
PAGES

MISSING



CANADIAN ARCHITECT AND BUILDER.
VOL IX.-No. 5. MAY, 1896 { PRICE *oCENIS

$2.co Pa YEAR.

CANADIAN ARCHITECT AND BUILDER,
A Monthly Journal of Modern Constructive Methods,

(with a Weekly Intermediate Edition-The CANADIAN CONTRAcT REcoRD).

PUIBLISHED ON THE THIRD THURSDAY IN EACH MONTH IN THE INTEREsT OF

ARCHITECTS, CIVIL AND SANITARY ENGINEERS, PLUMBERS,
DECORATORS, BUILDERS, CONTRACTORS, AND MANU-

FACTURERS OF AND DEALERS IN BUILDING
MATERIALS AND APPLIANCES.

C. H. MORTIMER, PublHsher,
Confederation Life Building, - TORONTO, CANADA.

Telephone 2362.

Branch Office: NEw YORK LIFE INSURANCE BULDING, MoNTREAL.

Bell Telephone 229q.

A1UBDCR1PTION8.
The CANADIAN ARCHITECT AND BUILDER will be mailed to anyaddress in Canada

or the United States for $i.oo per year. The price. tu subscribers in foreign
countries, is $2.5o. Subscriptions are payable in advance. The paper will e
discontinued at expiration of termn paid for, if so stipulated by the subscriber; but
where no such understanding exists, will be contiuued until nstructions to discon-
tinue are received and all arrearages paid.

A DVPKBTISEM ENT3Ç.
Prices for advertisements sent promptly on application. Orders for advertisemnets

shod reach the office of publication not later than the rath day of the month, atd
changes of advertisenents not later than the 5th day of the month.

EDITOn»S AZNNOUNCEMENTS.
Contributions of technical value to the persons in whose interest this journal is

published, ara cordially invited. Subscribers ara also requested to forward news-
paper clippings or written items of interest from their reaspective localities.

Suscribers who may change their address should give prompt notice
sa»se. in doing so, ive both old and new address. Aotiy theus
any irregularity in elivery ofpaper.

ONTARIO ASSOCIATION OF ARCHITECTS.

OFFICERS FOR 1896.
PRESIDENT - H. B. GORDON, Toronto.
IST VICE-PRESIDENT J, GEMMELL, Toronto.
2ND VICE-PRESIDENT - Jos. W. POWER, Kingston.
TREASURER - EDMUND BURKE, Toronto.

COUNCIL:

F. J. ALEXANDER Ottawa.
THos. FULLER -Ottawa.
E. J. LEN.4OX -Toronto.
J. M. MOoRE London

R. STR.CKLAN- - Toronto

REGISTRAR AND LIIýRARIAN:
W. A. LANGTON - Canada Life Building, Toronto.

PROVINCE OF QUEBEC ASSOCIATION
OF ARCHITECTS.

OFFICERS FOR 1896.
PRESIDENT - - A. C. HUTCHISON, Montrea.
IST VICE-PESIDENT - A. T. TAYLOR, Montreal.

2ND VICEc-PREslDENT - - J. F. PEACHY, Quebec.
SECRETARY - - J. VENNE, Montreal.
TREASURER - JOSPH PERRAULT, Montreal.

CHAS. BAILLAIRGE
RoUT. FINDLAY
J. Z. RESTHER
A. H. LApiERRE -
G. E. TANGUAY
THEO. DAOUST

cOUNcIL:
- -L - . Quebec.

- - - Montreal.

Montreal.
Montreal.
Quebec.

- - - - Montreal.

'AUDITrORS-A. J. FOWLER and C. CHAUSEE, Montreal.

TORONTO BUILDERS' EXCHANGE.

BOARD OF DIRECTORS:
JOHN ALDRIDGE, President. JOHN RUSSELL.
THOS. CANNON, Jr., 1st Vice-Pres. H. LucAS.
{ OHN VICE, 2nd Vice-President. JOHN VOKES.

AVID WILLIAMS, Treas1trer. JAS. CRANG.
WM. BOOTH. JOHN M. GANDER.
JOHN WICKETT. GEoRGE HENRY.

JOHN L. PHILLIPS, Secretary.

TO ADVERTISERS.

For the benefit of AdvertLsers, a copy of this Journal
la malled each week to persons mentlaned In the
CONTRACT RECORD reports as Intendlng to build,
Wlth a request to consuit our advertlsement pages and
Write advertisers for material, machinery, etc.

students' and Ws desire to calil special attention to
Draughtasnen's the announcement appearing in the

competition. Students' Department of this number
of a competition for students and draughtsmen. The
subject- -a cover design for the next New Year Number
of the CANADIAN ARCHITECT AND BUILDER-is one which
affords ample scope for the display of artistic skill. It
is hoped, therefore, that the competition will be keenly
contested, and that a satisfactory result will be achieved.

THE past few years have witnessed a
c tet°r most decided and marked change in

the class of dwellings erected in
Canada. Many new and elegant buildings scattered
throughout the country, particularly in Western Ontario,
have been characterized by a better construction, a finer
finish, and the exercise of greater care in regard
to detail. Pine is rapidly giving place to black
birch, cherry, ash, oak and maple. It is quite a
Common sight now to see a pretentious farm house
faced with pressed bricks, having generous windows
with plate glass, and with painted glass in hall windows,
hardwood doors built up on a pine or basswood core,
ornanental stairs and handrailing, and alternate strips
of dark birch and light maple floors. We notice these
improvements in materials and good taste over old
mnethods, withi a great deal of pride and satisfaction, for

it denotes a measure of substantial prosperity that tells
of the progress the whole country is making.

THERE is no part in the whole construc-
Hardwood Finish. tion of a dwelling where the amount of

money expended counts for so much as
in the woodwork, especially that part of it that shows
in the hallway and drawing room, and where possible, it
is always in the interest of the builder to finish these
parts in hardwood. A hardwood trin creates an
instant impression of something substantial, while the
expense is not greatly increased, for the quantity of
lumber used in a hallway and drawing roon of a
country house is really small, and the extra labor
involved in working hardwood is not by any means

great. A few dollars at the most, will be all that will
be required to cover the expense, the style of work

being the same as in pine. The wide-awake contractor
must be aware that country people have been seized
with the onward march of progress, and he will bend
his energies accordingly and be up to the times in

arming himself with a knowledge of all new styles of
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work and methods of performance. If he fail to do
this some more progressive man will soon be in his
neighborhood quietly but surely taking away his trade.
In these days of active competition a man to be success-
ful must keep abreast of the times, for the law of evolu-
tion obtains in the building trades as well as in other
matters, and it is only " the fittest that survive."

THE Maharajah of Jeypore, India, has
A GeneronOer. offered to supply free of charge to pub-

lic institutions for the education of the
young, six portfolios, containing 374 plates 15 x 22
inches in size, some in color, illustrating the most
beautiful architectural work of India. The only expense
will be the cost of packing and carrying charges.
These portfolios may be obtained through Messrs. W.
Griggs & Sons, Elm House, Hanover Street, Rye Lane,
Peckham, London. Our Canadian educational institu-
tions should lose no time in making application for these
interesting illustrations.

CANADA'S expenditures on publiC works
The. Utlllzatlon ot

CoTunvt ion o have probably been larger than those
of any other country of equal popula-

tion and résources. These expenditures have been
made for the purpose of promoting immigration and
assisting the country's development. The latter object
bas been realized in a more satisfactory degree than the
former. The government should now turn its special
thought and attention to devising means of increasing
by immigration the population of the country. There
are yet a number of public works, the carrying out of
which would tend to assist our national progress, but
which cannot, at the present stage of our history, be
paid for out of the public exchequer. Why should not
the labor of the inmates of our prisons, who are now
being supported at the public expense, be utilized for
the construction of such public improvements? If the
financial resources of the country forbid that these
improvements be undertaken in the ordinary way, is it
not advisable that they should be carried out by this
only available method ? No injury would be done to
free labor, and the country would derive some return
for the large sums of public money which are annually
expended for the support of the criminal classes.

BUILDING in the country is now well
Advantges Builing advanced, and in many of our towns

and villages, work that was com-
menced before the cold weather departed, is drawing
rapidly towards completion. Country contractors gen-
erally find a lull in the building trades about midsum-
mer, and often owners, who intend building, delay
giving out their work, so that out-door operations
have to be done when the weather is in an unsuitable
condition. This is a factor, seldom taken into
consideration in the summer, which often proves a
matter of serious loss to the contractor, who should
try and urge those having work to give out, to let their
contracts as early in the summer as possible. Gener-
ally work taken during the winter previous to execution,
is not the most profitable, as frequently the necessities
of individual workmen compel them to cut prices down
to almost starvation point, and as a rule, before the
work is completed both contractor and owner become
disgusted wkh the job ; then comes a series of dishonest
strategems by the workman on the one hand, to beat the

owner ; and a period of dissatisfaction and grumble by
the owner when he discovers the knavery of his con-
tractor. Summer jobs always pay best, and are more
certain to give satisfaction all round.

