 4 x 24°, is that of four sectors
of a quindecagon (Euclid iv. 10, 11, 16). And the
lines which I have called I, b, %, bear the same propor-
tion to each other as the lines AB, BD, BC, in the
triangle for constructing a pentagon in the first of those

e N
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propositions of Euclid, which is the sector of a decagon,
and the element of that elegant star figure called a
pentagram. It follows that the slanting edges were
about 724 feet long, and the height 484, or very nearly
two-thirds of the length of the edges.* It certainly is
singular that this slope of 51° 50" or 51’ should produce
all those numerical coincidences; and the fact that it
does is likely enough to have determined the designer
of. the Pyramid to use it; assuming that he had some
reason for adopting a slope of about that amount to
start with. And that reason very likely was, as several
people have suggested, that it is about the slope at which
mounds of earth (gravel, not clay) will stand naturally.
For the other pyramids which were built with much less
care and precision have all something near that slope;
and mounds of earth or artificial hills probably preceded
pyramids of squared stone.

But now comes the question, why was the base the
particular size it is? For we may be sure that that also
was not left to chance, but was intended to be some
definite and round multiple of the working rule or cubit
of the builders, quite as much as the King’s and Queen’s
chambers, and the passages, as it had no combination
of parts to depend on and determine its size like a
cathedral or temple. The first point is to ascertain as
nearly as we ean what the working cubit was ; and there
has never been any doubt that it was something very
little differing from 2073 in. either way. Several such

* You may like to know that a square pyramid whose eight edges
are all equal, has a slope of 54° 44’ ; and the diagonal section has angles
45° and go®. This is the pyramid formed by a pile of cannon balls on
a square base, and seems @ priori a likely one for builders to have
adopted : only they did not in any of the pyramids of Gizeh. You see
it is only the 44’ steeper than the pentagonal piteh of roof (p. 179).

Y
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wooden measures or rules have been found, which are all
roughly described as 20°7”"; and another, to which still
more importance has been attached, called the double
cubit of Karnac, which was found accidentally im-
bedded in a wall there, and is now in the B. Museum.
But even that is variously described as being from
41°398” to 41°472” long, and a great deal too much
weight has been attached to it, as if one such wooden
rod used by masons and dropped into their mortar were
capable of fixing to a minute fraction of an inch the
precise standard of the time, or rather of many centuries
before the time. If anybody will collect a dozen
workmen’s rules now, though tipped with brass, and
-measure them carefully, he will soon perceive the
absurdity of taking one of them which might happen
to survive the others 1000 years hence as the exact
British standard of 24 inches in the reign of Queen
Victoria. For, besides the natural inaccuracy of a
common wooden rod, the temple of Karnac is nearly
1000 years younger than the Pyramid ; so we might as
well pronounce on the exact length of the yard before
the Norman Conquest from the length of a yard wand
picked up in a shop now, as determine the Pyramid
cubit to a small fraction of an inch from a wooden cubit
used by workmen in the temple of Karnac. We must
determine it as well as we can, and without pretending
to extreme accuracy, from the evident multiples of it
which we find more or less agreeing in the various
parts and dimensions of the Pyramid itself.

The principal chamber, called the King’s, which con-
tains the famous porphyry coffer, before mentioned, is
10 X 2063” wide, 20 x 20°63” long, and 11 x 20°91”
high. Another chamber, called the Queen’s, is 10 X 20°6”
wide, 11 x 20'63” long, and about 12 cubits high;
but the floor is too uneven to give any height precisely,

-
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though the walls’of limestone were quite as highly
finished as the King’s, of granite. The long entrance
passage is 2 x 20°75” wide, and the horizontal passage
to the Queen’s Chamber is the same; and, without
going through more of the dimensions, it is evident
that nearly all of them were intended for simple
multiples of some cubit as near to a mean of about
20°73” as our workmen’s rules are to 24”; and it is
further evident that they did not care about being so
exact in that respect as they were about angular
measurements and position. The Coffer is no exact
multiple of a cubit in any of its dimensions, inside or
out, and the sides are not quite straight. But, ac-
cording to Mr. Smyth’s measurements, and others before -
him, it must have contained, and therefore we may be
sure it was intended to contain, the capacity in liquid
or corn measure of the cube of a double cubit of about
41°46”. And on the whole I have little doubt that
Professor Greaves, John Taylor, and Mr. Smyth were
right in adopting 21-73” for the working cubit, as a
fair average of all the measures most likely to have been
done carefully by the builders.

Then, if the base was anything near the 9132 inches
wide, which he and Sir H. James substantially agree on,
it seems impossible to doubt that it was intended for 440
or II X 10 X 4 cubits, and the height for 7 x 10 x 4
or 280 cubits. If 11 is thought a queer and unlikely
number to be used as a factor, I answer that in fact it
was 80 used in the two chambers which the Pyramid
was built for; and we have already seen that the 11 to 7
proportion of width and height stared them in the face,
by virtue of the slope they had adopted, whatever was
the motive for it. Then the only question was, what
shall the 11 and 7 be multiplied by? and 40 cubits

Y2
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was by no means an unlikely answer, for various
other multiples of 10 and 4 cubits occur.

It is remarkable too, that, as each side of the
Pyramid was 440 cubits, so a quarter of a mile is 440
yards. Again, the same number 11 is the principal
factor in the 22 yards of a chain; and the 4840
square yards of am acre, or 10 square chains, are
II X IT X I0 X 4. These are not the same kind of
fancy coincidences, which, as Mr. Wackerbarth showed
by a number of amusing instances, you may pick up
for anything, from the sidereal system down to the
piano in his room ; but they are coincidences between
measures of the same class, which are very likely to
have had a common origin. For though the cubit and
the yard are very different units, it was not unnatural
that the same multiples of the unit should be used in
making up a larger measure from them. We may call
the whole circumference of the Pyramid a mile of
cubits, instead of yards.

I do not profess to know why Cheops wanted his
pyramid to be about that size, except that it must
be some size; and if the Second Pyramid was older, or
begun earlier, as is supposed, it was very natural that
he should make his rather larger, as he manifestly
meant it to be superior in all other ways. It is only 30
cubits wider and 10 higher, the slope of the other being
rather steeper, and of an angle which gives no such
peculiar numerical relations, 52° 50" (Smyth ii. 271).
That pyramid, and all the smaller ones, have only one
chamber, and that in quite a different position, not
skilfully contrived as the King’s Chamber in the great
pyramid so as to escape discovery; and altogether it has
never been felt to deserve the attention which has been
bestowed by so many people on the great one.
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I am surprised that this view of the intended
relation of the dimensions of the Pyramid to the
working cubit of the Egyptians was never advanced
until I suggested it in a note at the end of the 4th
edition of my ¢ Astronomy without Mathematics.” Of
course it could not be by Sir I. Newton, or any one
else, until the true dimensions of the base were revealed
with the sockets in the rock. Col. Vyse and the French
engineers at that time propounded no theory of dimen-
sions. Sir H. James takes. for granted that the Karnac
double cubit wand, of 1000 years later, was the standard
yard (as we may call it) of Cheops, and g0 makes the
base 442 cubits, which is what we may call no number
at all, 4.e. no multiple of any simple one. And again, he
thinks it was intended for 500 Greek cubits, which are
many centuries younger still, though the European foot
and inch have varied at least 8 per cent. in about as
many' centuries. John Taylor, and much more, his
follower the Astronomer Royal of Scotland were too
intent on finding all sorts of mysterious relations to
things which the Pyramid builders could not possibly
have known, to perceive this simple relation of the
dimensions to the working cubit. Indeed either that
or something else made Mr. Smyth absolutely silent
about the really striking identity of the capacity of the
Coffer with a double cubit cubed, though his leader had
noticed it before and dwelt upon it at great length, and
had shown that that last measure agrees very nearly with
the old English chaldron, or 4 quarters, of 71,680 cubic
inches, bearing in mind that the coffer sides are not
quite straight, and one of them broken by mischief,
and also that standard measures of all kinds were not
preserved with much exactness in old times, as is shown
by the variations of the foot among the European
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nations. Taylor remarks that the word chaldron mani-
festly comes from caldarium, a warm bath, which was
exactly the shape of the coffer; and it is mnot very
unlikely that the Romans derived their principal corn
measure from their principal corn-producing country
Egypt.

The internal length of the coffer is nearly 78, the
width, 26°7; and the depth, 34°3; and it is about g”
thick. T seenothing inconsistent in its being designed
for a coffin, and also made of some definite capacity, as
definite measures both linear and angular manifestly
prevailed throughout the building, though they could
not be of any real use. I reject altogether the idea of
recording standard measures by hiding them with the
utmost ingenuity.

Copying the well-known vertical section through
the Pyramid from North to South, it is evident that
Cheops meant, first to hide the entrance altogether, as
soon as his body should be put into the ready-made
sarcophagus, by filling up the door and completing the
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facing stones which would be left open until his death ;
and secondly, if that design miscarried and people
found their way into the passage, to send them down it
on a wrong scent to a third chamber S in the rock, far
below both the King’s Chamber and the Queen’s, which
they would reach by simply following the passage, and
where the sarcophagus actually is in the other pyramids :
whereas the way to the two royal chambers K, Q, was
by a hole into another oblique passage overhead a good
way down the entrance passage, with nothing visible to
indicate it; and further still, that hole was to be—and
was—Dblocked up after his funeral by sliding some great
blocks of stone, which they call the Porteullis, weighing
altogether 13 tons, down the overhead passage, the
lowest of which stones fitted like a tapered plug at P,
and closed up the hole and formed a roof to the passage,
under it. At the same time another tortuous exit W
was provided for the undertakers and masons after they
had so plugged up the hole where they and the body
had gone in, by which they could drop down to the
lowest end of the descending entrance passage near the
underground chamber, and then walk up it to the open
air. By way too of making these royal chambers still
more difficult to find, they and the entrance passages
are none of them in the central plane of the pyramid,
and they might never have been found by the Caliph
Al Mamoun, who began cutting into it centrally in
850 A.p. but for the accident of the aforesaid plug stone
having broken a stone loose at the bottom of its pas-
sage, and the effect of its own concussion and the
further shaking by the workmen made it fall and
guided them by the noise. The Romans appear to
have been in the underground chamber, for Roman
letters were found smoked on the roof ; but they do not
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seem to have discovered the secret of the other
chambers. '

I do not mean to repeat here what may be found in
other books except when it is needed for further re-
marks of my own. Ventilation was thought necessary
for the King’s Chamber, either for the benefit of the
mummy of the king or the breathing of the undertakers
and masons, and it is worth while to observe that the
Egyptians of az many years B.C. (and more) as our A.D.
knew what some of our architects and builders now
do not, that ventilation requires both an inlet and
outlet. Accordingly you see in the section one air
chimney going to the north or right side of the Pyramid
and another to the south, so that there would always
be a draught through the chamber—unless they also
were to be closed up by the facing stones like the en-
trance for men after the funeral to prevent any dis-
covery.

The great puzzle of the building is the enlargement
which you see in the section of the small passage into
the large one called the Grand Gallery G g, which
again is suddenly contracted before it reaches the
King’s Chamber. The floor of the gallery is 4 cubits
wide and the middle 2 cubils are sunk about 1 cubit
below the sides, which therefore rise along it like
benches, except that the whole is on a slope of 26° 18,
These benches, or raised parts of the floor, are what
Mr. Smyth calls ‘ramps’; and the channel clearly was
for something heavy to slide down between them.
Probably Sir H. James is right in saying that the port-
cullis stones were kept there at the foot of the deep
step at the top of the gallery, where the channel ceases,
and were slid down afterwards, and over some planks
which must have been laid for them across the end of
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the horizontal passage to the Queen’s.Chamber, and
there is actually a recess cut for the lower end of such
planks, and poles for beams to carry them. But that is
not enough to account for the great size of the gallery,
which is 14 cubits high (on the square); and I think
this is the explanation.—The portcullis stones are 2
cubits wide and 48 in. high, to fit their ultimate place
exactly ; and the channel between the ramps is just
over 2 cubits, and the ramps themselves just under a
cubit, leaving about 7 in. on each side as clearance for
the stones to slide down easily. The width of the
ramps, and therefore of the whole gallery was wanted
for the men to pass by those stones while lying there,
and there are besides a series of upright holes in them,
evidently for posts; but what the posts were for is not
so clear, as the men could easily guide the stones down
without them. But the width of the gallery being so
determined, they made it so high in order to contract it
very gradually to a narrow top for fear it should be
crushed in by the immense weight above. You may
see in Fergusson’s Handbook how they protected the
flat roof of long stones over the King’s Chamber by four
other roofs of equally large stones over it, and finally an
arch of two stones. And there is a niche in the Queen’s
Chamber about 15 feet high and 2 cubits deep, gradu-
ally contracted by short set-offs from 65 in. wide at the
bottom to 25:3* at the top in the same way as the

* This is the nearest approach that Mr. Smyth could find to the
25 inch cubit which he went to Egypt and searched the whole Pyramid
to look for. When he found it he exclaimed, ¢ Why here is the very
sacred cubit of the Jews.” But that unlucky decimal *3 is fatal to his
rejoicings; for 25°3 is nothing like the 20 millionth of the earth’s axis,
which he wants it to be, and instead of giving him 3653 of such cubits
in the base of the pyramid for the days of the year, it only gives 3614 :
8 hopelessly impracticable number.
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gallery. No one knows what that was for : perhaps for
a queen’s body to be walled in upright, as there was no
stone coffin there. I am not aware that there is any
real authority even for calling it the Queen’s Chamber.
It is curious that that niche too is not in the middle of
the wall, as if to help it to escape detection when
walled up, which however it never was.

The use or object of the ante-chamber to the King’s
Chamber is by no means evident, except that a more
genuine, but much smaller portcullis, 4.e. a flat stone or
slab sliding down in grooves was apparently intended to
be worked there, though it was found sticking up and
had never been let down. And there are some other
grooves in which no slabs were found.

It is no answer to this explanation of these parts to
say that the business of stopping up the passages might
have been managed more simply. The simplest con-
trivances often do not occur to designers till too late,
and often not to the original designers at all. No
other rational explanation has been thought of, so far
as I know ; and though that is not conclusive in favour
of the one that has been thought of, it tends to confirm
it if the theory is probable in itself and involves no un-
explained difficulties, even though there are some
details of grooves along the walls of the gallery, &ec., of
which the objects are not yet known,and perhaps never
will be.

The only remaining question of importance is, why
was the slope of all the passages 26° 18’ rather than
25° 55/, which would be exactly half the external slopes,
or 26° exactly? For the circle was divided into 360°
from the earliest times known, and the builders were
evidently skilled in mathematics. Sir H. James says
the 26° 18 is the ¢angle of repose’ at which those
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heavy porteullis stones would either stand or slide on
the stone floor under very little pressure either way.
And I daresay that is true. But it is no more true of
26° 18 in particular than of other inclinations near it
and in fact it was not right, if that was all they meant ;
for the stones ran down too fast and cracked the pas-
sage with the bang of stopping them. I do not myself
believe that the slope of the passages was left to be any
approximation to the angle of repose which the builders
might hit upon, any more than the external slopes were
left to be anything from 51° to 53° as in the other
pyramids. Moreover we must remember that no port-
cullis stones had to slide down the long descending
passage, which has exactly the same slope : at any rate
‘there were mone in it, and the way to what we may call
the false burying chamber below the Pyramid was left
clear as soon as the entrance was discovered by the
Romans, or whoever first found it.

I must say that Mr. Smyth’s and Sir J. Herschel’s
astronomical solution of the inclination of that passage
seems the most probable; and indeed the only definite
one yet propounded; wiz. that it was chosen because it
looked straight at the pole star ( a Draconis) of that
period, about 2170 B.c., which is generally agreed to
be the date of the building, at its lower transit over
the meridian every day. For that star was then
3° 42’ from the pole, although now, by the precession of
the equinoxes, it is 24° off, and the present pole star is
B Urse minoris ; for the Pyramid being in lat. 30°, we
have 3° 42" + 26° 18 =the latitude, or elevation of the
pole above the horizon. The building would be about
the time when also the tower of Babel was built and
‘the earth divided,’ Gen. vi. Herodotus says it took
20 years to build.
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Mr. Wackerbarth says ¢ that this hypothesis is liable
to the objection that the mouth of the passage being
walled up it is not easy to conceive how a star could be
observed through it.’ Certainly not, after it was closed ;
but what has that to do with the question whether the
builders thought fit to indicate the date to any one
who might in after ages find the passage, by reference
to the celestial dial, in which the pole of the earth
travels round the pole of the eeliptic in 25,827 years,
like the hand of a clock round the dial? We might
as well ask what was the use of all that exquisite build-
ing of the King’s and Queen’s Chambers, one of polished
granite and the other of equally fine limestone, when
they were intended to be hidden for ever after the death
of their builder Cheops? The answer is, no use at all :*
but there they are, as a matter of fact; and it is no
more improbable that the principal passage was designed
with a view to recording its date by the pole star than
that an external shape should have been selected because
it satisfied certain mathematical conditions, in them-
selves of still less use than the recording of a date.
Mr. Wackerbarth has partly answered his own questions
too by saying that Cheops, who reigned 50 years, pro-

* He might with much more reason ask, how can it be conceived
that a civilised nation could bury people in two or three coffins, one
sometimes lined with satin, another of lead, and another of oak, and put
them in brick graves, which only tend to keep the process of putrefac-
tion going on as long as possible? The Egyptians did at any rate
preserve their bodies by mummifying them,and from their point of view
building sepulchres to preserve them was rational, though of course in-
trinsically absurd. Our practice is utterly irrational from every point
of view, and is only a manifestation of that spirit of corpse-worship
which seems to be increasing in England, and is actually believed by
some people to be a sort of religious manifestation, whereas it certainly
has no conmnection with the Christian religion at any rate. See my
Life of Bishop Lonsdale, 2nd edition, p. 109.
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bably went frequently to visit his own mausoleum
while it remained open. As for the ascending passages,
all the hypotheses assume equally that the same angle
would probably be used for both sets of passages, as
there was no reason for varying it. But Mr. Wacker-
barth would be puzzled to work out his mechanical idea
of ¢ managing a system of balance cars united by ropes
from one passage to another,” seeing that they meet at
the lowest point and not the highest.

I have only further to mention that the casing
stones are said by Herodotus to have had a surface of
30 [square] feet, and the present steps of the building
show that there were about 210 courses, of which the
lower were about 40 in. high and the upper ones some-
thing less.

SIZES OF GREAT BUILDINGS.

I nxow proceed to give a more complete catalogue than
has ever been before published of the internal dimensions
of most of the great buildings in the world. A good
deal of it has appeared in the Builder and the Times
in former years, and a few additions to my list were
made by Mr. 8. Saunders, which are incorporated in
this. A few of the dimensions of the old monastic
churches are taken from the Rev. Mackenzie Walcot’s
little book on them. It is necessary to say however,
that perfect accuracy is more unattainable in such mat~-
ters than anybody would suppose until he tries to get
it: in some cases from the difficulty of measuring
heights without more trouble and expense than it is
worth, unless they happen to have been taken before :
in others because people have different ideas of the
points or surfaces from which they ought to measure,
besides the carelessmess and incapacity for accuracy
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which seems incurable with some persons. Others
write books containing important architectural details
about buildings, and even plans of them, without ever
taking the trouble to get the principal dimensions at
all accurately. Again there is a general tendency to
magnify people’s own buildings, even down to rooms in
private houses, so much so that I always distrust mere
parole evidence about them. Some will measure the
length of their church from the west deor to the glass
of the east window, and adopt other comtrivances to
gain a few feet of apparent size. Then in calculating
areas persons will take different views as to what should
be included, and in buildings of rather irregular form
there are sure to be different results. The most fruit-
ful of all sources of error is the confusion of external
and internal dimensions, and an ambiguous use of the
word area, even in best books.

In many cases the measures had to be taken from
published plans on a small scale, and nobody who has
not tried it has any idea of the frequent inaccuracies of
the engraved scales of small plans, and very likely of
the plans themselves, which are sometimes inconsistent
with the printed or engraved measures. Nobody ought
to print plans intended to show dimensions accurately
without figuring at least the principal dimensions on
them—and that not so small as to be illegible, which
the engravers always aim at: just as some architects
and their clerks think it looks peculiarly knowing and
mediaval to write the inseriptions on their drawings in
some affected Btyle as illegibly as possible. Even
where plates are accurately engraved the scale may be-
come distorted by the damping and drying of the
paper. I remember some of the largest railway bills
ever passed being nearly lost in Parliament on an alle-
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‘gation of an error of level in the plans, until the copper
plates were brought in to show that it only arose from
the alteration of the paper.

