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=" RADIATOR

THE LATBEST

WALL RADIATOR

FOR

STEAM AND HOT WATER

The above illustration shows a new type of Radiator suitable for
all Classes of Buildings, and may be connected in various clusters of
horizontal or vertical loops to fill up any required space.

TABLE OF CAPACITIES AND PRICES ON APPLICATION.

MANUFACTURED BY . .. ..

Dominion Radiator Gompany, Limitsd

TORONTO = lmttmmdmm »  MONTREAL
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of Radiating Perfection %
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OXFORD RADIATORS 2

A ot SO RS AN A ‘(i?'
For Hot Water or Steam %

Have won world-wide prestige for Strict Mechanical ‘(o

Excellence —Artistic Styles—and the Multiplicity of Sizes 7

and Shapes they offer to suit every curve or corner of "any «o
modern building. -(?

Our Radiator Catalog containing full practical informa- 33
tion and handsome illustrations will be of interest to every ¢
builder and Architect— Have You One? &

THE GURNEY #
FOUNDRERY CO. Z

LIMITED x
TORONTO WINNIPBEG VANGOUVER 78
THE GURNEY-MASSEY CO., Limited - MONTREAL P
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ELEVATOR

Any desired capacity.

MILLER BROS. & TOMS

MONTREAL

Any service. Any motor.

©BENT GLASS®|
TOI"OHBO I’Iahﬁ GIGSS IIHDOFBIIIU 00, §
ALL KINDS OF WINDOW OL TORONTO s

136 and 137 Victorfa St.

Use Rock Wall Plaster

Wood Garpes, Borders 1or RUGS ppemsen
Walnscoting, 616. ESIT s
Turned and Twisted Grille Work §Segtr—snise

Designs on application. { L3
ELLIOTT & SON COMPANY, Liuited § -2~f‘ IRy ALE

7% Kl.ll‘ ﬁt WM 'I'OROITO

THE WIRE AND CABLE CO.

MONTRBRAL

GOHGUGBOI”S

TENDERS WANTED

s Weekly Jowrnal of nce informa- JE
i ‘Yumudpubltm &
LR The n:a.m-d -ndhul for advertise- I

7 CANADIAN CONTRACT RECORD:

Munufar

Telephone, Telegraph.
and Electric Light . .

+~ «» Bank § Office Railings
; E{)\:,‘ Wickets, Grilles,
; High-grade Metal Work

IN ANY FINISH.

5 Catalogue on Apphication.

DENNIS WIRE & IRON GONPANY

LONDON, - ONT.

Tﬂﬂﬂlﬂﬂ FHIGE 8 ORIMENII[ IRON WORKS

1RON
STAIR-
OASES wpm’

NEW COURY ROUSE, 1’0.0“1‘0
Estimates given for work in Tron, Brass or Bronee, JOSEPH
"Phane 16 umwromusmr
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A century’s retrospect of architecture
A Century’s Review. is, in the English speaking world,

practically a review of the whole extent
of modern architecture; that is to say of the period
when tradition has given place to fashion, and the indi-
vidual designer, either in pursuit of the fashion or of
his own taste, governs the design both at large and in
detail. The history of modern architecture in England
is the history of the Gothic Revival, and its consequen-
ces. The revival had not developed until the second
quarter of the century, but it was on its way when the
century opened. ‘It was the evening of the twenty-
first of June, 1788 that George Eliot, in Mr. Gilfil's
Love Story, introduces us to Sir Christopher Cheverel
seated at dinner beneath a lofty, groined stone ceiling
with richly carved pendants, the recently completed
portion of a project which, as ‘‘an enthusiast for Gothic
architecture,” he was entertaining for ‘“metamorphosing
his plain brick family mansion into the model of a
Gothic manor house.” We may feel pretty sure that
Sir Christopher’s efforts were crowned with failure, and
that any twentieth century student of architecture who
came upon the original of ‘“Cheverel Manor” would
find it a monument of misguided fancy. Such indeed
seem to have been all the works of the early Gothicists.
Rickman, the father of the subdivision of Gothic archi-
tecture into periods, though he began studying architec-
ture as an amateur, became in virtue of those studies
one of the most successful architects of his time, and
built an immense number of churches and other build-
ings, of which his biographer can only say that ¢ they
shew more knowledge of the outward form of the
mediaeval style than any real acquaintance with its

spirit, and are little better than dull copies of old work,
disfigured by much poverty of detail.” Pugin probably
did his best work in the Houses of Parliament, under
Sir Charles Barry, who was too big to allow traditional
peculiarities of the style, which was thrust upon him, to
fetter his freedom of design. Sir Gilbert Scott’s work
can only be described as dull, like Rickman’s; and the
more elaborate it was, the duller. The work of Street,
whose law courts are said to have been the grave of
the Gothic Revival, was all the more evidence that there
was no living power in an imitative revival, because he
had mastered the details of his style and worked in it
with freedom. But all these experiences of the century
only go to give additional proof that ‘“Art is long.”
We are accustomed to speak of the Gothic Revival as a
thing complete in itself. Future generations will per-
haps regard it as the first chapter (a stupid chapter, as
first chapters sometimes are) in the growth of modern
architecture. What was the Gothic Revival ? An ef-
fort to cast off false conventions and work out what
Pugin called *¢true principles” of design, after the
spirit of the mediaeval designers. But that was too
great a work for one generation. It was not for nothing
that Moses was directed to lead the Children of Israel
by the long road to the Promised Land. A nation that
has been long in slavery cannot be free all at once

But it is getting there. It was only the Gothic part of
the revival that was buried in the law courts. One off-
shoot of the movement in the form of Mr. Norman Shaw’s
work was already established at that time. Norman
Shaw had published his volume of sketches like the rest,
but was not, as a consequence, overpowered by rever-
ence for the outward form of mediaeval work to the ex-
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clusion of its spirit. Between the pressure of classic
tradition on one hand and Gothic revival on the other
he took what might be called a resultant line, uniting
qualities of both and ending in work which is both pre-
eminently modern and pre-eminently English, and which
has many followers who may with reason call them-
selves a legitimate product of the movement to be free.
William Morris conducted another off-shoot into the
way of sound work and has left what seems to be a
very active progeny in the Arts and Crafts designers,
with whom are affiliated architects of undoubted origin-
ality, who at any rate are going to see to the bottom of
the question of design. What the Legitimists, Messrs.
Bodley, Pearson, Jackson and others have been doing
in the way of advance is not so clear in the colonies,
but at any rate they seem to gain applause. The Re-
versionists are, since the success of the Institute of
Chartered Accountants, following the lead of Mr. John
Belcher into picturesque English Renaissance, distin-
guished by a freedom which in form has been suggested
perhaps by the Gothic Renaissance of Elizabeth, but in
spirit has no doubt its origin in the Gothic Revival.

On this continent, up to the time of the American
war, or perhaps until Richardson, England was the
leader of architectural fashion in the United States as
well as in Canada. So late as 1883, when Richard-
son was near the end of his short career, we find Mont-
gomery Schuyler in Harper’s writing to attack the
futilities of the Queen Anne designers and deplore the
abandonment of Gothic. Since then what waves of
fashion ! all of which have their examples duly set
down as a record in that museum of architecture, the
city of New York. Now American architecture is
French, and, according to Mr. Ernest Flagg, is to be
French. Mr. Flagg, as the apologist, if not the great-
est exponent of the style, says it is not the imitation of
French architecture but the adoption of its principles
that is the motive power of this American School of
Architecture. Why the principles of the Italian Re-
naissance which went out just before the French came
in would not do, or what principles French Renaiss-
ance has which are different from those of other good
architecture is not immediately clear, but probably the
explanation is to be found in the fact that this is really
a Beaux Arts movement. If it develops as expected,
its development will be one of the most interesting
movements to watch in the history of modern architec-
At present it is very French. Itis a great ques-
tion whether the real American architecture is not

ture.

quietly developing elsewhere under the hands of Mr. -

Wilson Eyre and others. The Philadelphia school
seems to have elements of true greatness in it.

Our own history is a reflection from both England
and the United States. We have our old colonial
houses built by families of the loyalists who migrated
from the States to Canada ; we have some examples of
the Greek wave, chiefly in the way of early public build-
ings; we have, just as they have in England, the greatest
example of the Gothic revival in our parliament build-
ings ; we have a typical example of Richardsonian
Romanesque in the city hall of Toronto ; but no French
Renaissance as yet. With these acquisitions of build-
ings and many more we have had little consecutive
architectural development. In the last ten years of the
century, however, has begun a change so marked in

the relations of architects to one another that there
must come from it some result. Time was when the
entrance of an architect into the office of another was a
signal for covering up the drawings on the drawing
boards with newspapers. Now there are associations
of architects in three provinces and architects freely dis-
cuss in meetings and in each other’s offices the problems
about which they are thinking. In addition to this, as
part of the work of their associations, the architects are
furthering the education of students. So that there are
signs that the development of architecture in this
country is going to begin with the new century.

Ir Architecture in Canada is to have a
chance of the highest development,
some step should be taken to induce
the government to devise a different system * from that
which has hitherto been in use for the designing of public
buildings. The peculiar circumstances which caused
Mr. Fuller—an architect of great ability who had
nevertheless not established a private practice—to be at
the disposal of the Public Works Department when they
had to appoint a chief architect, are not likely to occur
again. Most men of Mr. Fuller's calibre would find
it far more profitable to use their skill for the establish-
ment of their private fortune, and the Public Works
designer is likely to be always an over driven man work-
ing to the least advantage. It is for the best advantage
of the country, looking at the question merely from the
point of view how to procure the best public buildings
for the country, that the designing of public buildings
should be distributed to the best designers in the
country, selected for evident skill on just the same
principle as any large financial corporation would
select an architect for its buildings. If that is the case,
there will also be some reward for architects who aspire
high, and therefore some inducement for such aspiration.
So that a matter of this kind would benefit the country
both directly and indirectly. Directly by producing the
best possible buildings, and indirectly by fostering the
art of architecture.

The Doaizni‘ng of
Public Buildings.

It is important to the success of the
educational work in behalf of students
to be undertaken by the Ontario Asso-
ciation of Architects, that a beginning should be made
at as early a date as possible. The work this winter
will to a considerable extent be experimental. The
suitability of various systems and methods will be tested.
The practical experience thereby gained should deter-
mine the lines on which the instruction should proceed
in the future to accomplish a successful result. One
feature which it would seem desirable to incorporate into
the teaching system, would be a series of visits by the
instructors and students to factories where building ap-
pliances and materials are produced, in order that the
students may understand the nature of the raw material
and the process through which it is made to pass before
it is ready for use. Buildings in course of construction
should in like manner be visited, that the student may
have opportunity to observe the methods of installing
and applying the numerous appliances and materials
which to-day enter into the construction and equipment
of large buildings. Realizing the importance to the
student of this phase of education, Mr. Frederick
Batchelor, F.R.I.B.A., President of the Architectural
Association of Ireland, proposes to organize in Dublin

{Educational Work of
the 0. A. A.
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a regular series of demonstrations, in order that the
architectural student may have the chance to acquire
a personal knowledge of the building trades, to under-
stand the nature and possibilities of the materials which
may enter into the carrying out of his designs.

THE Departments of Education and
school boards of the various provinces
have been quick to show their appre-
ciation of the munificence of Sir W. C. McDonald, of
Montreal, in providing for the introduction of manual
training in the public schools. These manual training
schools are now a part of the public school system of
every province, and about five thousand boys in the
three highest forms in the public schools of different
selected cities and towns are taking the course under
the direction of thirty experienced teachers. The city
Toronto has just adopted the system.

Manual Training
Schools.

ON the 11th inst. the roof of the opera
Building Failures. house at New Westminster, B.C., gave
indications that it was about to collapse,
and the audience rushed out of the building. An ex-
amination is said to have shown that under the weight
of an accumulation of snow the walls had been forced
out of the perpendicular, and that a very slight addi-
tional strain would have brought the structure down
upon the heads of the occupants. Three days later one
of the walls of the drill hall now under construction at
Vancouver, B.C., collapsed. The contractor attributes
the accident to severe weather. On the morning of
Sunday, the 13th inst., the walls of a four story building
at No. 12 De Bresoles street, Montreal, suddenly gave
way and the building and its contents fell into a heap of
ruins. The cause of the failure is being enquired into.
It is truly astonishing that this series of accidents should
have occurred without injury or loss of life to any per-
This fortunate result is either due to chanee or an
overruling Providence. It cannot be expected, how-
ever, that a like result will always follow, therefore these
accidents should lead to the exercise of greater skill and
care in the designing and construction of new buildings
and to a more rigid inspection of existing buildings by
the municipal authorities. Especially should it be de-
manded that a permit must be obtained before a build-
ing designed for a special purpose can be put to a dif-
ferent use whereby there would be imposed upon it a
greater strain than it was intended to bear.

son.

ARCHITECTURE can surely to-day becalled
one of the learned professions and it is
therefore essential to the welfare of the
profession that it was beginning to be realized in Canada
that an architect requires to be equally as well trained
for his calling as doctors, lawyers and others are for
their professions.

Architectural
Training.

In the past this training seems to
have been thought more or less unnecessary, and any
young man who was capable of drawing a straight line
and who knew the difference between Gothic and
Classic work deemed himself competent to undertake
any building that might be given to him, and unfor-
tunately most persons, in the past, have been willing to
intrust him with their work without enquiring either as
to his ability or his training. Few persons even to-day
know, except perhaps in a vague way, what constitutes
an architectural training, but it is to be hoped that this

state of things will be done away with in the near

future. A large proportion of the younger men are be-

ginning to realize that to be a competent architect ne-
cessitates long and continuous study, for a building to
be a successful structure has to be very carefully studied
in allits various aspects. It must be well and econo-
mically planned to suit its own especial requirements.
It has to be beautiful in its proportions and refined and
carefully studied inits details and with all as correctness
of constructional minor points, which have often called
forth more abuse upon the architect than all others to-
gether. To be successful in this requires serious study,
an artistic temperament and a constructional knowledge
second only to an engineer. Let the man whe con-
siders he can be an architect without hard work on his
part be warned lest he fall into the complacency of the
ignoramus who despises education because he knows
not his own deficiencies. Fortunately for the profession
Iﬁany young men are entering the now numerous archi-
tectural schools while others are travelling in Europe
and seeing for themselves the quiet dignity of the great
buildings in those countries, and the result is beginning
to be seen in their work. The article in this number by
Prof. Capper, on ‘“ Architectural Training for Canadian
Students,” is replete with valuable suggestions and will
repay careful perusal.

THE NECESSITY FOR PROPER FIRE ESCAPES
FOR PUBLIC BUILDINGS.

Mr. Chas. Baillarge, the well known architect and
engineer, of Quebec, has béen prompted by the recent
holocaust at Rochester, N.Y., to address a petition to
the President of the United States and the Premier of
Canada, asking that legislation be enacted to compel
hotels and other public buildings in which many per-
sons reside to be provided with an isolated stairway for
use as a safe means of exit in case of fire. These
stairways should have no direct communication with
the building, but access to them might be had from
every floor or story of the building (the attic counting
as one of the stories) by just going out on to a balcony
and from thence entering the staircase.