If work be taken in the fall of the year to be complet-
ed the summer following, the chances are that both
contractor and owner will be better served than if let
under any other conditions. This would give the con-
tractor ample time to digest his plans and to decide on
the best and speediest methods of going about the work,
and the owner would be better served, inasmuch as all
his joiner's work would be-if the contractor does bis
duty-better seasoned, and in a much better condition
to ' stand " than if hurried from the factory to the build-
ing and put in place at once. The tendency in all our
smaller towns is to " rush matters to completion," a
tendency which acts injuriously to the whole building
interests, and everyone engaged in these interests
should set their faces against it. A good building, like
a good tree, can only be the result of time naturally
dispensed.

As the tendency of the law is to make
Bafe scarrolng. the contractor responsible for accidents

to workmen caused by defective or im-
proper scaffolding, it should be one of the chief objects
of the foreman to see that every piece of scaffolding is
sound, strong and sufficient. Many a limb has been
broken and many a life lost because of the use of rotten
or imperfect materials, or because enough nails have
not been used in making the scaffold. Every contractor
should have in stock a good scaffolding plant suitable
for all work he may be called upon to perform. The
English method of using good stout poles instead of
sawn scantlings, is to be commended, as being safer
and stronger, as the fibres of the grain are continuous
throughout the whole length of the pole, whereas, in
scanting, cross grain and knots render them fiable to
snap asunder at every sudden shock or strain. In
scaffolding, when round poles are used, the putlogs or
cross pieces are generally lashed to the poles with ropes
-sometimes with chains --and this does away with the
necessity of using nails to secure the brackets, and
leaves the scaffolding undamaged when the work is
completed. Taken all in all this manner of scaffolding,
apart from being the safest, is, in the end, much
more economical than the old slovenly way of nailing.

Tamarack or spruce poles are easily obtainable in
Canada, and when once prepared and seasoned, if prop-
erly cared for, will last a lifetime and be as strong in
the end as when first used. Putlogs should be made of
straight grained rock elm, oak or rim ash. By using
either of these woods, the dimensions may be small-
not more than 3"x 5", and six feet will be found long
enough to have them for most purposes. The ropes
used for lashing should not be more than ý4 of an inch
diam. and should be laid away in a dry situation when
not in use. If the building is of wood that requires
scaffolding, an ordinary right-angled bracket with
braces nailed on each side, may be used instead of hard-
wood putiogs. The stuff from which these braces are
made should be for the top and back, about 2" x 5", and
the braces nailed on the sides at an angle of 45' should
be of good sound stuff-pine-1"x5". The space
between these braces is where the sustaining pole is
inserted when the bracket is in use. The height of the
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scaffold is regulated by moving the foot of the pole.
To raise it higher the pole is moved closer to the wall,
to lower it the foot of the pole is moved further away
from the building. The difference between the lowest
and highest point the bracket can reach, is limited by
the length of the pole.

BUILDING TRADE DISSENSIONS.
BUILDING operations in Toronto have been affected

during the past fortnight by a disagreement between
employers and employees with respect to wages.

Efforts were made by the Builders' Exchange, as well
as the various building trades unions, to arrive at an
agreement by which the season's operations would be
carried on in harmony, and with the majority of trades
this was effected. The agreement with the stonecutters
has been renewed at the same rate of wages per hour as
last year, while the stonemasons and bricklayers have
signed an agreement at a considerable reduction. The
Bricklayers' Union held out strongly against reduction
but finally recognized the necessity of acceding to the
proposition made by the master builders.

The Builders' Laborers' Union, however, notwith-
standing the fact that agreements had been signed by
the other branches at lower figures than last year,
would not even accept the same rate as last year, which
the builders were willing to pay, but apparently without
considering existing conditions, demanded an increase
of three cents per hour.
. The refusal of the master builders ta grant the request

resulted in a strike being declared, which is still in
progress. Several conferences between the parties to
the disagreement have been held to endeavor ta effect a
settlement, but without success.

We are convinced that the strike has been brought
on without proper consideration of the conditions in the
building trades. It is admitted that building operations
in Toronto during the present year are not likely ta
exceed those of last year, while many hold the view
that their extent will be much less. The time, there-
fore, is not opportune for such a strike. The labor
market is glutted, work scarce, and competition ex-
tremely keen.

Four years ago, the Trades and Labour Council, of
which the Laborets' Union is a part, were successful in
having a by-law passed by the City Council fixing the
wages to be paid ta laborers at 15 cents per hour as the
least upon which a family could be maintained. At that
time the purchasing power of a dollar was about one-
half what it is to-day, consequently the workman who

receives that amount to-day is in a much better position
than he then was.

But probably the strongest proof of the unwise action
of the laborers is found in the fact that the bricklayers
and masons, who are skilled mechanics, and are com-
pelled to spend several years in learning their trade,
have considered it to their advantage ta accept a lower
rate of wages than last year. It is further claimed that
few carpenters in Toronto receive a higher wage than is

asked for by the laborers.
The master builders recognize the fact that it is not

to their own interest to pay low wages, but in the face
Of the existing depression in the building trades the
standard of wages is as high as can reasonably be
dennanded.

Mr. W. A. White, contractor, of Lindsay, Ont., was recently
seriously injured by a safe falling upon him.

O0RRESPONDENGE.
[Letters are invited for this department on subjects relating to the building inter-
sts. To secure insertion, ail communications must be acconpanied by the name

and address of the author, not necssarily for publication. The publisher will not
assume responsibility for the opinions ofcorrespondents.l

A PROBLEM IN CONSTRUCTION.
KINGSTON, ONT., April 20, 1896.

To the Editor of the CANADIAN ARcniTECT A-D) BuLDER.

SIa,-Will you please answer the following question
and give the figures to show the difference in carrying
power, or rather the resistance to bending stress of the
two beams of pine. Given a joist 26' x 3' x 14" resting

on a wall at each end as at A and another of same
dimensions as at B but having pieces of i" x 5" pine,
nailed on as shown, does the addition of these pieces
stiffen the joist, and how much?

Yours truly,
JOHN H. BIRKETT.

ANSwER.-The safe load for a 3" x 14" white pine
beam having a clear span of 24', iS 2,940 lbs. The
1 X 5" pieces, if thoroughly nailed ta the beam or joist,
would help to stiffen the same against sagging, but
that would not materially strengthen the beam. lit is
impossible to secure the rider firm to the main beam when
the span is so great and the depth sa little, that the
whole wiîll act together as one piece. The resultant
strain is very great and the side pieces would slip upon
the main beam in response to any weight thrown upon
them. There is also the shrinkage in the timber to be
taken into consideration.

THE O. A.
To the Editor of the CANADIAN ARCHITECT AiD BUILDER.

St,-As the proposed amendment to the Ontario Architects'
Act has been withdrawn for the present, would il lot be an oppor-
tune time for a discussion in your columns of the best means by
which the Association mnight be strengthened ? The more really
active members the Association contains and the more good work
can be done by it in raising the standard of architecture in our
province, the more easily wili the much desired legisiation be
obtained in the future.

The suggestion to form local chapters, which was made at one
of the annual meetings, seems a good one. As it is now the
members ieet but once a year, while by more frequent gatherngs
of a less formail nature, much good fellowship might be promoted
and much benefit be received by those attending. In this connec-
tion mention might be made of the meetings held by the English
architectural societies, the reports of which in the English papers
show the lively interest taken in them, not only by the meibers,
but also by the professional journals, these reports forming no
mean item in the contents of each number.

As Toronto is the headquarters of the Association and contains
the largest proportion of ils membrs, the initiative in the forma-
tion of such local chapters might well be taken here.

To carry out the proposal, convenient down town club rooms
should be obtained. If these were conifortably furnished and
provided with the leading technical journals, etc., they would soon
become a pleasant meeting place for the architects. During the
winter months lectures and occasional social gatherings could be
arranged for the nembers, while for the students' section special
classes and sketch comnpetitions could be provided. By this
means the social as well as the educational advantages of the
Association would be greatly increased, and h. keeping the daily
papers informed of all meetings, the Association would become
better known, and would be practically a necessity to ail
architects.

If these club rooms were obtained it should be arranged that
the Registrar have his office and the library of the Association in
connection, and ail non-resident members should be made
welcome to the use of the rooms, when in town. Of course the
expense attached to such an undertaking would be borne by the
local members. The way things are at present many Toronto
architects support not only the 0. A. A., but also the Guild and
Sketch Club, which, of course, seemus a needlessly heavy expense.
If the two latter were in somte way merged into the 0. A. A.,
surely it would add to the power of the latter. It is surely not
impossible to make the 0. A. A. cover the entire ground Of the
three, and would most probably induce a better feeling and a
stronger interest amng those architects who are at present only
half-hearted in their assistance to the 0. A. A. in reaching the
goal it is striving to attain.

Trusting that these views may meet with approval, and that
some action miay be taken accordingly, I am, dear sir,

Yours very truly,
A TORoNTo MEMBER.

Toronto, May ist, 1896.
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DEFECTS OF ASPHALT PAVEMENTS.
THE doubts expressed in these columns last year con-

cerning the merits of asphalt as a paving material on
streets traversed by street car tracks, have proven to be
well founded. The disappearance of ice and snow from
the principal business thoroughfares of Toronto, viz.,
Yonge, King and Queen streets, bas revealed the fact
that between and on either side of the street car tracks,
the asphalt has broken away in large patches from the
concrete foundation, leaving the roadway full of great
holes, unsightly to look upon and highly dangerous to
traffic.