Some of the measures which I give ouly profess to
be approximate, being got by stepping, or from some
not very certain information. In those cases I attach
the mark ~. I have been obliged to omit altogether
some large foreign churches and halls for want of
information, such as the rebuilt St. Paul’s at Rome and
St. John Lateran, which I believe come next after St.
Peter’s; and the famous Cloth Hall of Ypres, which
Mr. Fergusson says has a frontage of 440 feet, and
apparently 50 two-light windows, and all the interior
on the ground floor open, though of course with pillars ;
but he does not give the width. I shall be thankful
to any one who will send me (to 33 Queen Anne Street
W.), any further information of this kind, which may be
added in any future edition. Nevertheless I have no
doubt that the table gives a very fair comparison of the
dimensions of nearly all the great buildings of Europe,
and a few others, and I believe it includes every Eng-
lish church of inside area above gooo feet, and probably
omits few as large as 8000. Some smaller ones are
inserted because I have them, and the churches are
worth notice. No order of arrangement can do com-
plete justice, and on the whole I am satisfied that mea-
suring by the area enclosed is the best rule to follow,
though it sometimes gives undue precedence to a build-
ing by virtue of some low aisle or other appendage
which adds nothing to its architectural importance.

Chapter houses are excluded from the dimensions,
because they are not part of the church like vestries,

,and in some cases quite outside it. The largest now
remaining is at Canterbury, 9o’ x 37/, and that at
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Durham was as wide, and 80" long, till half of it was
destroyed by Wyatt and Bishop Barrington, who carried
their devastations there from Salisbury, though Wyatt
alone was the Lichfield destroyer. The largest of them
all are York and Westminster, each 63 in diameter,
or 58} on the square of the octagon, containing 2788
sq. ft. But York is incomparably the finest, both in
its architecture and in having no central pillar, which
all the other large polygonal ones have, except Southwell,
viz., Lincoln, Salisbury, Wells, all 60" in diameter, and
Worcester, which is rather smaller and round inside,
and Lichfield, which is oval. The rest are smaller
parallelograms. The York Chapterhouse well de-
serves its inscription—

¢ Ut rosa flos florum sic est domus ista domorum.’

Lady chapels must clearly be included, where they
are fairly part of the church, and visibly increase its
length or width; and for that reason Henry VIL.’s
chapel must be included in the length and area of
Westminister. The Lady Chapel or Trinity Church of
Ely is not fairly part of the church, being only con-
nected by a passage very like that to several of the
chapter houses. And adding its area of 100 x 45 ft.
would not alter Ely’s place in the table.

The Galilee of Durham adds sensibly to the length,
and I think may fairly be included in the length
and area, subject to a remark to be made hereafter
on the question of length. That of Ely is little more
than a western porch with an external door ; but it adds
45 feet to the visible internal length: and as all our
measures are internal, it may be fairly reckoned in,
subject to explanation. But porches are excluded, and
with them the Galilee, which is a mere porch to the south -
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transept of Lincoln. Vestries are included in the area,
but not in the length where they are mere appendages
beyond the proper east wall of the chancel, asat Laven-
ham and Wakefield. - The length always means the
length of the middle of the whole church and not; of any
side aisle which may happen to extend further. ¢Nave’
means up to the central tower, inside of the square,
where thereis one : at Ely it is reckoned to the octagon.

Some persons would class buildings according to the
ground they cover. It is sufficient to answer that it
is impossible to do so with any accuracy, without an
amount of measuring of thickness of walls and but-
tresses and turrets, and all sorts of recesses and projec-
tions, which would be a mere waste of time, even if I had
the materials for doing it. It has been done for a few
great buildings, and the results are sometimes noticed
by Mr. Fergusson and others, but that is a very different
thing from making a complete list of a great number
such as this.

I put the foreign churches by themselves, as the
difference of their characteristics from ours will be
better seen thereby. The leading difference is that
they are much wider for their length, and generally
much higher too, though I have not accurate enough
information about many of the heights to insert them
in the table. The great width is generally due to their
having two aisles on each side of the nave, or what is
called five aisles altogether, which is very rare here.
Chichester and Manchester are our only cathedrals
with five aisles. It is singular that two of our widest
churches, Boston and Yarmouth, have only single
aisles, but very wide ones ; Kendal and a few others have
five and four aisles. Nevertheless it must be observed
that York Minster contains the largest area of any

z
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genuine Gothic church in the world, or of any church
north of the Alps. Most people fancy that Cologne is
the largest, and Mr. Fergusson calls it so, and it may
be if you include the height ; but according to the plans
in his book it is exceeded by Amiens, and still more by
York. But Old St. Paul’s far exceeded all of them,
and was the longest-limbed church in the world, and
had considerably the highest spire, though it was only
made of wood ; not that it was equal in area to Seville
or Milan, or half as large as St. Peter’s, which however
most critics consider architecturally a failure. You
may be surprised to see that nmext to York comes the
totally ruined abbey of Bury St. Edmunds, of which
nothing remains but a few lumps of flint walis. You
may see a plan of it in ¢ Yates’s History of Bury.’ The
nave had 14 bays, and was longer than that of St. Albans,
though the whole church was not. But its great feature
was its enormous western transept, forming the west
front, with a great square tower in the middle, and two
octagonal ones each 30 ft. wide inside, or 6 more than
the York ones, at the ends of that transept. It wasall
Norman, like the bell tower which remains in the town,
besides the larger and more beautiful Decorated Gate-
way, the finest in the kingdom.

No other monastic churches, except perhaps Reading
Abbey, of which not even so much remains as of Bury,
(and I have no plan of it) were equal in size to the
" cathedrals of the first rank, down to Peterborough,
though some, and especially St. Mary’s Abbey, at York,
were as beautiful as any of the cathedrals. It is re-
markable that Yorkshire alone had as many churches of
20,000 ft. area as all the rest of England, except the
cathedrals, among which may be reckoned Westminster,
asit was one for a time. They-were Beverley, Fountain’s,
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St. Mary’s, Ripon, Guisborough, Bridlington, Rievaulx,
Whitby, Byland, Hull, and Jervaulx very nearly.
Those of the rest of England were, Bury, St. Albans,
Glastonbury, Tewkesbury, Tintern, Yarmouth, Coventry,
Romsey, Southwell, Boston,and Newcastle. Guisborough
was probably as large as Bridlington, but I was not able
to get the full dimensions when I was there, though the
foundations are said to have been traced. The east frount,
which alone remains standing, is on the scale of the
largest cathedrals except York.

' I have already made some remarks on west fronts,
and the different modes of placing the towers, at
page 257, and I only add that we have none left
approaching York in magnitude or grandeur, except
that the west tower pinnacles are a kind of false con-
struction, looking as if they were carried on a tray,
instead of rising out of the buttresses as they ought.
Rickman said that the west front of Beverley Minster
is to the Perpendicular style what York is to the
Decorated, and they have certainly a strong family
resemblance; but the most beautiful parts of Beverley
are the Early English transepts, as they are at York.
The construction of the smaller transept, with its series
of set-offs or oversailing stages, which appear merely
ornamental to ordinary spectators, make Beverley
Minster the only church in England where that
problem of the sudden stoppage of the principal arcade
by an unbuttressed pillar is satisfactorily solved, the
pressure of these set-offs being equivalent to buttresses.
It is a pity that that beautiful church, which I never
omit to visit when I am within reach of it, has no
central tower, being in that respect like Westminster.
I remember when it had a hideous cupola of ogee outline,

which was removed about 1827.
z 2
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Transepts.—Few people are aware too that it is the
most complete of all our churches as to plan, being the
only one that has a great transept with both east and
west aisles, and a small transept with an eastern aisle
besides. The minor or eastern transept of York is poor,
and does mnot project beyond the choir aisles on the
floor, but only in the clearstory, like the central transept
of Glasgow cathedral. But the great transept of York
is the grandest of them all both in size and character.
That alone is larger than the whole of the great
church of Boston. But Lincoln is longer, and Old St.
Paul’s was a foot wider, and had the immense length of
300 ft., and an area of 28,800 sq. ft. The Canterbury
transepts are peculiar in the eastern one being larger
than the central. The second transept seems altogether
peculiar to English cathedrals; at least I remember no
foreign one. It exists at York, Lincoln, Ely (at the
west), Durham, Salisbury, Canterbury, Worcester, Wells,

- Beverley, and Southwell ; which isa perfect cathedral in
construction, and till lately was a collegiate church with
Canons or Prebendaries, as Ripon and Manchester were,
and it oughtto follow them in being madeintoa cathedral,
for the relief of the large dioceses of Lincoln and Lich-
field : not for a second-rate half-endowed bishopric like
St. Albans, but on the same footing as Manchester and
Ripon were added to the old ones. More bishops are
either wanted or not wanted with the increase of popula-
tion and clergy and work. If they are not they ought
not to be created at all. If they are, what business has
the large surplus of the ¢ episcopal fund,’ or of the old
episcopal estates, beyond paying the fixed salaries of the
existing bishops, to be diverted to other purposes, for
the sake of a little claptrap about ¢ working clergy ?’
The Government which established the St. Albans

"“"‘Lf
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bishopric had only to say the word and the pretence of
an opposition to it would have turned into smoke, how-
ever big were those who threatened it. As Southwell
Minster is not given in any of the books of -cathedrals,
I reprint the plan and pictnre of it (over the page) from
the Rudimentary Treatise on Architecture.

The churches whose great transepts have both east
and west aisles are York, Winchester, Ely, Westminster
(north transept only), Beverley, Wells, Chester (south
only), Redcliffe, Patrington, Melton, Faversham, and
the ruins of Byland. Lincoln unfortunately has not, or
its plan would be as perfect as its whole external
aspect. The central tower is vastly superior to the
unfinished monster of York of much later date. But
it is not comparable to the perfect steeple of Salisbury,
unrivalled in the world, or even to what that tower
alone would be without the spire, except in being
rather larger. Internally Lincoln has the fault of
appearing too low, in consequence of the width of the
middle space and of the arches, which is by no means
compensated by the fact that its supports occupy a less
proportion of the whole area covered than those of any
other great building in the world, it is said. It would
have looked far better and higher with at least onpe
more bay in the same length of both the nave and the
choir. The height is absolutely as great as almost any
except York and Westminster, but the middle space
is wider than usual, which makes it look too low.
Canterbury choir is the same, but looks much better
by reason of the narrower arches, which consequently
look high while the Lincoln ones look low. The great
defect of the plan of Salisbury is the nearness of the
transepts to each other, and the want of a western aisle
to the great transept. There ought to have been tw
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more bays between them ; and the main roof would
thereby have been extended farther eastward, whereas
the church now drops too soon into a cluster of low
roofs which deprive it of the proper length, which its
spire requires more than any church. It is singular
how very few spires there are of any considerable size,
of that the best period of architecture. Many people
talk of Salisbury as if it were all of one style, which is
a complete mistake. There is no doubt that it suffers
from the monotony of the multitude of rather plain EE
windows until you come to the Decorated tower, which
there is good reason to believe was not even contem-
plated on anything like that scale when the church was
planned and begun.

Length.—My investigation of this whole subject of
dimensions arose from a discussion in the newspapers in
1864 as to which of our churches had the right to call
itself the longest. Several of them may do so on dif-
ferent grounds; but takmg the simplest test, of length
on the ground plan, the order is undoubtedly, St. Albans

(now the longest in the world except St. Peter’s at
Rome, and with the longest nave also), Winchester,
Ely, Canterbury, Westminster, York. But St. Albans
and Winchester are both obstructed by internal walls or
screens, so that you cannot see the full length; and so
is Canterbury, but not so completely, as you could carry
a string right through over the screens. At Ely how-
ever you can see the full length of 517 feet from the
west door of the Galilee to the east window, and it is a
yard longer than Canterbury. Externally York has the
right to stand first in length as well as area, having the
greatest length of unbroken roof, except of course by
the tower, while St. Albans and Winchester drop east-
ward into low Lady Chapels; and Becket’s Crown at
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Canterbury is cut off from the rest, almost as much as
Henry VIL’s chapel is from Westminster, except that
the Crown is much higher. Next to York comes Lin-
coln, in the length of backbone; for the Galilee at
Ely produces no effect externally. Nevertheless Ely
looks much the longest, as its central lantern is small
compared with the York and Lincoln towers. But York
Minster was far exceeded in that respect also by the old
cathedral of St. Paul’s, which had-an unbroken back-
bone through its whole enormous length of 590 feet
inside, and above 600 outside, according to the plan
in Dugdale. The recorded length of 690 must have
included something else, or else was a mistake. Mr.
Longman’s book on the successive cathedrals of St.
Paul comes to the same conclusion.

St. Albans, Winchester, and Norwich have much
the longest naves, reckoning them architecturally to the
central tower, though the choir may pass it internally,
as it does in all those churches and some others. After
them, in another distinct group, come Westminster,
Ely, and Peterborough. All these except Westminster
were originally Norman. Worcester, Lichfield, and
Beverley have the advantage over sundry others which
are longer on the plan, by virtue of their full height
being carried right through, and not dropping into low
Lady Chapels or Galilees. Reckoning by roofs of the
full height, but keeping the inside measures for simpli-
city, the order is as follows: York 486, Lincoln 481,
Ely 472, Canterbury 470 (but that is not continuous),
St. Albans 425, Winchester 405, Durham 400, Wor-
cester 304, Norwich 388, Salisbury 380, Peterborough
376; and Westminster sinks from 505 to 350, losing
both by Henry VIL’s chapel and the apsidal end like
Norwich and Peterborough, and Canterbury between the
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choir and Becket’s Crown. Indeed Westminster pro-
duces no effect of a very long church, especially with
the interruption of that wretched St. Margaret’s in
front of it, which only looks contemptible itself and
does not make the Abbey look larger, as some people
fancy that it must.

Height.—That and York are much the highest, and
both may be called practically 100 ft. high inside:
but one is three times the width of its nave (ex aisles)
and the other little more than twice, whereas the usual
English proportion is from 2} to 24, and equality to the
entire width : which York has. Westminster looks too
high and York too low. Moreover the nave of York
ought to have had two more bays of length, 8 being
rather a small number, and twice the entire width or
four times the middle width being a short length for
the nave of a cathedral or a great abbey church. Some
of these had 12 and even 13 bays, besides the western
towers.

It is singular that Ripon, which can only be placed
in the third class of cathedrals, by reason of its short-
ness, actually comes next to York and Westminster in
height and sectional area, i.e. the height x the width of
the nave. Indeed it exceeds Westminster and all but
York in width; but like York it is not stone-vaulted.
The church which really exceeds them all in height x
width, and in width alone with a real stone vault, is
King’s Chapel, comparing it of course with naves proper,
not including aisles. I again exclude St. Paul’s on
account of its entire difference of construction and
immense thickness of piers. But our largest vaults
have not half the sectional area of some of the foreign
ones, such as Amiens and Cologne, and are greatly ex-
ceeded by a good many of their smaller churches,
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including some of which I have not the exact heights
and widths. The rule of equality of height and total
width holds even in King’s Chapel, if you take in the
width of the side chapels which fill up the deep space
between the buttresses, making a kind of narrow aisle,
as a passage runs through most of them.

It may also be observed that the aisles are generally
about half the width and half the height of the naves in
churches of the cathedral or monastic type, or we may

- say, in vaulted churches, though no rule was observed ,
in mere parish churches. Bristol cathedral and the
Temple church, besides many of less note, have no
clearstory, or the aisles are nearly as high as the nave;
but that is a bad construction both for light and ap-
pearance, and accordingly is very rare and not to be fol-
lowed; and the aisles of Bristol are unusually high,
especially for a church of that general size. The nave,
which had entirely vanished, has been rebuilt, and is
intended to have two western towers, which will look
too near the central one at so short a distance as 100 ft.
even if they are otherwise satisfactory, which they cer-
tainly are not in the drawings.

I have occasionally put two or three churches
together in the list a little out of order, for ressons
which will be apparent : s indicates a spire, and ¢ or w
attached to it means central or western. To prevent
confusion, I put w? for two western towers, and nw, sw,
when the two have to be distinguished. C means that
the Chapter-house remains ; and ~ that the dimensions
are only approximate. In other cases ¢ means choir
and n nave.
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82 Cartmel . 12600 | 160! 109 72§ 65 30 | =28 57 g ¢
83 Austin Friars .| 12600|153) — | — | 83
84 Halifax . 12560 | 175! © —f§ 66| —| — - 17w
85 Doncaster . 12550 | 169 92 orf! ggs 27 27 75 166 ¢
1
86 Brecon . 12440{198| 102 | — | 60 | — | — —_ —_c
87 Wycombe . 12370 | 201 7t | — 7t | — | — — 8—c
88 Walden . .| 12300!185| © 116 80 |24 ) — [s193W
89 Crediton . .| 12270 228 85 | —1 55
{ 8
go Stafford . 12090 | 170 96 - | 7511 gf; 28 { :2: 55 93¢
o1 Bury, St. James| 12080,195| o 136§ 70 |26 [
92 Nottingham 12000206 935 | —§ 66 |29 | — - s—c¢
93 Malvern, now .| 11820 171 835 84] 63 |27 28 63 124 ¢C
94 Coventry, Trin.| 11800 176 8o 72§ 67 |20 17 — |s=237¢
95 Kensington 11780 155| 100 72} 65 (30 | 33 — —ne
g6 Thaxted 11612, 183 87 91f 69 |23 22 — |si183¢c
97 St. Asaph . 11600 | 190| 108 85§ 68 |33 33 60
98 Bolton A. was, | 11525 234 I2I 88f 43| — | 4r
nave is .| 3608
99 Derby, All 88. | 11500160 © —f 83| —1| — — 18ow
100 Stratford 11484 | 197 94 | —f 68| —| — 50 |s163¢
ro1 Oxford. CS 11342|155| 102 56 { g;g :Z; 41 44 |s190¢C
ighton, St. :
1oz Bri arti:!s ) 11332174 o | —1] 69 |40
103 Shoreham, was | 11230|196| 104 |I104{ 52 |18 20
104 Kirkwall 11200|220| 88 | — | 45| — | — 54 140¢C
105 Faversham . .| 11060{160| o© — 1 65
106 Wakefield . 11050 | 180| © 96 { ggf, 27 [ — |s3247W
107 erydm . .+« .| 1050|175 o gz 76 | — | — — —W
108 Leﬁ’:‘;ﬁ;’ S.t' : 1030|182 — | —| 62| —| — | 43 |s120¢
109 —, St. Mary .| 10142 152| — | —] 76| —| — — |s183¢
110 —, St.Margaret| 10080|180| — —_y 72| —| — — |s130
irx Lowestoft . .| 10840 182 — | — | 62 - 43 120
112 Wimborne . 10725 | 185| 106 | 74 f 23; 20 | 18 50 { - :’w
113 Bangor. C. .| 10650 (214| 107 Ll Gl —| — 34 —c
114Buildwas,was~| 10500 | 163 85 |ro0] 56 |26 26
115 Spalding 10420 | 157 92 |100f 92 |26 — o e
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Sizes of English Churches. 351

Loxe WipE HicH
Inside Dimensions sﬁ’}’:
AlL| Tran. |Na.| Al |Mid. Tran. | Root I Steeple
116 Boxgrove was, ] 6 55 e -
ch: remains } S S 47 35 & 133

117 Armagh . 10400 | 183| 119 | —| 60 | — | — — |s150¢C
118Rye . . . .| 10226150 77 |—| 60| —| — —_ - I
119 Dorchester, Ox.| 10216183 — | — | 69

120 Mancroft, Nor. | 10007 | 181 8 |—| 60| —| 12 — —_W
121 Ledbury. . 10000 | 160| — 84| 66 |21 — — | 8190 sep
122 Chesterfield 9960|168| 109 | —| 50| — | — — |s230c¢
123 Hitchin . 9960 | 165 o 70| 67 |23 o — —w
124 Wisbeach 9790 | 140 o — ] 8

125 Bodmin . 9750 | 150 o 100| 65 |23

126 Lavenham . 9740 | 169 o 96 { g;; 25 o - I4TW
127 Melton . 9717|163 117 [ — | 56 | — | — — 110 ¢
128 Tenby . . . 144 o 71| 8o |22 o 30 1528
129 Christ’shospitall 9537(187| — | —| 51| —| — 47