It is suggested that from the staircase—if in the rear
of the building—that is, from the foot thereof terminat-
ing at the level of the uppermost portion of the first
story or floor of the building, there should be a fire-
proof corridor conducting towards the front, with a fire-
proof staircase from the outer end thereof, with door
opening on to the public highway.

‘“ This,” says Mr. Baillarge, ‘‘will assure the simul-
taneous.and instantaneous escape of everyone in the
building above the first floor level, the occupants .of the
first floor being supposed to escape by the doors and
windows of said first floor at ground level, and the oc-
cupants of the basement directly to the open or street
through the basement windows or openings of the
same ; while, if difficult of access, the staircase to be
continued down to basement or sub-basement level and
the employees or others of these sub-stories thus en-
abled to reach the corridor already alluded to and effect
their escape thereby.”

This system has been carried out in the reconstruc-
tion of the theatre at Antwerp, where to each of the
five tiers of galleries or boxes there are continuons outer
balconies, with 25 doors or rather low silled windows
opening unto them at each storey, 125 for the 5 tiers
independently of all first floor issues and of those for
pit, and for actors at stage end of building. The

I
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several balconies are reached from above downwards
by suitable iron stairways, while the last flight leading
to the level of the street is hinged at top, remaining up
until in case of fire or panic it is released by a mere
pressure of the foot and then falls to level of roadway.

Mr. Baillarge further suggests that any legislation
dealing with this important matter, should contain a
proviso that ‘‘ any boiler for the purpose of hcating the
building, or lighting it or for other service, as of ele-
vators, etc., be situated without the building in a separ-
ate wing, so that in case of explosion, it may not
jeopardize the building itself but confine its depreda-
tions to the wing in which it is erected.”

It is to be hoped that Mr. Baillarges petition will re-
ceive from the governments to which it is addressed
the measure of consideration which its importance de-
mands.

Branch Office of the CANADIAN ARCHITECT AND BUILDER,
Imperial Building.

MONTREAL, January 17th, 1901,

ARCHITECTURAL COURSE OF THE MONUMENT NATIONAL.

As every Montrealer is aware a series of twenty lectures are
given each winter at the Monument National. The first fifteen of
these are devoted to the theory of construction and the remainder
to archaeology. These are specially intended for architectural
students and those generally interested in construction. This
year the professor has at his disposal over 4oo0 lantern
slides of the principal monuments of the world.

The course which is given every Tuesday is free for all. Mr.
J. Venne, Architect, who was the professor up to this year, has
resgned in favor of Mr. Eugene Payette.

BUILDING INSPECTOR'S DEPARTMENT.

Since the departure of Mr. Lacroix from the head of this de-
partment Mr. Chausse, a member of the Architectural Assgciation,
has had charge and great changes can already be seen. Where
lack of business like methods reigned, now order and method are
to be found and a material addition to the treasury the natural
result. The annual report will be produced at the end of the
month but the following items were procured.

1900. Number of permits. Value.
JaBUarY . oo v e 3 $ 6.00
KEDIUBLY o o 5410 hd s Hoiviars 4 8.00
BERFER, . Llasitn il sl 5 10.00
APRIlacT ot dn i s sl 3 6.00
May ................... 22 44.00
RS 2 o S e S S e 154.00
IS R 32 64.00
ROBUB . s Bl 05 o drens s 49 98.00
September. .. i 27 54.00
IRODEr . oo w s boapgita s e 51 102.00
NOVBIDbEr. . < vvs  svavisy 16 32.00
December.... ... Voot 16 32.00

As Mr. Lacroix was in power to the end of April it can easily
be seen that the changes have been very considerable, and how
the committee even allowed a report to be issued with 3, 4, 5
and 3 permits, that is 15 buildings, for 4 months, seems past com-

prehension. The following list of the work of this department
for the past ten years has been compiled by Mr. Chausse and
some interesting facts are disclosed thereby :

Year; Income. Buildings erected.

1890 $297.00 |} it gy S $3,308,606
1891 290.00 778 : 3,358,400
1892 179.00 640 2,598,825
1893 327.00 561 - 2,835,800
1894 303.00 382 1,634,900
1895 237.00 277 1,532,900
1896 230.00 315 1,983,750
1897 288.00 408 1,414,300
1898 241.00 351 1,729,150
1899 307.00 357 2,370,080
1900 1051.00 432 2,670,903

In 1890, it will be seen, there were 937 buildings erected and
yet there was only a revenue of $297.00, and in 1900 there were
only 432 buildings erected, yet the revenue was $1051.00 or near-
ly four times as much with not half the number of buildings erect-
ed. Mr. Lacroix's office must have been a lucrative “one and he
will not be missed by those interested in the welfare of the city.
A portion of the revenue this year has been from the license
charged on woodyards ; these, it appears, were never collected
by Mr. Lacroix, and we would suggest that the license be raised
to $20.00 as the woodyards are a great menace to the city from
a fire standpoint, and they also greatly diminish the value of all
property adjoining The present license of $3.00 is certainly
ridiculously low.

Beside the improvement above noted in the Building Inspector’s
Department of this city, there have been various signs of changes
for the better in other departments, a large proportion of which
can be placed to the credit of Alderman Ames, who has spent a
considerable amount of his time and his inexhaustible energy to-
wardsthe purifying of the city council. For instance take the sani-
tary inspectors who werefrecently made to undergo examinations
for their qualifications to hold the positions in which they found
themselves. The following were the questions asked and it may
be fairly said that they were not likely to stagger any person who
could possibly be considered qualified as a sanitary inspector,
and yet out of thirteen who were examined only four were able
to gain 707 of marks or over :

1. Describe the manner in which a test is made with oil o
peppermiut and with smoke in order to see whether a new drain
is without apparent defect.

2.  What is the law regarding the ventilation of water closet
apartments ?  What style of closet is permitted and what prohib-
ited under the present by-law ?

3. If a room is 16 feet long, 12 feet wide and 10 feet high,
what would be the cubic contents, and how many adults could
sleep in a room of this size ?

4. What does the present by-law describe as a properly con-
structed privy pit, and where only are such permittted to exist?
Is it permissible to connect it with a sewer, and if not, why not ?

5. How should a house be constructed in regard to size and
material of drains, and the prevention of siphonage ?

6. What is the present state of your own sanitary district as
regards, nuisances, privy pits and dirty lanes? Give approxi-
mately the number dealt with by you during the present year.

7. What methods would you suggest for the improvement ot
the Montreal water supply ?

8. How can you detect the existence of gas leaks? How
would you take a sample of air for analysis ?

9. In the case of a patient suffering from a contagious disease

+and removed to the civic hospital, describe two methods by which

the sick room and contents may be thoroughly disinfected.

10. If upon your arrival at a house to be disinfected you are
met with objections on the part of the inmates, state briefly the
chief arguments you could use to convince them of the necessity
for routine disinfection after contagious disease.

Anyone who could not gain over 507 of marks on the above
paper can hardly be called a suitable person for a large city's
sanitary inspector, and it shews plainly how timely the examina-
tion has been. These remarks are intended to emphasize the
necessity of those interested in hygiene and sanitary science
(and who should be more so than architects) to do all in their
power to raise the standard in this city. The present building
by-laws and plumbing by-laws are very lax, and it is high time
that the present council should pass the new by-laws, made up
after serious work on the part of a committee appointed by the
Architectural Association. Surely something might be done to
bring the importance of this question before the council, and one
might suggest that a strong deputation be sent to the council,
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composed of three men from the Architectural Association, the
Builders’ Exchange and three prominent plumbers of the city—
these nine men to meet beforehand and agree definitely on forcing
the subject on the council’s attention.

FIRE INSURANCE.

The recent returns of the various fire insurance companies do-
ing business in Canada show the barest margin of profit, and in
some cases an actual loss. These facts have made the companies in
Montreal inspect the various large buildings inthe central portions
of the city and rate each building according to its present possibil-
ities of prevention of spread of fire. This brings to the notice of
architects and owners of property the desirability, in more ways
than one, of building so that the fire loss will be small in the event
of a fire, and make the study of the different forms of fireproof-
ing, sprinklers, fire hose, and other means of preventing fire a
timely one and one that is often not considered with the impor-
tance it deserves.  There are far too many firetraps in the city
holding low rates of insurance, and it these rates are increased
it will tend to make owners of real estate look more fully and we
trust more intelligently into the question of fireproofing. The
present building by-laws are far too lenient on this question and
faulty fire escapes and fire hose are allowed (and often even none
at all) through a lack of any definite regulation on the subject.

NOTES.

Mr. Raza and Mr. Venne recently returned from anextended tour
through England, France and Italy, renewing their acquaintance
cathedrals, besides taking in the

with many of the English

beauties of several Italian edifices in Rome and elsewhere.

The Canadian Society of Civil Engineers, at their monthly
meeting in December, discussed the question of various *‘‘Struc-
tural Paints”—a very important subject in that steel is now
generally encased in such a manner that it is impossible to re-

paint it after the building is completed.

The paper read at this month’s meeting of the same society
was by Mr. Charles Baillarge on ‘““Masonry Dams and Concrete
Works.” Mr. Baillarge is well known as a member the P.Q.A.A.,
and one who sets an example to others in always being present
at the annual meetings.

A meeting of the Architectual Association is to be held on the
22nd inst. to consider some proposed amendments to the by-laws.
The chief changes suggested are, that the annual meeting should
be held during the month of January and that all members stand-
ing for election of officers must be nominated at least fourteen

days previous to the annual meeting.

Mr. Arthur Vincent, sculptor, of this city, recently spent several
months in Rome for the purpose of making drawings of the
canopy over the main altar in the Basilica. From these drawings
a fac-simile of the canopy, one-half the size of the original, has
been erected in St. James cathedral in this city. The canopy is
50 feet in height and 22 feet wide, composed of more than 30,000
pieces, and weighs 11,000 pounds.

WELCOMING THE NEW CENTURY.

IN response to the invitation of Mr. Chas. Baillarge, the
veteran architect, engineer and writer, of Quebec, fifty-five
gentlemen assembled in the dining hall of the Hotel Frontenac in
that city on the evening of the 31st December to bid farewell to
the old century and welcome the new. Seated around the festive
board, the company pleasantly passed the time until midnight,
when there appeared on the wall at the head of the room *¢ 1gor "'
in electrically lit letters. The effect was very impressive as well
as pleasing.

The feature of the occ‘asion was an address by Mr. Baillarge
in the closing moments of the old century, in which he briefly re-
viewed its achievements. It had, he said, been more fruitful of
progress, discovery and invention, not only than any of its pre-
decessors, but than all of them put together. ‘‘But what we
never shall surpass or maybe even equal,” said he, ‘“is the classic
architecture of the Greeks and Romans. Can anything be more
beautiful than the Corinthian column and its exquisite capital ?
Can we beat a Phidias or a Raphael ? Can we even equal them ?
Antiquity had also taught us that heavy stones can be detached
from their parent quarries, moved, transported to long
distances, taken hold of and stood on end or elevated to
great heights ; but they left us no trace of how they
went about the thing. Of course the transportation to a dis.
tance was then as it is nowadays, in the way an enormous
stone 40" X 40" X 20, say 32,000 cubic feet, more than 2000 tons, for

the pedestal of the statue of Peter the Great, of Russia, was some
190 years ago moved to its destination, one hundred miles or
more, on timbers hollowed out, lined with iron rails and iron balls
between them to make the motion easy. The raising of the obe-
lisks on end was not so apparent, nor as to how at Karnac,stones
8o feet in length by 10 ft. in height and 10 in depth were placed on
the columns 6o feet highready to receive them. There is, however,
no doubt there can be none, that inclined planes were built to do
the needful and then removed so that no trace be left for future
nations to do the like. The Romans themselves do not seem to
have been aware of how to raise the obelisks brought by them
from Egypt to adorn the ancient capital. An engraving of the
time shows a scaffolding of the full height of the stone to be up-
ended ; but my way of explaining the thing is that the Egyptians
did as we would do to-day, the obelisk being tapering and its
centre of weight at about one-third only from the bottom, attach
it at that point and then swing it into place, or build an incline of
one-third the height or so, run the obelisk along it endways, the
larger end foremost until the centre of gravity arrived at the apex
of the inciine ; the stone would then dip down until it rested on
the base prepared for it and proper tackle bring it into position.
The works of antiquity are those rather of brute force or manual
labor than due to the methods which to-day have devised engines
to do the work, such as the hydraulic ram which enables us to
take hold of weights 1o times, 100 times as heavy as those of
other days and raise them to any height required, as when the iron
tubes at Menai in England 464 feet in length and weighing as
much, each of them, as one of Her Majesty's 120 gun frigates of
the period (say 5000 tons) were taken hold of and raised bodily to
one hundred feet and set upon the piers prepared to receive them.

The construction of the Brooklyn Bridge, the Firth of Forth
Bridge and the Tower Bridge of London were referred to as ex-
amples of engineering skill and progress in the 19th century.

‘“When," said the speaker, ‘‘ our engineering friends across the
Atlantic remained powerless to explain the discrepancies between
the indications of the anemometer and the results arrived at at the
Firth of Forth bridge and the Tower bridge, London, it was your
humble spokesman who taught that when wind blows against
large surfaces it separates to pass around the edge of the struc-
ture, thus leaving a partial vacuum in the rear against which the
atmospheric pressure on the opposite side re-acts, and to test the
accuracy of this statement let anyone stand towards the outer
centre of the building we are now in and he will hardly feel the
wind, whereas when he approaches the edges of the building he
feels the wind there to be doubly increased in force and velocity.

Regarding the new century, Mr. Baillarge ventured to predict
that it would witness aerial and submarine navigation, the use of
electricity for heating our persons and dwellings, the finding of
the North Pole, the disappearance of the horse from city streets,
the delivery of boiling water from central stations, and the
colonization of James Bay.

PERSONAL.

Mr. Frederick G. Todd, landscape arttst, of Montreal, visited
Toronto recently, and made the acquaintance of some of the
leading architects of that city.

Mr. W. F. Ruttal, architect, St. Johns, Newfoundland, encloses
his subscription to the CANADIAN ARCHITECT AND BUILDER in a
decorated envelope bearing the British coat of arms, postage
stamps with portraits of the Queen, the Prince of Wales, the
Duke of York and the latter’s little son. In the lower left hand
corner are crossed the flags of Great Britain and Newfoundland.

Mr. J. G. Pennycuick, inventor of luxfer prism glass, died in
Toronto a fortnight ago, as the result of a stroke of paralysis.
The final interment will take place at Boston, where the wife and
children of deceased reside.

Mr. J. M. Gander has been selected as the representative of
the Toronto Builders’ Exchange on the Board of Management of
the Toronto Technical School.

AMERICAN INSTITUTE OF ARCHITECTS.