These pavements were laid four years ago at a cost
of $2.8o per square yard, and in the belief that in them
the city was securing a truly permanent pavement, the
foundation of which would endure for about thirty years
and the asphalt surface for about half that period. It
is greatly disappointing to find that these expectations
are not to be realized in any satisfactory degree, and
that the recent large expenditures on pavements must
be supplemented almost immediately.

It is true that the contractors are bound to keep the
pavements in repair for five years, but a year hence that
period will have expired, and then the cost of mainten-
ance will fall upon the city. Soon after the city is called
upon to assume the responsibility for keeping these
pavements in repair it will probably be found necessary
to renew entirely the asphalt surface. The cost of doing
so will amount to about $i.So per square yard, or above
half the total original cost. Unless a better class of
material and workmanship can be secured, the asphalt
surface will require to be renewed three or four times
at least during the lifetime of the concrete foundation, so
that in the end the pavements will cost double the amount
of the original estimate.

We believe that had vitrified brick been used on these
streets instead of asphalt, the result would have been
much more satisfactory in every way.

OFFERING BRIBES TO ARCHITECTS.
WE have more than once called attention to the

reprehensible practice of some manufacturing companies
who, instead of relying upon legitimate business
methods and the merits of their goods, aim to secure
contracts by offering commissions and other forms of
bribes to architects. A well-known firm of architects
in Western Ontario lately received a barefaced offer of
this kind, which they have sent to us with the request
that we would assist to put a stop to the practice.
Believing that exposure is one of the most effective
means to this end, we print the communication in full,
as follows -

DETROIT HEATING & LIGHTING CO.

Messrs.--- DETROIT, Mich., April 7th, '6,

-- , Ont.
Dear Sir:--

As we conduct our business for profit, we assume that
you conduct yours from a like motive. We propose to increase
our profits by adding to yours, and, therefore, submit the follow-
ing proposition for your consideration:

More than ten years ago, we began to manufacture hot
water and steam heating apparatus. Such work was not then
understood by the local fitter, and, in order to bring such systems
into general favor, it became necessary for us to employ a force
of about one hundred expert hot water fitters for installing the
systems al] over the United States; a force of about fifteen
engineers and draftsmen, for preparing plans, and about
thirty traveling salesmen, to druni the country. The situation
bas now completely changed, in that: ist, we no longer contract
for the installation of such systems, and, consequently, do not
carry a force of traveling fitters. 2nd, the local fitter is now

familiar with the work, therefore, it is no longer necessary to
employ a force of engineers and draftsmen. It is admitted that
the present price on first-class heaters is too high, but manufac-
turers still maintain present high prices, because they continue to
employ, at a heavy expense, a large corps of fitters, engineers,
draftsmen and drummers.

Our heaters are well and favorably known all over the
United States, and, as we now selI them only to local fitters, we
propose, (allowing other nanufacturers to conduct their business
as may seeni best for then), to dispense with our large force of
engineers, drummers, etc., and divide the saving thus effected
with the local fitter and architect : tst, by offering our heater to
the fitter at a lower price than any other first-class heater in the
country ; 2nd, by paying to the architect a commission of io per
cent. on net sale price of the heater specified by im, if sale is
finally effected. Therefore, after this date, our representative
will not visit you, as has been his custoni in the past.

We trust you may be pleased to co-operate with us in the
plan outlined above, and if so, Io avoid errors or misunderstnnd-
ings, when you specify our apparatus, wili you kindly fill out the
memorandum in the enclosed book, and forward to us, without
delay, so that we may place on file, and when transaction is fully
completed, we will remit, or protect your draft on us, for the
anount of commission. This proposition also includes our Com
bination gas machine, at a commission of ; per cent., net amount
sale, up to, and inciluding, seventy-five (75) lights, and 4 per cent.
on one hundred lights, and larger.

We know that our plan of dividing profits will prove mutually
profitable, and hoping that we may have your early reply,
indicating that you will co-operate with us, we remain,

Yours very truly,
DETROIT HEATING & LIGHTING Co.

P. S.-Price lists and discounts on application.

The form of memorandum above referred to is as
follows:-

Owner of Building ... ....... ........ Date.

specified by Architect...........

Capacity Gas Machine..............state and City.....

Heater Specified, No.,..... .......... Address of owner.

Date Advised D. H. & L. Co...... Heating Contractor's Address.

Heating Contract Lighting Contnactor's A ddress........
awarded to

Lighting Contract Capacity or No. Heater
awarded t. . Capacity or No. Ga, Machine.....

- -M il this to
Detroit Heating and Lghting Co, Detroit Heating and Lighting Co.,

Detroit, Mich. Detroit, Mch.

It may be that some architects do not scruple to
receive and accept offers of this kind, and that the idea
has consequently got abroad that all architects are open
to do business on this plan. If so, the impression is a
false one. We believe the leading architects of the
country are guided in their practice by higher principles,
and that an offer like the one printed above would be
considered a sufficient offence to warrant the exclusion
of the person making it from tendering upon future
contracts. It is still true that honesty is the best
policy.

MOVABLE FOUNDATIONS.
PROF. JOHN MILNE, of the Imperial College of Engineering at

Tokio, Japan, bas devised a novel form of foundation for buildings
erected in countries subject to earthquakes, involving the use of
huge ball bearings. About half a century ago a Japanese builder
became convinced that the secret of protection rested in the
foundations of buildings, and erected an immense bamboo struc-
ture on wooden beams resting on long iron rollers. Upon the
occasion of the fir st earthquake the structure rose and fell with
the undulations of the earth, but as soon as the treinbling changed
the building collapsed, for the reason that the rollers could only
move one way. He next erected a building equipped with two
sets of rollers, one above and at right angles to the other.
This was more successful. At a later date, Prof. Milne, in taking
apart a bicycle, noticed the ball bearings at the axles, and erected
a building on this principle, making the walls with a groove at the
base and resting them on rows of iron shot and balls. These in
turn rested in grooves running in all directions, so that the house
could move to and fro. This experiment proved entirely success-
fuil, and while the building swayed in a startling manner it did not
collapse.
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EXAMINATIONS FOR BUILDING INSPECTORS.

THE following questions were set at the late examina-

tions for building inspectors, both for iron and steel-

work and for the general inspection of buildings, by the

Civil Service Board of New York:

TECHNICAL- MARCr io, 189 6
.

i. State in fult (giving their names) what drawings are in your

opinion needed to give an inspector the information he should

have to properly inspect a building.

2. Is it part of the duty of an inspector to examine the speci

fications of a building lie is in charge of, and for wiat purpose

in general?

3. What is the very first thing an inspector bas to do in conniec-

tion with the preparation for a building about to bc crected, and

how should ie perforni that duty ? (State this in detail.)

4. Suppose that shelving rock be found in naking the excava-

tion for a building, what nust be done?

5. What accidents are liable to happen in rnaking the excava-

tion for a building, and how are they to be guarded against ?

6. Suppose the ground under one portion of an excavation to

be loaded to io tons per square foot, and that under an adjacent

part of the sarne building to have 5 tons load, what will be the

result?

7. When you wish to build strictly sound stone nasoiry, sfate

every detail of the process and every precautioi you must use.

(This does not refer to the cutting.)

8. State what are the characteristics of a strictly well-built

brick wall, and ail the details necessary to be observed by the

mason in building il, including the inspection of the mnaterials.

9. Give every detail of the mixing and placing of first-class

concrete, (i) cement, (2) sand, (3) grave] or broken stone, includ-

ing te inspection of the imaterials.

io. Is it a good plan to cernent closely the ends or other por-

tions of tirnber? Give a reason for your opinion.

MARCH 19, i896.

1 1. Will paiiting, cenenting or tarring timuber prevent decay?

State ail you know about it.

12. What are the objections, if any, to the use of grout in nias-

onry, where other nethods can be used ?

13. Add the following neasurements together, to feet 9 inches,

13 feet 7 inches, 15 feet 2 inches, 12 feet i i inches, 17 feet i inch,

23 feet 8 inches.

14. Subtract 27 feet 9 inches from 97 feet 5 inches.

15. Multiply 19 feet 5 inch es by 6.

16. Divide 99 feet 7 inches by 5.

Six additional questions will be asked verbally respecting plans

of buildings.
MARCH 17, 1896.

i. Suppose the excavation for a building to be completed, how

would you deterinille whether the earth or other natural material

under the foundation was suitable to found upon without furtber

preparatioi or work ?

2. Suppose rock to be exposed in making an excavation for a

building, and that it slopes considerably so that its surface under

a portion of the foundation runs below the level at which it is pro-

posed to start the foundation, what should bc done?

3. What inatters would you expect to find described in the

specifications for a building whici are not usually given on the

drawings or plans ?

4. What is the reason for making the footing of a wall wider

than the wall itseif? Also, is there any reason for ever naking

this excess of width greater under one building than under an-

otiter of the saine dimensions ?

.5. Suppose a brick building to be 50 feet by îoo feet and 45

feet high, and to have no cross walls ; and that, while putting on

the roof beain one of the bearing walls shows signs of weakness,

what steps should be taken to prevent accidents ?

6. Describe fully the operation of cutting an opening through a

bearing wall in a safe manner ?