130 Malmesbury 9520|149 | gone |140| 68

131 Wolverhampt’'n| gs00 | 188 8o 84] 70 |22 22 — 113 ¢
x32 Sc&;x(;ligrongh, 'l 9486|102| gome [102| 03| —| — | — | —¢
133 Melford . .| 9450(176| © — ] 61 |20 o — —W
134 Milton Abbey.| o9432(132| 108 | —| 61| — | — 35 116 ¢
135 Rotherham . 9416 | 147 | 100 78| 67¢|26 22 50 |s172¢
136 Tickhill ~v. Q400 | 144 o 104| 66 |23 o — —_w
137 Hadleigh ~ 9382 | 163 o

3D Cheen - || o30fam| oo | —| 38

139 Wells, St. Cuth.| 9300|160 o — | 61|27 o - 150 W
140 Beccles . 9270|148 — -] 62| —| — — 92
141 Wymondham .| 9250|123 o 123| 72 (18 — —_ 142 W
L 142 Ashford 8l il 9160 (136 100 | 73] 60 |20 | 30 — 120 ¢
143 Pe}:r:]):;(:‘,?t- } 9100 |181| O —| 60| —| — — —_w
»‘44 Cl:;:}tl:':’s .St: 9088 | 128 71 |103| 68 |25 25 — 150 nW
145 Bolton, Lanc. .| gooo|156| o 114| 67 |28 o —- 1421
146 Taunton 9000 | 155 — ] 86 |21 o — 150 W
147 Nantwich .| 8976|165| 117 | — | 57| — 50 108 ¢
148 Stoke Nayland 8900 | 172 — 58|19 — — 120 W
149 Worstead .| 8goo|150| — | —] 61

150 Shg:.w&baw., } 8772 | 142 90 | —| 56|27 —_ 49 |s222w
151 Bromsgrove 8600|138 o — | 75|29 o 40 |s180ow
152 Burton, St.Paul| 8400 | 144 88 72 { g:‘: 24 234 | 6o 123¢C
153 St. Cross 8395|125| 115 | — ] 55|22 | 22 50 95¢
+154 Sleaford . 8364 (146 87 | —| 78| — | — — |s1g4¢
155 Cagé'bﬁ"l_ge’_ } 8380|142| o —]| 6 —| o — 130w
156 Oxford, St. M. | 8198 | 168 o —1 55| — o — |s206¢
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352 Stzes of English Churches.
Loxe Wibe HieH
' Inside Dimensions ,‘:“;: J—
All.| Tran. | Na. | All. | Mid.| Tran. | Roof | Steeple
157 Marychurch~| 8260|170 o 100| 60 |24 o — 120 W
158 Henley ~ . 8200 |112| o© —f§ 90|19 | — —_ —W
159 Grimsby 8140 | 144 90 | =—{ 60| — | — e 144 C
160 Mirfield . 8120 {150| © 82 60 (28 | — 64 136 W
161 Hingham . 8100 |190| — —f 63
162 Eton Chapel 8070 | 175 63 | — | 40 |40
163 Walpole 8033|180 o |103] 63 | — | — —— —
164 Wrexham . 7896|174 o© 105 60 |224| o — 135W
165 Ottery 7880 | 174 77 581 57 (18 18 55 n&s
166 Baldock . 7843 | 143 o — | 674{213| o | — —
167 Ossett . . .| 7820(144( 75 8s{ 55 |25 25 — | s224¢
168Clun . . . .| 7730|132 ) — | 88 |25 ) — —_—
169 Lichfield, St.M.| 7725|126 o 68] 66 |25 o — |si1g8w
170Qundle . . .| 7700|150 — — | 60 |21 21 — |8zoc0ow
171 Cottingham .{ 7580170 54 881 54 |23 22 — 128 ¢
172 S.John’s Chapell 7560 | 175 74 | ol 34|34 | 32 — 163 W
173 Eccleshall . .| 7440|150| © { 2(5)‘; 68 |24 o —_ —_w
174 Birstall . 7440|120| © 771 70 184 o 60 123 W
175 Temple . 7360 | 138 o 59 | 58 |Round| 37
176 St. Pancras. 7300 |108| © — ] 60 |30 [ — 8w
177 St. Neot’s . 7270 | 152 o 82§ 60 |24 o — |s128 W
178 Kettering . 7340|146| o 61| 63 |22 o — 817 W
179 Frome . 7240|160( o 112| 56 |21 o 36 [s139 W
180 Hedon . 7100 | 164 | 103 85] 49 |21 21 —_ 129 ¢
181 Patrington . 7060 | 141 86 651 39 |20 39 — |8180¢C
W ter.
182 g;ifbeﬁm } 7024 |140| 75 | 68] 46|29 | 46 | — o
183 Tideswell . .| 7020|162 87 80| 56 |26 24 — —
184 Trinity Chapel | 6936 (204| o - 34|—| — 44 o
185 Hatfield, Yorks.| 6800|130 62 | 70 { gﬁ 19 19 —_ —_c
186 Hunslet, Leeds | 6400|118 80 | go] 51 |23 30 o — swW
187 Halifax, AISS,| 6337|125| 65 871 54 |22 | 22 65 |8220nw
188 All Souls, Lond.| 6336| 85| o — 1 75 |42 ) —_ 8—w
189 Skipton ~ . 6240|126 o —f 51| —| — — t—w
190 Kirkstall . . 100 88 | go] 45|22 | 22 — — 8w
191 Doncaster, St.
James . 876 | 11 o — 2 | 26 o 1 |8
192Wakefield Asy- [ | 5°7°| 13 - 5 5 120w
lum chapel o
193 Ashwell, Herts | 5770|156 o gol 56 |24 — — —
194 H%’g‘aﬁ:‘g’: } 5500|126 o | 78| 52|24 | o 51 |5186W
195 Darlington . 5300 | 126 78 | — 1 45|18 18 36 8=
196 Tarvin . . .| s110/122| o© 71} 58 |19 | — — gow
197 P elt)(:-:l?;(t ’S.t' } 4500|104| © 52| 48 |22 o | 48 70¢

- B



Sizes of Foreign Churches. 353
Loxe WE HigH
Foreign Churches. sﬁmf:.
All.| Tran. | Nv.| AllL |Mid.| Tran. | VIt. | Steeple.
1 St. Peter’s . .|150000|500| 450 | — | 285 |8 | — |150 | 460d
2Seville . . .[102000/420| o©O — | 270 | 56 o
3Milan . . .| 92600{475| 250 |280| 185 |56 | 120
4 Saragosa . .| 8oo0c0{416] o©O — | 212
5 St. Paul, Rome | 75883
6 Valladolid . .| 70000({375| o — | 190
7Toledo . . .| 66000395 — |— | 17838 | — | 100
8 Florence. . .| 65700|475| 285 |250| 125 |55
g Bologna. . 65000 [400] © |350| 180 {56 | — | 150
422 ¢
roAmiens . . .| 6o700(435| 185 |230| 150 |46 | 100 144{ :ﬁg;‘:
. stow?
11 Cologne . . .| 59340|405]| 216 132 {40 | 86 152{ intended
12 Antwerp~., .| 57600|360| — | —|I70| — | — —_ 403
ngrog:s'w . .| 57000|400| 180 |180]| 125 |42
14 St. Sophia . .| 55647243 — |—|229|— | — — 183
15 Cluny, was. .| 55600530 — | 120
16 Segovia . . 55300 (344| 160 |[160| — |35
17 Notre Dame 54050 |410| 154 | — | 154 |46 | 46 — 204 W2
18 Chartres. . 51460 |415] 195 [I70] 190 (46 | 83 | 106 403 DW,
19 Bourges. . .| 51300363 o© — | 128 |46 o | 117
20 Rouen Cath. .| 48200|435| 176 |200| 102 |30 | 77
21—, St. Quen .| 42400|420| 150 | — | 85
22 Rheims . . 45550|430| 135 |[210| 95 148 | — —— 422¢
23 Barcelona . .j 39600|280| 120 |-— 12035 | 30
24 Spires . . .| 38900|360| 150 |I90| IIO |44 | S50
25 Vienna . . .| 38750(337| — |—|II5|— | — 92 44110
26 Tournay, was .| 38700|405| 220 |170| 105 /40 | 70
27 Salamanca . .| 38400240 — | — | 160
28 Beauvais .| 37230|263| 189 | o | 140 |45 | 75 | 150 [
29 Strasburg . .| 36700|250| ~— | — | 121 | —| — | YOI 468
3°T°§':;ﬁ?‘ . } 35600 |350| 170 |210| 105 {30 | 40
31 Toulouse. .| 35270|350|° 185 [210| 95 (25 | 65 c
32Leon. . . .| 33760|300| 126 | — | 126 31, | — | 100
33 Poictiers . .| 33000|310| 190 |160| I00 |30 | 30
34Fl(ér:§19:3 S: } 31260 |296| 176 |186| 93 |36 | o3
35Sienna . . .| 28750(285| 165 |140| 80 |30 | 70
36Caen. . . .| 28480|333| 126 |180| 100 |28 | 33
37 Vienne . . .| 28300/290| o — | 105 |33 )
38F lﬁ)e;f]ez’os: } 25580 (260 171 | — | 82 | — | 82
soRope Maria }| asq00|275| — | — | x00
40 Genoa . .| 25270|250| o — | 115 |35
41 Gerona . .| 23500{270| o — | 100
421‘?0"35 - g, ;| 2550|880 02 1175 7535 | 35
43 alg:c;:&g::s t } 18260 266 | 123 |110| 83 |364| 36 | 100 8472 W
A A



354 Szzes of Halls, &e.
Halls, &c. Area Long Wide High
y Karmac. . . . .« .| 54000 325 166 150
2 Albert . . B . . . . | 31920 219 185 100
3 Padus . . . . . . . | 20160 240 84 8o
4 g’estminswr e+« « | 17000 258 68 g0
rgeon’s . .« .« .| 13050 174 75
6 le):erpool, St. George‘s . . . | 12580 170 74 82
7 Leeds Town Hall .« .| 11664 162 72
8 Bradford, St. Georges e < < .| 11400 152 75 6o
9 New Law Courts . B . . | 11040 231 48
10 Manchester Free Trade .+ .| 10452 134 75 32
1r ExeterHal . . . . . .| 10060 131 76 52
12 Snrre“! Gardens Hall . .| 933 155 66 72
13 Norwich, 8t. Andrew’s, with ‘nisles . . 9290 143 70 57
14 Christ’s Hospital . . .« .| 9236 187 51 47
5 Birmingham Town Hall . .| 9100 140 65 65
16 Durham, Hatfield Hall . . 180 50
7 Bolton Town Hall -« . .| 8814 113 78 32
x8 St.James’sHall . . . . .| 8400 140 6o 6o
19 Euston Square . . . . .| 8obo 130 62 64
20 Trinity Library . . . . .| 8ooo 200 40 38
21 Guildhall . <« « .| 7500 152 50 55
23 meoln’s Inn lera.ry .« « .| 5240 140 40 48
e . B . B .| 5200 120 45 62
24 Raby Castle ¢ <+« « <l 4655 133 35
2§ ChristChurch . . . . .| 4600 115 40 50
26 Trinity . . . . . .| 4386 102 43 56
27 Middle Temple Hal . . . .| 4200 100 42 47
28 —— Library . . . .| 4032 96 42 70
29 Hampton Court . . . .| 4240 106 40 45
30 Worcester Cathedral School .« +| 4095 105 39
31 Inner Temple Hall . . .| 3854 94 41 40
SPANS OF ROOFS.
Pancras Station (g9 high) . 240 Charing Cross . 166
Liverpool, Lime ggt.reet . 220 Victoria . . 120
Birmingham . . 212 King’s Cross, each . . . 105
Cannon Street. . . . . 180
WIDTH OF DOMES.
Vienna Exhibition . 36o Beejapore . . . S &7
1862 Exhibition } iron . 140 Monsta e 124
Albert Hall 219 X 185 St. Sophia . PN 105
Pantheon . . . . 142 Milan . . .. 105
Florence . . . . . 138 St.Paul's . . . . . 102
St.Peter'a . . . . . 137 Invalides, Paris . . | 92




INDEX.

COUSTICS of churches, 277-281
Acquiring a connection, 75

Air-bricks, 156
Adisles, half width of nave, 248
—— some double, 337
Albert Hall, 62 —— dome of, 297
Alberti, the Italian architect, 155
Altar, 258. (See Communion table)
—— steps, 286
Altering houses, 226
Ancaster stone, 161
Anston stone, 161
Apse, semidecagonal, 148, 257
—— various kinds of, 256
Arbitrations, evils of, 45
Arch construction, 152
Arlches, discharging, ugly and use-

ess, 153
—— flat, 151— stilted, 266
—— of church doors and windows, 235
—— high and low, 273
Architect, what is an ?, 63, 91
Architects and artists, 61
—_— :Freements with, 22-31
—— alterations by, 29, 4345
—— charges of, 2226, 31
vernment agreement with, 26
—— insufficient superintendence, 6o
—— education of, 74
—— and master builders, 57
—— supremacy of, over employers, 20
—— their real requirements, 59, 63
—— responsibility and power, 16,20
—— some feats of, 132, 221
—— travelling expenses of, 28
Architecture, characteristics of mo-

der:il, 106 .
—— degeneracy of, 107, 219
e ‘tfe hope of,’ 64
Architectural Association, 19
Architectural competitions, 4=16
o e judges of, 13

Architectural competitions, proposed
conditions for, 14

Architraves of doors, 94

Ashlar facing, 164

Aspect for houses, 113

—— for particular rooms, 114

——— v. prospect, 114

Ayrton, Mr.,, 19

BALLIOL College Chapel, 253
Banisters, 135

Banisters, usually too low, 136

~—— — bad shapes of, 136

—— iron and wooden, 137

Bankrupt contractors, 13

Barry, Sir C., 7, 161, 252

Basement floors, 120

Bath stone, 160

Battening, 155

Bay windows, 146

—— —— Gothic, 148

Beams in churches, 169

Begkett, Sir E., buildings designed

Ys 3

— imgroved dinner table, 229

pulley, 206

—— plan of a house, 125

—— window fastener, 210 »

~— ¢ gpring curtain’ for street-door
locks, 224

—— improvement in safe-locks, 22

— theory of the Great Pyrami
dimensions, 323

Bell gables, 260

ll;eglls,]houﬁe. 225
verley Minster, 339, 340

Billiard rooms, I2239

=== —— chimney-piece for, 177

—— ——— size of, 144

Bishop of Manchester on building, 12

Blinds, 208, 209

Bond of sureties, 42

AA2



356

Boucneau, Mr., 201

Boult, Mr., 62

Brackets on garden walls, 177

Bramah’s W.C., 194

Brandon, Mr., on roofs, 266

Brass work, decay of, 289

Bricks, 81 —— hollow-faced, 162

—— effects of using soft, 163

—— moulded or‘ purpose-made,’ 235,
163, —— wood, 164

~— bull-nosed, 177, 236

— red and white, 81

—— red generally best, 163

—— more fire-proof than stone, 162

Brickwork, pointing, 173, 174, 235

Building, cost of, 227 .

—— time needed for proper, 48-50,
218

Building contracts, 2

—— their common form, 17

—— proper form, 37

Burges, Mr., 24, 60

Bury St. Edmund’s Abbey, 257, 338

Buttresses of churches, 237

— flying, 237

~—— —— internal, 238

—— slope of, 238

—— of garden walls, 176

CAMPANILES, detached, 254
Canterbury Cathedral, 239, 255,
259, 345

—— —— apse of, 258

——— —— chapter-house, 335

——— —— transepts, 340, 341

Carriage porches, 131

—— —— a very successful one, 132

Capacity of churches generally over-
rated, 251

Carving, 68 — Early English, 71

Castellated style, 82

Cast iron, joints of, 191

—— —— rustsless than wrought,204

~—— —— gash pulleys, 206

e e §POULS, 187

Cathedrals, their general symmetry,
83 f—- English, 54

~=— loreign, 337

P heigﬁl'of roofs, 346

—— length of, 344

—— width and height of aisles, 347

Cellars, 153

Cement concrete, 174

Central hall, with lantern, 117

—— Octagon, 248

e tOWers, 250

Chairs, easy, 23

s gpring-bottomed, 231

Index.

Chalk used in fires, 200

Chancels square, and apsidal, 260

~—— value of large, 261

— towers over, 253

Chapter-houses, 335

Chesterfield Church spire, 247

Chichester spire, new, 240

Chimney-pieces, 177

Chimneys, 137

——— depth required for, 138

—— in mediseval houses, 138

~——— best place for, 138

~—— smoky, 139

Church building, style for, 233, 234

~—— —— brick-work for, 234

—— restoration, 291-294

Churches, capacity of, 251

¢Church and the World,’ 54

¢ Churchwarden Gothic,” 88

Cisterns for hot water, 195-197

—— —— rain-water, 189

——— —— water-closets, 190

Classical style, 77

st of, 79

Clearstory windows, 268

Clerk of the works, 47

Clock tower, hexagonal, 129

Closets, in churches, 221

— in houses, 221

~ water, 190, xg4

Coach-house, depth of double, 221

Combustion in fire-places, 200

Committees for choosing plans, s, 8,
1

Communion tables, 287

Competition, architectural, its bad
effects, 7, 12, 31

Concrete floors, 154

~—— cement, walls of, 174

Conductors, lightning, 24

¢ Conservative restoration,’ 87

Contracts with builders, legal effect
of common, 17

~—— schedule of prices, 33

~—— proper form of, 37-41

—— alteration clause, 4345

-~ arbitrations connected with, 45

—— division of, 50, 51

Contractors, 35

—— their requirements, 68

Coping for walls, 177

Copper roofing, 183

Corbels for roof spouts, 187

¢ Corduroy work,” 168

Cornices, 9x

—— modern, 92, 175

—— their inferiority, 93

— proper construction of, 175



Index.

Cornices for church work, 236
Cost of house building, 227
Coventry, Trinity Church pulpit, 282

DAMP caused by adjoining green-
house, 232

—— course for house protection, 154

Danger of odd steps in houses, 121

Designs for Albert Memorial, 7

——— —— Foreign Office, 5, 6, 13

—— —— Houses of Parliament, 7

——— —— Law Courts, 6, 7, 19

Dilapidations Act, 105

Dinner tables, 229

Discharging arches, 153

Domes, 78, 297-312

—— theories of their construction, 298

——— requisite thickness, 3ox

—— tapered, 302

—— with ¢eyes,’ 304

~—— modes of bui?ding, 312

—— lanterned, 306 ~—— pointed, 306

-~ polygonal, 310 — ribbed, 305

—— sizes of, 311,354

—— width of various, 354

Donaldson, Mr., on sizes of domes, 311

—— —— his book of specifications,

51,172

Doncaster Church, 3, 100, 165

e — to00 short, 100

——— —— pitch of roof, 179

—— — tower of, 239, 241, 252, 254

— — gutters of roofs, 188

—— —— handrail to pulpit, 136

—— —— lightning conductor, 246

-~ — nave pillars of, 169

—— —— oak work in, 70

~—— —— pulpit, 281

182, 183

—— —— specifications for, 51

—— —— piers of tower, 169

——— —— diaper work inside, 43

e e WiNdOWS, 11

—— —— cost of, 295

—— —— stone pillars for, 161

e e tOWET, 100

——— —— walls of, 267

= —— Christchurch
stmé'ed, 246

—— Grammar school, 3

——— —— ro0f of, 185

Door, front, best place for, 122

Door-springs, 215. (See Hinges and
ocks

Doors of rooms, their best place,
142 — 8ize, 214

—— proper construction of, 213

P 1 1)

spire de-

357

Doors, best pattern for, 212

—— height of handle, 212

Dutch style, 8o, 81

Drawings, competitive, their falla-
cies, 8, 9

——— — depth of shadows in,g

EARLY English carving, 71
—— — style, 52,272

Eaves of roofs, 186

Egyptian architecture, 55

Elizabethan style, 81

—— ——— its symmetry, 83

Ely Cathedral, 78

~—— —— Lady chapel of, 258, 336

~—— —— length of, 344

—— ——— octagon of, 248

Encaustic tiles, 170

—— —— for hearths, 201

Equilateral pitch of roofs, 178

Evelyn, John, on Gothic Churches,

77
Exeter College Chapel, 100
‘Extras’ in building contracts, 34
——— ——— provision for 42~44

FALLACIOUS tenders, 11
~—— drawings,8

Fan tracery, 263

Faraday onlightning conductors, 246

Fergusson, Mr., 56, 60, 262

~——— —— on domes, 297, 299, 309

——— — on Greek temples, 268

~—— —— modern architecture, 107

~—— —— on orientation, 85

—— —— on tower construction, 249

Finish, ancient and modern, 70,71

Finishing of stone work, 168

Fire-bricks, 199

Fire-grates, generally too low, 1

——— —— their proper place in
TOOMS, I4L

Fires, how caused, 139

Fixing prices beforehand, 12

Flag-stones, how to be laid, 170

Floors, laid too soon, 218

—— — parquetry, 219

~—— — gound-proof, 220

Florentine style, 81

Fogs, mistake as to their limits, 112

Foﬁing doors, 213

Fonts in churches, 259

Foreign Office, competit’ion for, 4, 5,

13
French architecture, 72
e «——e polish, 215
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French, Mr., of Bolton, 290
Fronts, west, of churches, 257, 339

ALILEES, 336
Garbett’s %ook on architecture,

10, 81, 262
Garden walls, 176
——— —— brackets for, 177
~—— —— coping for, 177
——— — ‘raking,’ 176
Gill stoves, 198
Glass for church windows, 277
——— —— in tracery, 273
Glass tiles for skylights, 204
Glasgow Cathedral, 269
Glastonbury kitchen, 249
Gothic style, 53, 55
—— ancient and modern, 56, 57
—— for churches, 76, 233
—— for large halls, &c., 79
w— for houses, 8o
—— picturesque, 8o
—— its features, 83, 84, 97
—— architraves og 94
—— modern, 167, 168
—— height of roofs, 178
—— plaister proper in, 86, 262
—— proportions in, g8, g9
—— vaulting, 262, 263
—— walling of ancient, 166
—— windows, 11, 79, 147
—— modern too low, 150
Granite, action of fire on, 162
Grantham Church spire, 242, 254
Greek architecture, 55
—— ——— absurd for houses, 8o
Greenhouses open to rooms, 232
Ground taps, 193
Ground plans, beauty of some, 257
Grouting, 172
Gurney’s stoves, 198
Gutters of roofs, 179, 188
e e Q1) BtOMIE, 188

HANDRAILS to banisters, best
form of, 1%6

Harris, Sir W. Snow, 246

Hart, Mr. (Hobbs & Co.), 223, 225

Hatch from kitchen, 145

Hay tea for oak floors, 217

Headingley Church, 3, 148, 238, 255

Headington stone, 160

Hinges, iron and brass, 214

Hobbs's locks, 223, 224

Hollow-faced bricks, 162

Hollow walls, 155

Index.