THE president’s address, delivered at the 34th annual meeting
held in Washington on Dec. 12th, showed the affairs of the In-
stitute to be in a prosperous condition. The address reviewed the
relations of the national government toward the art of architec-
ture ; the attitude of the Institute toward the youth of the pro-
fession ; the condition of professional intercourse, and the posi-
tion of the members of the profession in regard to the art to
which they have devoted their life work.
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ARCHITECTURAL TRAINING FOR CANADIAN
STUDENTS.
By Pror. S. H. CAPPER.

THE question of the training best fitted to prepare the
architectural student for his future career is one that is
not lightly to be answered dogmatically ex cathedra.
In Great Britain in recent years it has aroused very
widely divergent views; and the establishment of the
regular scheme of progressive examinations, by which
alone admission can now be gained into the ranks of
associateship of the Royal Institute of British Archi-
tects, met with very decided opposition from some of
the architects who stand highest in their profession in
England. It is only necessary to mention the name of
Mr. Norman Shaw, R.A.; who gave the scheme con-
sistent and dignified disapproval, to prove that such
opposition was neither petty nor factious in its essence,
but one of real principle. It was based upon the view
that architecture is so essentially an art, comparable to
painting and sculpture, that to subject those who would
practice it to the rigid and fallacious tests of mere ex-
amination is to confound the substance with the
shadow, and to substitute the mere externals for the es-
sence, or (at best) the means for the end itself.

It is not necessary once more to discuss the endless
arguments as to whether architecture is an artor a
science or neither or both ; tbe discussion is apt to be
barren, a mere beating of the air and cudgelling of
words.

But to decide on the kind of training that willbest lead
the architectural student to achieve the highest results
in his profession involves a very vital question to all
who are entering upon the career. It is best answered
by a practical regard for the nature of an architect’s
work.

A fully qualified architect is expected—and justly ex-
pected—to have a sound knowledge of construction and
of the materials used by him in construction ; in the
province of Quebec, at any rate, the architect is held
legally responsible, along with the contractor, for a
considerable term of years for the soundness of the con-
struction employed and the quality of the materials
used. Further, the architect is bound to know the
principles of hygiene and sanitation, together with
ventilation, heating, etc.; very frequently, like a law-
yer, he has to set himself to acquire very special know-
ledge for special cases. He has to have the technical
knowledge and skill necessary to make himself perfect-
ly explicit and intelligible by drawing and specification.

And, finally, thus armed, he has to set himself to study -

each problem presented to him, to arrive at the best so-
lution for it from a practical point of view under the
conditions obtaining, and, while fully satisfying practi-
cal requirements, to design his building with aesthetic
considerations ever present in his mind, and to produce
a result which, when realized in actual construction,
shall satisfy the eye and, so long as it endures, be a
pleasure and satisfaction to the beholder.

The task is no light one ; the qualities needed for the
achievement of genuine success are of no mean order.
Even with natural abilities for an architectural career
and a strong bent towards the work a student
must, it is self-evident, exercise long patience and
steady perseverance in training before he can feel him-
self fitted for his task. And it is well worth serious
consideration how his years of training are to be spent
to best advantage.

____ Of the subjects briefly indicated above not all are

of equal difficulty in acquirement. Some, such as the
elements of architectural jurisprudence, of hygiene and
sanitation, are readily enough acquired by no very great
amount of study, aided by practical acquaintance with
actual work in execution.  Others, such as the techni-
cal knowledge required in specifications are hardly to
be acquired at all except by somewhat prolonged ex-
perience and the industry that systematizes the results
of experience.  The principles of construction, though
generally simple enough in ordinary practice, are to a
large extent capable of severe mathematical develop-
ment and in special cases cannot be rightly apprehend-
ed without the study of advanced applied mechanics.
Hence a thorough knowledge of mathematics and ad-
vanced applied mechanics is essential to the architect
who aspires to undertake—and understand—the more
complicated applications of modern construction. The
theory of structures and strength of materials, there-
fore, evidently form a subject much more suited for ac-
ademic and theoretical study than hygiene or sanitation;
while such a subject as specification-writing is only to
be treated in the most general way as academic train-
ing, and must be relegated to the period of practical ex-
perience for acquirement in practical useful form.

There is, however, that side of the architect’'s work
which is embraced in the term : Design.  The readiest
definition of an architect is ‘‘the man who designs a
building.” And in design it is that architecture pre-
eminently asserts its right to be called an art and to rank
with the other arts that minister to the aesthetic needs
of man. It is in design that an architect undoubtedly
shows his own artistic individuality and power (or
feebleness); in a sense all the other branches of his
study and practice are but accessory to design; they
are the means to an end which the design expresses and
embodies in permanent, vital form.  Hence, certainly,
design is from first to last the main and paramount sub-
ject for architectural training. To it and to the means
by which it is to be explicitly conveyed—drawing or
expression of form and modelling, or the realization of
form and colour-study—the main portion of the stud-
ent’s energies must be devoted during his years of train-
ing and preparation.

Not, of course, be it understood, that these ‘‘ac-
cessory’ branches are in themselves unimportant or to
be neglected. A practically-minded public is quite
ready to take prompt cognizance of that, and to mete
out blame unsparingly for even the suspicion of short-
coming. And the public is perfectly right. A building
that is insanitary is ill-designed in a very vital way ; so
is a building that is even inconvenient for its purposes ;
the designer has not achieved the best solution of his
task. And the public or (it may be) private client, hav-
ing failed to get the best, is naturally dissatisfied and
unamiably critical. ~ The attitude of mind of an archi-
tect who is himself satisfied to leave these important
issues in his design ill-arranged and only half thought
out is not very readily to be condoned.

But it is ‘‘to set the cart before the horse” to insist on
these subjects as the main study of the modern architect ;
they fall into their places easily enough to the man who
is in earnest in mastering his profession ; and it is a piece
of false perspective to exalt them to the exclusion or de-
triment of the study of design more properly so-called.
For they can be acquired comparatively easily ; but
the aesthetic faculty requires long and laborious train-
ing ; slow, perhaps, to waken, it continues to grow and
develop and progress with steady cultivation almost in-
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definitely ; easily atrophied, if allowed to lie dormant,
easily perverted, if not trained in the sober paths of
“sweet reasonableness,” it is the essential quality of
the architect, as—though on very difficult lines and
with very different circumstance and aim—of the sculp-
tor, the painter and even the musician.

Hence it is that training in design cannot be begun
too soon or continued too long for the architectural
student ; it is his life-work, training in which proceeds
(or should proceed) all through his career, pari passu
with every work he undertakes.

It is true that proficiency in design is not to be esti-
timated by hard and fast rules and tests, as in mathe-
matics or any of the more exact branches of study. And
hence the opposition that was aroused against the ex-
amination test for entrance into the architectural pro-
fession, when established in England by the Royal In-
stitute of British Architects. One-sided that opposition
may have been, but at least it served to accentuate
most strongly the truth that the higher side of the
architect’s qualifications cannot be appraised by the
test of the examination room.

But, if not to be tested by mere examination ques-
tions, the faculty of dcsign is most assuredly to be
trained and cultivated. Study rightly guided, stimulat-
ed by criticism and aided by growing proficiency in
drawing (which is the architect's medium for express-
ing thought in form) is the surest road experience has
yet found to acquire this training in the faculty of de-
sign.

It is, therefore, easy to understand the strong plea
that is urged for academic training in architecture. No-
where else, outside the academic studio and classroom,
can the same education in architectural design be gain-
ed. It is easy to scoff at it as ‘‘unpractical,” ‘‘a waste
of time,” ‘‘dilettante study,” and so forth. It is just
because it is (in a sense) unpractical and dilettante that
it can be so valuable in the aesthetic training of the

student. In actual practice all sorts of compromises
have to be arrived at and accepted for many reasons,
such as cost, restriction of site, etc.  But in the aca-

demic studio the architectural student can put forth all
his efforts to make the most of his design, untram-
melled by merely hampering restrictions, to work it out
by study into the best result artistically and so to train
his mind to attain that standpoint of sober criticism
which is the final guide on the highroad to effectual
achievement.

In the ordinary training to be derived from even the
best of architects’ offices this is quite unattainable. With
the very best intentions on the part of both master and
pupil the result is, in the nature of things, totally in-
adequate ; for the office is not the place in which such
training can properly be looked for. A busy architect
is bound first to consult his clients’ interests ; he cannot
make these subservient to his pupils’ needs for study ;
nor can he (probably) afford to turn his busy office into
a theoretic studio for the sake of his pupils’ progress.
At best and with most favorable conditions the student
can secure but piece-meal guidance and instruction of a
hap-hazard sort ; while in an offiee where inferior work
is done—and there are many such—or where the archi-
tect-in-chief (it may be)—it is not seldom true—is all too
scantily equipped himself to offer guidance, inspiration
or instruction to another, it is only by energy indomi-
table, deep and genuine love for his work, and perse-
verance, aided by natural ability and insight that

amount almost to genius, that a pupil or apprentice
can hope to rise in architecture above ill-trained medio-
crity, or to escape comparative, if not total, failure.

This, it may be objected, is to look at architecture
from the higher standpoint, to judge of it by the stand-
ard of a somewhat high ideal, rather than as a practi-
cal, bread-winning, professional career; which may be
fully granted. For who would wish to enter op his
life-work and deliberately renounce its best and fullest
possibilities ? The education advocated does not, be it
frankly and at once admitted, mean speedier or higher
pay. On'the contrary it means additional study, costly
and adding years, it may be, to preliminary training ;
nor does it necessarily promise very promptly even then
more work or work more highly paid. But it does
mean better work, and that (like virtue) is in all the
arts its own reward, while in the long run, too, it
brings reward of more substantial kind.

Academic training is no mere superfluity, a luxury
without utility, a waste of precious time. It is the best
and surest—for most it is the only—road to attain to
the best that may be in us, to acquire that trained fa-
culty in design which is architective, and to cultivate
that critical aesthetic sense which is the ultimate essen-
tial in all branches of art-creation.

Against such training two contentions have been
raised : First, that it may stifle genius; second, that it
tends to foster mediocrity.  Genius, however, is rare;
and, when forthcoming, may be pretty safely left to take
care of itself. It is sure, sooner rather than later, to
‘‘kick over the traces ” when they fetter it, to break
away and ‘‘ gang its ain gait.” Instances of training-
stifled genius belong to romance, seldom to real life.
On the other hand, most of us belong to mediocrity,
and can have no quarrel with training that raises us to
our best—if still, unhappily, mediocre—selves. It is
indeed great gain if mediocrity can be trained to do its
best, not left to do its worst. Trained mediocrity at
least may be respectable, its works void of offence:
untrained, it will (and does) afflict us with aggressive
failures, that will not be gainsaid.

In Canada, and for Canadian students, the advantage
—rather the necessity—of academic training in architec-
ture is peculiarly potent. A young country with no
architectural traditions of its own, with no important
buildings inherited from the past to form a silent but
convincing standard of architectural comparison, her
cities are, and have been growing rapidly, and import-
ant buildings, private, public and national, are rising
from Atlantic to Pacific. It is not easy to overestimate
the influence of a really important building, aesthetically
for good or bad. It endures for years, perhaps for
generations, even in these modern times, so ‘“‘progress-
ive,” so little reverent of the past. It is surely worth
while to Canada that Canadian work be done by Cana-
dian architects, and that Canadian architects be on
equality of training with those of other lands. Some of
our public buildings are notable monuments. Fuller’s
fine composition at Ottawa, especially, is far from un-
worthy of its noble site and its high purpose. But of
others the story is not pleasant feeling for Cana-
dians ; nor are many buildings in Canada to be
compared tor successful design with the Houses of
Parliament at Ottawa. What may be called the
‘““rank and file ¥ of buildings, public and private,
ecclesiastical and civil, do on the whole fail largely
and too often from want of academic training in

—
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design, betrayed in faulty proportion, in incongruous
ornament, in lack of nobility of style, that subtle har-
mony, felt rather than observed which stamps success-
ful architecture with a note of distinction and of power,
without pretentiousness, restrained, convincing.

BUILDING MATTERS IN SYDNEY, C. B.
(Correspondence of the CANADIAN ARCHITECT AND BUILDER).

The extent of the building trade in Sydney and vicinity at pre-
sent is hardly estimated correctly by outsiders when considered
in comparison with that of other points. But it is nevertheless
the most important building centre in the maritime provinces to-
day, and the building boom shows no immediate prospect of
collapse. A lessening in the amount of construction must come
at some time, but that time is not yet in sight, and the prospects
are that the building trade of the coming summer will exceed
that of the last. Since the Dominion Iron & Steel ‘Co. have ex-
tended their capital by $5,000,000, which move was decided upon
about the end of the year, and have determined upon the con-
struction of ship plate and steel rail manufacture, real estate has
advanced greatly in price, and the certainty of a large increase
int building is established.

At the same time there has been much ungenerous rivalry
among contractors in Sydney, and prices have been cut in many
cases to a losing figure. Contractors and builders have come
into the town from many directions, but not.in such numbers as to
warrant the necessity of such ruinous competition. There has
been enough for all, but there are some firms which have not
been satisfied with many orders but must needs under-figure to
cut out others. This has been found to bé the reason in most
cases where the price has been too ow, and in other cases it has
been the result of eager haste and ignorance. There are many
builders in Sydney who in other towns could not secure contracts,
being too well known, and who have been seizing jobs which
they have been none too competent to fill at prices of which they
were as little able to estimate correctly as the men who gave
them the work.

As in other hastily built towns, the class of men who give their
contracts to the lowest bidder and find out their mistake when
the house is completed (?) will be largely in evidence until the
rush is over.

There are many complaints that the building trade is already
over-done in Sydney, but it is nevertheless a better field yet than
most other sections, and such complaints come largely from
those who are anxious to keep others away from a good thing.
Such conservatism, fhowever, will stand in good stead sooner or
later. Many incompetent carpenters and apprentices have found
openings here and are receiving far more than their services
really warrant. There seems a greater need for the good work-
man who knows his trade and does not get tempted into figuring'
for himself than for contractors. Such men can get good wages
at any time now.

The high price of lumber and the difficulty in obtaining it when
wanted is a serious drawback and prices will continue high until
spring when there will be a quick drop on water freights being
available. There seems to be an opening for first-class wood-
working factories which will do more than ordinary work.
Freights on manufactured wood goods are very high and most
of such goods are brought long distances.

A large number of business buildings have gone up, but very
few make any pretentions towards appearance, the majority
being quite plain. Some large brick buildings have been erected
and considerable stone has been used. The Bank of Montreal,
though quite small, is of stone and of good design. The con-
tract was for about $16,000.

The new academy is to cost about $40,000 and is of brick and
stone. Work on its foundation is now going on and it is to be
completed next summer.

The new town building, which will include an engine house, is
nearing completion, and is to cost about $14,000.

A new I. C. R. station will have to be built the coming sum-
mer, and it is to be very large and quite expensive.

Numbers of new wooden buildings are being completed on the
business streets, and residences are being built in all directions.
Few of these latter are expensive or call for high class work.
New streets are being laid out at all times, and hundreds of new
houses are in process of erection. Many of these appear in little
villages in various places among the stumps and trees, which are

removed largely after the houses are built.