7. Suppose the ends of wooden floor beams to be left square

wherc they enter a bearing wall, what objections are there to

tiis nethod, and what danger may result ?

8. What is the object of filling the space between the floor and

ceiling in partitions ?

9. Suppose an old brick wall is to be lined with a new one to

nake it heavier, how can you make the two work together ?

io. In putting tinbers under the wall of a building for the pur-

pose of underpinning il, how do you tell when the wedges on the

timbers are driven up sufficiently or suffirient strain taken on the

lifting screws ?
r r. What makes the most solid work, cement mortar or cernent

grout, and for what reasons ?
12. In the following specification for stone masonry, state what

important omission there is.
"Stone to be found, free fron weathered faces, beds to be full

and square to face with no large pitch holes, exposed faces to be

pitched true, to be laid in cenent mortar mixed i cernent to 2

clean sharp sand, ail joints to be y-inch and thoroughly filled,

the stones to be bonded as shown in the drawings. The wall to

be laid truc and plurnb, and ail joints to be cleaned out for i inch

from the face and thoroughly pointed with rich cement mortar."

13. Give, in your own language, every one of the requirenents

needing the attention of an inspector to insure that the brickwork

in a building shall be as good as it can be made ?

14. State what you know as to the best methods of protecting

iron floor beans from damage by fire.

15. State what you consider the best rnethod of protecting iron

columns against fire.
16. What are the causes of dry rot in timber?

17. How would you know fron the plans what materials were

to be used in the walls of a building?

18. What is a transverse section?

19. To what drawings would you refer to determine the con-

struction of floors ?
20. What do the various colors on plans denote ?

IRONWORK-MAncH io, 1896.

1. What should be the finish of the ends of all columns or parts

of columns to insure sound and plumb work ?

2. How would you proceed to make a careful inspection of

wrought-iron columns, girders, &c., before erection ?

3. Suppose that in the erection of wrought-iron work some of

the holes for rivets do not corne fair with each other, what is the

correct procedure ?
4. How should the head of a rivet look after it is driven, and

what test should be applied to rivets?

5. Can a rivet be driven tight if the plates to be joined are not

in absolute contact? If not, why not?
6. Are bolts as good as rivets for fastening the parts of iron

work together? Give your reasons for so thinking.

7. Is ironwork ever damaged in transportation? State what

you know about it.
8. Does the wind ever displace or danage ironwork aflter its

erection and before completion, and what provision, if any, should

be made against such damage ?
9. Are the floors of a building ever danaged during erection by

overloading, and in what way does the darage show itself?

10. In which way is a rivet the stronger when sheered by a side

strain or pulled endwise?
r1. Could you tell with a cold chisel whether a piece of steel in

a girder was soft and tough or bard and brittle, and how ?

12. How would you inspect a cast-iron column if called upon to

do so?

13. Criticise the following details of the tops of cast-iron

colurnns and give your reasons for your conclusions. State also

what should be donc to make the one rmarked "A " correct.

A FA

14. low would yoti change the following base, &c., of a cast-

iron coluna to make it safe ?

'a d s'& taioe Pt

15. In addition to the above, six questions will lie asked

verbally in connection with a set of plans.

MARCH 17, 1896.
-. Is there any objectioli to the use of "shins " in plumbing

colurnns or parts o>f colurns ? If there is, state i(.

2. Stafe sorpe of the dishonest expedients proposed by work



men at the shops used to bide bad work and mistakes, or ta cover

fiaws or otber defects in wrougbt-iron work ?

3. Is " drifting " rivet holes a good thing ta do when they do
not meet ? Is there any other course ta pursue, or is this the

best ?

4. What are the characteristics of the best work in rivetting ?
5. Does it make a difference in the quality of rivetting whether

the blows struck in driving the rivets are light or whether they
are heavy ?

6. State the requirements for the best work in the use of bolts
for fastening the parts of ironwork together.

7. Is ironwork ever displaced or damaged after ils erection and
before the completion of a building, and in what ways ?

8. Suppose the floors of a building to be too heavily loaded with
material during erection, how would you expect to discover that
they were sa loaded ?

Have you ever seen cases where the fastening of floor beans to

girders was insufficient ; if so, how did you know it was
insufficient?

lo. How would you test a piece of steel in a girder, &c., ta tell
whether it was soft and tough, or hard ?

i1. What defects are cast-iron columns subject ta, and how
would you proceed io discover theim ?

12. What is the very best way of protecting iron wbich is below
the water-line in a foundation from damage by rust ?

13. Is there ever occasion ta provide for the expansion or con-
traction of iron roof trusses ? If so, state when it is necessary
and how it is done.

14. Is the connection shown below for joining a floor-beam ta a
girder of correct design 1 State what you know about it.

15. How would you know from the plans what materials were
ta be used in the walls of a building ?

16. What is a traverse section ?

17. To what drawings would you refer ta determine the can-
struction of flars?

18. What do the various colours on plans denote ?

MONTREAL.
(Correspondence of the CANADIAN ARciiiTEcT ANI) BUILDER.

vICToR BOURGEAU.

In connection with the letter of a
correspondent, the Inland Architect

prints the accomllpanying portrait af
Victor Bourgeau, whowas thearchi-
tect of St. Peter's Cathedral, and the
designer of the altars, pulpit and
organ of Notre Dame Cathedral,
in this city. Many of the Catholic
churches, scehools and convents in
the province of Quebec were erected
from his designs and under his sup-
ervision. He died about three years

ago, being upwards of eighty years of age.

MONTREAL SKETCH CLUi.

The Club has commenced ta hold montbly competitions. The
following problem bas been given out for the month of May: "An
Entrance to a Public Building leading directly fron an open
court ta a large hall." Drawings must be sent not later than the
29th inst. The students one Saturday afternoon recently visited
the Canada Life Building, now in course of construction. The
meetings of the Club are well attended.

EAST END c. P. R. DEPOT.

Workmen are ut present engaged in clearing the site for the
proposed C. P. R. east end depot. Considerable work is ta be
done on the building this season.

P. Q. A. A.

The series of lectures in connection with the monthly dinners Of
the P. Q. A. A. was brought ta a close on the evening af the 14th
of April by a lecture by Mr. W. E. Doran on " Truth in Architec-.
ture." The Association held a general meeting on the J 2th uit.
ta consider preliminaries in connection with a proposed Architec-
tural and Arts and Crafts Exhibition ta be beld in Montreal next
fall in connection with the annual meeting. A general committee
bas been organized ta complete arrangements, and will hold its
first meeting on Tuesday, the i9 th prox.

PUMBERS' SUPPLY MERCHANTS ORGANT7E
A MEETING of manufacturers of and wholesale dealers

in plumbers' supplies was held in Toronto on Tuesday,
May 5 th, to consider questions affecting the trade. The
meeting was the result of certain concessions asked for
by the Master Plumbers' Association. The attendance
was representative, and included the following:

A. A. McMichael, Jas. Robertson Co.; James Mor-
rison, James Morrison Brass Mfg. Co.; A. J. Somerville,
Ontario Lead and Barb Wire Co.; A. D. McArthur,
Craig & McArthur; John M. Taylor, Toronto Radiator
Mfg. Co.; W. H. Carrick, Gurney Foundry Co.; H. S.
Hergert, M. & L. Samuel, Benjamin & Co.; J. H.
Patterson, Toronto Hardware Mfg. Co.; H. W. Anthes,
Toronto Foundry Co.; A. G. Booth, Toronto Steel-Clad
Bath & Metal Co.; W. B. Malcolm, W. B. Malcolm &
Co.; Geo. Booth, Booth Copper Co., all of Toronto;
E. Smith, Robert Mitchell & Co., Montreal; Geo. Mc-
Avity, T. McAvity & Sons, St. John, N. B.; T. A.
Stevens, Stevens Mfg. Co., London ; W. Armstrong,
Essex Brass & Iron Co., London.

The necessity of organization, in order to more effec-
tually carry out the objects desired, was apparent, and
at the suggestion of Mr. Somerville, it was resolved to
form an association, to be known as the Association of
Manufacturers and Dealers in Plumbers', Steam and
Hot Water Fitters' Supplies. Temporary officers were
elected as follows: A. A. McMichael, president; A. J.
Somerville, vice-president; A. G. Booth, secretary.

A committee was appointed to draft a constitution
and by-laws, and a report therefrom will probably be
presented at a meeting ta be held on the 2ist inst. A
resolution was passed pledging the members of the As-
sociation to supply goods only to legitimate master
plumbers and steam fitters.

The Association gives promise of developing into a
strong organization. It is intended to represent the
whole Dominion, and already a majority of the largest
manufacturers have signified their intention of becoming
members.

The organization of a Master Plumbers' Association, ia London,
Ont., bas been effected, after a determined effort on the part of
the promoters. The officers-elect are: W. J. Hazlett, president;
W. Smith, first vice-president ; W. J. Skelley, second vice-presi-
dent. The Association held its initial banquet on May z9th, it
which Mr. W. J. Burroughes, president of Toronto Association,
was present.