Hollow walls, of Italian origin, 155

~— —— useful for ventilation, 156
—— —— their proper thickness, 157
Hooks for window sashes, 207

‘Hope of Architecture,’ the, 7, 50

—— — —— Quarterly Review the-
ory of, 64, 66

Hoop iron in walls, 164

Hot-water apparatus, 195

—— —— wastes heat, 195

~—— —— best arrangement, 196, 197

—— warming by, 197

Hotels, modern grand, 160

House-building, 108-232

e e London, 66

—— styles of, 97

¢ House that Paul built, 72

House, plans of, with description,
125-31

Houses, general plans for, 116

—— wings added to, 116

—— with basement floors, 120

—— with two and three stories, 121

Houses of Parliament, 7, 10

e o e StOME WOTK Of, 16X

—— — — lightning conductors, 246

—— — — Victoria Tower, g, 239

Hydraulic ram, 193

IRON (See Cast Iron)

Iron domes, 297
Italian style, 53 8o
—— —— requires large stones, 81
chitraves of the, g4
Italian villas, 81, g8
Ivy keeps out damp, 110

JAMES, Col. Sir H., on the Great
Pyramid, 316, 319, 323, 325

¢ Jerry building,’ 12

Jones, Inigo, 53

EENE’S Cement, 170
Kent, the architect, 6o
Kerr, Professor, his book on house-
building, 116
King’s College Chapel, 84
~—— —— —— the vaulting of, 263
Kitchen, plan for, 129
— patent ranges always smell, 203

LADY Chapels, 258
Lancet windows, 235



Indez.

Lantern over hall, 118

—— on domes, 307

—— on arches, 313

Law Courts, the new, 6, 253

Lay readers in churches, 286 note
Lead gutters, 187

—— inferiority of modern, 182, 183
—— roofs, 181 —— decay of, 182
—— soldering, 193

Lecterns, 285

Lessons, reading of, 286 note

Leeds, mortar used there, 173

—— Town Hall, 103

Length, value of, g7

-—— an English characteristic, o1
Lewis, Mr., on Domes, 298
Library tables, 230

Libraries, 143, ?54

—— Lincoln’s Inn and Trinity, o1
Lightning conductors, 245

Lime, Warmsworth, 172
Limestone, 158

—-—6-2more fire-proof than sandstone,

1

Lincoln Cathedral, 77,91, 186,258,341
Lincoln’s Inn Hall, 101, 161, 182
—— ——— Chapel, too short, 279
——— —— Library lengthened, 3, 101
Locks, 222

Hobbs's improvements, 223
—— latch and safe, 224

Louvres, 276

Ludlow Church screen, 256

AHOGANY, polishing, 215
Manners, Lord John, 6

Mansard roofs, 13}5 .

Marble, 167 —— fenders, 201

—— floors, 170 ~—~— fonts, 259

—— Sienna, 201 —— white, 20

e yeDEEYING, 86 :

e —— for St. Paul’s, 86

Master-workmen, the old, 70

¢ Matchingk’ floor boards, 217

Metal work in churches, 288

Millstone grit, 158, 160, 173

Mitred joints, 216

Models and drawings, 69

—— importance of, 69

Monks as architects, 58

Monotony and variety, 103

Mortar, coloured, 174

~—— hair ir;,d176

—— gign of decay in, 173

—— improved by brick dust, 172

- road-dust in, 173

—— when ready for use, 171
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Mouldings, gr-96
Moulded bricks, 235

NAVES of Ca%hedmls, 103, 248
—— —— longest,

Nettlefold’s locks, ag:; s

Newton, Sir 1., 124

Norman style, 53

OAK doors and oak painting, 204
~——— —— Gothic, 213

— floors, 216

== —— ghould be screwed down, 217

— work in Bath Abbey, 215

—— —— in Doncaster Church, 215

Ogee mouldings, 95

Orientation, fallacy about, 85

Ovolo moulding, 93

Octagon, how to draw, 248

~—— of Ely, 248

PAINTIN G outside houses, 204
—— sham stones on plaister, 89
Palladian style, 53, 82
Palmerston, Lord, 5, 98
Pancras Hotel, 160
Panels of doors, g1, g6
Pantheon of Rome, 304, 305
Parthenon, the, 234
Pebble-dash, 175
Periapse, 237, 256, 258
Pentagon angle in roofs, 179
lI:ews alsld sesfﬁt!g
iazzi Smyth, Mr., 316, 320, 32 1
Pillars, bases and cgpita?s, 237 »33
Pipes, freezing and bursting, 192
Piteh of roof, 179
—— — —— pentagonal, 179
= — = rules for, 179, 180
Plaister in Gothic architecture, 86
— rough and smooth, go
—— outside, rough cast, 175
Plate-glass, 206
Pointing brick-work, 173
Polygonal bays, 146
Polytechnic Institution, accident at,

13

Porelsmes, carriage, 131
Porches of churches, 255
Porteullis Hall, Westani
Porticoes and porch
Portland stone, 158
Proportions in by
Pulpits, 281
—— best construs
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Pyramid, the Great, 179

—— theories respecting, 317

—— true theory of its dimensions,
33 .

—— its area, 318 —— its builder, gx4

—— grand gallery of, 328

—— internal construction of, 327

——king's and queen’s chambers,
322, 328

—— coffer in the king’s chamber,

17, 323, 325

= itxgl guéﬁemaﬁcal conditions, 319

—— size of, 315

— slope of its faces, 179, 318, 321

—— —— of its passages, 330

—— ventilation in, 328

;— wo(;kigg SClel}:(l;t ;sed in, 32r
'yramid, the nd, 315, 324

—— of balls, 180 note

UAIN, Mr. Justice, on ¢ Quanti-
ties,’ 33
Quantities, l?l —— charges for, 32
Quarterly Review on Architecture,

60, 64, 72
Queen Anne style, 8o, 97

RAINFALL in England, 189
Random walling, 166

Raking walls, 176

Ransome’s artificial stone, 174

Reading desks, 284

Refacing old stone, 294

Renaissance style, 52, 62, 95

—— —— its need of symmetry, 82

- —— rustic basements of, 167

—— —— stone-work for, 174

Reredos, construction of, 258

Restoration of churches, 2914

Revolving cowls, 139

Rievaulx Abbey, 250

Ripon Cathedral, 346

Roman architecture, 53

Roofs of churches, 266

— lead, 181

—— copper, 183

. mp ern Gothic, 105

~— of large halls, 79

—— of houses, 125

—— —— hung on walls, 125, 181

e e their sloie, 178

——— —— ghould have ventilation,

156

—— spans of various large, 354

Rooms, their various sizes, 143

Rough work inside churches, 87

Index.

R.ILB.A.,, their code of rules, 22

—— —— ——— as to quantities, 32, 33

—]- discussion at, on Architecture,
58, 59

—— —— —— Gothic Vaulting, 263

Rubbed stone-work, 174

Rubble walling, 165

Ruskin, Mr., 76

—— on Italian architecture, 60, 86

—— on mouldings, 95 .

¢ Rustic basements,’ 167

SAFE lock, improved, 225
St. Alban’s Abbey, 165, 234, 257,

25, 298 length of
— e e l€DGth Of
e s e 014 rOOF o,f,s:go

St. Bride's steeple, 78
St. Chad’s, Headingley, 3, 103, 156,

283
St. James’s, Doncaster, 3, 279
Vicarage, 99
St. Mary’s, Lichfield, 3, 259
St Mary's Abbey, York, 6o
t. Mary’s , York, 69
St. John's Colle,«g’. chapel, 270
St. Paul's, old, 53

—_— _1:1— —— longest church in the
world, o1, 259, 338, 345

- h t% tailest spire, 247,
338

—— —— —— its great transept, 340

St. Paul’s Cathedral,

—— ——— Church at
283

—— —— Peterborough, 3, 250

St. Peter’s at Rome, g, 85, 338

Sa]isbur}é Cathedral, chapter-house,
90, 33 .

——— —— spire of, 78,234, 242, 249

—— —+= transepts, 341, 344

——— ——— windows, 104

Sand-paper in finishing, 169

Sand-stone, 158

—— —— not fire-proof, 162

Sash lines, 209 —— pulleys, 206

—— —— improved kind, 206

¢ Scabbling,” 168

Secott, Sir G. G., 3, 8, 98

hischurchrestoration,

ﬁ’ 309
urton, 3, 250,

238, 243
—— —— ——ondestruction of plais-
ter, 87
Screw taps, 193
Serving shelf to dining room, 145
Shams, preaching and practice re-
specting, 86



Index.

Sham stone-painting, 88, 89

—— —— —— at St. Alban’s, go
Skirting boards cause fires, 139
Sitting rooms, le?

Sizes of great buildings, 333 to end
—— — catalogue of, 348-354
Sizes of rooms, 143-145
Skylights, seldom watertight, 203,

204
Slag-felt, 193, 220
Slates, blue and grey, 183
—— slope requiring, 180
of thin stone, 183
Slope of roofs, 180
Smeaton on mortar, 173
Smoking rooms, 124
Smoky chimneys, 139
Snow on roofs, 178
Soldering, the best kind, 193
Sound-proof floors, 220
Sounding boards, abandoned, 281
Southwell Minster, 340
—— —— plan of, 342
Spire, different kinds, 241
—— construction of, 245
—— brooch, 243, 244
—— foreign inierior to ours, 243
—— hexagonal, 247
—— octagonal, 246
—~—— wooden, 246 —— leaded, 247
——— of various churches, 242, 243
—— weight of, 313
Spouts and eaves, 186
Spring-seats, 231
S:aircases, 132, 133
—— best gradient for, 135
—— stone, 135 —— Wwinding, 133
Stone, different kinds of, 158, 160, 161
—— decay, 159, 161
—— painting, go
—— refacing old, 294
—— rubbed, 167
Stone walls are porous, 156, 158
S:oothing, 155
Street, Mr., 19, 54, 242, 270
his Law Courts tower, 97,

253 )

e his restoration of churches,
87, 292

Stuart and Smith’s gill stoves, 198

Stucco prevents damp, 155

Style, choice of, 76

for churches, 76, 23

—— English and Classical, 52

—— new impossible, 53

—— gradually evolved, 53-57 76,

233 .
~— Early English, 52, 272

361

Style, Egyptian, 55

—— Elizabethan, 52, 82

—— Gothie, 53, 233

Greek, 55

—— Italian, 53

Norman, 53

—— Palladian, 53

—— Renaissance, 52, 62, 64
Superintendence, modern, 67, 75
Symmetry proper to all styles, 83
Surplices, ancient and modern, 236

TABLES, dinner, 229
—— library, 230

Tamworth tower staircase, 255

—— proper construction of, 189

Tanks, filtering chamber in, 192

in the ground, 191, 192

Taps, water, 1

Taylor, John, on the Great Pyramid,
316, 320, 326

Teale, Mr., of Doncaster, 240, 250

Temple Church, 161, 279

Tenders, 34

Tests for size of buildings, 8, 256

Tewkesbury Abbey, 256

Tie rods and beams, 184

Tiles, flat, 169, 180, 183

—— black and red, 170

—— encaustic, 170 white, 170

— how to lay them, 184

‘Tooth moulding,’ 71

¢ Torching ’ slates, 184

Totternhoe stone, 160

Tower building, 234, 239, 250

—— over font, 239

—— stairs, 254 — tops, 240

—— central, 250

~—— chancel and corner, 252

of various churches, &c., 250,
253, 254

Tracery, slovenly mode of glazin.s,

273
Trades’ unions, their effect, 70, 168
Transepte, 340
modern double-barrelled, 270
~—— short and loug, 269 .
of various churches, &c., 341
Tredgold on Ventilation, 140
Trees near houses, 110~112
~—— artificial ponds, 192
Trinity College Libiary, 101
~—— —— window archesof, 15t

U NDERHAY'S water-closet, 1
BB /
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AULTING, 262
—— height of, 265
Vestries at east end, 337
Ventilation of roofs, 202
—— bed rooms, 202 — cellars, 1 53
—— churches, 275
—— kitchens, 156, 203
—— rooms, 140, 201
—— schools, &e., 202
Victoria Tower, W estminster, 186,239
¢Vigorous’ style of architecture, g6,
o7 292
Vitruvius on mortar, 172
Viollet le Duc, 72, 74
“how to build a house,’ 72
—— his cure for smoky chimneys,

139
—— his roof for a house, 178

“IACKERBARTH Mr. 316, 324,

\\'allusxg random, 166

Walls, garden, 176

—— raking, 176

—— of houses, 106

generally too thin, 106, 138

—— of cement concrete, 174

—— hollow, 155

—— hoopiron bonds in, 164

~— rock-faced, 166

—— of towers should be of stone, 166

Warming churches, &c., 197

Warmsworth lime, 172

Water, hard and soft. (See Tanks.)

‘Water-closets, 194

—— for cottages, 195

—— ventilation of, 194

West fronts, 257, 339

Westbury, Lord, 22

White’s Selborne, 109, 111

‘Wind, mistakes about, 110

—— protection of gardens against, | —
177

——— —— houses, 110

Winding staircases, 133

Window arches, 150

——— —— flat, 151

—— —— discharging, 153

—— bars, 206, 274

—— panes, 206

Index.

Window pulleys, Sir E. Beckett’s, 206

—— ropes, 207

— fasteners, 210

-—— —— Hopkinson's, 210

~——— —— Sir E. Beckett’s, 210,

—— mullions, thickness of, 1x

—— — brick, 235

—— tracery, 272, 273

Windows of churches, 268

—— Early English, 272

—— high arched, 273

—— Norman, 271

—— painted, 269

for houses, the best kind, g7

should be high, 149

—— —— should open at the top, 140

—— —— best place in rooms, 146

—— ——bow or bay, 146

—— —— French, not good, 149, 204

polygonal bays, best, 147

—— set in stone, 203

with sliding sashes, 205

—— with swinging sashes, 205

Wire netting over windows, 276

Wood, seasoning of, 49

Wood bricks, 164

spires, 246

—— work, finish of, 169, 267, 291

Worcester Cathedral, marble pave-
ment, 170 —— old painting in, go

—— —— tower top, 3, 240, 204

—— —— turrets, 247

Wren, Sir C., 101

——— —— on Gothic style, 77

—— —— on flat arches, 151

—_—

YORK MINSTER, 102, 257
—_— area of, 337
~—— —— largest Gothic church, 257,

338

5 portions not good, 257
hapter house, 336

—— —— length of, 344

e 17:] tramsepts, ﬁo

—— —— restoration, bad, 263
vaulting of, 262

\ ork’s Column, Duke of, 134
Yorkshire Abbeys, the, 338

—— flagstone, 158

Ypres Town Hall, 103

Spottiswoode & Co., Lrinters, New-street Square and Partiament Sireet.
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RUDIMENTARY SCIENTIFIC SERIES.

ARCHITECTURE, BUILDING, ETC.

No.

16. ARCHITECTURE—ORDERS—The Orders and thelr Zsthetic
Principles. By W. H. Leeps. Illustrated. 1s.6d. .

17. ARCHITECTURE—STYLES—The History and Description of
the Styles of Architecture of Various Countries, from the Earliest to the
Present Period. By T. TaLBot Bury, F.R.I.B.A., &c. Illustrated. 2s.

*¢* ORDERS AND STYLES OF ARCHITECTURE, 1 One Vol., 3s.6d.

18. ARCHITECTURE-—DESIGN—The Pnncxé)les of Design in
Architecture, as deducible from Nature and exemplified in the Works of the
Greek and Gothic Architects. By E. L. GARBETT, Architect. Illustrated. 2s.

*¥ The three preceding Works, in One handsome Vol., half bound, entitled
‘“ MODERN ARCHITECTURE,” Price 6s. .

22. THE ART OF BUILDING, Rudiments of. General Principles
of Construction, Materials used in Building, Strength and Use of Materials,
‘Working Drawings, Specifications, and Estimates. By Epwarp Dosson,
M.R.I.B.A., &c. Illustrated. rs. 6d. .

23. BRICKS AND TILES, Rudimentary Treatise on the Manufac-
ture of;; containing an Qutline of the Principles of BrickmakinF. By Epw.
DossoN, M.R.I.B.A. With Additions by C. TomLinsoN, F.R.S. Illustrated, 3s.

25. MASONRY AND STONECUTTING, Rudimentary Treatise
on; in which the Principles of Masonic Projection and their agplication to
the Construction of Curved Wing-Walls, Domes, Oblique rid%s, and
Roman and Gothic Vaulting, are concisely exgained. By EpwaArp Dosson,
M.R.I.B.A., &c. Illustrated with Plates and iagrams. 2s. 6d.

44. FOUNDATIONS AND CONCRETE WORKS, a Rudimentary
Treatise on; containing a Synopsis of the principal cases of Foundation
‘Works, with the usual Modes of Treatment, and Practical Remarks on
Footings, Planking, Sand, Concrete, Béton, Pile-driving, Caissons, and
Cofferdams. By E. Dosson, M.R.I.B.A., &c. Fourth Edition, revised by
GeorGe Dopp, C.E. Illustrated. 1s.6d.

CROSBY LOCKWOOD AND CO., 7, STATIONERS’ HALL COURT, E.C.



2 * WEALE'S RUDIMENTARY SERIES.

Architecture, Building, etc., continued.
42. COTTAGE BUILDING. By C. BRUCE AILLEN, Architect.

Eleventh Edition, revised and enlarged. Numerous Illustrations. 1s. 6d.

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS,
PLLASTERING, &c., Rudimentary Treatise on. By G. R. Burngct, C.E.
Ninth Edition, with Appendices. 1s. 6d.

§7. WARM/NG AND VENIILATION, a Rudimentary Treatise
on; being a concise Exposition of the General Principles of the Art of Warm-
ing and Ventilating Domestic and Public Buildings, Mines, Lighthouses,
Ships, &c. By CHArLks Tomuinson, F.R.S., &c. Illustrated. j3s.

83*%, CONSTRUCTION OF DOOR LOCKS. Compiled from the
Papers of A. C. Honss, Esq., of New York, and Edited by Cuarces Tou-
rinsoN, F.R.S. To which is added, a Description of Fenby's Patent Locks,
and a Note upon IroN SaFes by RoperT MALLET, M.I.C.g. Illus. 2s. 6d.