The steel and coke works lie just outside of what has beeu

known as Sydney, and cover an area of almost equal extent,
thouge bidding fair soon to be surrounded by the growing town.
Their erection has called for a large class of masons and iron
workers, though not so many carpenters or wood workers. Their
construction has been a mammoth undertaking, and the works
comprise such construction as is seldom seen in eastern Canada.
The erection of the ship plate and steel rail plants is to be pro-
ceeded with immediately, and will require a large number of men.

Glace Bay and its neighboring villages have been growing re-
markably, and hundreds of new houses are being erected down
that way. In North Sydney the building business has picked up
also, but though business is better and many new buildings are
under way, there is not the same extension of trade as to the
south of the harbor.

Sydney has been placing a' new system of sewerage, and work
on this has been pushed forward during the winter months in
spite of the depth of frost.

The town is yet to suffer from the want of a better fire system,
Though some fire apparatus was recently purchased and installed
it does not come up to requirements under new conditions. It is
to be regretted that the proposed brick district was not estab-
lished. It was to have included the principal business portion of
the town, and would have been about three-eights of a mile long
and one-eighth of a mile wide. Not enough interest was shown
in it by the business men. If a district be yet established it will
probably include only about 100 feet on either side of Charlotte
St., from the Post Office to the Reserve Railroad.

Messrs. Elliott & Hopson, architects, of Halifax, have opened a
branch office in Sydney, and Mr. Hobson is in Sydney now most
of his time. The firm have had charge of the principal works of
construction in the town, and have done a large business. They
designed and have charge of the new residence being built by
Mr. Moxham, manager of the D. T. & S. Co., which is the most
important erection in town. It is being erected about three-
quarters of a mile from the town. The cost of the building will
be about $110,000, and, including the grounds, conservatories,
lodges, barns and stables, etc., about $140,000. The house is
constructed of Wallace freestone throughout, and its exterior is
now nearing completion.

H. A. Magoon, architect, takes charge of the architectural
work of the D. T. & S. Co. Mr. Magoon practised in Chicago
for several years, as also in Oelwein, lowa. In Chicago he
studied under Prof. Debolke. He has just completed the plans
for 25 single residences which are to be erected in the spring,
and has charge of the construction of 28 houses for employees in
Colby, the company’s hospital, laboratory, etc. The plans of
the new general offices of the company are now being completed.
This building will be built in the spring at a cost of perhaps
$50,000. It is to be extra well built of brick and stone, size
124x59, four stories.

Mr. J. W. Campbell, architect, is the building inspector in
Sydney, and has an office in the town building. Mr. Campbell
formerly belonged to Dartmouth, though he came to Sydney
from Massachusetts.

R. B. Whitten, architect, is doing business in Sydney. Mr.
Whitten is a graduate from the architectural department of the
School of Technology in Boston. He left Sydney a few weeks
ago for a month’s trip to Boston and vicinity.

THE CONSTRUCTION OF ICE HOUSES.
Editor CANADIAN ARCHITF CT AND BUILDER. 4

DEAR SI1R,—In your item of the CONTRACT RECORD, gth inst.,
you have reprinted from a Boston paper an article on ice houses
The ice trough as proposed to be constructed on a hill-side with
northern exposure is no doubt the right thing, and ice would keep
well in such a tub 15 teet deep in the ground, 15 feet diameter at
top, 10 feet at bottom, lined with poles all around, covered with a
goodly thickness of straw. But this deep trough would be tire-
some to get at several times a day, when on the ice getting low a
ladder would have to be used to reach it.

What we want is an ice house above ground, easy to reach un-
der cover of rain and weather, and such that the ice stored in it
will last out till the time for putting in the next crop. Myself and
several others have at our country seats ice houses put up for us
by several so-called specialists, but our supply has always melted
away by the beginning or middle of September instead of holding
out till November at least, as it should do, and better still, as
said before, till the next ice crop.

Maybe some of the young gentlemen of the Toronto School of
Science will endeavor to design such a structure, requiring as it
does a very thorough knowledge of the behaviour of currents of
warm and cold air.

CHAS. BALLAIRGE.

QuEBEC Dec., 1900.
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HINTS FOR PAINTERS.
Something not generally known by painters who are
1 may be learned
old work,

called upon to re-paint an old house,
from the following : After cleaning off the
prepare three gallons of water, into which put one pint
of flax seed, and boil for an hour. Then remove from
the fire and add enough water to make four gallons.
After this has properly settled, add sufficient Spanish
white (whiting) to make it as thick as good whitewash;
then add a half pint of raw linseed oil, stirred in.
Should the whiting fail to
A flax

much

well
Then apply with a brush. :
mix properly, add more water. seed solution
containing linseed oil as above, is better than
glue, and will not ez ml\ chip or fall off, and it makes a
first-class base for painting over. One of the best
painter’s size is made by heating raw linseed oil iq a
shallow pan until a black smoke begins to arise, then
After it has burned a few minutes,
Before the

set it afire. cover
the pan to extinguish the blaze. ‘
pour it into a bottle containing a moderate quantlty.' of
pul\terizcd red lead and litharge. Leave the botvt.le L
warm place for about two weeks, frequently shaking it;
then it will be ready to pour off into other bottles and
This makes a size of great value to the

oil cools

be fit for use.
painter, as he can rely upon it in any work where a

good durable size is required.

SETTING TILES.

A booklet recently published by The Tile Manufac-
turers’ Association of America, for the purpose of
stimulating and encouraging a more general use of tllc,
the ‘‘setting”

more

contains some valuable information on
and ‘“ hanging " of tile, that should be
As a preliminary, the following suggestions

generally

known.
are laid down : ‘A good foundation is always neces-

sary, and should be both solid and perfectly level. Tile
sho’uld always be laid upon a concrete foundation pre-
pared from the best quality Portland cement and clean
Cinders
should never be used, as they have a tendency to de-

sharp sand and gravel, or other hard material.

stroy the life of the cement and cause it to disintegrate.
A fo.undntion, however, may also be formed of brick or
hollow tile imbedded solidly in and covered with cement
mortar. Concrete should be allowed to thoroughly
harden before laying the floor, and should be well
Lime mortar

soaked with water before laying the tile.

should never be mixed with concreting. Concrete

should consist of one part Portland cement,
clean sharp sand, two parts clean gravel, and thorough-
ly mixed with sufficient water to form a hard solid mass

two parts

when well beaten down into a bed, which should be

from 2% to 3 inches thick. If the concrete bed can be

made over three inches in thickness, the concrete can
then be made of one part Louisville cement (natural),
one part clean sharp sand, one part clean gravel, and

thoroughly mixed with sufficient water, as before

directed.”

LAYING TILES ON FLOORS.

For floors, the surface must be level and finished to

within one inch of the finished floor line when tile 14 inch

thick is used, which will leave a space of one-half inch
for cement mortar, composed of equal parts of the very
best quality of Portland cement and clean sharp sand.
The distance below the surface of the finished floor
line, however, should be governed by the thickness of
the tile. When tiles are laid on wood floorings in new
buildings, the joists should be set five inches below the

intended finishing floor line and spaced about twelve
inches apart and thoroughly bridged, so as to make a
stiff floor, and covered with one inch rough boards not
over six inches wide-—boards three inches wide pre-
ferred—and thoroughly nailed, and the joints 8
apart to allow for swelling.

inch
A layer of heavy tar paper
on top of wood flooring would protect the boards from
the moisture of the concrete,. and will also prevent any
moisture from dripping through to a ceiling below. In
old buildings, cleats are nailed to joists five inches be-
low the intended finished floor line, and short pieces
of boards !4 inch apart are fitted in between the joists
upon the dedts and well nailed, and the joists thorough-
ly bridged. The corners on the upper edge of the joists
should be chamfered off to a sharp wedge-like edge, as
the flat surface of the joists will give an uneven founda-
tion. When the strength of the joists will permit, it is
best to cut an inch or more off the top. When joists
are weak they should be strengthened by having wide
and thick cleats spiked on each side of them the whole
length of the joists. When a solid wood foundation is
thus prepared, concrete is placed upon it as directed in
the foregoing.
TILING WALLS.

Where tiles are to be hung or laid on old brick walls
the plaster must be all removed and the mortar raked
out of the joints of the brickwork to form a key for the
cement. On new brick walls the joints should not be
pointed. When tiles are to be placed against studding;,
the studding should be well braced by filling in be-
tween the studding with brick set in mortar to the
height of the tile work, or brick may be omitted and
studding braced and
bridged, so as to allow as little spring as possible, and
metal
Tile must never be placed on wood lath or on
old plaster.

extra put in and thoroughly
this studding should then be covered with sheet
lathing.
The brick walls must be well wet with
water and then covered with a rough coating ef cement
mortar, composed of one part Portland cement and two
When tiles placed
hair should be mixed with the
cement mortar to make it adhere
lath.
or sufficient to make an even and true surface to within
one inch of the intended finished surface of the tile,
when tile half an inch thick is used, which will allow a

space of half inch for the

parts of clean sharp sand. are
against metal lathing,
more closely to the

The cement mortar should be half an inch thick,

cement mortar, composed as

described for rough coating the walls. The face of the

cement foundation should be roughly scratched, and
allowed to harden for at least one day before com-

mencing to lay on the tile. If any lime is mixed with

the cement mortar for setting the tiles, it should never
exceed 10 per cent., and great care must be used to
have the lime well slaked, and made free from all lumps
by running through a coarse sieve in order to guard
dgdm.st ‘“ heaving ”

“lifting

or ‘‘ swelling,”
the tiles. It is very important that the
founddtmn for both floor and wall tiling be thoroughly
brushed, to remove all dust and small particles adher-
ing to it, and then wet well before putting on the
cement mortar.

and thus loosening

To insure a perfect bond, it is best to
coat the foundation by brushing over it pure cement
mixed in clean water. The very best quality of Port-
land cement should always be used for setting either
floor or wall tile and for grouting the floors, and the
very best quality of Keene'’s imported cement for filling
the joints in the wall tiling. Clean sharp grit sand,

free from all salt, loam or other matter,

and perfectly
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screened before mixing with the cement, should always
be used. The mortar for floors or vitreous tiles, should
be composed of equal parts of cement and sand, and
for wall tiles one part of cement and two parts of sand.
The mortar should not be too wet, but should be rather
stiff, and should always be fresh ; as mortar when al-
lowed to set before using, loses a portion of its
strength. Tiles must always be thoroughly soaked in
water before setting, which makes the cement unite
with the tiles.

EXCAVATING CELLARS.

In estimating the cost of a building, about the first
thing we are confronted with is the digging or excava-
ting the cellar and trenching for foundation walls. This
work is generally estimated by the cubic yard, and the
contents in cubic yards may easily be obtained by the
following method : First obtain the number of square
feet on the surface and divide by nine, which will give
the number of square yards on the surface, then multi-
ply by one third of the feet in depth. The result will be
the number of cubic yards. Thus, to find the number
of cubic yards in a cellar 18 x 30 feet and 7 feet deep,
there are 540 square feet on the surface, which, divided
by nine gives 60 square yards. Multiplied by 233,
which is 75 of 7 feet, we have 140 cubic yards. The
cost of excavating varies with locality, quality of mater-
ials to be removed, distance of hauling, and in other
particulars, but the usual cost where all things are
favourable, may be put down at from 20 to 30 cents
per cubic yard, including hauling. To excavate clay
costs more than to excavate sand or loamy soil, gravel
still more and shale and rock very much more. Lime-
stone rock, if blasting is necessary, may cost from
$2.25 to $3.25 per cubic yard, according to conditions.
Hard conglomerate may cost from 4oto 70 cents per
cubic yard, and often more when it is naturally cement-
ed together.

SETTING PARTITIONS.

IN setting partitions care should be taken to select
straight studding for all door openings, as it will
greatly facilitate the work of setting the door frames.
All partitions should be set plumb, not near enough,
but perfectly plumb. A partition that is not plumb is
sure to cause trouble when the doors are being hung,
as the outer point of the door will either strike the floor
or will stand off at an unsightly angle when open ; but,
in either case, the door will present an ungainly ap-
pearance to those who can judge good work. The set-
ting of door jambs is a very particular piece of work
if it is to be done in a proper manner. They must be
level, plumb, square and out of wind, and the jamb must
be perfectly straight to accomplish these conditions.
The head must be level, or it cannot be made square
with the plumb jambs. The edges of the jambs must
also be plumb as well as the face, and if parallel, then
both edges will be plumb. In case a partition is out
of plumb, and it is too late to be remedied, the skil-
ful carpenter will set his jambs in a way to overcome
a part of this defect, and this is what he should do, but
he must exercise considerable care in order to determine
just the proper amount he can vary the jambs from the
plumb to bring about the best results, all things con-
sidered. He can often overcome defects in bad con-
struction in ways that will never be noticed.

QUESTIONS AND ANSWERS.

A subscriber at Calgary writes : The purchase of a
stone crusher is under consideration. It is expected to
crush any size stone usually found in a gravel bed. I
may say we have them as large as 14 inches in all di-
rections, and they propose to use electric motive power.
The only current available here is the alternating cur-
rent, and the company are installing synchronous
motors, which, of course, require to be brought up to
speed by some outside agency, but even if they put in
a direct current machine, will not the load be too var-
iable? Will it be either profitable or practicable to
run it by electricity, the load varying each time it strikes
or completes the crushing of a stone from zero to full
capacity of machine ? Let it be understood that a heavy
fly-wheel will be used.

ANS.—The running of stone crushers can most em-
phatically be accomplished by means of electric motors.
It is of course desirable that all the details of the pro-
posed plant should be submitted for competent investi-
gation, but the following are the main points: Alter-
nating motors are preferable to the direct current type
because of their ability, due to the absence of moving
contacts, to successfully withstand very large temporary
overloads, which will always be encountered in this
class of work, owing to irregularity in the feeding of
the crusher, the occurrence of hard heads, etc. On the
other hand, a direct current type, unless having a horse
power capacity very much in excess of that required to
run the crusher under normal loads, in which case the
installation will become unnecessarily expensive, will
give more or less trouble from sparking at the commu-
tator, though this can be partially avoided by careful
handling of the plant. We would say that, generally
speaking, induction motors would be preferable to the
synchronous type, because they will work under much
larger voltage variations than will the latter, are easier
to look after under the extreme conditions of dirt and
dust usually prevailing in such work, are more simple
and therefore require less skilled attendance, and will
probably cost you less than will the latter. Itis of
course highly desirable that large balance wheel capa-
city should be installed, no matter what the motive
power, and itis also advisable in order to avoid as
much as possible the disturbance of the line voltage
incident to the starting of a heavy machine such as this,
that the motor be started first, and, after it is running,
the crusher brought up to speed by means of a clutch or
tight and loose pulleys. The question as to whether it
will be profitable to operate your crusher electrically is
one governed entirely by local conditions. In the ab-
sence of the details obtaining we are unable to give you
an opinion; the interest on the cost of the plant, the cost
of attendance, the cost of repairs, and the cost of fuel
will form the basis on which to calculate the expense of
operating by steam or gas or fuel oil; the outlay for
electrical operation will be made up of the same com-
ponents, excepting that the price paid for current will be
substituted for the cost of fuel.