The Master Plumbers of Toronto nust have had a very good
time at their recent convention, judging fron the reports which
we have read, says the Chicago Master Steani Fitter. At the
banquet following the business session about io guests were pre-
sent. During the toasts and speech making considerable merri-
ment was caused by nuimerous amusing stories told on the
plumber. Amusing stories did not occupy ail the time, as the
members seem to have had an eye to business and the welfare of

the association at ail times, and many of the jokes contained a
strong business pointer.

He who refuses ta consider heating and ventilation together, as
a part and parcel of the same art, is not likely to achieve much in
his efforts at improvement, says Doniestic Engineering. In all
future attempts at advancement in heating or in ventilating appli-
ances they must be considered together. Good heating of build-
ings cannot be attained without ventilation, neither can good
ventilation be obtained without heating. As well try to consider
the steam engine alone, or the steam generator alone in the art of
gaining power fromi steai as to separate the twins, heating and
ventilation. No house, heated independently of the aid of air-
flow, is well heated. The ventilation of a building in winter with-
out warming the inflow would not be good ventilation.

TEoARAîDIA AkRuG ARD BUILDU
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8TUDENiTS' DEPARTMENT.

U CANADIAN ARCHITECT AND BUILDER"

STUDENTS' AND DRAUGHTSMEN'S
COMPETITION.

THE publisher invites from architectural students and

draughtsmen, other than practising architects, designs

for front cover page for the New Year (1897) Number

of the CANADIAN ARCHITECT AND BUILDER.

Designs must be rendered either with pen and per-

fectly black ink or with brush in sepia on a sheet of

white drawing paper or card-board, drawn to the size

or 22 X 14 inches, and capable of being reduced to 7 x I

inches. The wording to appear on the design is as

follows :

' CANADIAN ARCHITECT AND BUILDER.

NEw YEAR NUMBER. 1897. TORONTO, CANADA.

Drawings must be marked only with the motto of the

author, and accompanied by the motto, full name and

address of the author, in sealed envelope, must be sent,

charges paid, addressed to the publisher of the CANA-

DIAN ARCHITECT AND BUILDER, Toronto, So as to reach

this office on or before 5 o'clock p. m., on Monday, the

6th of June next.

This competition will be decided by a niajority vote of

a committee of architects to be appointed for that pur-

pose by the Council of the Province of Quebec Associa-

tion of Architects and of the Ontario Association of

Architects. The decision of this committee will be

final.

If two or more suitable designs are submitted, a prize

of $Io.oo will be given to the author of the one awarded

first position and $5.oo to the one awarded second place.

The right is reserved to withhold the prizes if two or

more suitable designs are not submitted. The right is

also reserved to publish any of the designs submitted.

NOTE. -This competition is announced with the Object

of testing somewhat outside the lines of their every

day work the artistic skill of Canadian students and

draughtsmen. It is hoped that the response will be

generous and earnest, and the result satisfactory.

PERSONAL
James Hobbs, a well-known builder of Hamilton, Ont., is dead.

Mr. Kivas Tulley, chief architect of the Public Works Depart-

ment of Ontario, has been succeeded by Mr. F. R. Heakes,

fornerly assistant architect. Mr. Tulley has been retained as

consulting architect and engineer.

Mr. J. B. Resther, senior member of the architectural firm of

Resther & Sons, Montreal, and a leading nienber of the Province

of Quebec Association of Architects, died on the i4 th inst., after a

brief illness. Hie was sixty-six years of age, and had been a resi-

dent of Montreal for many years.

The death occurred in Toronto, on the first of May, of Mr. Wil-

liam Hynes, at the age of 69 years. In his earlier days Mr.

Hynes was a prominent contracting plasterer, being a member of

the firm iof Hynes Bros., who carried on business fron 1840 to

1875. During that tine contracts were executed in many of the

best buildings of the city, among which were Osgoode Hall, To-

ronto Insane Asylumn, Customs House and R. Walker & Son's

store.

ELECTRICITY IN STONE QUARRIES.
IN Europe electricity is being largely used in the

operation of stone quarries, and is claimed to have many
advantages over steam power. A French writer has
recently made comparisons showing the efficiency and
economy of the two systems. Concerning the steam
plant he says : Suppose we have a boiler evaporating
8.5 kilograms per kilogram of coal. A good machine
of 3oo horse power requires not more than 6.5 kilograms
of steam per horse power indicated. This will give an
additional horse power for every 765 grains. The
transformation of mechanical into electrical energy
means 6 per cent. loss ; add to this 7 per cent. lost in
conductors, and absorption in receiver of 7 per cent.,
and there is a total loss of 23 per cent. Suppose we
have a stone saw motor of 20 horse power, the central
machine will develop 30 effective horse power, or about
33 indicated -horse power. The consumption of coal
then will show a total of 61o kilograms per 24 hours.

In the old method condensation was responsible for
much loss of valuable power, and the great item was
the enormous consumption of coal in comparison with
the amount of work done.

On the other hand, with electrical apparatus the
principal generator only absorbs an amount of energy
proportioned to the work. Other advantages are fewer
employees, and consequently a smaller percentage of
accidents, the prevention of many breakages, while the
speed of the machinery is more readily controlled.

The electrical system of operating their quarries was
adopted about two years ago by the Hainaut Quarries

Company, at Soignies, Belgium. The quarries of this

Company cover an area of 96 acres. For the handling
of immense blocks a travelling crane of 60 tons capacity
is actuated by an electric motor. A second motor is at
the bottom of the quarry for drawing the blocks away
from their bed. A travelling crane of 1o tons capacity
is moved by a third motor. Ail the machines are shunt
wound and have reversing rheostats. The system is
said to have given entire satisfaction.

ILLUSTRATIONS.
ONE-ROOM SCHOOL, PORTAGE LA PRAIRIE, MAN.,-GEO.

BROWNE, ARCHITECT, WINNIPEG, MAN.

HOUSES ON EMSLEY PLACE, TORONTO-LANGLEY &

LANGLEY, ARCHITECTS.

STAINED GLASS WINDIOW, ST. ANDREW's CHURCH, BELLE-

VILLE, ONT.-BY N. T. LYON, TORONTO.

"ROBERTSON MEMORIAL WINDOW," SICK CHIILDREN'S

HOSPITAL, TORONTO-l1Y WM. HALLIDAY,

LONDON, ENG.

SOLAR ROOM, STOKESAY CASTLE.

NOTE.- The design for a summer hotel, by Mr. G. A.

Monette, architect, published in the ARCHITECT AND

BUILDER for April, is to be built shortly at Grosbois

Island, opposite Boucherville, Que. The building bas a

frontage of 120 X 100 feet, and will contain about i20

bed-rooms, with ail modern conveniences. It has been

SO planned that a part of the hotel may be used in

winter and the other part closed. The exterior will be

clap-boarded and shingled, with panels in rough-cast

work.

The James Smart Manufacturing Co., of Brockville,

Ont., in their advertisemnent in this number, print some

particulars of the Kelsey Warm Air Generator, of which

they are the exclusive nianufacturers for Canada.

-ýUE rjkUA-DýAU A-ROUVRM PýUD -Bý3ILDER.
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CANADIAN SLATE-ITS FORMATION, EXTRACTION
AND USES.*

THE growing importance of the slate industry of Canada de-
mands a consideration of the utility and value of the minerai, its
occurrence and distribution, especially in the province of Quebec.
and the method of extraction and usage. The subject is so com-
prehensive that adequate justice cannot be given to it in a short
paper of this kind. I find nothing written upon the subject except
the meagre references made in Geological reports of Sir Wm.
Logan and others. Therefore, as no thorough examination has
been made of the slate formations ofthis province, our knowledge
of the same must be limited. No clay slate of any value is found
in the Laurentian range nor anywhere in the Province of Ontario.
lI coming east through the Province of Quebec, we find the first
siate formation near Stanbridge, and this appears to be a con-
tinuation of a similar slate found in an island in Lake Champlain,
and also in Hatch Hill, south of Whitehall, in New York State.
No work has been donc on this vein except on the island above
mentioned. Then farther east we strike purple and green silate
in Missisquoi county, and at Granby, where some small openings
have been made. This formation continues ta the north-east to
Actonvale, where a quarry was opened and operated by Mr.
Rankin, of Montreal. Then we come to the Kingsby formation,
which is a very wide purple and green belt. A quarry was
opened on this vein at Trenholmville, but the slate that was pro-
duced was of poor quality. This formation is different fron al,
the others, it being a laminated formation, the bedding about one
quarter inch and more apart, and not capable of being split be-
tween the beddings. A slate of similar character is found in
Birds-Eye Mountain, near Castleton, Vt., which possibly is a con-
tinuation of the same formation. East of this are the Melbourne
veins, upon which several openings have been made, to wit, Mel-
bourne quarry, the New Rockland quarry, which is now being
worked ; the Steele quarry in Cleveland, and the Danville quarry
in Shipton. Slate of excellent quality is being produced from this
vein. The next formation east of this is found near Windsor
Mills. It is an extensive deposit, but owing to its ribbony char-
acter, the ribbons in it being hard and occurrng at intervals of
only a few inches, renders it unworkable and of no value. Next
we cone to the Brompton formation, upon which two n
were made near Key Brook, about thirty-four or thirty-five years
ago, but this also is full of ribbois, which unfit it for the production
of roofing slate. Slabs for sidewalks and cellar bottoms have been
taken out of it at several places which at a greater depth would
be good for that purpose. This formation is very extensive, being
about a mile in width at Brompton. It is identical with the beds
at Montpelier, North Johnsbury, and also Guilford, south of
Brattleboro, Vt. Quarries have been opened in each of these
places and were wrought for many years, the Brattleboro or
Guilford quarries being undoubtedly the oldest on this continent.
They were worked as far back as 1812. This vein runs south of
Guilford for about ten miles when it is pinched out by the granite,.
Then we corne ta the information of East Angus and Garthby and
several veins of different colors in Beauce county. From the
number and variety of the slate deposits of Quebec, it would ap-
pear that many remunerative quarries migbt be opened.