111. ARCHES, PIERS, BUTTRESSES, &c.: Experimental Essays
on the Principles of Construction in; made with a view to their being useful
to the Practical Builder. By WiLrLiAM Branp. Illustrated. 1s.6d.

116, THE ACOUSTICS OF PUBLIC BUILDINGS; or, The
Principles of the Science of Sound aﬂ:licd to the purposes of the,Architect and
Builder. By T. Rocer Suith, M.R.I.B.A., Architect. Illustrated. 1s.6d.

124. CONSTRUCTION OF ROOFS, Treatise on the, as regards
Carpentry and Joinery. Deduced from the Works of Rosisox, Prick, and
Trepcorp. Illustrated. 1s. 6d.

12. ARCHITECTURAL MODELLING IN PAPER, the Art of.
By T. A. RicHarpsoN, Architect. With Illustrations, designed by the
Author, and engraved by O. JewIirr. 15, 6d.

128, VITRUVIUS— THE ARCHITECTURE OF JM[ARCUS
VITRUVIUS POLLQO. In Ten Books. Translated from the Latin by
Josepn Gwirt, F.S.A., F.R.A.S. With 23 Plates. ss.

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles
of Beauty in ; with a Historical View of the Rise and Progress of the Art in
Greece. By the EARL OF ABERDEEN. 1s.

** The two Preceding V'orks in One handsone Vol., half bound. entitled “Axcient

ARCHITECTURE.” Price 6s.

132. DWELLING-IIOUSES, a Rudimentary Treatise on the Erection
of. By S. I{. Brooks, Architect. New Edition, with Plates. ' 2s. 6d.

186. QUANTITIES AND MEASUREMENTS, How to Calculate and
Take them in Bricklayers’, Masons’, Plasterers’, Plumbers’, Painters’, Paper-
hangers’, Gilders’, Smiths’, Carpenters’, and Joiners’ Work. By A. C.
BrATtox, Architect and Surveyor. New and Enlarged Edition. lllus. 1s. 6d.

175. LOCKWOOD & CO.’S BUILDER'S AND CONTRACTOR’S
PRICE BOOK, with which is incorporated AtcHLEY’s and portions of the
late G. R. Burnert's “BuiLper’s Price Books,” for 1876, containin,
the latest Prices of all kinds of Builders’ Materials and Labour, and of
‘Trades connected with Building : with many useful and important Memo-
randa and Tables; Lists of thc Members of the Metropolitan Board of
Works, of Districts, District Officers, and District Surveyors, and the
Metropolitan Bye-laws. The whole Revised and Edited by Fraxcas T.
W. MiLter, Architect and Surveyor. 3s.6d.

182. CARPENTRY AND YOINERY—THE ELEMENTARY PRIN-
cipLes OF CARPENTRY. Chiefly composed from. the Standard Work of
‘Tuomas Trepcorp, C.E. With Additions from the Works of the most
Recent Authorities, and 2 TREATISE ON JOINERY by E. WynpHAM
‘TARN, M.A. Numerous Illustrations. 3s. 6d.

182¢. CARPENTRY AND FOINERY. ATLAS of 35 Plates to
accompany the foregoing book. With Descriptive Letterpress. 4to. 6s.

187. HINTS TO YOUNG ARCHITECTS. By GEORGE WIGHT-
wick. Author of “ The Palace of Architecture,” &c. &c. New, Revised,
and enlar, Edition. kal G. Huskisson GuiLLAUME, Architect. With
numerous Woodcuts. 3s. 6d. [Fust published.

LONDON : CROSBY LOCKWOOD AND .CO.,

. rF "
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Acrchitecture, Building, etc., continued.
188, HOUSE PAINTING, GRAINING, M/ ARBLING, AND SIGN

WRITING : A Practical Manual of, containing full information on the
Processes of House Painting in Oil and Distemper, the Formation of
Letters and; Practice of Sign Writing, the Principles of Decorative Art, a
Course of Elementary Drawing for House Painters, Writers, &c., and a
Collection of Useful Rececipts. With g Coloured Plates of Woods and
Marbles, and nearly 1so0 Wood Engravings. By EcLuis A. Davipsox,
Author of ¢ Building Construction,” “ﬁ)rawing for Carpenters,” &c. ss.
ust pnbdlished.

[
189. THE RUDIMENTS OF PRACTICAL BRICKLAYING.

In Six Sections : General Principles of Bricklaying ; Arch Drawing, Cutting,
and Setting ; different kinds of Pointing ; Paving, Tiling, Materials ; Slating
and Plastering ; Practical Geometry, Mensuration, &c. By Apam HAMMOND,
Illustrated with 68 Woodcuts. 1s.6d. Fust published.

191, PLUMBING. A Text-Book to the Practice of the Art or Craft of

the Plumber. With Supplementary Chapters upon House Drainage, em-
bodying the latest Improvements. Containing agout 300 Illustrations. By
WiLLiam PartoNy Bucuaxn, Practical and Consulting Sanitary Plumber;
Mem. of Coun. San. and Soc. Econ. Sec. of the Philosophical Society o;'
Glasgow. Nearly ready.
NS,

192. 7HE TIMBER IMPORTER'S, T/IA/BER MERCHA

and BUILDER’S STANDARD GUIDE; comﬁrising copious and valu-
able Memoranda for the Retailer and Builder. By RicHArvp E, GRANDY.
Second Edition, Revised.  3s.

CIVIL ENGINEERING, ETC.

13. CIVIL ENGINEERING, the Rudiments of; for the Use of

29

30

31. WELL-DIGGL

35

43

62

Beginners, for Practical Engineers, and for the Army and Navy. By Henry
Law, C.E. Including a Section on Hydraulic Engineering, by GEorRGe R.
Burxerr, C.E. {{th Edition, with Notes and fl‘lustratlons by RoBER1
MaLLer, A.M., F.R.S. Illustrated with Plates and Diagrams. §s.

. THE DRAINAGE OF DISTRICTS AND LANDS. By G.

DryspaLe Dempsey, C.E. New Edition, revised and enlarged. Illustrated.

1s. 6d.
. THE DRAINAGE OF TOWNS AND BUILDINGS. By
G. DryspALe Dempsey, C.E. New Edition. Illustrated. 2s.6d.
*s® With “ Drainage of Districts and Lands,”’ in One Vol,, 3s. 6d.
NG, BORING, AND  PUMP.WORK. By
oHN GEORGEYSWINDELL, Assoc. R.I.B.A. New Edition, revised by G. K.
urRNELL, C.E. Illustrated. 1s.6d.

. THE BLASTING AND QUARRYING OF STONE, for
Building and other Purposes. { With Remarks on the Blowing ug of Bridges.
By Gen. Sir Joun BurGoyNE, Bart., K.C.B. Illustrated. 1s. 6d.

. T&BULAR AND OTHER IRON GIRDER BRIDGES.
Particularly describing the Briranyia and ConwAy TUBULAR BRIDGEs,
With a Sketch of Iron Bridges, and Illustrations of the Application of
Malleable Iron to the Art of Bridge Building. By G. D. Dewmpsty, C.E,,
New Edition, with Illustrations. 1s. 6d. . .

. RAILWAY CONSTRUCTION, Elementary and Practical In-
struction on the Science of. By Sir MacponaLp Steeuenson, C.E,
New Edition, revised and enlarged by Eowarp Nucent, C.E. Plates and
numerous Woodcuts.

8o*. EMBANKING LAR}DS FROM THE SEA, the Practice of.

81.

82%e,

Treated as a Means of Profitable Employment for Capital. With Examples
and Particulars of actual Embankments, and also Practical Remarks on the
Repair of old Sea Walls. By Jou~y WiGGins, F.G.S. New Edition, with
Notes by RoBert MaLLer, F.R.S. 2s. . .
WATER WORKS, for the Supply of Cities and Towns. With
a Description of the Principal Geo]oFical Formations of England as in-
fluencing Supplies of Water; and Details of En{ines and Pumping Machinery
for raising Water. By Samuer HUGHES, G.S.,, C.E. New Edition,
revised and enlarged, with numerous Illustrations. 4s. e
. GAS WORKS, and the Practice of Manufacturing and Distributing
Coal Gas. By Samuer Hucuses, C.E. New Edition, revised by W.
Ricuarps, C.E. Illustrated. 3s. 6d.

7, STATIONERS' HALL COURT, LUDGATE HILL, E.C.
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Civil Engineering, etc., continued.

117. SUBTERRANEQUS SURVEYING ; an Elementary and Prac-
tical Treatise on. By ThHomAs FEnwick. Also the Method of Conducting
Subterraneous Surveys without the Use of the Magnetic Needle, and other
modern Improvements. By Tuomas Baker, C.E. Illustrated. 2s. 6d.

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch
of. By Davip Stevessoyn, F.R.S.E., &c. Plates and Diagrams. 3s.

121. RIVERS AND TORRENTS. With the Method of Regulating
their Courses and Channels. By Professor PAuL Frisi, F.R.S., of Milan.
To which is added, AN ESSAY ON NAVIGABLE CANALS. Translated
by Major-Generai Joux GARsTIN, of the Bengal Engineers. Plates. 2s. 6d.

MECHANICAL ENGINEERING, ETC.

33. CRANES, the Construction of, and other Machinery for Raising
Heavy Bodies for the Erection of Buildings, and for Hoisting Goods. By
Josepn GLyxwn, F.R.S., &c. Illustrated. 1s.6d.

34. THE STEAM ENGINE, a Rudimentary Treatise on. By Dr.

.LARDNER. Illustrated. 7ss.6d.

59. STEAM BOILERS : their Construction and Management. By
R. ArMsTRONG, C.E. Illustrated. 1s, 6d. .

63. AGRICULTURAL ENGINEERING : Farm Buildings, Motive
Power, Field Machines, Machinery, and Implements. By G. H. ANDREWS,
C.E. Illustrated. 3s.

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise
on. By Sir Epmusp Beckerr (late Epmunp BeckerT Denison, LL.D., Q.C.)
A new, Revised, and considerably Enlarged Edition (the 6th), with very
numerous Illustrations. 4s. 6d. [ Frst pubdlished.

77%. THE ECONOMY OF FUEL, particularly with Reference to
Reverbatory Furnaces for the Manufacture of Iron, and to Steam Boilers.
By T. Symes PrIDEAUX. 1s, 6d.

82. THE POWER OF WATER, as applied to drive Flour Mills,
and to give motion to Turbines and other Hydrostatic Engines. By Josepn
GLy~N, F.R.S,, &c. New Edition, Illustrated. 2s.

98. PRACTICAL MECHANISHM, the Elements of; and Machine
Tools. By T. Baker, C.E. With Remarks on Tools and Machinery, by
J. Nasmyrn, C.E. Plates. 2s.6d. '

114. MACHINERY, Elementary Principles of, in its Construction and
Working. Illustrated by numerous Examples of Modern Machinery for
different Branches of Manufacture. By C.D. Aser, C.E. 1s. 6d.

115. ATLAS OF PLATES. Illustrating the above Treatise. By
C.D. Aser, C.E. 7s.6d.

125. 7HE COMBUSTION OF COAL AND THE PREVENTION
OF SMOKE, Chemically and Practically Considered. With an Appendix.
By C. Wye WiiLiams, A.I.C.E. Plates. 3s.

139. THE STEAM ENGINE, a Treatise on the Mathematical Theory
of, with Rules at length, and Examples for the Use of Practical Men. By
T. Baker, C.E. Illustrated. 1s. 6d.

162, THE BRASS FOUNDER’S MANUAL ; Instructions for
Modelling, Pattern-Making, Moulding, Turning, Filing, Burishing,
Bronzing, &c. With coj ioungeceipts, numerous Tagles, and Notes on Prime
Costs and Estimates. By WALTER GrAuaMm. Illustrated. 2s. 6d.

164. MODERN WORKSHOP PRACTICE, as applied to Marine,
Land, and Locomotive Engines, Floating Docks, Dredging Machines,
Bridges, Cranes, Ship-building, &c., &c. By J. G. WinTon. Illustrated. 3s.

165. JRON AND HEAT, exhibiting the Principles concerned in the

Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of
Heat in the Smelting Furnace. By J. ARmour, C.E. 2s. 6d.

LONDON : CROSBY LOCKWOOD AND CO.,



WEALE'S RUDIMENTARY SERIES. s

Mechanical Engineering, etc., continued.

166. POWER IN MOTION : Horse-Power, Motion, Toothed-Wheel
Gearing, Long and Short Driving Bands, Angular Forces. By JAMEes
ARrMOUR, C.E. With 73 Diagrams. 2s. 6d.

167. THE APPLICATION OF IRON TO THE CONSTRUCTION
OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. Showin
the Principles upon which such Structures are designed, and their Practical-
Application. By Francis Canpiv, C.E. Numerous Woodcuts. 2s.

t71. THE WORKMAN'S MANUAL OF ENGINEERING
DRAWING. By Joun MaxrtoN, Engineer, Instructor in Engineering
Drawing, Royal Naval College, Gréenwich, f'ormerly of R.S.N.A., South
Kcnsingtgg. Third Edition. Illustrated with 7 Plates and nearly 350 Wood-
cuts. 3s. 6d.

t190. STEAM AND THE STEAM ENGINE, Stationary and
Portable. An elementary treatisc on. Being an extension of Mr. John
Sewell’s  Treatise on Steam.” By D. KinNear Crark, C.E. C.E.
Author of *“ Railway Machinery,” “ Railway Locomotives,” &c., &c. With
‘numerous Illustrations. 3s. 6d. [(Fust ready.

SHIPBUILDING, NAVIGATION, MARINE
ENGINEERING, ETC.
§1. NAVAL ARCHITECTURE, the Rudiments of; or, an Exposi-

tion of the Elementary Principles of the Science, and their Practical Appli-
cation to Naval Construction. Compiled for the Use of Beginners. By

AMES PEAKE, School of Naval Architecture, H.M. Dockyard, Portsmouth.
Fourth Edition, corrected, with Plates and Diagrams. 3s. 6d

53*. SHIPS FOR OCEAN AND RIVER SERVICE, Elementary
and Practical Principles of the Construction of. By Hakon A. SoMMER-
FELDT, Surveyor of the Royal Norwegian Navy. With an Appendix. 1s.

53¢%. AN ATLAS OF ENGRAVINGS to Illustrate the above. Twelve
large folding plates. Royal 4to, cloth. 7s. 6d.
54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS,
Rudimentary Treatise on. Also Tables of Spars, Rigging, Blocks; Chain,
Wire, and Hemp Ropes, &c., relative to every class of vessels. Together
with an Appendix of Dimensions of Masts and Yards of the Royal Navy of
Great Britain and Ireland. By RoBert Kipping, N.A. Thirteenth Edition.
Ilustrated. 1s. 6d.

54%. JRON SHIP-BUILDING. With Practical Examples and Details
for the Use of Ship Owners and Ship Builders. By JonN GrANTHAM, Con-
sulting Engineer and Naval Architect. Fifth Edition, with important Addi-
tions. 4s.

54%*. AN ATLAS OF FORTY PLATES to Illustrate the above.
Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates
“ Warrior,” “ Hercules,” * Bellerophon;” H.M. Troop Ship *Serapis,”
Iron Floating Dock, &c., &c. 4to, boards. 38s.

55. THE SAILOR’S SEA BOOK: a Rudimentary Treatise on
Navigation. I. How to Keep the Log and Work it off. II. On Findinf the
Latitude and Longitude. By JAmEs GREENwooD, B.A., of Jesus Col y
Cambridge. 1o which are added, Directions for Great Circle Sailing; an
Essay on the Law of Storms and Variable Winds; and Explanations of
Terms used in Ship-building. Ninth Edition, with several Engravings and
Coloured Illustrations of the Flags of Maritime Nations. 2s.

80. MARINE ENGINES, AND STEAM VESSELS, a Treatise
on. Together with Practical Remarks on the Screw and Propelling Power,
as used in the Royal and Merchant Navy. By RoBerT Murray, C.E.,
Engineer-Surveyor to the Board of Trade. With a Glossary of Technical
Terms, and their Equivalents in French, German, and Spanish. Fifth Edition,
revised and enlarged. Illustrated. 3s.

7, STATIONERS’ HALL COURT, LUDGATE HILL, E.C.
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Shipbuilding, Navigation, etc., continued.

83bis. THE FORMS OF SHIPS AND BOATS : Hints, Experiment-
ally Derived, on some of the Principles regulating Ship-building. By W.
Brasp. Sixth Edition, revised, with numerous Illustrations and Models. 1s. 6d.

99. NAVIGATION AND NAUTICAL ASTRONOALY, in Theory
and Practice. With Attcmlgts to facilitate the Finding of the Time and the
Longitude at Sea. By J. R. Youxe, formerly Profe of Math tics in
Belfast College. Illustrated. 2s. 6d.

100*. 7ABLES intended to facilitate the Operations of Navigation and
Nautical Astronomy, as an Accompaniment to the above Book. By J.R.
Younc. 1s. 6d. :

106, SHIPS' ANCHORS, a Treatise on. By GEORGE COTSELL,
N.A. Illustrated. 1s.6d.

149. SAILS AND SAIL-MAKING, an Elementary Treatise on.
With Draughting, and the Centre of Effort of the Sails. Also, Weights.
and Sizes of Ropes ; Masting, Rigging, and Sails of Steam Vesscls, &c., &c.
Tenth Edition, cnlarged, with an Appendix. By Rosert Krprixg, N.A.,
Sailmaker, Quayside, Newcastle, Illustrated. 2s, 6d.

155. THE ENGINEER'S GUIDE 7O THE ROYAL AND
MERCANTILE NAVIES. By a Pracricart. EnciNeer. Revised by D.
F. M‘CARrTHY, late of the Ordnance Survey Office, Southampton. 3s.

PHYSICAL SCIENCE, NATURAL PHILO-
SOPHY, ETC.

1. CHEMISTRY, for the Use of Beginners. By Professor GEORGE
Fownes, F.R.S. With an Appendix, on the Application of Chemistry to
Agriculture.  1s.

2. NATURAL PHILOSOPHY, Introduction to the Study of; for
the Use of Beginners, By C. TomrinsoN, Lecturer on Natural Science in
King’s College School, London. Woodcuts. 1s. 6d.

4. MINERALOGY, Rudiments of ; a concise View of the Properties
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s.

6. MECHANICS, Rudimentary Treatise on; being a concise Ex-
position of the General Principles of Mechanical Science, and their Applica-
tions. By Cuarres TomuinsoN, Lecturer on Natural Science in King's
College School, London. Illustrated. 1s, 6d.

7. ELECTRICITY ; showing the General Principles of Electrical
Scicnce, and the purposes to which it has been applicd. By Sir W. Sxow
Harris, F.R.S., &. With considerable Additions by R. Sasixg, C.E.,
F.S.A.  Woodcuts, 1s. 6d. N .

7%, GALVANISM, Rudimentary Treatise on, and the General Prin-
ciples of Animal and Voltaic Electricity. By Sir W. Sxow Harris. New
Edition, revised, witl considerable Additions, by Rosert Saming, C.E,,
F.S.A. Woodcuts. 1s.6d.

8. MAGNETISM ; being a concise Exposition of the General Prin-
ciples of Magnetical Scicnce, and the Purposes to which it has been applied.
By Sir W. Sxow HArris. New KEdition, revised and enlan}ed by H. M.
Noan, Ph.D., Vice-President of the Chemical Society, Author of “A
Manual of Electricity,” &c., &c. With 165 Wooocuts. 3s. 6d.

11. THE ELECTRIC TELEGRAPH ; its History and Progress;
with Descriptions of some of the Apparatus. By R. Sasixg, C.E,, F.S.A,, &c.
Woodcuts. 3s

12. PNEUMATICS, for the Use of Beginners. By CHARLEs
Tomrinson. Illustrated. 1s. 6d.

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and
Fossil Shells. By Dr. S. P. Woobwarp, A.L.S. With Appendix by
RarpH Tate, ALS., F.G.S. With numerous Plates and jo0 Woodcuts,
6s. 6d. Cloth boards, 7s. 6d.

LONDON : CROSBY LOCKWOOD AND CO:,
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Physical Science, Natural Philosophy, etc., continued.

79%*. PHOTOGRAPHY, Popular Treatise on; with a Description of
the Stereoscope, &c. Translated from the French of D. VAN MONCKHOVEN,
by W. H. THorRNTHWAITE, Ph.D. Woodcuts. 1s. 6d.