Among the new companies who have recently been granted
charters of incorporation is the Laurentian Stone Co., of Ottawa,
capital $40,000.

The big brick factory erected in the past year in Pugwash, N.S.
and now being run by the Maritime Clay Works Co., Limited, will
be illustrated and described in a future issue. Thisis by far the
largest works of the kind in the Maritime provinces, and _is one of
the best and most modern in methods in Canada.

D ——
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MESSRS. H. & S. LOWE, CHARLOTTE-
TOWN, P.E. L.

Among the largest building firms in the maritime
provinces is that of H. & S. Lowe, of Charlottetown,
P.E.l., and they are now by far the largest in that
province. . i &

Mr. Wm. Lowe came to the island in 1830 from his

native home in Norfolk, Eng. He had learned his trade

MR. HENRY C. LOWE.

in the old country, and took up building when he
arrived. : . '

His two sons, whose portraits we publish with this ar-
ticle, learned their trade with him and went into part-
Mr. Henry C. Lowe is the senior

nership 25 years ago.
His brother, Samuel

of the firm and is 52 years of age.

Lowe, is but two years younger.
Both are married, and live in a pleasant new double

residence most comfortably finished and tastefully fur-

MR. SAMUEL LoWwE.

nished, on the corner of Hillsboro and Heu'ston streets.

The firm has enlarged its business from time to time,
until it now employs a large nul?lbe'r of men Permanent-
ly. They are intending to acqugre in the Spfmg a large
and well equipped wood-working plant in the city,
which will give them much better facilities.

They have constructed some _Of the l;}rgest and n?ost
important buildings in the province. Some that might
be mentioned are the Cameron bloc.:k .on the south side
of Queen’s Square; the Rogers building, Queen St.; St.

Paul's Anglican church, in Queen’s Square; and the
brick Roman Catholic church at Fort Augustus, which
cost $20,000. The two first named were done in the

They remodelled the interiors of the
First Methodist and St. James’ Presbyterian churches
in the city, and have erected a large number of fine
residences in the immediate vicinity of their own home.
They were the builders of the pork packing buildings,
which they secured in a contract of $50,000. The con-
tract for these structures, which were briefly described
in the December issue of the CANADIAN ARCHITECT AND
BUILDER, was signed in May, 1897, and they were
turned over complete in November of that year.

Last summer the firm erected nine dwelling houses,
a brick church, an extension to the Davies hotel, an
hotel at Stanhope, and other buildings. The Stanhope
hotel, which was of wood and cost $6,000, was wanted
for the tourist trade. It was pLit up, plastered, painted
and turned over for use in 21 days.

past two years.

Work was recently begun on enlargements and re-
pairs to the city drill shed which will cost about $10,000.
The firm are now completing a residence for E. H. Beer
which is costing $2,000 ; also one for Robert Palmer at
same cost. They have just begun work on the new
Apothecaries’ hall or Desbrisay building, which is a
$14,000 contract. The firm feel confident that build-
ing will be good during the coming summer and are
preparing for good orders.

INTERCOMMUNICATION.

[Communications sent to this department must be addressed to the editor with the
name and address of the sender attached not necessarily for publication. The editor
does not hold himself responsible for the expressions or opinions of correspondents,
but w 1I, nevertheless, endeavor to secure correct replies to queries sent in. We do
not guarantee answers to all queries, nsither do we undertake to answer questions in
the issue following their appearance.]

A correspondent in Ottawa asks the following : ¢‘Ig
there any rule for determining of the number of seats re-
quired for the use of children—boys and girls—in
closets built for Public schools ?" 1 anxious to
know how many seats would be quite sufficient for 300

boys and how many for 300 girls.

am

W. R. G., of St. Catharines, Ont., sends in the fol-
lowing query:  “What artificial
What are the usual tests for Port-
For what purpose is silver sand used
in combination with Portland cement ?

are cements and
natural cements ?

land cement ?

W. B., of Toronto, asks for an explanation of the
word “‘gesso.” “What it means, and if a material, for
what purpose is it used ?”

T. W. R., Hamilton, writes asking us to explain
what is meant by ‘‘secret nailing,” and to describe the
manner of doing the work. ‘I am,” he says, “a new
subscriber to the CANADIAN ARCHITECT AND BUILDER
and am much interested in its columns, having already
obtained many good things from its pages, but having
learned my trade in the old land I never heard the term
‘secret nailing’, therefore am anxious to know what it
means.”’

T. V., Orillia:  “I am interested in a large stock of
red oak and would like to know how it can be kiln
dried without spoiling it, as I find the usual manner
of kiln drying seems to honeycomb the stock and ren-
der it totally unfit for fine work. It looks all right
when taken out of the kiln but the moment it goes

through the planer it is full of pin holes and cannot
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possibly be employed for finishing purpose?  Any in-

formation will be appreciated.

W. D., London, Ont., writes: ‘“ Can you give me
the names of some good books on gothic architecture
which would be of service to a student and draftsman ?
I would prefer books giving details and construction
with necessary explanation, rather than long treatises on
the theory and aesthetics of gothic art.”

Jas. N., Aurora, Ont., asks if there is any method of
making a pitch board for outside stair work so as to
obtain the tread pitch without the necessity of resorting
in common with most carpenters, to the preparation of
a pitch board as for ordinary stairs, and after the work
is laid out take off 4, 34 or % inch as the case may
be ? This method besides increasing the possibility and
probability of errors, contracts the rise just the amount
that is taken off and thus destroys the proper proportion
between tread and riser.

ROOF FRAMING.
By GEORGE H. BLAGROVE.

A king post, we must remember, is upheld between
the heads of two principal rafters, which are mortised
or joggled into projecting shoulders cut for the purpose
in the upper part of the post. It the post does not give
way by rupturing at its smallest - section—i.e., at the
middle—it may do so by having the two sides of its
head sheared off by the upward thrust of the principals.
The shearing resistance at the shoulders should there-
fore be equal to the tensile resistance at the smallest
scantling.  As the tensile resistance of fir is about sev-
en times its shearing resistance, the united depths of
the two upper shoulders should be seven times the
smallest breadth of the post, or the depth of each shoul-
der should be three and a half times that breadth.

Two other shoulders are commonly tormed near the
foot of the post to receive a pair of struts, which help to
stiffen the principals. The depth ot these lower shoul-
ders ought, for security, to be as great as that of the
upper ones. But another consideration may necessitate
their being deeper. ~ We cutinto the lower part of the
king post in order to obtain a fixing for the wrought-
iron stirrup which upholds the tiebeam, and the post be-
ing thus weakened at this place its full scantling should
be carried up well above the point where this fixing is
made. The well-known gib-and-cotter arrangement is
the most approved fixing for the stirrup now-a-days,and
its security depends upon its being sufficiently high up
in the post not to rend its way through the latter. If
fixed 12in. above the tiebeam we find by a simple calcu-
lation that there need be no fear of its giving way, even
when the beam carries a ceiling and a floor. Of course,
if the tiebeam is cambered, the stress upon the stirrup
will be increased, but we do not advise the cambering
of tiebeams, because when a cambered beam settles, it
tends to thrust out the walls.

The head of a queen post is supported upon one side
by a principal joggled into its shoulder, and on the
other by a straining beam, which frames into it hori-

- zontally. Under these circumstances it is doubtful if
the full tensile strength of the post becomes available.
Certainly, the scantlings habitually employed for both
king and queen posts allow for more tensile strength
than is requisite; and this is just as well, because stress
of wind and other causes will often bring slight trans-
verse strains to bear upon such posts.  With regard to
iron straps being used for connecting the heads of the

posts with principals and straining beams, asis usually
the practice, we are inclined to think that they are of
very little service.  The straps are not subjected to a
direct tensile strain, such as they are best fitted to bear
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FiG. 1.

but often to a transverse strain which may injure them.
Moreover, if the timbers shrink, these straps may be
subjected to a compressive strain, which they are neith-
er intended nor fitted to sustain. They are chiefly of
use in holding the timbers together when a tenon
breaks, and for this purpose bolts would be equally
efficacious and safer, while capable of being drawn up
tighter, which is not the case with straps. To obviate
the necessity of using either, cast-iron heads may con-
veniently be employed either in king or queen trusses.
They may be 5% in. thick or upwards. Fig. 1 shows
an iron head for a king truss, and fig. 2 one for a queen
truss. The dotted lines show the boxings to receive the

FiG. 2.

heads of the timbers, and the vertical holes for the sus-
pension rods, which are substituted for king and queen
posts. The following tables show the scantlings ordi-
narily in use for king and queen posts (exclusive of
shoulders for struts and principals), with the diameters
of wrought-iron circular suspension.rods, which may be
substituted for them if desired. It is assumed that
there are ceilings to be carried in the king trusses and
ceilings and floors in the queen trusses :

TABLE.—KING POsTs AND SUSPENSION RODS.

Span. Posts. Rods.
20 ft. 4 in, by 3 in. % in.
22 ft. 5 im. by 3 in. tin,
24 ft. 5 in. by 3% in. Iin.
26 ft. 5 in. by 4 in. 1% in,
28 ft. 6 in. by 4 in. 114 in.
30 ft. 6 in. by 4% in. 134 in,
TABLE.—QUERN POSTS AND SUSPENSION RODS.

Span. Posts. Rods.
32 ft. 4% in. by 4 in. 1Y in,
34 ft. 5in. by 3% in.  * 134 in.
36 ft. 5 in. by 4 in. 134 in.
38 ft. 6 in. by 3% in. 134 in.
4o ft. 6 in. by 4 in. 134 in.
42 ft. 6 in, by 4% in. 1% in.
44 ft. 6 in. by 5 in. 1% in.
46 ft. 6 in. by 5} in. 1% in,
48 ft. 6 in. by 5% in. 1% in.
50 ft. 6 in. by 6 in. 15§ in.

———
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When suspension rods are used instead ?f posts, ttfe
small struts which stiffen the principals will take the:r‘
bearings upon the tiebeam instead of 4pon shou]éers
cut at the feet of king or queen posts: It is then usual
to employ small straining pieces, with ends cut to re-

ceive the tenons of the struts, as shown in fig. 3, the

straining pieces being secured to the tiebeam with two

FiG. 3.
The direction of the thrust from each
» tre line, as dotted in the dia-
gram. The two centre lines should intersect not low?r
than the head of the iron suspension rod. When this
is the case, as it is in fig. 3, the e)ftra trans.verse
strain thrown upon the tiebeam is so slight that it can

sately be disregarded.

1{ in. bolts.
strut coincides with its cen

PURLINS.
In calculating the scantlings of purlins, they must of
course be regarded as beams uniformly loaded, the
amount of the load being estimated by the exter.)t of the
roof surface, including the allowance for. wind af:d
snow, carried by each purlin, the s.pafx being the dllS-
tance between the trusses. As the pl’lnClp']eS of CalCL} a-
tion have already been sufficently exr?lamed, we give
the following table of scantlings, the distances bet;veez
the purlins being measured on the slope of the roof an
the trusses being assumed to be 10 ft. apart:
TABLE.—PURLINS.

Scantling.
Distance apart. 6 in. by 4 in.
6 ft. 7 in. by 4 in.
7 ft. 8 in. by 5 in.
8 g g in. by 5 in.
9 .

Sometimes it is convenient, in exceptional circun'w-
stances, to place the trusses as far apart as 20 ft.,clln
which case the principals, str'uts, etc., must be r?a e
proportionately stronger ; of it may be t_h""t ”:_553-‘ hca“
be dispensed with altogethery th.e pur‘lmn' ta‘dmgl elr
bearings upon walls. Heavy.txmbers “0; ! b:l r::-
quired for purlins, and hence 1t wou~l.d be es:ra. e to
‘tute iron for wood. Rolled T oS dre suitable
ts':filtllitsupurpose, the table or flange being Plafedl ‘dOV"“'
wards and bolted to the backs. of the principals or to
blocks of stone bedded upon brickwork. The- common
fters are then made in short lengths, bearing from
= lin to purlin upon wood blocks or plates screwed to
ur

fh tron... With trysses. 20 ft. apart, the rolled T-iron
e 5
purlins should be as follows :

TABLE.— ROLLED T-1RON PURLINS.

Size.
3 4 in. by 44 in. by }5 in.
gg to 8 ft. 514 in. by 5% in. by £ in.
Th bo.ve sections of rolled iron are usually kept in
: aWhen the distance between the purlins exceeds
| sections are required, or steel sec-

Distance apart.

stock.
8 ft., specially rollec

tions can be used.
COMMON RAFTERS.

The scantlings of common rafters depend upon the
y ece between the purlins, or between the purlins
dlsc;atrlle wall plates and ridge. The ordinary rule for
an _

the depth of common rafters is sufficiently near for
practice—viz., to allow 14 inch depth for every foot of
bearing. Thus, with g ft. bearing we should have raf-
ters 4% in. deep ; but no rafter should be less than 3%
in. deep. As regards thickness, 2 in. is a common
dimension. We do not, however, recommend less than
2} in. or 2% in., to allow for the proper fixing of slate
battens or boards.

THE STRENGTH OF NAILED JOINTS UNDER
A SHEARING LOAD.*
By WiLLiam KENDRICK HATT, A. M. C. E.

Associate Professor of Applied Mechanics Purdue University.

Many determinations have been made of the force
necessary to withdraw nails, spikes and screws from
timber, a good summary of which will be found in
Kent's Mechanical Engineer’s Pocket Book. Of these
tests, the principal are:

(a) Those of Professor W. H. Burr made at the
Watertown Arsenal in 1893. The direct tensile ad-
hesion of cut and wire nails driven in spruce and pine
was determined; and cut nails showed superior resist-
ance to the wire nails in the proportion of 3.2 to 2 in

the harder wood, and in the proportion of 2 to 1 in
softer wood, the resistance being compared on a

basis of the number of square inches of surface of the
nail in the wood.

(b) Those of F. W. Clay, described in Engineering
News, Jan. 11, 1894. The results may be summarized
as follows: In resisting a pulling force directly ' along
the length of the nail, the cut nail was superior to the
wire nail both per unit of weight and surface; the rela-
tive holding power in different woods was as follows:
White pine, 1.0; yellow pine, 1.5; white oak, 3.0; chest-
nut, 1.6; beech, 3.2; sycamore, 2; elm, 2; basswood,
1.2; laurel, 2.8; a sharp point increased the resistance
of the nail; the surface of nail should be rough; barbing
a nail decreased its strengthf; the length of the nail
should be about three times the thickness of the thin-
nest piece nailed; the resistance decreased slightly with
time. Mr. Clay observed that when a wire nail was
being pulled out from the wood, the decrease in resist-
ance was gradual, but that the resistance of a cut nail
suddenly fell off after the nail was started. It thus
would seem that the above comparison of results from
steady tests would be somewhat changed in case of
nails subjected to vibration.