The main ingredients in the composition of slate are silica and
alumina, which show it ta have been at one time ordinary clay.
Blue (of different shades), purple red and green are the ordinary
colors met with. The blue color is derived from the presence of
protoxide of iron, or !ron and oxygen mixed in the proportion of
one part of the former ta two of the latter. The red and purpIe
varieties take their color from iron in the form of peroxide, two
parts of iron combined with two of oxygen. Into slate of a green
color, which is the best commont variety, iron less largely enters,
and in combination with magnesia, gives them a greenish bue.
The clay beds were deposited in ages long past, in, the bottom of
the sea, and in process of time they have been hardened into
stone, and lifted up so as to form dry land. That these beds were
originally deposited in the sea, geological authorities mention
among other reasons the fact that they contain abundantly the re-
mains of former sea life, wbich lie along the planes of the bedding,
such as zoophytes, mollusca and crustacea. The fossils of these
strata may be studied from Sedgwick and McCoy's " Palezoic
Rock and Fossils," and other works. The presence of soda and
potash in the slate deposits, being the record of the saltness Of
those ancient seas, is an additional proof of the beds of Clay in
the sea. It can be weIl imagined how when this deposition was
male that it went through a process of sorting. The heavy,
coarser material would be deposited first near to the shore ; the
liner matter would be carried fartber to the sea, and the ligbtest
portions of ail would be held longest in solution and would reacb
the farthest from the shore line. We can well understand then
thiat the variations we find in the quality, color, consistency and
thickness of the strata, etc., are all due to the disturbance of the
water, caused by oceanic and tidal currents, as well as by storms,
which then as now occurred periodically. As a result of these
storms we might naturally expect to find, even in the finest de-
posits, layers of coarser material.

From these simple statements relative to its formation it will
readily be seen that in a slate bed which extends over miles of
country, a great variation in consistency and color will be found.
The deposition of the coarser or liner portions will determine the

* Abstract of paper by H. J. Williams before the General Mining Association of
the Province of Quebec.

former, while the latter is dependent on the presence in the water
of the different oxides of iron in combination with carbon, when
vegetable growth bas occurred, magnesia and other elements,
it will be seen also that it is fallacious to suppose, that because a
vein has been proved good or bad in a certain portion, that it
must necessarily continue the same throughout its entire course.
Each particular portion nust speak for itself only. In all slate
veins, lines, or bands, sometimes wavy, but oftener straight, will
be seen crossing in. These are lines of bedding, and it does not
follow that the lines of cleavage will coincide with them, as it can
only be supposed that the phenonenon of cleavage resulted from
an action which occurred long subsequent ta the deposition of the
muddy layers in beds. There is some difference of opinion among
those wbo have given attention ta the subject as to the manner in
which this slatey cleavage was produced. It is explained by some
to be the result of a crystallizing action; by others to be due to
nagnetic currents, while others, again, claim it to be the effect of
mechanical forces that compressed the se-diment at right angles
to the direction of cleavage always at right angles ta the dip of
the vein.

The occurrence ofjoints, such as floor or foot joints, face or
side joints is accounted for by the mass slowly hardening and
consolidating by pressure as well as heat. Lifted out of the water
it cracked and split in various directions in drying, and, influenced
by the law of crystallization, it assumed definite shapes, being
split into rough and rhomboidal masses. Had our original de-
position been homageneous and subsequent action constant and
uniform our present slate veins would all have been practically
perfect ; as such, bowever, was not the case we have to contend
against many conditions which determine its possibility of being
worked to advantage. The presence of dykes, posts, wavy
cleavage, impure beds, etc., we find in all slate formations, and
it is only after a careful and intelligent study of the conditions that
we are enabled to know of its value.

The industry in the Province af Quebec is at present confined
to the workings of but two quarries. One operated by the New
Rockland Slate Co., at New Rockland, and the other by the Dan-
ville Slate Co., near Danville. Both those quarries are located
on what is known as the Melbourne vein, previously mentioned.
The former is the most extensively worked of any that bas been
opened in Canada. Here the rock stands nearly straight,
having a dip of 80° ta the southeast. The slate is of excellent
quality, being hard, tough and strong, and blue-black in color,
which is unfading. It is of compact and close grain, admitting
of no soakage of water, making it very durable.

The first workings were opened about 1865, on what is known
as the west bed, lying in the serpentine rock. Operations were
entirely confined to this bed until the year i881, when a cutting
was made through a hard bed, and a body of slate found which
was equal in quality to that of the other vein. Operations have
continued in this new vein up to the present time. This vein is
very regular in formation, not being intersected by any foreign
rocks, but parts of it are very subject to chicks, or an unsoundness
known as slants lty quarrymen, which chicks, running at an angle
with the cleavage renders it unworkable for roofing slate or slab
work.

A very extensive quarrying and milling plant is in use. The
Salmon river here affords a very excellent water power, which is
conveyed to the hoisting engines and mills by means of wire rope
transmission. Cable derricks of the Blondin system are exten-
sively used. A large mill, oo x 6o feet, thoroughly equipped with
all modern milling mnachinery, produces slab work of ail descrip-
tions. A narrow gauge railroad, about five miles in length, con-
nects this quarry with the Grand Trunk railway, at a point about
five miles east of Richmond.

At the Danville quarry the vein is intersected by a series of hard
ribbons, which, however, are at a suflicient distance apart ta
enable slate to be made from between them. The equipment
here, though on a much smaller scale, is similar to that at New
Rockland, except, that the power used is steam. In addition ta
their roofing slate and slab work, school slates are mantifactured.

Owing ta the private character of the companies operating I
am not able to give satisfactory statistics of the industry. The
trade, however, bas grown ta be a very important one. This has
been due principally to the efforts made by these companies to in-
troduce slate, by the opening up of the country with railroads,
and by the protection which the government has seen fit to bestow
upon it. So rapidly bas the trade grown of late that the demand
is far in excess of the production, and with the extensive deposits
of slate that we have in this country, there is every inducement
for a thorough examination of the various veins, which I do not
doubt would lead to the opening up and working of several re-
munerative quarries. And I look forward ta the time, in the near
future, when slate quarrying shall have become one of the prin-
cipal industries of the province.

GRANITE CUTTING APPARATUS.
IT is necessary in order to lessen the cost of production and

withstand the inroads of competitors, that manufacturers of ma-
terials should employ such machinery as will produce tbe maxi-
mum of results at the minimum of cost. That Messrs. MclIntosh
& Sons, of Toronto, fully realize this is shown by the introduction,
in connection with iheir granite and marble works, of what are said
ta be the first pneumatic hammers in use in Canada, for dressing
purposes. The apparatus, although simple, is quite expensive,
which, together with the fact that it is not generally known, no
doubt largely accounts for the fact that its adoption bas not
become more general.

A Northey pump forces the water up fron the well to a com-
pressed air pump, the power being supplied by a r5 h.p. engine.
From this pump the air is forced through a common iron pipe ta



VOL. IX.] CANADIAN ARCHITECT AND BUILDER. [No. 5.

C=

«

1 ENIIMN £3 I

I Molillllll |o

o



,my, ~ ~ WR GiuLýuî"PuMý >u

an overhead reservoir, from which the pipe extends around the

building in which the carving is executed. Dropping froi ths

pipe at different points are lengths of conmon gardti ham-
through which the comnpressed air passes to he pceunatic baing

mers. These hammers are of the most delicate mecdbhas, bemg

only about one foot in length, and are controlled by the orkoieti
in the same manner as ordinary band thork. The air operate
on the hammer forces to and fro a pinion in the centre at the rate

of 25o strokes per ninute.
Five of these hammers are in operation at the orks of tbe

above company, the cost being about $îoo eaapThea craofl-

pressed air pump cost upwards of $300- Ail te apPat s is of
American manufacture, having been purchased il Illinois It is
claimed that by the use of one of these hanilers a morki ea

accomplish three tiies as much as by the old band iethod, wile
the work is also of a much finer quality. In he United States
these hammers are being extensively uscd but tey bave ouly
recently been adopted in Great Britain.

A company bas been formed at Chatbam, Ont., with a capital

Of $ 3 oo,ooo, to manufacture a patent elevator.

The Crown Pressed Brick Company are building aother patet

dry kiln at Ormstown, Que., for burning dry pressed brick.

Messrs. Seaman, Kent & Co., Toron t o ave receitly iad

printed an attractive illustrated catalogue relatig to tbeir slidig

and venetian blinds.
During the year 1895 there were received at the port of Mon

treal by vessel 146,971 barrels of cement, showing an increaSe Of

4,599 barrels as compared with the previous year.