96. ASTRONOMY. By the Rev. R. MaImn, M.A,, F.R.S., &c.
New and enlarged Edition, with an Appendix on * Spectrum Analysis.”
Woodcuts. 1s, 6d. .

. STATICS AND DYNAAMICS, the Principles and Practice of;
embracing also a clear development of Hydrostatics, Hydrodynamics, and
Central Forces. By T. Baker, C.E. 1s. 6d. :

138. TELEGRAPH, Handbook of the; a Manual of Telegraphy,
Telegraph Clerks’ Remembrancer, and Guide to Candidates for Employ-
ment in the Telegraph Service. By R. Bonp. Fourth Edition, revised and
cnlarged : to which is appended, QUESTIONS on MAGNETISM, ELEC-
TRICITY, and PRACTICAL TELEGRAPHY, for the Use of Students,
by W. McGREGOR, First Assistant Superintendent, Indian Gov. Telegraphs.
‘Woodcuts. 3s.

113. EXPERIMENTAL ESSAYS. By CHARLES TOMLINSON.
I. On the Motions of Camphor on Water. 1I. On the Motion of Camphor
towards the Light. 1II. History of the Modern Theory of Dew. Woodcuts. 1s.

173. PHYSICAL GEOLOGY, partly based on Major-General PORT-
LocK’s ““ Rudiments of Geology.” By Raveu Tatk, A.L.S., &c. Numerous
Woodcuts, 2s.

174. HISTORICAL GEOLOGY, partly based on Major-General
PorTLOCK'S “ Rudiments.” By Ravpn Tate, A.L.S., &c. Woodcuts. 2s.6d.

173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and

& Historical. Partly based on Major-General PorTLOCK’S * Rudiments of

17 Geology.” By Raren Tate, A.LS., F.G.S., &c., &c. Numerous Illustra-
4+ tions. 1In One Volume. 4s. 6d.

183. ANIMAL PHYSICS, Handbook of. By DIONYSIUS LARDNER,

&  D.C.L., formerly Professor_of Natural Philosophy and Astronomy in Uni-
versity College, London. With 520 Illustrations. In One Volume, cloth

184- boards. 7s. 6d.

* X Sold also in Two Parts, as follows :—
183.  ANIMAL Puvsics. By Dr. LArp~er. Part 1., Chapter I-VII. 4s.
184, Awiyac Puvsics. By Dr. Larpxer. Part 11, Chapter VIII—XVIIL.  3s.

=]
-~

MINING, METALLURGY, ETC.

117. SUBTERRANEOUS SURVEYING, Elementary and Practical
Treatise on, with and without the Magnetic Needle. By Thomas Fenwick,
Surveyor of Mines, and THomAs Baker, C.E. Illustrated. 2s. 6d.

133. METALLURGY OF COPPER ; an Introduction to the Methods
of Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys.
By RoserT H. LAmBorN, Ph.D. Woodcuts, 2s. 6d. L

134. METALLURGY OF SILVER AND LEAD. A Description
of the Ores; their Assay and Treatment, and valuable Constituents. By Dr.
R. H. LAMBORN., Woodcuts. 2s.

133. ELECTRO-METALLURGY ; Practically Treated. © By ALEX-
ANDER WATT, F.R.S.S5.A. New Edition. Woodcuts. 2s.

172. MINING TOOLS, Manual of. For the Use of Mine Managers,
Agents, Students, &c. Comprising Observations on the Materials from, and
Processes by which they are manufactured ; their Special Uses, Applica-
tions, Qualitics, and Efficiency. By WiLLiam MorGAns, Lecturer on Mining
at the Bristol School of Mines. 2s. 6d.

172% MINING 7TOOLS, ATLAS of Engravings to Illustrate the
above, containing 235 Illustrations of Mining Tools, drawn to Scale. 4to.
4s. 6d.

7, STATIONERS' HALL COURT, LUDGATE HILL, E.C.
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Mining, Metallurgy, etc., continued.

176. METALLURGY OF IRON, a Treatise on the. Containing
Outlines of the History of Iron Manufacture, Methods of Assay, and Analyses
of Iron Ores, Processes of Manufacture of Iron and Steel, &c. By H.
BAUERMAN, I".G.S., Associate of the Royal School of Mines. Fourth
Edition, revised and enlarged, with numerous Illustrations. 4s. 6d.

180. COAL AND COAL MINING: A Rudimentary Treatise on.
By WarineroN W. Smyth, M.A., F.R.S,, &c., Chief Inspector of the
N{i'nes of the Crown and of the Duchy of Cornwall. New dition, revised
and corrected. With numerous Illustrations. 3s. 6d.

EMIGRATION.
154. GENERAL HINTS TO EMIGRANTS. Containing Notices

of the various Fields for Emigration. With Hints on Preparation for
Emigrating, Outfits, &c., &c. With Directions and Recipes uscful to the
Emigrant. Witk a Map of the World. 2s.
157. THE EMIGRANT'S GUIDE 70O NATAL. By ROBERT
James Many, F.R.A.S,, F.M.S. Sccond Edition, carefully corrected to
the present Date. Map. 2s.

159. TH£ EM[GRAN]BS GUIDE 70O AUSTRALIA, New South
Wales, Western Australia, South Australia, Victoria, and Queensland. By
the Rev. JamMes Balrp, B.A. Map. 2s.6d.

160. THE EMIGRANT’S GUIDE TO TASMANIA and NEW
ZEALAND. By the Rev. James Bairp, B.A. With a Map. 2s.

150 & THE EMIGRANT'S GUIDE TO AUSTRALASIA. By the

160. Rev. J. Bairp, B.A. Comprising the above two volumes, 12mo, cloth boards.
With Maps of Australia and New Zealand. ss.

AGRICULTURE.

29. THE DRAINAGE OF DISTRICTS AND LANDS. By
G. DryspALE Dewmpsey, C.E. Illustrated. 1s. 6d.
®* With “ Drainage of Towns and Buildings,”’ in One Vol., 3s. 6d.

63. AGRICULTURAL ENGINEERING : Farm Buildings, Motive
Powers and Machinery of the Steading, Field Machines, and Implements.

By G. H. Axprews, C.E. Illustrated, 3s.

66. CZA Y LANDS AND LOAMY SOILS. By Professor
DoNALDSON.  1s.

131. MILLER'S, MERCHANT'S, AND FARMER'S READY
RECKONER, for ascertaining at sight the value of any quantity of Corn,
from Onc Bushel to One Hundred Quarters, at any given price, from £1 to

.lrer uasl;ter. Together with the approximate values of Millstones and
illwork,

0! c. IS,
140. SOILS, MANURES, AND CROPS. (Vol. 1. OUTLINES OF
Mopery FARMING.) By R, Scorr BurN. Woodcuts. 2s.
141. FARMING AND FARMING ECONOMY, Notes, Historical
and Practical, on. (Vol. 2. OurLiNes oF MobernN FArmiNG.) By R.Scorr
Burn. Woodcuts. 3s.
142. STOCK ; CATTLE, SHEEP, AND HORSES. (Vol. 3.
OvurLines oF MoperN FArRMING.) By R. Scorr Bury. Woodcuts. 2s. 6d.

145. DAIRY, PIGS, AND POULTRY, Management of the. By
R. Scort Burn. With Notes on the Diseases of Stock. (Vol. 4. OuTLINES
or Mobern FArMING.) Woodcuts, 2s.

146. UTILIZATION F SEWAGE, IRRIGATION, AND
RECLAMATION OF WASTE LAND. (Vol. 5. OutLiNEs oF MoODERN
Farming.) By R. Scorr Burn, Woodcuts, 2s. gd

®4* Nos. 140-1-2-5-6, in One Vol., handsomecly half-bound, entitled *“ QuTLINES OF
MoperN FArRMING.” By RoBERT Scorr BURN. Price 12s.

177. FRUIT TREES, The Scientific and Profitable Culture of. From

the French of Du Breuir, Revised by Geo. GLENNY. 187 Woodcuts. 3s. 6d.

LONDON : CROSBY LOCKWOOD AND CO.,
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FINE ARTS.

20. PERSPECTIVE FOR BEGINNERS. Adapted to Young
inr:cils?ts and Amateurs in Architecture, Painting, &c. By GEOrRGE Pyxg,

- Woodcuts. 2s.
40. GLASS STAINING ; or, Painting on Glass, The Art of. Com-
prising Directions for P: ing the Pigments and Fluxes, laying them upon
ithe Gl and Firing or Eming in the Colours. From the)&e%man of Dr.
Gessert. To which is added, an Appendix on THE ART oF ENaMELUING,

&c.  1s. .

41. PAINTING ON GLASS, the Art of. From the Gennan of
EuANUEL O1r0 FROMBERG. 1S,

69. MUSIC, A Rudimentary and Practical Treatise on. With
numerous Examples. By CHARLES CHILD SPENCER. 2s. 6d.

71. PIANOFORTE, The Art of Playing the. With numerous Exer-
cises and Lessons. Written and Selected from the Best Masters, by CHARLES
CHILD SPENCER. 1s. 6d. °

- 181. PAINTING POPULARLY EXPLAINED, including Fresco,
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature,
Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. With Historical
Sketches of the Progress of the Art by THoMmas JouN GULLICK, assisted by
Joux Tiuss, F.S.A. Third Edition, revised and enlarged, with Frontispiece

and Vignette, 5s.

186. 4 GRAMMAR OF COLOURING, applied to Decorative
Painting and the Arts. By Georce Fieip. New Edition, enla and
adap to the Use of the Ornamental Painter and Designer. By ELus A.
DavipsoN, Author of ‘ Drawing for Carpenters,” &c. With two new
Coloured Diagrams and numerous Engravings on Wood. 2s. 6d.

ARITHMETIC, GEOMETRY, MATHEMATICS,
ETC.

32, MATHEMATICAL INSTRUMENTS, a Treatise on; in which
their Construction and the Methods of Testing, Adjustini, and Usigf them
\are concisely Explained. By _{ F. HEATHER, ALA., of the Royal Military
.Academy, Woolwich. Origmal Edition, in 1 vol., Ilfustrated. 1s. 6d.

®.* [n ordering the above, be careful to say, *“ Original Edition,” or give the number
z}l\/ the 6~8§'en'e.r )( 32) fo distinguish it from the Enlarged Edition in 3 wels.
0s. 168-9-70. .

60. LAND AND ENGINEERING SURVEYING, a Treatise on;
with all the Modern Improvements. Arranged for the Use of Schools and
Private Students; also for Practical Land Surveyors and En%lneers. By
T. BAker, C.E. New Edition, revised by Epwaro Nucent, C.E. Illus-
trated with Plates and Diagrams. 2s.

61*. READY RECKONER FOR THE ADMEASUREMENT OF
LAND. By ABRAHAM ARMAN, Schoolmaster, Thurleigh, Beds. To which
is added a Table, showing the Price of Work, from 2s. 6d. to £1 per acre, and
Tables for the Valuation of Land, from 1s. to 41,000 per acre, and from onc

ole to two thousand acres in extent, &c., &c. _1s. 6d. .

76. lgESCRIPT IVE GEOMETRY, an Elementary Trealise on;
with 2 Theory of Shadows and of Perspective, extracted from the French of
G. MonGe. To which is added, a description of the Principles and Practice
of Isometrical Projection ; the whole being intended as an introduction to the
Application of Descriptive Geometry to various branches of the Arts. By
J. g HeaTHER, M.A. Illustrated with 14 Plates. 2s. .

178. PRACTICAL PLANE GEOMETIRY : giving the Simplest
Modes of Constructing Figures contained in one Plane and Geometrical Con-
struction of the Ground. By J. F. HeaTHER, M.A, With 215 Woodcuts, as.

179. PROFECTION : Orthographic, Topographlc, and Perspective:
giving the various Modes of Delineating Solid Forms by Constructions on a
Single Plane Surface. By J. F. HEATHER, M.A. (Zn preparation.

= %% The above three volumes will form a CoMPLETE ELEMENTARY COURSE OF
MATHEMATICAL DRAWING.

75 STATIONERS’ HALL COURT, LUDGATE HILL, E.C.
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Arithmetic, Geometry, Mathematics, etc., continued.
83. COMMERCIAL BOOK-KEEPING. With Commercial Phrases

‘and Forms in English, French, Italian, and German. By James Happon,
M.A., Arithmetical Master of King’s College School, London. 1s.

84, ARITHMETIC, a Rudimentary Trealise on: with full Explana-
tions of its Theoretical Principles, and numerous Examples for Practice. For
the Use of Schools and for Self-Instruction. By J. R. Youxg, late Professor
of Mathematics in Belfast College. New Edition, with Index, 1s. 6d.

8;* A Key to the above, containing Solutions in full to the Exercises, together

with Comments, Ixplanations, and Improved Processes, for the Use of
Teachers and Unassisted Learners. By J. R. Youne. 1s. 6d.

85. EQUATIONAL ARITHMETIC, applied to Questions of Interest,

8 4®. Annuitics, Life Assurance, and General Commerce ; with various Tables by
which all Calculations may be greatly facilitated. By W. HipsLEY. 2s.

86. ALGEBRA, the Elements of. By Jamrs HappboN, M.A.,
Second Mathematical Master of King’s College School. With Appendix,

containing miscellancous Investigations, and a Collection of Problems in
varipus parts of Algebra. 2s.

86* A Key Axn Compaxiox to the above Book, forming an extensive repository of
Solved Examples and Problems in Illustration of the various Expedients
necessary in Algebraical Operations. Especially adapted for Self-Instruc-
tion. By J. R.Young, 1s.6d

88. EUCLID, THE ELEMENTS OF : with many additional Propositions

89. and Explanatory Notes: to which is prefixed, an Introductory Essay on
Logic. By Hevry Law, C.E. 2s.6d.

® ¢ Sold also separately, viz. :—

88. Kuvcuip, The First Three Books. By Hexry Law, C.E. 1s.

89. Evcum, Books 4, 5, 6, 11, 12. By Hexry Law, C.E. 1s. 6d.

90. ANALYTICAL GEOJMETRY AND CONIC SECTIONS,
a Rudimentary Treatisc on. By James Haxn, late Mathematical Master of
King's College School, London.” A New Edition, re-written and enlarged
by J. R. Young, formerly Professor of Mathematics at Belfast College. 2s.

91. PLANE TRIGONOMETRY, the Elements of. By JAMES
HaxN, formerly Mathematical Master of King’s College, London. 1s.

92. SPHERICAL TRIGONOJIMETRY, the Elements of. By JAMES
Hann. Revised by Cuarres H. Dowring, C.E. 1s.

*,® Or with ““ The Elements of Plane Trigonometry,” sn One Volume, 2s.

93. MENSURATION AND MEASURING, for Students and Prac-
tical Use. With the Mensuration and Levelling of Land for the Purposes of
Modern Engineering. By T. Baker, C.E. Necw Edition, with Corrections
and Additions by E. Nugext, C.E. Illustrated. 1s.6d.

94. LOGARITHMS, a Treatise on; with Mathematical Tables for
facilitating Astronomical, Nautical, Trigonometrical, and Logarithmic Calcu-

lations; Tables of Natural Sines and Tangents and Natural Cosines. By
Hexry Law, C.E. Illustrated. 2s.6d.

101%, MEASURES, WEIGHIS, AND MONEYS OF ALL NA-
770NS, and an Analysis of the Christian, Hebrew, and Mahometan
Calendars. By W. S. B. Woornousg, F.R.A.S., &c. 1s.6d.

102, INTEGRAL CALCULUS, Rudimentary Treatise on the. By
Homersaam Cox, B.A. Illustrated. 1s.

103. INTEGRAL CALCULUS, Examples on the. By JAMES HANN,
late of King's College, London. Tllustrated. 1s.

101. DIFFERENTIAL CALCULUS, Examples of the. By W. S. B.
Wootnouse, F.R.A.S,, &c. 1s, 6d.

104. DIFFERENTIAL CALCULUS, Examples and Solutions of the.
By James Habpoox, M.A. 1s.

LONDON : CROSBY LOCKWOOD AND CO.,



WEALE'S RUDIMENTARY SERIES. Ix

Arithmetic, Geometry, Mathematics, etc., continued.
105. MNEMONICAL LESSONS.— GEOMETRY, ALGEBRA, AND

TriconoMmETRY, in Easy Mnemonical Lessons. By the Rev. THomas
PexyxeToNy Kirkmaxn, M.A, 1s. 6d.

136. ARITHAMETIC, Rudimentary, for the Use of Scheols and Self-
Instruction. By James Hapbpon, M.A. Revised by ABRAHAM ARMAN.
1s. 6d.

137. A Kev To HADDON’S RUDIMENTARY ARITHMETIC. By A. ARMAN. 15, 6d.

147. ARITHAMETIC, STEPPING-STONE TO; being a Complete Course
of Exercises in the First Four Rules (Simple and Compound), on an entirely
new principle. For the Use of Elementary Schools of every Grade. Intended
as an Introduction to the more cxtended works on Arithmetic. By ABRAHAM
ARMAN, 1S,

148. A Kev 1o STEPPING-STONE TO ARITHMETIC. By A. ARMAN. 1s.

158. THE SLIDE RULE, AND HOW 70 USE I7; containing
full, easy, and simple Instructions to perform all Business Calculations with
unexampled rapidity and accuracy. By Cnarires Hoare, C.E. With a
Slide Rule in tuck of cover. 3s.

168. DRAWING AND MEASURING INSTRUMENTS. Includ-
ing—I. Instruments employed in Geometricail and Mechanical Drawing,
and in the Construction, Copying, and Measurement of Maps and Plans.
I1. Instruments used for the purposes of Accurate Measurement, #nd for
Arithmetical Computations. By J. F. Heatuer, M.A., late of the Royal
Military Academy, Woolwich, Author of * Descriptive Geometry,” &c., &c.
Tlustrated. 1s. 6d.

169. OPTICAL INSTRUMENTS. Including (more especially) Tele-
scopes, Microscopes, and Apparatus for producing copies of Maps and Plans
by Photography. By J. F. Heatner, M.A. Illustrated. 1s.06d.

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS.
Including—I. Instruments Used for Determining the Geometrical Features
of a portion of Ground. 1I. Instruments Employed in Astronomical Observa-
tions. By J. F. HeatHer, M.A, Illustrated. 1s. 6d.

®.* The above three volumes form an enlargement of the Author’s original work,
“ Mathematical Instruments: their Construction, Adjustment, 1esting, and Use,”
the Eleventh Edition of whick is on sale, price 1s. 6d. (See No. 32 tn the Series.)

168,y MATHEMATICAL INSTRUMENTS. By J. F. HEATHER,

169. ¢ M.A. Enlarged Edition, for the most part entirely re-written. The 3 Parts as
170.) above, in One thick Volume. With numerous Illustrations. Cloth boards. ss.

185. THE COMPLETE MEASURER ; setting forth the Measure-
ment of Boards, Glass, &c., &c.; Unequal-sided, Square-sided, .Octaxonal-
sided, Round Timber and Stone, and Standing Timber. With just Allow-
ances for the Bark in the respective species of Trees, and proper deductions
for the waste in_hewing the trees, &c.; also a Table_ showing the solidity of
hewn or eight-sided timber, or of any octagonal-sided column, Compiled
for the accommodation of Timber-growers, Merchants, and Sur\'elyors
Stonemasons, Architects, and others. By Ricuarp HorTON. hird
Edition, with considerable and valuable additions. gs. [Fust published.

LEGAL TREATISES.

50. THE LAW OF CONTRACTS FOR WORKS AND SER-
VICES. By Davip Gieons. Third Edition, revised and considerably
enlarged. 3s. [Fust published.

151, A HANDY BOOK ON THE LAW OF FRIENDLY, IN-
DUSTRIAL & PROVIDENT BUILDING & LOAN SOCIETIES.
With copious Notes. By NatnanieL Witk, of H.M. Civil Service. 1s.

163. THE LAW OF PATENTS FOR INVENTIONS; and on
theLI;rotection of Designs and Trade Marks. By F. W. Campin, Barrister-
at-Law. 2s.

7, STATIONERS’ HALL COURT, LUDGATE HILL, E.C.
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MISCELLANEOUS VOLUMES.

36. A DICTIONARY OF TERMS used in ARCHITECTURE,
BUILDING, ENGINEERING, MINING, METALLURGY, ARCH A=~
OLOGY, the FINE ARTS, &c. With Explanatory Observations on various
Subjects connected with Applied Science and Art. By Joun WEALE.
Fourth Edition, with numerous Additions. Edited by RoserT Huxnt, F.R.S,,
Keeper of Mining Records, Editor of Ure’s * Dictionary of Arts, Manufac-
tures, and Mines.”” Numerous Illustrations. ss.