Tests were also made to determine the strength of
nailed joints under a shearing load. Mr. Clay deter-
mined the force required to cause a relative sliding of
the surface of two sticks which were nailed together.
The nails, which were not driven up to the head, were
under an action partly of the nature of shearing and
partly of bending. Under this kind of test the cut nail
was superior to the wire nail both per unit of weight
and per unit of surface; the greatest tenacity was had
when the length of the nail was at least twice the thick-
ness of the piece nailed; the strength per unit of area of
surface in the wood of different sizes of nails was ap-
proximately constant§, and equaled goo pounds when
driven into yellow pine through an oak cleat; the great-
est resistance was obtained when the nail was driven
perpendicular to the surface of the woodt.

*Reprinted from the Proceedings of the Indiana Engineering Society.

{Decrease of efficiency when barbed is also shown in Watertown Arsenal Report
for 1:84 ; shown also f.r shearing loud tests at Purdue Universlty

§Shewn also in tests at Purdue Unversity.

tThus, 55 inih cleats were nailed to chestnet with six sis-penny nails. The resis-
tance when driven straight in was 1725 pounds ; slanting in direction of shear g1o

pouuds ; slauting against shear, 140> pounds. Shown also in tests at Purdue Uni-
versity.
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(¢) The tests of Messrs. Walker and Cross, published
in the Journal of the Association of Engineering Societies
for December 1897. A cleat was nailed to a block, and
the force required to slide the cleat on the box was
measured. Wire nails were used in Norway and white
pine. The results of the tests point to the following
facts: The strength of a joint is directly proportional
to the number of nails used; if the diameter of the nail
is kept at the same value and the length of the nail
gradually increased, then the load at first slipping is not
affected, but the maximum load increases in the direct
proportion to the length of nail;T the strength per nail
at first slip is expressed fairly well by the expression
¢ d?,where d = diameter of nail in inches, and c is a co-
efficient which is about 5500 for white or Norway pine
and 13,500 for oak. These tests were made with nails
from 6d to 8d. Itis to be noted that the values ob-
tained in these tests are low, compared with results de-
scribed below.

(d) Trautwine states that boards of oak or pine
nailed together by from 4 to 16 ten penny common cut
nails, and then pulled apart in a direction lengthwise of
the boards across the nails, tending to break the latter
in two by a shearing action, required about 300 to 400
pounds per nail to separate them as a result of many trials.

It is to be noted that the results of experiments on
nails driven in timber and subjected to a cross load
must be expected to be very irregular. The strength
of the combination of wood and iron is a complex func-
tion, and will vary more widely than the quality of the
timber, which itself is not all uniform. One does not
expect the degree of uniformity to be had in tests of a
material like steel. Special value should be deduced
for each kind of timber. The strength of nails in rough
scaffolding and grand stands will be largely different
from the values determined in laboratory tests, which
are conducted with specially chosen material, and under
carefully applied loads in order that the effect of a
changeinsome one factor may not be masked bya change
in other factors. The laboratory results themselves
under the best chosen conditions are somewhat irregu-
lar. The average values, however, indicate fairly well
On the whole, then, the laws cited
in the above summary are fairly well established.

TESTS AT PURDUE UNIVERSITY.

The present paper describes a series of tests on nailed
joints in shear made as a thesis investigation during the
winter of 1898 by Messrs. H. D. Barrow and D. W.
Buchanan, senior students in Mechanical Engineering
of the class of '98, working under the direction of the
writer. The outline of the tests was arranged and
the work under way before the results of the investi-
gation of Messrs. Walker and Cross were availadle.
The outline as originally conceived was, however, car-
ried out although it involved some repetition of the work
of these gentlemen.

Scope oF THE TEsTs.—In all, about 250 joints were
were tested, slip and accompanying load being observed
at about 12 different points for each joint. The work
included:

(1) The preparation of tables showing the maximum
resistance per nail and per pound of nail for both cut
and wire nail up to 6od in oak and pine, using a thick-
ness of cleat in the different tests to correspond with the
use of practice.

the laws of action. |

tShown also in tests at Purdue Un versity.

tIn series (a) of following investigation nine tests were made, under uniform con-
ditions, with a range from 590 pounds to 513 pounds, which is a less range than one
might expect,

(2) To determine the effect on the resistance of the
joint of the following factors:

(a) Number of nails in joint.

(b) Diameter of nail constant, length varying.
(c) Length of nail constant; diameter varying.
(d) Angle with surface at which nail is driven.
(

e) Relative direction of applied load and fibre of
timber.

(f) Relative hardness of block and cleat.

(g) Moisture in timber.

(h) Barbs on nails.

MEeTHOD OF TESTING.—Cleats six inches square of
proper thickness were nailed to blocks, so that the top
horizontal) edge of the cleat projected about one inch
above the top edge of the block, as shown in Fig. 1.

The sides of the block projected !4 inch and 134 inches,
respectively, beyond the sides of the cleat. These joints
were all nailed together by one man under uniform con-
ditions, care being taken to square each joint. The nails
were driven to the head and perpendicular to the surface,
except when noted to the contrary. A series of prelim-
inary tests (see series a) and the results of Messrs.
Walker and Cross showed that the strength of the joint
varied directly as to the number of nails; i. e., four nails
were four times as strong as one nail. The number of
nails used in making the joint varied from 1 to 4 thus:

For 8d and under 4 nails were used.

For 1od and 12d, 2 nails were used.

For 8d fence, 12d fence, 16 and over, 1 nail was used.

The number was fixed by the liability to split the
wood in driving.

The thicknesses of cleat used were intended to repre-
sent such sizes as would be used in practice with the
size of nail under test. In general, three thicknesses of
cleats were used for each size of nail.

1 TABLE
STRENGTH PER Pousp «F Natus in PounDps,
Pinge. Oak.
PENNYWEIZ HT. WiRE. Cur. WiRrE Cur.
Common 2d. ... 93,900 115,000
o 3d. 63,400 94,000 102,000
G 4d. 66, 500 54,600 71,000 88,000
o O 5.2 43,200 39,300 56,500 53,200
< 8d.... 34,700 34,200 45,400 45,800
Shy . STOR 48,500 49,400 51,000 43,600
A NI 39,300 35,600 41,000 33,200
AT o 27,900 21,700 40,500 31,800
“d fodiee 24,700 16,320 29,700 22,500
$L Gl 21,000 14,880 18,600
Finish 4d...... 64,400 70,600 113,000 103,000
ARG SR 55,300 48,500 76,600 63,400
A R R 41,200 39,500 56,000 567,000
i (- ST 55,800 46,000 60,600
£ A S 41,800 53,500
Fence 8d...... 46,200 30,200 47,500 34,300
AN ¢ (NI 38,500 26,000 46,400 31,100
Fing gdi con. o 88,800 121,000

The values in this table are obtained by multiplying
the strength of one nail by the number of nails in one
pound. It will be seen that the smaller nails hold more
per pound than the larger nails, and that when driven
into pine, the wire nails hold more per pound than cut

s
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when driven into oak the

nails in 12 cases out of 14; ato.
und than cut nails in 8 cases

wire nails hold more per po

out of 13.
CONCLUSIONS.—Summing’ up th

the following conclusions seem to be

both as to size of

e various results of the

investigation, ]
justified within the limits of the tests,
nails and kinds of material:

(1) Wire nails hold somewhat greater loads than

cut nails, when compared on the basis of the strength
’

of one pound of nails. :
(2) Cut nails hold somewhat greater loads than wire

nails per unit of surface, and per pennyweight.
(3) Nails of small body hold more per pound th.an
nails of large body, both in case of wire and cut nfnls.
(4) Common nails, both cut and wire, when driven

into oak hold greater loads than when driven into yellow

pine in the proportion of 1.5 to I. . ;

(5) The strength of a joint varies directly as the
number of nails used.

(6) The strength per
16d nails cut to different lengths. i

(7) The best angle of driving is
nearly a right angle. ;

(8) Joints diminish in strength with prolonged soak-
ing.

(9) A decreased efficiency
surface.

THE CONSTRUCTION OF A ROOF.*
By GEORGE H. JONES.

In our climate the roof of a building is of the first
fect the structure, however

however artistic

inch of length is constant for

a right angle or

results from barbing the

importance, for however per :
elaborate the conveniences and fittings, .
the decorations, and scientific the sanitary arrange-
ments, unless the roof is well constructed and water-
tight, all the labour is in vain. . .

The subject of roofing generally (embracing as it
does construction and materials) is too large to be dea.lt
with in a short lecture like this, but a few notes will
probably be ot use.

I would urge upon those of our younger members,
who have an ambition to pecome general foremen or
clerks of works, the importance of studyin‘g the roof§ (?f
the carpenter. The iron roofs of our railway termint,
markets, and other public buildings are also well worth
the consideration and study of our members, though
these structures are, as a rule, the work of the engineer
rather than of the architect.

The chiet use of a roof is, of course, to protect the
inmates of the building from the extremes of tempera-
ture, from wind and rain. It must. be designed and
constructed in such a manner that it is a support to the
walls that carry it, and unless it fulfils these require-
ments it cannot be considered a satisfactory, much less
a perfect roof. In the designing of a roof th.ere are
many things to be considered——the.Span or w:c.lth be-
tween the walls, the height of the ridge, the weight of
the covering (whether lead, tiles or slates), %nd the
s of the various timbers. If it is a
is generally trussed on the king-
post principle, of if low pitched, On.the. queen-post
principle, or sometimes by. a.combmatlon of both.
Though the problem of designing does not dev(.)lv'e
upon the clerk of works or the general fore.ma.n, it is
essential that they should understand the principles of
construction and proper framing: 4 3

The simplest form of roof suitable to our climate is

of Masons at the Royal Architectural Museum,

relative strength
high-pitched roof it

*Paper read before the College
Westr‘t)leinster, on October 23rd, 1990

what is known as the lean-to roof, that is, a roof that
slopes only one way. This was probably the earliest
form of roof constructed in this country. Then would
follow the ridged roof, or the roof which slopes two
ways, with the end walls called gables, carried up in
brickwork or masonry. After this would follow the
hipped roofs, sloping three or four ways. It would
soon be discovered in the roof sloping both ways that
the feet of the rafters had a tendency to spread and
force out the walls. The next step was to tie the feet
of the rafters together, and thus arose the tie beam.
The sagging of the tie beams over large spans would
next attract attention, and the remedy was found by
suspending it from the ridge. Here then was the truss,
the king-post truss. The queen-post truss is but the
extension of the king-post truss. The latter is probably
the earliest, as it is the simplest form of roof truss.
The king-post holds up the middle of the tie beam, and
the struts support the middle of the rafter ; they should
be at right angles to the back ot the rafter and should
be tenoned and shouldered on the king-post. Now-
adays, in roof framing, the tie-beam is frequently dis-
pensed with, being replaced by a timber at a higher
level than the feet of the rafters, sometimes as high as
half the distance to the ridge; this is called a collar
beam, and when it is fixed at a high level it is framed
to the feet of the rafters by braces. Any piece of
timber in a truss on which the stress or strain is in the
extension of its fibres is, and may be called a tie (some-
times brace). When the strain isin compression of its
fibres it is a strut. Thus a king or queen-post is a tie,
and not a strut.

The cost of trussing every pair of rafters would soon
lead to longitudinal framing and so came the purlin.
The purlin is usually laid on the back ot the principal
rafter, sometimes at right angles and supported simply
by a splay block spiked on the rafter, and sometimes
fixed vertically and notched down over the rafter.
When the principals are far apart, the purlin is some-
times strutted from the tie beam, or from the sides of
the principal rafter in open roofs ; and these are called
wind braces by some. They are of very little use when
fixed to the side of the rafter, but some persons admire
them in open roofs. If a roof is placed on inner and
outer wall plates, these should always be framed to-
gether by cross-pieces halved and dovetailed, and not
morticed and tenoned as I once saw done. Roofing is,
in my opinion, the perfection of the carpenter’sart; and
the open roots of our churches are, in many cases, even
more beautiful than stone groining. To those of you
who do not agree with me, 1 recommend a visit to
Westminster Hall.

Thus we have seen the truss or principal rafters
carry the purlins and ridge, the common rafters being
fixed on the purlins, ridge and wall plate. There is a
German method of dispensing with the common rafters;
this consists in fixing purlins at intervals from plate to
ridge and then boarding them over to carry the slates
or battens. I should think a roof like this would be
less effective against wind pressure than one built in
our usual way, though it would probably be less ex-
pensive to construct.

When a roof is described as being framed in rough
fir or oak it is meant that the timber is used as it comes
from the saw ; when it is to be planed it is described as
wrought ; the framing is the same in both cases. When
the soffit of a common rafter comes below the back of
the purlin it should be caulked into the sides of the lat-
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ter, but nothing must be taken off the back of the pur-
lin. In some cases it is advisable to double caulk, in
order to save the sectional area of the purlin as much
as possible. 1 find there is a tendency to forget the
caulking in rough framing : this, however, is import-
ant, and must be insisted on ; especially when the pur-
lin is at right angles to the rafter. In joggling in
braces, etc., the shoulder should always be at right
angles to the thrust, and if the joggle is long it should
be twice shouldered for the same reason given above ;
in morticing never cut away more than is necessary.
In fixing the bolts in a truss the bolt should in almost
every case be fixed at right angles to the bi-section of
the inside angle of the two timbers to be bolted to-
gether.

An excellent roof which I saw fixed on a building is
constructed on the king-post principle with the addition
of a hammer beam ; the need for this beam being ob-
vious in this particular case.  The main principals are
constructed with rafters, collars, braces, ashlars and
hammer beams, with iron tie-rod and king-bolt.  The
feet of the rafters are, with the ends of the hammer
beams, framed into a cast-iron shoe, through which the
tie-rod passes ; the rafters are tramed together in a
cast-iron head, and the king-bolt passes through and
suspends the tie-rod.  There is a seat or collar cast on
each side of this head to carry the ridge, which is bolt-
ed through it on each side. ~ From the hammer-beam
there is a curved strut framed into the wall-post and
beam resting on a stone corbel.  The intermediate
principals have no tie-rod or king-bolt (these are re-
placed by a king-post), and the collar is braced to the
rafters ; the iron head and shoe remain. The collar is
strengthened by straps to king-post and rafters. In
this truss there is a short tie-bolt passing through the
hammer-beam and holding in the longitudinal beam.
This latter runs the whole length of the building and
the hammer-beams of all rafters, principal and common,
are framed into it.

The purlins are housed and tenoned into the sides of
the principal rafters. This is necessary, because backs
of all rafters lie in one plane. The common rafters are
all framed in trusses and caulked into purlins and
notched over ridge and plate. The framing pieces of the
plates are so arranged that every alternate rafter shoes
on top, the others being bird’s-mouthed to the plate.
The reason for this is obvious after my previous re-
marks about purlins.  The common rafter truss con-
sists of rafters, collar braces, ashlars, and hammer
beams, and alternate long cross-braces, with a short
collar between. In framing the plates the principal
hammer beams are notched down over the inner plate,
while the outer plate passes by almost clear of the cast-
iron shoe. The hammer beams to common rafters lie
on the top of the plates.
rafted diagonally, the slate battens being nailed to
these rafters.