Arrangements are being made for the transfr as tbe
works at St. Johns, Que., to a French companyY,no all the

Comptoir Ceramique Francais. This companycontros
pottery works in France.

The Diamond Brick and Tile Company, of Kanr City, 1. S
have been experimenting with Manitoba clays for tbe purpos of

ascertaining their adaptability for the manufacturc of vîtrified
brick for street paving purposes. The tests thus far bave not

been satisfactory.

SOUND IN ITS RELATION TO BU GS.
THERE is, perhaps, no subject connected With build-

ing on which so little exact knowledge is obtainee as
that which forns the title of this article. The expert-
ence of architects and builders in past ages seers not
to have evolved fixed laws by which the desigrer tf a
building may certainly know what its acoustic properties
will be. Only to a limited extent is the operation of
sound understood--beyond that all is guesstheory and
the individual designer must choose his own theory and

experiment for hiniself. It is not surprising that nder
such conditions, failure is more often achieved than

success.

tion f the

Two years ago, at the annual convention of the
Ontario Association of Architects, Mr. . t inxwech
of Stratford, presented a paper on this subject, in which
some original theories were advanced and evoked favor-
able comment. Our readers will doubtless be interested
to learn that Mr Baxter proposes to put these theories
to a practical test ma connection with a Metbodist church
to be erected at Wellburn, near London, ont. The

auditorium of this church will be funnel shaped with the

object of securing the best acoustica ket The
interior will be like the accompanying sketches, while
the outside will not be noticeable fronf the added wengs.
We invite an expression of opinion from our readers

concerning this new departure in church design.

Indeed, a statement from a number of our readers of

their experience in this direction, would prove an inter-

esting and helpful feature.
The Royal Institute of British Architects are showing

recognition of the importance of this subject by institut-

ing a series of enquiries with a view to collect and

record fuller information than is at present obtainable.

The enquiries are as follows :-

I. PLAN.-Give a general plan, with elevations and

sections of the interior of the building.

2. MATERIALS.-Describe the materials of which the

building is constructed, carefully noting the finish of the

interior surfaces and the disposition of carpets, hang-

ings, or other similar fabrics.

3. CONSTRUCTION.-The construction of the building

should be described as fully as possible.

4. SEATING.-Illustrate the method of seating by plan

and section.
5. SPEAKERS, ETrc.-ShoW position of speakers or

musicians in relation to the audience.
6. EFFECT OF AUDIENCE.- The effect of an audience

should be carefully noted. State if the room is better

if partially or entirely filled.

7. VENTILATION.-Describe in some detail the system

of ventilation. If possible, note the mean and extreme

temperatures and the effect of the variation produced by

it and by changes in direction of the ventilation. State

the position in which the thermometers are placed.

8. KEYNOTE.--If the keynote of the building is

known, state it, and say whether or not, if the voice is

pitched in this key, any improvement in sound is notice-

able.
9. QUALITY OF SOUND.-(a) State what 1s the general

reputation of the building for (1) Music ; (2) Speaking.

(b) State what the quality of the sound is--full and

resonant, &c., and note any peculiarity of effect, such

as echoes and the like. (c) If defective, state the

nature of the defect as carefully as possible.

10. REMEDIES.-If remedies have been tried to

obviate defects, state them, and the result obtained.

The precise nature of the remedy should be fully

detailed.
11. ADDITIONAL PARTICULARs.-Add any particulars

not above scheduled which may be considered necessary

or desirable, and state age of building.
12. REFERENCES.--Give references (if any) to pub-

lished descriptions of the building, especially those

dealing with its acoustic properties.

13. AUTriORITY. -Give the names of the experiment-

ers and date of experiments.

BY THE WAY.
A.CORRESPONDENT sends the Inland Architect his im-

pressions of Canada and Canadians. Much of what he

writes can be classed as " rubbish," inaccuracy of state-

ment being a conspicuous feature. As an example

of the latter the following will suffice :The Canadians

are rather slow in adopting novelties. Their elevators

are few and far between, and are looked at askance by

many yet who would as soon attempt to walk upon the

waters, as did Peter of old, as to trust their precious

lives in one of those Ibird cages." I admit thar with

nost of these elevators it would be a sav.ng of ture for

a busy man to walk, even leisurely, up or down stairs."

x x X X
ARCHITECTs and builders were amnOng the first to avail

themselves of the advantages in the way of convenient

and rapid local transit afforded by the bicycle. By

means of the wheel, the expense of keepîng a horse can,

in many instances, be saved, while those who formerly

went about on foot are effecting a large saving in time

and strength. I wonder how many architects and

architectural students have made a sketching tour on

the bicycle. An opportunity is now afforded la this

direction which every architectural student, in particular,

should be quick to recognize and take advantage of.

The officers of the Toronto and Montreal Sketch Clubs

should endeavor to organize a series of short sketching

tours during the coming summer.
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TrgUT1H i ARCHITECTURE.* t
1y W. E. DOSAs, ArChittet, MOntreat.

" Magna est Veritas et prevalebit."

ARCHITECTURE is capable of expressing truth in various forms.
Firstly, from an historical point of view, it reveals with a veracity
not to be found in written records the state of civilization, the
manners, customs and intellectual life of peoples. "By their
works ye shall know them." Without these records of iînperish
able stone, much of written history would, if it were not entirely t
incomprehensible, ai least lose half its light and meaning. The
character of a people is in no way more truly exemplified than in
its architecture, and religion of ail kinds has ever found im this art
its highest form of appeal to human sympathy and worship. To
illustrate the truth of these propositions it is sufficient to glance at
a few of the leading historic styles and the tories they convey.
Leaving aside the architectural remains of earhier peoples, and
commencing with the Egyptian, had we never read a hne of their
history, their architecture tells us of mysteries, a learned few, an
ignorant mass, a history of work achieved by automatons in the
hands of a priesthood which ruled by mystery, and pretended to
occult powers.

Turning to Greece we find written there freedom and enlighten-
ment, the expansion of the human mind keeping progress with
the appreciation of the beauty of nature, and its reproduction in
art. Greece discovered that there was no straight line in Nature,
and she proceeded to apply the principles of curves so well ihat
she exhausted ail the higher orders of them. Everything was
done intellectually, and su much su that even now we can discover
new beauties in which to revel aimidst ber antiquities.

Rome became the ruler of the world and art had to serve the
mightv mistress, but the character of the work betrays itself-her
architects and artists were slaves. Mighty are her monuments;
building skill existed ; everything that coultd wait on luxury is to
be found-palaces, baths, aqueducts, triumpbal arches; fora-all
tell their tale-a people ruled first by demagogues and then by
tyrants, ail the world subject at ber feet, ail that could tend to
greainess except freedom.

gIn the earlier periuds of Christianity we can read the history of
the church in its architecture, first in the catacombs and then
emerging forth triumphant at Rome seizing boldly the Pagan
temples, and transforming them into places of Christian worship
-- consequently no marked change of style was developed.

In the east a more determined attempt was made to free
Cliristianity from ail influences of Paganisn, and to create a style
for itself. The resuit was the Byzantine ; however praiseworthy
the motives, the best that can be said of it is that it came as
nearly as possible to success, and servet to prove the impossibility
of any sudden creation of a style in architecture, and to illustrate
one of the greatest truths of the art, viz., that ail its best results
must flow from patient study of certain needs and conditions and
the gradual unfolding of the best and most appropriate structures
to meet those conditions; insensibly, therefore, a new style will
develop, but it can never be launched forth a full-fledged creation
of one man's brain, or indeed as the concerted effort of any num-
ber of men.

It remained for the incursions of the barbarians to overthrow
the last vestiges of Imperial Rome in Italy ; when Christianity in
turn succeeded in subduing these fierce tribes unto herself, there
commenced a simpler and ruder architecture, that of Northern
Italy, which to my mind contained elements of great merit, but
which, however, were arrested before arriving at their full devel.
opment. What with the incursions of Byzantine architecture
from the East, and later of Gothie architecture from Germany,
the Lombardic style met with an untimely death. It seems o me
much might be done by modern architects beginning where they
left off, instead of following a debaseti Renaissance of later
periods.

Passing over the Norman and other transition periods, wecome
to the real development of Christian architecture in what is mis-
called Gothic. When the church was everywhere triumphant and
faith ruled supreme, there dawned this glorious triumph of the
mind, aye, and of the soul of man, because, although the term
Gothic comprehends so many different styles peculiar to the vari-
ous countries of Europe, there was to be found everywhere a cer-
tain development, though not contemporaneous, still resulting al-
ways in three marked periods, viz., early or simple, miiddle or
perfect, and bighly Horid or debased. It is of the miiddle period
generally that I speak, and I think of that middle period in ail
lands.i may safely be said that it exemplificd all that was spiritual
in our nature, not merely copied, as was the beauty ofthe ancients,
from the book of Nature, but founided on geometrical truth and
associating therewith Christian symbolism and mysticism. The
Gothic architects succeeded in raising to God temples, built, it is
true, by human hands, but one of these granti old cathedrals, withb
its misty heights, its spires and pinnacles, its niches ani saints,
might be easily associated with the New Jerusalem coming down
from heaven.

In juxtaposition the Moslem on the ruins of the Byzantine con-
structed an architecture embodying aIl his ideas of a sensual
heaven.