112. MANUAL OF DOMESTIC MEDICINE. By R. GOODING,
B.A., M.B. Intended as a Family Guide in all Cases of Accident and
Emergency. 2s.

112% MANAGEMENT OF HEALTH, A Manual of Home and
Personal Hygicne. By the Rev. James Bairp, B.A. 1s.

113. FIELD ARTILLERY ON SERVICE, on the Use of. With
especial Reference to that of an Army Corps. For Officers of all Arms.
By TAauBerT, Captain, Prussian Artillery. Translated from the German by
Lieut.-Col. HENry HAMiLTON MAxwELL, Bengal Artillery. 1s. 6d.

113*. SWORDS, AND OTHER ARMS used for Cutting and Thrust-
ing, Memoir on. By Coloncl Margy. Translated from the French by
Colonel H, H. MaxweiL. With Notes and Plates. 1s.

150.9LOG/C, Pure and Applied. By S. H. EMMmeENs. Third
Edition. 1s. 6d.

152. PR4 CTICAL HINTS FOR INVESTING MONEY. With
an Explanation of the Mode of Transacting Business on the Stock Exchange.

By Francis PLAYFORD, Sworn Broker, 1s. €d.
153. SELECTIONS FROM LOCKE’S ESSAYS ON THE
HUMAN UNDERSTANDING. With Notes by S. H. EMMENs.  2s.
193. HANDBOOK OF FIELD FORTIFICATION, intended for the
Guidance of Officers Preparing for Promotion, and especially adapted to the

requirements of Beginners. Major W. W. KNOLLYS, F.R.G.S., g3rd
Sutherland Highlanders, &c. ith 163 Woodcuts. 3s.

EDUCATIONAL AND CLASSICAL SERIES.

HISTORY.
1. England, Outlines of the History of; more especially with

reference to the Origin and Progress of the English Constitution. A Text
Book for Schools and Colleges. By WiLLiam Doucras Hamirton, F.S.A.,
of Her Majesty’s Public Record Office. Fourth Edition, revised and brought
down to 1872.” Maps and Woodcuts. 3s.; cloth bo.-mis, 6s.

5. Greece, Outlines of the History of; in connection with the
Rise of the Arts and Civilization in Europe. By W. Doucras HaMiLTON,
of University College, London, and Epwarp Levien, M.A., of Balliol
College, Oxford. 2s.6d.; cloth f)oards, 38. 6d.

7. Rome, Outlines of the History of: from the Earliest Period
to the Christian Era and the Commencement of the Decline of the Empire.
By EpwArDp LevieN, of Balliol College, Oxford. Map, 2s. 6d. ; cl. bds. 3s.6d.

9. Chronology of History, Art, Literature, and Progress,
from the Creation of thc World to the Conclusion of the Franco-German
War. The Continuation by W. D. Hamirton, F.S.A., of Her Majesty’s
Record Office. 3s.; cloth boards, 3s. 6d.

50. Dates and Events in English History, for the use of

Candidates in Public and Private Examinations. By the Rev. EDGAR RAxp,
1s. .

LONDON : CROSBY LOCKWOOD AND CO.,
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ENGLISH LANGUAGE AND MISCEL~
LANEOUS.

ir, G\x“laxhnmzlir %f the Elngéisgl 'fongue, Spoken and Written.
ith an Introduction to the Study of Com tive Philology.
CrarkE, D.C.L. Third Edition. ¥, pacative Philology. By Hvos
11*. Philology: Handbook of the Comparative Philology of English,
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Platt Dutch, High Dutch
or German, Danish, Swedish, Icelandic, tatin, Italian, French, Spanish, and
Portuguese Tongues. By Hype Crarke, D.C.L. 1s.

12. Dictionary of the English Language, as Spoken and
Written. Containing above 100,000 Words. By Hype Crarkg, D.C.L.
38. 6d.; cloth boards, 4s.6d. ; complete with the GRAMMAR, cloth bds., §s.6d.

48. Composition and Punctuation, fomiliarly Explained for
those who have neglected the Study. of Grammar, By JusTiN BRENAN.
16th Edition. 1s.

49. Derivative Spelling-Book: Giving the Origin of Every Word
from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish,
and other Languages; with their present Acceptation and Pronunciation.
By J. RowsoTHAM, F.R.A.S. Improved Edition. 1s. 6d.

51. The Art of Extempore Speaking: Hints for the Pulpit, the
Senate, and the Bar, By M. BAutaIn, Vicar-General and Professoy at the
Sorggnne. Translated from the French. Fifth Edition, carefully corrected.
2s. 6d.

52. Mining and Quarrying, with the Sciences connected there-
with, First Book of, for Schools. BYJI' H. Corrins, F.G.S., Lecturer to
the Miners’ Association of Cornwall and Devon. 1s. 6d.

53. Places and Facts in Political and Physical Geography,
for Candidates in Public and Private Examinations. By the Rev. EDGAR
RaANnD, B.A. 1s.

54. Analytical Chemistry, Qualitative and Quantitative, a Course
of. To which is prefixed, a Brief Treatise upon Modern Chemical Nomencla-
ture and Notation. By Wsm. W. Pink, Practical Chemist, &c., and GEORGE
E. WEBSTER, Lecturer on Metallurgy and the Applied Sciences, Notting-

bam. a2s.
THE SCHOOL MANAGERS’' SERIES OF READING
BOOKS,

Adapted to the Re}t{xircments of the New Code. Edited by the Rev. A. R. GRANT,
Rector of Hitcham, and Honorary Canon of Ely; formerly H.M. Inspector
of Schools.

' INTRODUCTORY PRIMER, 3d.
s, d. s. d.
FIrRsT STANDARD . . 06 FOURTH STANDARD . . .12
Secoxp  ,, . . 010 FirTH ” . . . .16
THIRD ” . . X 0 SIXTH ’ . . . .1 6

Lessons FrRoM THE BiBLe. Part I. Old Testament. 1s.

Lessons PrRoM THE BisLg, Part II. New Testament, to which is added
THE GEOGRAPHY OF THE BIBLE, for very young Children. By Rev. C.
THORNTON FORSTER. 1s.2d. *,* Or the Two Partsin One Volume. 2s.

FRENCH.

24. French Grammar. With Complete and Concise Rules on the
Genders of French Nouns. By G. L. StrAuss, Ph.D. 1s.

25. French-English Dictionary. Com%rising a large number of
New Terms used in Engineering, Mining, on Railways, &c. By ALFRED
ELwes. 1s.6d.

26. English~-French Dictionary. %yALFRED ELWES. 2s.

25,26. French Dictionary (as above). Complete, in One Vol., 3s.;

cloth boards, 3s. 6d. ** Or with the GRAMMAR, cloth boards, 4s. 6d.

7y STATIONERS’ HALL COURT, LUDGATE HILL, l,‘.;(‘
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French, continued.

47. French and English Phrase Book : containing Intro-
ductory Lessons, with Translations, for the convenience of Students; several

Vocabularies of Words, a Collection of suitable Phrases, and Easy Familiar
Dialogues, 1s.

GERMAN.

39. German Grammar. Adapted for English Students, from
Heyse’s Theoretical and Practical Grammar, by Dr. G. L. STrRAUSS. 15,

40. German Reader: A Series of Extracts, carefully culled from the
most approved Authors of Germa.lB'; with Notes, Philological and Ex-
planatory. By G. L. Stravss, Ph.D. 1s.

41. German Triglot Dictionary. By NICHOLAS ESTERHAZY,
S. A. HamirtoN, Part I. English-German-French. 1s.

42. German Triglot Dictionary. Part II. German-French-
English, 1s.

43. German Triglot Dictionary. Part III. French-German-
English. 1s.

41-43. German Triglot Dictionary (as above), in One Vol 3s.;

cloth boards, 4s. *,* Or with the GERMAN GRAMMAR, cloth boards, ss.

ITALIAN.

27. Italian Grammar, arranged in Twenty Lessons, with a Course
of Exercises. By ALFRED ELWEs. 1s.

28. Italian Triglot Dictionary, wherein the Genders of all the
Italian and French Nouns are carefully noted down. By ALFrRED ELwEs.
Vol. 1. Italian-English-French. 2s.

30. Italian Triglot Dictionary. By A. ErLwrs. Vol 2,
English-French-Italian. 2s.

32. Italian Triglot Dictionary. By ALFRED ELWES. Vol. 3.
French-Italian-English. 2s.

28,30, Italian Triglot Dictionary (as above). In One Vol 6s.;
32. cloth boards, ;s. 6d. *,* Or with the ITALIAN GRAMMAR, cloth bds., 8s. 6d.

SPANISH AND PORTUGUESE.
34. Spanish Grammar, in a Simple and Practical Form. With

a Course of Exercises. By ALFRED ELWEs. 1s. 6d.

35. Spanish~English and English-Spanish Dictionary.
Including a large number of Technical Terms used in Mining, Engineering, &c.,
with the gropcr Accents and the Gender of every Noun., By ALrrED ELWES.
4s. ; cloth boards, 5s. *,* Or with the GRAMMAR, cloth boards, 6s.

5. Portuguese Grammar, in a Simple and Practical Form.
With a Coursc of Exercises. By ALFRED ELwes, Author of “ A Spanish
Grammar,” &c. 1s. 6d. [Frest pubdlsshed.

HEBREW.
46*. Hebrew Grammar. By Dr. BRESSLAU. 1s. 6d.

44. Hebrew and English Dictionary, Biblical and Rabbinical ;
containing the Hebrew and Chaldee Roots of the Old Testament Post-
Rabbinical Writings. By Dr. BrEsstAu. 6s. °,* Or with the GRAMMAR, 78,

46. English and Hebrew Dictionary. By Dr. BRESSLAU. 3s.

44,46. Hebrew Dictionary (as above), in Two Vols., complete, with
46°.  the GRAMMAR, cloth boards, 12s.

LONDON : CROSBY LOCKWOOD AND CO.,



WEALE'S EDUCATIONAL AND CLASSICAL SERIES. 15

LATIN.

19. Latin Grammar. Containing the Inflections and Elementary
Principles of Translation and Construction. By the Rev. THoMas Goopwix,
M.A., Head Master of the Greenwich Proprictary School.  1s.

20. Latin-English Dictionary. Compiled from the best Autho-
rities. By the Rev. THomas Goopwiw, M.A.  2s.

22. English-Latin Dictionary; together with an Appendix of
French and Italian Words which have their origin from the Latin. By the
Rev. Tuomas Gooowiy, M.A, 1s. 6d.

20,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6d.;
.cloth boards, 4s. 6d. ®,* Or with the GRAMMAR, cloth boards, ss. 6d.

LATIN CLASSICS. With Explanatory Notes in English.

. Latin Delectus. Containing Extracts from Classical Authors,
with Genealogical Vocabularies and Explanatory Notes, by Hexry Youxg,
lately Second Master of the Royal Grammar School, Guildford. 1s.

Caesaris Commentarii de Bello Gallico. Notes, and a Geographical

Register for the Use of Schools, by H. Youne. 2s.

12. Ciceronis Oratio pro Sexto Roscio Amerino. Idited, with an
Introduction, Analysis, and Notes Explanatory and Critical, by the Rev.
James Davies, MJA. 1s.

14. CGiceronis Cato Major, Lelius, Brutus, sive de Senectute, de Ami-

citia, de Claris Oratoribus Dialogi. With Notes by W. BROWNRIGG SaTH,

. M.A., F.R.G.S. a2s.

. Cornelius Nepos. With Notes. Intended for the Use of
Schools. By H. Young. 1s.

3
6. Horace; Odes, Epode, and Carmen Swculare. Notes by H.
Young. 1s. 6d.
7. Horace; Satires, Epistles, and Ars Poetica. Notes by W. BRowN-
RIGG SmiTH, M.A., F.R.G.S. 1s.6d.
21. Juvenalis Satire. With Prolegomena and Notes by T. H. S.
Escort, B.A., Lecturer on Logic at King’s College, London. 1s. 6d.
16. Livy: History of Rome. Notes by H. YOUNG and W. B. SMITH,
M.A. Parti. Books i., ii., 1s. 6d.

16%, ———— Part 2. Books iii., iv., v., 1s. 6d.

Part 3. Books xxi. xxii., 1s. 6d.

Sallustii Crispi Catalina et Bellum Jugurthinum. Notes Critical
and“Explanatory, by W. M. Doxsxg, B.A., Trinity College, Cambridge.
18. .

10. Terentii Adelphi Hecyra, Phormio. Edited, with Notes, Critical

and Explanatory, by the Rev. James Davigs, M.A. 2s.
9. Terentii Andria et Heautontimorumenos. With Notes, Critical
and Explanatory, by the Rev. JaAMes Davies, M.A. 1s. 6d.
11. Terentii Eunuchus, Comcedia. Edited, with Notes, by the Rev.
James Davies, M.A.  1s.6d. Or the Adclphi, Andria, and Eunuchus,
3 vols. in 1, cloth boards, 6s.

4. Virgilii Maronis Bucolica et Georgica. With Notes on the Buco-
lics%y ‘W. RusurtoN, M.A., and on the Georgics by H. Young. 1s. 6d.

5. Virgilii Maronis Zneis. Notes, Critical and Explanatory, by H.

Young. 2s.

19. Latin Verse Selections, from Catullus, Tibullus, Progeltius,
and Ovid. Notes by W. B. Donne, M.A., Triunity College, Cambri. ge. 2s.

20. Latin Prose Selections, from Varro, Columella, Vitruvius,

Seneca, Quintilian, Florus, Velleius Paterculus, Valerius Maximus Sueto-
nius, éi)Seius, &c. N otes'by W. B. DonxE, MA. 2s.

-

»
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GREEK.

14. Greek Grammar, in accordance with the Principles and Philo-
logical Researches of the most eminent Scholars of our own day. By HAns
CLAUDE HAMILTON, 1s.

15,17. Greek Lexicon. Containing all the Words in General Use, with
their Significations, Inflections, and Doubtful Quantities. By Henry R.
Hamieton,  Vol. 1. Greek-English, 2s.; Vol. 2. English-Greek, 2s. Or the
Two Vols. in One, 4s. : cloth boards, ss.

14,15. Greek . Lexicon (as above). Complete, with the GRAMMAR, in

17.  One Vol., cloth boards, 6s.

GREEK CLASSICS. With Explanatory Notes in English.

1. Greek Delectus., Containing Extracts from Classical Authors,
with Genealogical Vocabularies and Explanatory Notes, by H. Younc. New
Edition, with an improved and enlarged Supplementary Vocabulary, by Joun
Hurcuison, M.A., of the High School, Glasgow. 1s.

30. Aschylus: Prometheus Vinctus : The Prometheus Bound. From
the Text of Dinporr. Edited, with English Notes, Critical and Explanatory,
by the Rev. JAMEsS Davies, M.A. 1s.

32. Aschylus: Septem Contra Thebes: The Seven against Thebes.
From the Text of Dinporr. Edited, with English Notes, Critical and Ex-
planatory, by the Rev. James Davies, M.A. 1s.

40. Aristophanes: Acharnians. Chiefly from the Text of C. H.
‘Weise. With Notes, by C. S. T. TownsHenD, MLA. 1s. 6d.

26. Euripides: Alcestis. Chiefly from the Text of DINDORF. With
Notes, Critical and Explanatory, by Jou~ MiLner, B.A. 1s.

23. Euripides: Hecuba and Medea. Chiefly from the Text of DinN-
porr. With Notes, Critical and Explanatory, by W. BROWNRIGG SMiTH,
M.A., F.R.G.S. 1s. 6d.

14-17. Herodotus, The History of, chiefly after the Text of GAISFORD.
With Preliminary Observatjons and Appendices, and Notes, Critical and
Explanatory, by T. H. L. Leary, M.A,, D.C.L.

Part 1. Eooks i., ii. (The Clio and Eute?e), 28,

Part 2. Books iil., iv. (The Thalia and M

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), 2s.
Part 4. Books viii., ix. (The Urania and Calliope) and Index, 1s. 6d.

5-12. Homer, The Works of. According to the Text of BARUMLEIN.
‘With Notes, Critical and Explanatory, drawn from the best and latest
Authorities, with Preliminary Observations and Appendices, by T. H. L
LeAry, M.A., D.C.L. A

THe IuiaD: Part 1. Books i. to vi., 1s.6d. ' Part 3. Books xiii. to xviii., 1s, 6d.

Part 2. Books vii.to xii., 1s.6d. | Part 4. Books xix. to xxiv., 1s. 6d.

Tae Opyssey: Partr, Booksi. to vi., 1s.6d. | Part 3. Books xiii. to xzviii., 1s. 6d.

Part 2. Books vii. to xii., 1s. 6d. Palr:xt 4. Books xix. to xxiv., and

ns, 2s.
4. Lucian’s Select Dialogues. The %I:xt carefully revised, with
Grammatical and Explanatory Notes, by H. Younc. 1s.

13. Plato’s Dialogues: The Apology of Socrates, the Crito, and
the Phaedo. From the Text of C. F. HErmanN. Edited with Notes, Critical
and Explanatory, by the Rev. JAMEs DAvies, M.A. 2s. )

18. Sophocles: (Edipus Tyrannus. Notes by H. YounG. 1s.

20. Sophocles: Antigone. From the Text of DINDORF. Notes,
Critical and Explanatory, by the Rev. Joun MILNER, B.A. 2s.

41. Thucydides: History of the Peloponnesian War. Notes by H.
Young. Book 1. 1s.

2, 3. Xenophon’s Anabasis; or, The Retreat of the Ten Thousand.
Notes and a Geographical Register, by H. Younc. DPart 1. Books i. to iii.,
1s. Part 2. Books iv. to vii., 1s. :

42. Xenophon’s Panegyric on Agesilaus. Notes and Intro-
duction by Lr. F. W, Jewrrr. 1s.6d. .

iv. elpomene), 2s.

CROSBY LOCKWOOD AND CO., 7, STATIONERS' HALL COURT, E.(i.}
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ENGINEERING, SURVEYING, é&c.

Humber's Great Work on Bridge Constyruction.

A COMPLETE and PRACTICAL TREATISE on CAST and
WROUGHT-IRON BRIDGE CONSTRUCTION, includin;
Iron Foundations. In Three Parts- -Theoretical, Practical, an
Descriptive. By WILLIAM HUMBER, Assoc. Inst, C,E., and M. Inst.
M.E. Third Edition, revised and much improved, with 115 Double
Plates (20 of which now nrst ap{:a._r in this edition), and numerous
additions to the Text. In 2 vols. imp. 4to, price 6/, 16s. 64, half-
bound in morocco.
" ‘A very valuable contribution to the standard literature of civil engineering.”—
Civil Engineer and Arckitect's ¥ A
*“ Mr. Humber's stately volumes lately issued—in which the most important bridges
erected during the last five years, under the direction of our most eminent engineers,
are drawn and specified in great detail,”—Zngincer.
List of the Plates.
Frontispiece to Vol. I.—General View of Royal Albert Bridge, Saltash,
Froutispiece to Vol. I1.—General View of Taptee Viaduct.
The Plates contain Elevations, Cross-sections, and Details of the following Works :—
Plate 1—7. Rochester Bridze-—s—_xds- Rochester Swing Bndi'f’_l()—”' Stan-
dish Bridge.—18—23, Westminster Bridge : Eleva'tnon.—-u-.«{? ictoria Bridge.—
30—32. Staines Bridge.—33—34. Trent Lane Bridge.—35. Victoria Bridge (Aus-

tralia). 36—38. Taptee Viaduct.—39—¢o0. Ebro Bridge.—41—¢s. Jumna Bridge.—
46—47. 3Lev,?'en Vizlx)duct.-qs—-q,g. eq Viaduct.—50—s55. Beela{ and De 5 3
Viaducts, — 56--59. Londonderry Bm}ge_. — 60—63. Charing Cross Bridge.—
64—65. Lerida Bridge.—66. Alcanadre Bridge.—67. Murillo Bridge.—68 Car-
los Gomes.—70—j72, Windsor Bridge.—73—77. Shannon Bridge.—j8—8o. Saltash
Bridge. — 81—83._ Clifton Bridge.—84—87. Chelsea Bridge.—88—g1. Lambeth
Bridge.~—g2—98. Prague Bridge. The following Seventeen Plates and Diagrams are
in with the Text :—Sections of Wrought-Iron Girders and Bridges—Para-
Eccs of various Bridges—Punching, Shearing, and Riveting Machines—Coode’s

iving Cylinder—Milroy’s Excavator—Hughes’ Method of Sinking Cylinders—
Bridge Piers on the Bombay, Baroda, and Central India Railway—Curve of Straing
on Victoria Bridge, Australia—Victoria Bridge, Montreal—Staines Bridge—Britannia
Bridiz—Results of Tests on Victoria Bridge, Pimlico-—Proportions of Piers on
Bombay, Baroda, and Central India Railway—Results of Tests on Jumna Bridge—
Shannon Bridge



2 WORKS IN ENGINEERING, SURVEYING, ETC,,

Humber's Modern Engineering. First Series.