The roof is also counter-

We have several times had occasion to say something
upon this. subject, but again we want to point out a
field which it will pay to cultivate—gas ventilation. It
requires very little gas indeed to move a relatively large
quantity of air. There does not seem much reason why

schoolrooms, assembly halls, offices, smoking rooms,
dining rooms and restaurants, and many other places
should not use gas to ventilate them economically and
successfully.

A PNEUMATIC HAMMER-SAW.

We show a rather novel application of the pneumatic
hammer. On the end of the piston rod of the machine
is placed a saw blade which is reciprocated rapidly,
approximately to 1,00Q strokes per minute, and in this
way a pneumatic saw of very handy construction and
rapid work is made available. Here is a portable hand

saw, which may be placed in any position and which,
without exertion on the part of the opcrator, is capable
of doing rapid and economical work. This saw can be
operated by a boy when used for common work. It
should be useful in pattern shops for cabinet work, and
for wood carving. = We have been informed that this
machine is in practical operation in a packing house in
Chicago, and that it is used there for the purpose of
sawing ham bones.

EARLY USE OF A BUILDING BALANCE.

An interesting explanation has recently been given of
the methods used by the architects and builders of the
early cathedrals to determine the equilibrium of the
arches and supporting columns. The various problems
connected with their construction were solved by a
graphic method, which involved the use of the ‘Bau-
wage,” or building balance. This consisted of a flexible
cord in the form of an inverted arch, passing over pul-
leys at either end, the cord being drawn into an equili-
brium polygon by weights suspended at various points
along the cord, each proportionate in position and
amount to those which the arch would be required to
carry at its various points. By means of weights
connected with the cords passing over the pulleys at
each end the system was supported and the horizontal
force also measured.  From the curve thus obtained
the various elements could be readily calculated and a
reliable method of construction devised. ~ The system
was employed by the so-called master builders, who
were included in a guild that extended over Europe
during the Middle Ages.  Through this guild the tra-
ditions and higher knowledge of the building art were
confined to a few masters in each country, and there is
every indication that they were endowed with more
than mere artistic feeling and intuition in carrying out
out their constructions. The graphic method described
was used before 1585, but previous to that time it is
hardly thought to have carried with it any special
knowledge of the laws of statics.

A company has applied to Congress for leave to lay
underground pipes in the streets of Washington, the
U.S. capital, for the purpose of distributing cool air
through residences and business establishments. The
air will be pumped through arefrigerating plant.
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FIRE ESCAPES ACTS.

In the Revised Statutes of Nova Scotia, Fifth Series,
the Act dealing with fire escapes provides for t!le estab-
lishment of a Board of Fire Escapes in every cnty: town
and village in the province. The board is authorized to

gs and is empowered to order the con-

examine buildin ‘
em advisable.

struction of fire escapes where it deems th :
Each board is instructed to pay particular attent.uon to
all churches, charitable institutions, poor houses, insane
school buildings, factories, - theatres, hotels

asylums, i T ;
isdiction in which an

and other buildings within its jur .
unusual number of persons work, congregate or abide ;
and it is given power to order the enlargement and.a]teraj
tion of the doors, passage-ways, stair-cases 'fmd windows
in all such buildings in such manner as it may deem
ion of the inmates and so as to afford
a ready means of escape in case of fire or panic. The
board was further required to report annually. In 1892
the Fire Escapes Act was further a}nended so as to
place the appointment of the boards with the town coun-
Each board was to consist of three members, 'fmd
attention to their duties.
is somewhat

best for the protectio

cils.
provisions were made to require :
The British Columbia law on the subject
similar to that of Nova Scotia.
B
CLASSIC IRONWORK.
¢ Birmingham Architectural

At the meeting of th ;s
vening last, Mr. Thomas S.

Association held on Friday e
Elgood (of Elgood Bros., Leicester) read a paper on

“Different Types of Classic Iron-work,” a subject to
which says the Builders’ Journal, he has devoted many

years of study.
Beginning with Ital
country was the very
the Italians produced such o
other branch of art yet they di
characteristic Renaissance sty . r
the different cities seemed to devel?p 'llttle styles of their
own, that of Venice being very distinct from many ?f
the others. This was illustated by sketches made in
Pisa, Florence, Venice, and Ve::ona.)' The GEI'man-S,
too, though they were SO great |{1'sm1.th-wox:k and so
readily adopted Renaissance qualities 1n their al.‘m.(_)ur,
and other articles, did not freely assimilate
in their architectural irqn-work, but
wasted their ingenuity and strength upon the \.ve].l-
known puzzle iron-work, tl?e ﬂa%ness and insi-
pidity of which is tortunately n'aheved Iy tnany oases by
really good foliated and floriated cr.estx‘ng{.s. When
they took up the Rococo they o.verdnd |'t in the mo?t
pai;)ful manner. The French, 1n the times of Louis
XIII. and Louis XIV., produced that most remarkable
and most Classic style known? as. t!)e Bal:oque or
Jesuit style, and embellished t}'lell' bu.lldlngs with g.rzttes,
balconies, and palustrades deSIgn.ed in the best splnt.of
the Renaissance and executed with unsurpassed skn.ll.
(This was illustrated by many examples ‘trom Paris,
Versailles, and Rouen.) Of the Rococo which followed,
the lecturer had little to say, and few ex’amples to show.
Later, again, in the time of .LOUIS XVI. and the Em-
pire, a more simple and Classic taste retfxrned, but n?t
the wonderful genius of the Baroque period. I-n Spain
and on through the sixteenth
century the Plateresque (or silve_rsmiths’) style of iron-
work grew up, giving to posterity all those wonderful
screens or rejas in the great cathedrals at Toledo,
Cuenca, and Palencia ; also that wonderful gem—the

e R A 1

y, he pointed out that though that
home of the Renaissance, though
h marvellous results in every
d not evolve any great and
le of iron-work. Rather,

locks,
classic ideas

pulpit at Avila, and balustrades like that at Burgo.
The illustrations of these examples were taken from
Mr. A. N. Prentice’s book and were supplemented by
a fine photograph of the exquisite Spanish gates in
Chester Cathedral, which are of the very best period.
In England the so-called Queen Anne style of ironwork
was developed. Small beginnings are noticeable as far
back as Elizabeth ; the most remarkable deveiopments
took place during the reign of William and Mary, par-
ticulary under Wren, who employed at Hampton Court
and at St. Paul’s Cathedral Jean Tijou as designer and
Huntingdon Shaw as smith. Some of the best illustra-
tions to the paper were from these two buildings, Mr.
Elgood’s favourite being the gates leading into the
choir aisles at St. Paul’s, which he spoke of as one of
the very finest examples of the architectural treatment
of wrought iron. ~ Under Anne and the early Georges
the style became more simple, and examples are too
numerous to catalogue. They may be studied to ad-
vantage all about London. in the Cathedral cities, and
at the Universities (particulary Cambridge), as well as
in the gates to many country parks. ~ Thus we have
three great styles: The French Baroque, the Spanish
Platersque, the English Queen Anne ; and three lesser
ones: The Italian, the Rococo, the Empire ; and of
them all the most adaptable and most economic is the
English.

TESTS OF MASONRY AND BRICKWORK.

The Royal Technical Testing Laboratory at Charlot-
tenburg under the direction of Professor Martens, has
been making for some time a series of actual tests of
brickwork and other masonry under conditions ap-
proaching, as nearly as possible, those which obtain in
chimney construction.

The tests were instituted to examine into the follow-
ing conditions :

1. Resistance of the single pieces to pressure, and
to the action of weather, water, and acid vapours.

2. Resistance of mortar joints in general.

3. Resistance of mortar when the force acts at right
angles to the constructlon as in the case of wind pressure.

4. Resistance of the vertical joints to circumferential
pressure.

Some of the results will be of interest.
a number of crushing tests upon brick alone was 671

The mean of

kilogrammes per square centimetre, or about 613 tons
per square foot. The compressive resistance for mortar
joints from 1 to 5 centimetres thick, and 28 days old,
ranged from 230 down to 54 kilogrammes per square
centimetre, the higher values being for the thinner
joints ; and the general mean of 300 tests was 131.7
kilogrammes per square centimetre, or about 120 tons

per square foot.  Tensile tests of motar joints showed

figures ranging from 0.8 to 3.9 kilogrammes per square
centimetre, or from 10 to 55 pounds per square inch,
the mortar in the highest case being go days old. The
transverse and longitudinal trials were practically shear-
ing tests, and gave the resistance of the combined brick
and mortar, the rupture taking place through the mass
and breaking both portions of the section. For mortar
9o days old the resistance to horizontal shearing was
about 14 kilogrammes per square centimeter or about
200 pounds per square inch, while against vertical shear-
ing it was about g kilogrammes, or about 130 pounds
per square inch. Crushing tests made of brickwork
masonry 9 months old gave an ultimate crushing resist-
ance of 239 kilogrammes per square centimetre, or 218
tons per square foot, figures which may be of service
in other connections than that of chimney construction.
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BY THE ‘WAY,

Tue strengthening value of central real estate in
Toronto, is indicated by the renewal of a ground lease

on King street west the other day at $1,800 per year

which under the former lease brought the owner only

$1,300.
X i ¢

MR. Lennox, architect of the new Municipal Build-
ings at Toronto, states that there were used in the
construction of these buildings 12,000,000 bricks
and several hundred thousand feet of quarried, dressed
and cut stone. More material and workmanship
is said to have gone into these buildings each year
since 1892 than would be required to erect the largest
offiice building in the city.

AR K

A WRITER in the Builders’ Journal discusses the origin
of the word ‘‘Galilee” as applied to the porches of
churches. He thinks the learned authors have been
looking in the wrong direction when searching Hebrew
dictionaries for a derivation of this term, which he con-
tends is a corruption of the word “gallery” or ‘‘galery”
from the low Latin Galeria, a long porch.

AR T )

TuE ambition of the citizens of *“ The Ambitious City”
as exemplified in the work of the City Improvement
Society, is highly commendable and should serve as an
example to other cities. As its name implies the society
was organized to promote public improvements.
Prizes were recently awarded by the society to citizens
for the most attractive lawns and windows on Smith
avenue, James street, North Napier and Pearl streets.

X X X

Tue City Solicitor of Toronto reports that the fire by-
law of that city compels the placing of fire escapes on
factories, hotels, boarding and lodging houses, places
of public amusement, and other public buildings over
three stories high. The enforcement of the law devolves
upon the City Commissioner. The City Solicitor states,
however, that under the terms of the provincial laws,
the enforcement of the by-law with respect to factories
and hotels is taken out of the city’s hands. The need
of proper fires escapes is nowhere greater than in the
case of hotels and factories. Itisto be hoped therefore
that the provincial inspectors are doing their work as
it could be done by the city.

A T

THE subject of heating and ventilation of churches has
been under consideration of late in the pages of the
religious and secular press, and as usual opinions differ.
The Christian Observer says that every autumn there is
need for a careful study of church heating and ventila-
tion. The fear of the Observer is that owing to defect-
ives pipes or chimneys it may get hot—be consumed in
fact. The Toronto Globe says:—We know of churches,
however, where the difficulty is that on cold Sundays
there is not enough hot air comes up through the regis-
ters to keep the temperature much above freezing point.
References on such occasions to another and a
warmer world have no terrors for the preacher’s
shivering hearers.

i G

Tue expression ‘‘ The Great Unwashed "’ has become
a familiar one to designate the lowest strata of society
in our large cities. It would seem that many respect-
able persons are in danger of being included in the
category, simply because proper facilities for cleanliness

“tion that nothing was done.

P T T e e e T e e

are denied to them. Recent enquiry has revealed the
fact that out of 115 houses within a certain area in one
thickly populated district of Toronto, only five contain
baths. No better proof is required of the need for
public bathing facilities such as are provided by every
town and city of England. Mr. W. ]J. Gage, an
enterprising citizen, offered to build and equip a
public bathing house if the city would provide a suit-
able site ; but the council were so lacking in apprecia-
By the purchase of
the Athletic CluB buildings for a technical school,
the city has recently come into possession of magnifi-
cent swimming baths, which under proper restrictions
should be placed at the disposal of the thousands
whose circumstances compel them to live in houses
which not only have not ‘‘ all modern improvements -
but lack that essential to cleanliness and health,

a bath tub.
M R

ToronTo archeologists will be interested in the de-
scription given by Mr. D. H. Every, of Pickering, of a
mysterious stone or monument, situated on the east
pank of Duffins’ Creek in that township, about two
miles south of the village of Pickering. The monument
rises about eight feet above the level of the ground, and
is about eight feet square. It was evidently built
square, and is not a stone proper, but made up of a
aumber of stones, cemented together with a cement
resembling mortar. The stones are small, and just
such stones as are to be picked up in the fields. The
monument is covered with moss, and a large pine tree
has grown on the upper part of it. This tree has been
cut down, but the stump still remains. Within the
memory of the oldest settler it is said there was a hole
to be seen in the top of the monument filled with lead.
This hole, however, cannot be seen now, as it is over-

grown with moss.
A

Tue Chinese have a god of architecture who is wor-
shipped when a new house is built, but he is ignored
until the time comes for the builders to commence work.
The Rev. W. Hopkyn Rees says, in the December issue
of the Magazine of Art, that there is no society to safe-
guard the interests of architects in China, as profession-
al architects do not exist; each man settles his plan
verbally with the builder. There is little fear of dis-
satisfaction, however, as no break in the ‘‘style ? has
occurred for centuries. Comparatively few of the
buildings have any architectural beauty. Kiln made
bricks cost 10s a thousand, sun-dried bricks about 2s
6d a thousand, while the windows of the houses are
made of wooden gratings covered with oiled paper.
Some of the pagodas (of which there must be at least
two thousand in the empire) are elegant—Ilike that, for
example, in the Summer Palace at Pekin—and it is
remarkable how long they remain standing. There is
one not far from Shanghai, 170 feet high, which was
built in the twelfth century. The White Pagoda in
Peking was built in 1100 A.D. But looked at by
Western eyes Chinese architecture is a poor thing ; it
is not comparable with the great Indian buildings.