Leaving aside for the moment the historical view, there is an-
other form in which architecture is capable of expressing truth,
and one which concerns us more particularly as practitioners of
the art, it inust be based on the principles of truth. In the first

place, a building or structure of any kind must adequately serve
the purpose for which it is intended, and must to a certain extent
he indicative of that purpose ; ail its parts must be harmoniously
blended together, and each part must have the relative import-
ance to the whole which its rank or office demands ; thus, although

*Paper read before the Province of Quebec Association of Architects.

here are certain establisheid proportions which are or should be
applicable on general principles, each structure also has particular
proportions which depenid on the skill of its designer and his per-
ceptions of this law of truth which shouild govern.

In the hands of a master the observance of tiis rule will prob-
ably develop a new type or style, more particularly when the con-
ditions under which the structure is to be erected, the materials to
be used, or the climatic influences it may encounter are altogether
novel, but more frequently the case is that this consideration leads
o expression in some existing style more or less modified accord-
ng to circumstances. ILt follows that the choice of style should

never be arbitrary, and that some at least of the conditions under
which it was originated must be existent in the structure which
we wish tl clothe with its features.

Unless an architect reads aright the story told by a certain
style, and be familiar with its origin, he cannot intelligently use it.
Having stated that perfection existei only in two historic styles,
viz : Pagan or Natural in the Grecian, and Christian or Mystic in
the Gothie, you might, at least, if you were nt architects, expect
me t denounce ail others as vain and unprofitable, and declare
that the battle of the styles should rage round these two alune,
but the history of the Renaissance delivers me from this seeming
dilemma.

As the cause of the Renaissance su called is a very much de-
bated question, and would im itself require a lengtly research, 
will only touch on facs which are generally admittet. Thal il
had its origin in Italy was natural, as its people having the old
monuments before them, though never studied, and serving ratier
as quarries for their new buildings than any other purpose, still in-
sensibly their minds must have been affected by these remains, su
much su that iheir Gothic work is, no doubt, mostly foreign, ant
in every example of native Italian Gothic sone traces of classi-
cism still remain. On account of its mis-nomer -Renaissance"
or " Revival," this modern Itaian misled enthusiasts who, leaving
the beauties of classic literature, came to the conclusion that aIl
perfection existed in the works of the ancients, and that art of
ail kinds should return to its fountain head for inspiration. But

that it should have been universal, displacing ail national styles,
and spurious as il was, conquered, the world argued that this

style contained in itselfsomething that met the wants of mon, and
which could not be so suitably met by any other. Ithink thekey
is in the building of edifices of several stories. The previously
considered historical styles had their development muainly in
temples and monuments, churches, shrines and cloisters. Archi-
tecture had not occupied itself in habitations for man, save in the
palaces of Rome, and these were on a par with its temples, or at

any rate never exceeded one-story; the castles ofthe nobility were
military strongholds rather than residences. I would therefor
ascribe the success of the Renaissance to the case with wvhich it
lent itself to the dividing of buildings in stories, marking them
with external orders and balustrades. ILt bas since been demon-
strated by the failure of the Greek revivalists that anything like
pure classical forms would be unsuitable for modern habitations. It
is true also that England for a long time successfully resisted the in-
vasion, and sought to create in the Elizabethan an adaptation of the
Gothic tou modern habitations, prodtiucig certamily a pictluresqueef-
fect according well with sylvan beauty, but there as elsewhere the
Renaissance came to stay. Another cause of success (though this
ought to have condemned it in the mmd of any person with a true
feeling of the grandeur of architecture) was that every detail was
so reduced to rie that most any one with a fair knowledge of
drawing and construction could learn the complete art. In fact
the tradition still remains with a great many otherwise well edu-
cated people that all of architecture is contained withim the five
orders accordng to Vignola or Palladio. I regret to say that the
tendency of the modern art school seems to confirm tiis, for
although mote latitude is given to the skill or want of il in the
designer, we rarely see anything from their graduates but varia-
tions of orders, pediments and porticos; it is a remarkable fact
also that many of the most successful Renaissance architects were
attracted to the profession in miiddle life, and were in reality
amateurs.

Certainly many architects of the present day can lay claim to
have improved on the work of their preidecessors in this particular
style, but the term Renaissance is too comprehensive, and is ap-
plied equally to the carefully studied work of tIe man who witilh

true classic taste tries to avoid the errors of Vitruvianism, to the
mediocre compositions of the disciples of that school, and also to
the meanest aggregations of walls having band courses dividing
them into sections contaiming one or more lines of badly propor-
tioned openings with or without decoration, the whole finisheid
with or without cormices. Really the term has no meaning. But
the question arises : What story does the architecture of the
present day tell? and how is it that there is no particular style
belonging to the ninteenti century, a century so prolific of im-
provements, the century of steam and electricity, the century of
triumphs in surgery and in aIl that pertains to progress, and in
war and destruction. Is architecture alone stationary or retro-
grade? Has engineering, which was formerly only a branch of
architecture alone the power to advance ? My answer is that the
architecture of to-day reflects ail these conditions of life In this
century of steam and electricity. It is ail higb pressure-nu time
for calm study, no time for experimental advance ; everything
must go up by magic as it were. The archilect muist know every-
thing, must be equally at home in all styles, be able to use all
methods of construction, attend to the most trifling matters of
detail, please all tastes, be an artist, a man of business, financier,
lawyer, electrician, tradesman, all in one. There is no such thing
as human perfection, yet the law says his work must be perfect-
nt onily his own work, but he is obliged to sec that the work of

(To be Concluded in June Number.)
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CONTRACTORS' ESTIMATES.
OMISSIoN of items in figuring contracts is probably

the most common cause of disaster prevalent in building
contracting, and many a gçod man who has intended

well enough has been brought to grief because of having

left out some things in his bill of estimates that ought

to have been figured on. Every man who is desirous

of succeeding as a contractor, should prepare a coiplete

and minute schedule of all the items that could possibly

be included in any manner of building construction.

These should be classified and arranged under sub-

heads, according to the different building industries or

trades, and prices, where possible, should be added.

By having a sciedule as suggested, and consulting it

closely when making up an estimate, the possibility of

an omission would be reduced to a minimum.

Many careful contractors follow some such system as

this in estimating, but the majority fail to see just where

it would be to their interest to assist in educating other

contractors to greater accuracy in figuring. It is for-

gotten that a contractor's ignorance or mistakes are a

thousand times more to be feared in a bidding compe-

tition than accurate competency in making estimates.

We know of a case in point. Bids were asked for an

ordinary building. A half dozen bids were grouped

closely together, varying only from $3,500 to $4,000.

Then came in a bid for twenty-eight hundred dollars.

In the language of the architect, "that fellowgrobably

left off the roof, and forgot there were any floors in the

building." More than one fellow bas actually done

such things.
If the architect could convince the owner of the ad-

visability of rejecting such bids, when the possibility of

an error is so very obvious, the demoralizing element
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SORj[g[IMPLES AND PlCIRSON APPLCATION

might be thus removed, but the owner is usually hot on
the trail for a bargain. He can see nothing but the
price on the paper, and he thinks if the contractor has
blundered that that is not his affair, and it will give him

an opportunity to get something for nothing, which is
generally a great nistake on his part, for in nine cases
out of ten the owner gets mulcted im one way or an-
other before the work is completed. Even when slight
omissions are made in figuring the result is very un-
satisfactory, for special orders for extras must be added,
and these are not usually obtainable at the same rates
as is paid on the main contract, and all this leads to
confusion and bickerin.f. There should be a uniform
system of figuring adopted by builders in every com-
munity. Its main object should be to avoid the
omission of items in figuring, and to prevent such glar-
ing discrepancies in contractors' estimates.

Tenders for work that are not based on correct quan-
tities, or where omissions exist, do infinite harm in many
ways, and this is one reason why men who have not the
requisite knowledge, should refrain from tendering for
work of which they have had no previous experience.
In country places, and in our villages, there are very
seldom works of such magnitude that the local builder
cannot encompass, but he should not forget that even
in buildings of similar size, and built of similar ma-
teriaIs, the style of finish may cost anywhere from ten
to fifty per cent, more or less, so that the method of
estimating by "comparison " is no more reliable than
estimating by cubing, unless the estimator has a thor-
ough grasp of all the conditions surrounding the work.
There are instances, however, when estimating by
" comparison " may prove fairly correct, but they are
few, and in any case where one building should be con-
tracted for at the price that a former and similar build-
ing was completed for, we should prefer to figure up the
cost of the new building, item by item. There never
was, there never will be, any "royal road to esti-
mating," and the successful contractor is the man who
figures up everything, and figures them up correctly.
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ERRATA. A BOND F UNION.
in the sketch of Mr. John Aldridge, president of the Toronto Mr. Jos. Greenfield, architect, Winnipeg, in renewing his sub-Builders' Exchange, which appeared in our last issue, it should scription to the ARCHITECT ANI BUILDER, writes: "Permit me tohave been stated that Mr. Aldridge was a native of England, in- express my appreciafion Of the value of your publication as astead of Scotland, having been born at Brockenhurst, County means of information and a bond.of union between the membersof Hampshire. of our profession in this Canada of ours."
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