A RECORD of the PROGRESS of MODERN ENGINEER-
ING, 1863. Comprising Civil, Mechanical, Marine, Hydraulic,
Railway, Bridge, and other Engmeenng Works, &c. By WiLLIAM
HUMBER, Assoc. Inst. C.E,, &c mp. 4to, with 36 Double
Plates, drawn to a large seale, and Photographic Portrait of John
Hawkshaw, C.E., F.R.S., &c. Price 3/ 3+ half morocco.

List of the Plates.
NAME AND DESCRIPTION. : PLATES. NAME OF ENGINEER,
Victoria Station and Roof—L. B.&S.C. Rail. 1 to 8 Mr. R. Jacomb Hood, C.E,
Southport Pier.......coco0eeeevrsreseasses 9 and 10 MrJamesanles,CE
VictonaStauonandRoof—LC &D.&G.W.
Rail . Mr. {v_hn Fowler, C.E.

P t06!5A e R,
I

Mr Ef;pgx Cubxtt, CE.

Mr.

tension Rail Mr William Baker, C.E.
ArmourPla .................... .. {’ ames Chalmers, C.E.
eter W. Barlow, C.E.
r G.T. Porter,Mh

11 IIQ Ry
Suspension Bridge, Avon .... Mr. John Hawkshaw, C.E.
ndge, A AW H Bedow G
Underground Railway ...... Mr. John Fowler, C.E.

‘With copious Dscnpbve Letterpress, Specifications, &c.

¢ Hand: 1y lith tf d and prln::'d'h It ‘:;lll ﬁl:‘ld favour with many who dmd.:e
to preserve in a permsnwt orm copies e plans and specifications prepared for the
guidance of the contractors for many important engineering works,”==Engineer.

Humber's Modern Engincering. Second Series.

A RECORD of the PROGRESS of MODERN ENGINEER-
ING, 1864 ; with Photographic Portrait of Robert Stephenson,
C.E.,, M, P., F.R.S., &c. Price 3/ 3s. half morocco.

List of the Plales.
NAME AND DESCRIPTION. PLATES. NAME OF ENGINEER.
Birkenhead Docks, Low Water Basin ...... I to 15 Mr. G F. Lyster, C.E.
Cross Station Roof—C. C. Railway, 16 to 18 M .E.
fwc | Viaduct—Great Northern Railway. 19 Cubltt, CE.
bery Wood anduct—-Great N. Railway. 20 uhutt. C.E.
ronPermanent e eoeassosavsssoasean 203
Clydach Vudnct—- erthyr, Tredegar, and
%ennykailwa coesene sessseess e 21 Mr. Gardner, C.E.
Ebbw duct  ditto _ ditto _ ditto u Mr. Gardber, C.E.
College Wood Viaduct—Cornwall Railway .. Mr. Brunel.
Dublin Winter Palace Roof....coeeencenses 24 to 26 Messrs, Ordish & Le Feuvre.

Bridge over the Thames—L. C. & D. Railw. 27 to 32 Mr. J. Cubitt, C.E.
bert Harbour, Greenock eov.ec.. wissssee 33 to 36 Messrs, Bell & Miller,

‘With copious Descriptive Letterpress, Specifications, &c.

“A resumié of al] the more interesting and important works lately com £leM in Great
Britain ;_and containing, as it does, carefully executed wmgs‘"wl orking
- details, it will be foung a val y to the pr e Engrinees,
+ ¢ Mr. Humber has done the profession good and true service, by the fine collection
of examples he has here brought be(m &o profession and the public.”—Practical
Meelqmwt Fotirnal,
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dumber’s Modern Engineering. Thivd Series.
A RECORD of the PROGRESS of MODERN ENGINEER-

ING, 1865.

Imp. 4to, with 40 Double Plates, drawn to a large
scale, and Photo Portrait of J. R. M‘Clean,
of the Institution of Civil Engineers. Price

Esq., late President
3/4. 3s. half morocco,

List of Plates and Diagrams.

MAIN DRAINAGE, METROPOLIS,
NorTH SIDE.

Plate 1. Map showing Int on of
Sewers,—2 and 3. Middle Level Sewer,
Sewer under Regent’s Canal ; and Junc-
tion with Fleet Ditch.~4, 5, and 6,” Out-

fall Sewer. Bridge over River Lea.
Elevation and tails. — 7. Outfall
idge over Marsh Lane, North

Woolwich Railway, and Bow and ﬁuk.:ﬁ
Railway gunction.——s, % and x0. Outf;

Sewer.  Bridge over Bow and Barking
Railway. and_ Details.

levation

11 andiz. Outfall Sewer, Bridge over F.

East London Waterworks’ Feeder. Ele-
vation and Deta.ils.—x?mand 14. Outfall
Sewer. Reservoir. Plan and Section.—
15. Outfall Sewer. Tumbling Bay and
Outlet,—16. Outfall Sewer. Penstocks.
Soutu SIiDE.

Plates 17 and 18. Outfall Sewer. Ber-

mondsey Branch,—19, 20, 21, and 22

MAIN DRAINAGE, METROPOLIS,
continued—

Outfall Sewer, Reservoir and OQutlet.
Plan and Details.—23. Outfall Sewer.
Filth Hoist.—24. Sections of Sewers
(North and Sou&: Sides).

THAMES EMBANKMENT.

Plate 25. Section of River W:
26 and 27. Steam-boat Pier, Westminster.
Elevation and Details, — 28, Landing
Stairs between Cross and Water
loo Bridges.—29 and go. York Gate.
ront Elevation. Side Elevation and
Details.-gga. 32, and 3§. Overflow and
Outlet at Savoy Street Sewer. Details ;
and Penstock. —34, 35, and 36. Steam-boat
Pier, Waterloo Bridge. levation and
Details.—37. Junction of Sewers. Plans
and Sections —38. Gullies. Plans and
Sections.—39. Rolling Stock,—4o. Granite
and Iron Forts.

With copious Descriptive Letterpress, &c.

Humber’s Modern Engincering. Fourth Series.

A RECORD of the PROGRESS of MODERN ENGINEER-
ING, 1866. Imp. 4lo, with 36 Double Plates, drawn to a large
scale, and Photographic Portrait of John Fowler, Esq., President

of the Institution of Civil Engineers. Price 34 35

half-morocco.

List of the Plates and Diagrams.

NAME AND DESCRIPTION.

A}izey Mills Pumping Station, Main Drainage,
¢

sesescccsesssscasnse

essscsseen

P for p .
Viaduct over the River Wye, Midland Railw.
St. Germans Viaduct, Comwall Railway ....
Wrought-Iron Cylinder tor Diving Bell......
Millwall Docks

seesessassccvsccsssoscas

csee

Milroy’s Patent Excavator
Metropolitan District Railway. .

Harbours, Ports, and Breakwaters, ...ccv0e0

PLATES, NAME OF ENGINEER,

Mr. Bazal , C.E.
5tog Messs M en&Stﬂ[lénnEn,
x Mr. W. CE
i MrH caeCE

x4 to 26 L Hawkshaw, C.E.

17, 18 Mr. H. Wakel(i:elg. C.E,

Mr. W. H, Basiow, C.E.

%r. ?mml. C.g.n

Mesizs. ], Fowler, C.E., and

illiam Wilson, C.E.

x to 4

Wi

Mr. Milroy, C.E.

Mr. J. Fow‘er, and Mr. T.
M, Johason, C.E.

Atoc

With Copious Descriptive Letlerpress, Specsfications, &.
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Humber's New Work on Water-Supply.

A COMPREHENSIVE TREATISE on the WATER-SUPPLY"
of CITIES and TOWNS. By WiLLiamM HUMBER, Assoc. Inst.
C.E., and M. Inst. M.E. Author of ‘‘Cast and Wrought Iron
Bridge Construction,” &c. &c. Imp. 4to. Illustrated with so
Double Plates, 2 Single Plates, Coloured Froutispiece, and upwards
of 250 Woodcuts, and containing 400 pages of Text, elegantly and
substantially half-bound in morocco. Price 6/, 6s.

The Author of the present work has been very liberally assisted by several
professional friends who have made this department of engineering their
special study, and through the kindness of Messrs. Bateman, Hawksley,
Homersham, Baldwin Latham, Mansergh, Muir, Quick, Rawlinson,
Simpson, and others, several works, constructed and in course of construc-

. tion, from the designs of these gentlemen, are fully illustrated and described.
Valuable Specifications and Tables will also be found appended.

List of Contents :—

I. Historical Sketch of some of the means that have been adopted for the Supply
of Water to Cities and Towns.—II. Water and the Foreign Matter usually asso-
ciated with it.—III. Raiofall and E ion.—IV. Springs and the water-
bearing formations of various districts,—V. M and Estimation of the
Flow of Water.—VI. On the Selection of the Source of Supply.—VII. Wells,—
VIIL Reservoirs.—IX. The Purification of Water.—X. Pumps.—XI. Pumping
Machinery.—XII. Conduits.—XIII. Distribution of Water.—XIV. Meters, Ser-
vice Pipes, and House Fittings.~~XV. The Law and Economy of Water Works.~—
XVI. Constant and Intermittent Supgly.—XVIl. Description of Plates.—Appen-
dices, giving Tables of Rates of Supply, Velocities, &c. &c., together with
Specifications of several Works illustrated, among which will be found :—Aberdeen,
Bideford, Canterbury, Dundee, Halifax, Lambeth, Rotherham, Dublin, and others.

List of Plates :— .

1. Wells,—2. Reservoir Dams and Filter Beds. By R, Rawlinson, C.B.—
3. Bradford and Sheffield Water Works.~—4. Bombay Water Works.—s5. New River
Company’s Filter Beds.—6. Leicester Water Works’ Filter Beds, &c.—7. Covered
Reservoirs.—8, Diagrams of Pumping -Engines.—~g. Eastbourne Water Works.
—z0. Lambeth Water Works.—r1. Air Vessels and Stand Pipes.—12. Mains, —13.
Dublin Water Works.—14. Liverpool Water Works. —x15. Street Appendages, Hy-
drauts, Meters, &c.—16, 17, 18. Bideford Water Works, Reservoir, Filter g:ls, &ec.
—19. Dundee Water Works.—zo0, 21, 22, 23. Rotherham Water Works, Sections of
Embankment, Byewash, Valve Well, Foot Bridge, Filter Beds, &c. — 24. Port
Glasgow Water Works.—zs, 26.- Manchester Water Works, Sluices, &c.—27, 28,
gg, 30.—Loch Katrine Water Works, Weir, Aqueduct Bridge, Inlet Sluice, Salmon

tairs, Straining Well, &c.—31, 32.-— Halifax Corporation “’g:ter Works, Reservoirs,
Waste Weir, Embankment, 9.——33,(:;;? 315, 36, 37. Aberdeen Water Works, Reser-
voir, Intake, Embankment, Filters, t Iron Aqueduct, High Service Reservoir,
Culverts, and Overflow Tanks.—38. Cockermour.hWater-#orks. Reservoirs and
Filter Beds.—39. Sunderland Water Works.—go, 41, 42, 43. Sunderland Engine
and Boiler House, Chimney SHaft, Engine Frame, Pumps, &c.——44, 45, 46, 47, 48.—
Canterbury Witer Works. = Depositing and Lime Water ‘Reservoirs, General ﬁan,
Engine and Boiler House, Well Houses, Service Reservoirs and Fillin Pipes,
‘l;pxsps, l;:pptyllr:g P:p‘;s,t&c.—?.s Dr; Cl:;{i:’s Softenigzg Process. Plans andgecuons

epositing, Lime Water, and Service Reservoi Lo owex. -
lasey, Croydon, Birkenhead.—Col d F ispi “', IS Lo w":,' T s. Wal
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Tron and Steel,

‘IRON AND STEEL’: a Work for the Forge, Foundry,
Factory, and Office. Containing Ready, Useful, and Trustworthy
Information for Ironmasters and their Stocktakers ; Managers of
Bar, Rail, Plate, and Sheet Rolling Mills; Iron and Metal
Founders ; Iron Ship and Bridge Builders ; Mechanical, Mining,
and Consulting Engineers ; Architects, Contractors, Builders, and
Professional Draughtsmen. By CHARLES HOARE, Autkor ot
¢ The Slide Rule,” &c. Eighth Edition. Reyised throughout and
considerably enlarged. With folding Scales of *‘Foreign Mea-
sures compared with the English Foot,” and ‘‘fixed Scales of
Squares, Cubes, and Roots, Areas, Decimal Equivalents, &c.”
Oblong, 32mo, leather elastic-band, 6s. [Fust ready.
¢ Differing materially, as it does with few exceptions, in ils treatment
of the various processes, this work also conlains a greater amount of
special information on Iron and Steel Working than can be found in
any other book. It has a purpose beyond the mere shortening of pro-
cesses ; the endeavour has been made, it is believed successfully, to furnisk
rules so uniform, brief, and simple, that the actual working of a wide
range of questions in daily use by Ironmasters, Engineers, &., may
be performed in less time, and with less trouble, than is yvequired for
reference to printed tables. Very little practice and atlention to the easy
wnstructions and examples given will render any one independent of the
use of these ready reckoners.”—Extract from Preface. .

. “*We cordially recommend this book to those engaged in censidering the details
of all kinds of iron and steel works. . . . . It has been compiled with care and
accuracy. . . . . Many useful rules and hints are given for lessening the
amount of arithmetical labour which is always more or less necessary in arranging
iron and steel work of all kinds, and a great quantity of .useful tables for preparing

* esti of weights, di i tr hs of structures, costs of work, &c., will be

8 L3
found in Mr, Hoare's book.—Naval Science.

Weales Engineers’ Pocket-Book.

THE ENGINEERS’, ARCHITECTS’, and CONTRACTORS
POCKET-BOOK (Lockwoop & Co.’s; formerly WEALE’s).
Published Annually. In roan tuck, gilt edges, with 10 Copper.
- Plates and numerous~Woodcuts., Price 6s.
¢ A vast amount of really ble matter densed into the small dimen-
_sionsofabookwhichis,'mmht{,whatit, f to be—a pocket-book. . . . .
‘We cordially recommend the book.—Colliery Guardian.
¢ It contains a amount of information peculiarly valuable to al‘tzmse [qr whomz

useit is compiled. e cordially d it to
professions generally.”—Mining Fournal,

Iron Bridges, Girders, Roofs, &.

A TREATISE on the APPLICATION of IRON to the CON-
STRUCTION of BRIDGES, GIRDERS, ROOFS, and OTHER
WORKS ; showing the Principles upon which such Structures are
Designed, and their Practical g{’plication. Especially arranged for
the use of Students and Practical Mechanics, all Mathematical For-
mule and Symbols being excluded. By Francis Camrin, C.E.
‘With numerous Diagrams. 12mo, cloth boards, 3s. )

G“ 2\'raluable to those who have not been educated in mathematics,”—Coliery
uaraian,
¢ Remarkably accurate and well written.”—Ar#isan,
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Barlow on the Strength of Materials, enlarged.

A TREATISE ON THE STRENGTH OF MATERIALS,
with Rules for apphcatxon in Architecture, the Construction of
Suspension Bridges, Railways, &c.; and an Appendix on the
Power of Locomotive Engines, and the effect of Inclined Planes
and Gradients. By PETER BarrLow, F.R.S. A New Edition,
revised by his Sons, P. W. BArLow, F.R.S., and W, H, BArRLOW,
F.R.S., to which are added Experiments b 11{ HODGKINSON, FAIR-
BAIRN, and KIRKALDY an Essay (with trations) on the effect
Eoduced by pass Welghts over Elastic Bars, by the Rev.
OBERT Wn.us .A., F.R.S. And Formule for Calculating
Girders, &c. The whole arranged and edited by W. HUMBER,
Assoc. Inst, C.E., Author of ¢‘ A Complete and Practical Treatise
on Cast and Wrought-Iron Bridge Construction,” &c, &. Demy
8;:, 42?!1. PPp., with 19 large Plates, and numerous woodcuts, price
X
“The book is undoubtedly worthy of the highest commendation.”—3 ssing

Fournal.
“ The best book on the sub;ectwmch has"ye pgenmd. . We know of
no, work that so P y fulfils its —English Meckanic.
‘‘The standard t.reame upon this particular subject,”—Engincer.

Strains, Formule & Diagrams for Calculation of.

A HANDY BOOK for the CALCULATION of STRAINS
in GIRD%RS and SIL;ILAI&T?ECTURES and their
* STRENGTH ; consisting of Formulzeand Corresponding Diagrams,
with numerous Details for Practical Application, &c. By WILLIAM
HuMBER, Assoc. Inst. C.E., &c. Second Edition. Fcap. 8vo,
with nearly 100 Woodcuts and 3 Plates, price 7s. 64. cloth.

“The arrangement of the matter in this lmle volume isas oonvement as it vell
could be. . ... The system of employi
computatwns is one justly ¢ commg into gxent vmxr, and in dlat respect l(.r Kum‘er’s
volume is fully up to the tunes. P Engine

““ The formulze are neatl mmgood. —A thenaume.
“ We heartily comm thns:eallyw to our engineer and architect
readus.”-—ExgluIn Meckanic,

Meckanical Engineering.
A PRACTICAL TREAL'{I‘ISE ONMEulEde%ANICALFENGL
NEERING : comprising Me Casting, Forging,
-Tools, Workshop Mach%nery, ical Manipulation, Manufac-

ture of the Steam Engine, &c. &c. With an Appendix on the
Analysis of Iron and Iron Ore, and Glossary of Terms. By FRANCIS
CawmrIN, C.E. Illustrated with 91 Woodcuts and 28 Plates of

Slof Shaping, Drilling, Pun Sh and Rlvetmg

Machttmmges— la:tn,g , and ﬁxﬁmﬂ

Engines, Governors, Boders. Locomotives, &c. 8vo, cloth, u:.
Steam Engine.

STEAM AND THE STEAM ENGINE, Stationary and Port-
able, an Elemenh.ry Treatise on. Being an Extension of Mr.
John Sewell’s Treatise on Steam. By D. KINNEAR CLARK,
C.E., M.I.CE., Author of ‘Railway Machinery,’ °Railwa
I.ocomonves, &c., &c.  With numerous Illustrations, 13mo, cl oti

boards, 4s. .. . .
¢ "v:t;"e:mnd part of the subject ts of petently, and in a popular



PUBLISHED BY CROSBY LOCKWOOD & CO. y

Strains.
THE STRAINS ON STRUCTURES OF IRONWORK;
with Practical Remarks on Iron Construction. By F. W. SHEILDS,
M. Inst. C.E. Second Edition, with § plates. Royal 8vo, §s. cloth.
CoNTENTS .~Introductory Remarks ; Beams Loaded at Centre ; Beams Loaded at
unequal distances between supglm; Beams uniformly Loaded ; Girders with triangu-
lar bracing Loaded at centre ; Ditto, Loaded at qual di b supports ;
Ditto, uniformly Loaded; Calculation of the Strains on Girders with
Basings ; Cantilevers; Continuous Girders; Lattice Girders ; Girders with Vertical
Struts and Diagonal Ties ; Calculation of the Strains on Ditto; Bow and String
Girders ; Girders of a form not belonging to any regular figure ; Plate Girders ; Ap-
ﬂ:ionments of Material to Strain; Comparison of different Girders; Proportion of
gth to Depth of Girders ; Character of the Work ; Iron Roofs.

Construction of Iron Beams, Pillars, &.
IRON AND HEAT, Exhibiting the Principles concerned in the
Construction of Iron Beams, Pillars, and Bridge Girders, and' the
Action of Heat in the Smelting Furnace. By JAMES ARMOUR,
C.E. Woodcuts, 12mo, cloth boards, 3s. 64. ; cloth limp, 2s. 6d.
“ A very useful and thoroughly practical little volume, in every way deserving of
cimula:izr!?amohﬁst working men,”"—Mining ?o::;coa‘llme " hind €
“ No ironworker who wishes to acq h 1f with the principles 