Egg-shell gloss in paint work may be prepared by a
number of coats carefully rubbed down between each,
and by using plenty of turps and a little oil in the last
coats—not sufficient, however, to render the job glossy,
and yet enough to prevent it from drying entirely
flat.
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THE QUARRIER.

and the blast goes off,
akes with the shock;

f a quarry face,

When the fuse is lit
The whole hill sh
For there's thirty feet 0
And most of it solid rock. :
The quarrier’s heart beat fast and h.lgh
With the clash of hammer and drill,
For he feels as the giants felt of old,.
Who warred with the ribs of the hill.
The hammer of Thor that split the rocks
And cleft the hills apart, :
He wouldn't take for his tried old “‘spawl,
The delight of the quarrier's heart.
Old as the world his kingdom is,
And wide as the widest hill :
As a king he rules with an iron rod,
His sceptre a jumper or drill.
What Nature made in & million years
By the light of sun and star
He overturns in a single day
With hammer and gad and bar ; . ;
He knows the seams where the stone will split
To the sturdy stroke and strong— .
Where the waters waved o'er the hard'ning mass
For myriad ages long.
He tells of tons by a shot brought d'own——
A “knack’ that it's hard to acquire—

i ,queaks " when the fuse was damp.
Of “narrow squ

And the treacherous blast hung fire.
With hairy arm like the old moss'd rocks,
And hands that are as hard as stone, .
The quarrier boasts of his deeds, and thinks

No trade is as good as his own.
__«Uloola,” in the Quarry.

PLATE GLASS.
uilding, is made of sand, soda

ys the Journal of B
erature into a double silicate,

Plate glass, sa
and lime, fused at a very high temp:

which is called glass.
The casting may thus be described : When one enters for the

first time into one of the vast plate glass \‘Norks at night the fur-
naces are closed, and the dull sound of a vnolent,.though captive,
fire alone interrupts the silence. From time to time a work'n-fan
opens the working hole to look into the furnace at tl?e condition
Long, bluish flames then light up the snd.es of the
the blackened beams, the heavy casting tables,
h half-naked workmen quietly sleep.
the call is beaten on the iron slabs
the whistle of the foreman is heard,
and thirty strong men riseup. The manceuvres begin with the
activity and precision of an artillery t?mvement. The furna‘.ces
are opened, the glowing pots are seized, drawn otxt and rax.‘sed
into the air by mechanical means. They pass like hanging
globes of fire along the beams, then stop, and are lowered over
the immense cast-iron table, placed, with it.s rolle:r. before th'e
open mouth of the annealing oven. Tht? sx.gnal gl.ven, the pot is
inclined quickly, and the beautiful opal liquid, brllhant,‘ transpa}r-
ent and unctuous, falls and spreads over the table like ductile
At a second signal the roller passes over a red-hot. glass,
h his eyes fixed on the firey substance, skims off
cts with bold and skilful hand, then the roller
falls and passes off, and twenty workmen, provide.d \\_/ith suitable
tools, quickly push the glass into the oven, where it is .annealed
by slowly cooling. The workmen then return t.he emptx.ed po? to
the furnace and begin again without disorder, without noise, with-
out rest, until all the pots of the furnace have been ; cast. The
pots are refilled, the furnace reclosed, darkness again fall_s:, and
the continuous noise of the fire preparing fresh work is again the

only sound heard.

The glass is now opa
cesses of grinding, smoo
parent. As it has to transm
disperse or obscure its rays.

loses at least one-third of its weight. :
When we add to this the fact that about ono-half the weight of

the lime and soda originally used to produce the glass, released

of the glass.
annealing ovens,
and the mattresses on whic
Suddenly the hour strikes,

which surround the furnace;

wax.
a workman, wit
the apparent defe

que and must undergo- the different pro-
thing and polishing to make it trans-
it or reflect light, no defect in it must

By this mechanical work the glass

by heat, escapes into the atmosphere in the shape of carbonic
acid and sulphuric acid, one may get some idea of the vast waste
of material and the consequent cost of converting such homely
substances as sand, soda and limestone into such a beautiful
article as plate glass.

But here comes the mistaken idea of the costliness of plate
glass. Scarcely any article manufactured in this country has so
greatly declined in price. Formerly it was looked upon as a
great luxury, in which none but the wealthiest could indulge ; but
now, if it has not become a necessity, it has reached a point
where anyone who can build a house, however humble, can well
afford to use plate glass in it, for there is nothing that adorns the
beauty of a home, gives equal delight to its possessor, or adds so
much in value to it at so slight a cost as plate glass. ®

PRODUCTION OF BUILDING MATERIALS IN ONTARIO.

The annual report of the Ontario Bureau of Mines as usual
contains statistics of the quantity and value of building materials.
In building materials proper, including stone, brick, lime and
cement, the values were $3,556,366, or $1,107,704 more than in
1898. The value of cement rose to $361,266, being $184,048
more than in 1898, and nearly 8o per cent. of the whole was Port-
jand cement. Since 1894, when this cement began to be made in
the Province, the production has increased from 30, 580 barrels to
222,550 barrels, and the value from $61,060 to $444,227, and dur-
ing this time the value of imports has been steadily increasing.
In the last fiscal year it reached 1,300,424 cwt., valued at $467,-
944, in the face of a duty of $147,145. The value of drain tile,
sewer pipe, paving brick and pottery in 1898 was $522,152, or
$48,435 more than in the previous year.

MANUFACTURING NOTES.

It is reported that a syndicate has been formed to buy up all
the quarries and water privileges on the Magaguadavic, near St.
George, N.B., with the idea of controlling the red granite trade
of Canada.

The City Engineer of Toronto has reported adversely to
the Committee on Works on the advisability of the city buying
and testing all the cement used in the construction of sidewalks
and roadways.

Incorporation has been granted to the Canadian Bridge Co., of
Walkerville, capital $250,000, to manufacture railway bridges,
etc. The provisional directors include B. S. Colburn, F. C. Mc-
Math and G. F. Porter, all of Detroit, Mich.

The following companies have recently been granted charters
of incorporation :—The Hanover Portland Cement Co., capital
stock $50,000 ; The Windsor Turned Goods Co.. capital stock
$50,000 ; The Welland County Lime Works, Port Colborne, Ont.,
capital stock $30,000.

A most enjoyable evening was spent by the members of the
Canada Paint Co. and their guests on the occasion of the ninth
annual company dinner, held at the Place Viger Hotel, Montreal.
Mr. D. W. Parks, who is severing his connection with the com-
pany, was presented with a gold locket.

The Imperial Varnish Co., of Toronto, have recently issued an
attractive booklet referring to the variety and quality of their
architectural varnishes. They state that these varnishes, which
are adapted for exterior and interior use, are very carefully pre-
pared from selected materials, are thoroughly ripened, properly
tested before filling into cans, and are guaranteed to do the work
for which they are designed.

Some time ago a number of manufacturers of stoves and heat-
ing apparatus in Ontario gave an option of purchase of their
properties to the representative of an American syndicate. The
amount of money required .0 carry out the idea was between
$7,000,000 and $8,000,000. The time limit expired on the first of
January, without the purchase having been consummated, and it
understood that so far as most of the companies are concerned,
the deal is off. Some Hamilton firms are said to have given a
second option.

A strong effort is being made in North Wales to introduce im-
proved methods in slate mining. At Festiniog, the great centre
of the slate industry, the quarrymen and managers held a confer-
ence and decided that the time had arrived for the establishment
of a mining school. This conference approached the authorities
of the Bangor College, and succeeded in getting them to
acknowledge the need and in endeavoring to meet it. The object
in view is to reduce by scientific methods the cost of production,
and thus to withstand foreign competition.
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T the same principle as glazing and graining. Hence the more
| Il transparent the color used, the better the stain.
S g | RED StAINs FOR Woon.—For the production of red stains
}‘ for wood the ““Allg. Tischler Zeitung " gives the following direc-
g' tions in reply to the question of a correspondent:—Since the
| stains have, as a rule, a bleaching action on the wood, the latter
e 5 may generally be colored red without special preparations. If,
il 7 | however, the wood to be stained is not light-colored, it is advis-
= 2 g
& | able to bleach it previously. For this purpose, lay the wood for
q' ¥ about one-half hour in a bath of 2 parts lime-chloride, 1 part
Ll | chrystallized soda, and 48 parts water. After the bleaching lay
| | / the wood, to remove the adhering traces of the chloride, in a
e v % solution of 1 part sulphurous acid, in 10-12 parts water and wash
Y s it off with clean water. Now place the wood in a solution of 1
Y / ¥ part Marseille soap, in 54 parts water, or rub it with it and apply
;,l___‘ % ? 4 aniline red (fuchsine) in a sufficiently diluted state so as to produce
1:4 180 1k Ll b u the desired shade. Fuchsine (crimson), coralline (high red), and
eosine (amaranthine), belong to the aniline colors which are dis-
Soetron. = solved either in alcohol or water.
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BUILDING IN TORONTO.

The total value of buildings for
which permits were granted in
Toronto during 1900, is placed
at $1,957,274, being $50,000 less
than 1899, which was the best
year since 1892. The sum of
$088,000 was expended for ware-
houses and factories, indicating a
substantial growth in manufac-
turing and population and an
increased demand for dwellings,
of which a large number will no
doubt be built next season.
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USEFUL HINTS.

In finishing white maple, use only one
coat of varnish, in order that wood
shall retain its whiteness; and let this
be the lightest copal, of good body.

-6

A stain to show at its best must ex- A o
hibit a tone of color which comes from
a combination of the color of the L PR | ! =
wood and the pigment or stain used, on Frrd Foor Groond Floor:

WORKIMG PLANS FOR COTTAGE—R. J. EDWARDS & WAGNER, ARCHITECTS.
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WORKING PLANS FOR COTTAGE—R. J. EDWARDS & WAGNER, ARCHITECTS.

Tha
New

SOLAR PRISMS

WManufactured by the Solar Prism Co., of Cleveland, 0., U.S.A.

are the BEST
and CHEAPEST

The N. T. LYON GLASS CO. Limited, 141 Church Street, TORONTO

AGENTS FOR CANADA
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HEAT REQUIRED TO RAISE THE TEMPERA-
TURE OF AIR.

Air, in common with all other gaseous substances,
possesses the property of requiring various amounts of
heat to raise its temperature through a given range,
according to the circumstances under which the heat is
applied.  This point is of so much importance, says a
writer in Compressed Air, that an entire article would be
needed to elucidate it properly ; but for the present it
will be sufficient to say that the ‘‘specific heat” here

given for air (i.e. the number of 0.238) assumes that.

the air that is to be heated is constantly at atmospheric
pressure—that is, it assumes that throughout the en-
tire process of heating, the air is never exposed to a
pressure that is sensibly higher or lower than that of
the atmosphere. This condition is often fufilled in prac-
tice, and the specific heat here given will therefore be
found useful. = When other conditions prevail, how-
ever, some different value must be used for the specific
heat=-a value that can be determined only when the
new conditions are fully given.

In calculating the number of heat units required to
warm a given mass of air from one temperature to an-
other one, we proceed precisely as we did in the case of
iron ; that is, we first calculate the heat that would be
absorbed by an equal weight of water, and then we
multiply by o.238, which is the ‘‘specific heat” of air
(at constant pressure.) Air is usually estimated in
cubic feet instead of in pounds, because it is much
easier to measure its volume than its weight. If, there-
fore, we have a certain volume of air given, and we
wish to find out how much heat will be required to
warm it through a certain range of temperature, we
must first find out how much it weighs. To accomp-
lish this without too much labor we may make use of
the accompanying table, which gives the weight (in

pounds) of a cubic foot of air at various temperatures,

but always at atmospheric pressure.

To illustrate the use of this table, and the method of
calculating the number of heat units required to heat a
given mass of air through a given range of tempera-
ture, let us take the following problem : It is proposed
to heat a mass of air from 50° Fahr. to 110" Fahr., by
passing it, at atmospheric pressure, over a coil of steam
pipe. The proposed mass of air, when measured at 50°

Fahr., occupies 500,000 cubic feet. =~ How many heat
units will be required ? To solve this problem we first
find out how much the air weighs. By referring to the
table we see that one cubic foot of air at 50° Fahr. and
atmospheric pressure, weighs 0.078 of a pound. Hence
500,000 cubic feet (measured under these same condi-
tions) will weigh
500,000 X 0.078 = 39,000 pounds.
Having found the weight of the air in this manner, we
proceed to calculate the amount of heat required by first
figuring it as though the substance to be heated were
water. Thus the initial temperature is 50° and the final
temperature is 110° and the difference between these is
110 —50° = 60", which is the number of degrees through
which the temperature of the mass must be raised.
There being 39,000 pounds of the air, we should have
to communicate
39,000 x 60 = 2,340,000 heat units
to it, if it were water, in order to heat it from 50" to
110°. To take account of the fact that the substance
is air instead of water, we multiply this result by o0.238
(the “‘specific heat” of air at constant pressure), just as
in the case of iron we multiplied by o.117. Thus we have
2,340,000 X 0.238 = 556,920 heat units,
which is the quantity of heat that would be required
to raise 500,000 cubic feet of air from 50" to 110°, the
air being measured at 50° Fahr., and its pressure re-
maining equal to that of the surrounding atmosphere
throughout the operation.
WEIGHT OF A CuBic FooTr OF AIR, AT ATMOSPHERIC
PRESSURE (.0 to 600° F.)

e - S S o Rl o o
T O
vm Sod o A ™ L= = =
B4S Bss B4 By:  BsE 3g2 BiE 8y
e BST AT BGS = BS~ &% BO”
o’ .0864 100° .0710 200° .0603 300°  .0523
10 .0864 110 .0698 210 10594 320 L0510
20 .0828 120 .0686 220 .0585 340 L0497
30 L0811 130 .0674 230 .0576 360 .0485
40  .0795 140 .0663 240 L0568 380 L0474
50 .0780 150 .0652 250 .0560 400 .0463
6o .0765 160 L0641 260 .0552 450 .0437
70  .0750 170 .0631 270 10545 500 .0414
8o .0736 180 .0621 280 .0538 550 .0394
90 .0¥23 190 L0612 290 L0531 600 .0376

Green grey woodwork may have medium robin’s egg blue with
a frieze of deeper blue, a cornice of bluish green, greys and
silver, a ceiling of light bluish and green grey, and the up-
holsterings and draperies of citron yellow.

Canada Foundry Company

TORONTO, ONT.

Limited

(SUCCESSORS TO ST. LAWRENCE FOUNDRY COMPANY OF TORONTO)

Engineers, Founders and Machinists

TRUGTURAL IRON * STEEL WORK

Beams, Channels, Angles, Tees and
Cast Iron Columns always in stock.
WRITE OR 'PHONE FOR ESTIMATES AND PRICES

S—

—————
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LEGAL.
DEVINE V. McDoONALD.—]. Lorne McDougall (Ottawa), for de-
fendant, moved to set aside verdict and judgment for plaintiff
for $1,000 in an action for negligence tried before Rose J., and
a jury at Ottawa, and for a non-suit, upon l!w ground that there
\\,;L_\. no evidence of negligence to go to the jury, or for a new
trial.  The defendant
works in the Village of Hintonburg, and in the course of doing
The plaintiff, a boy

was contractor for the erection of water-

his work used dynamite and exploding caps.

of eleven, picked up a cap upon a vacant lot near the works, and,
)

after some fruitless attempts, exploded it. The

he lost one eye, and that the sight of the other eye was affected.

result was that
There was no direct evidence that the cap was left on the vacant
lot by the defendant or his workmen. Plaintiff's counsel opposed
the ;;ppval, and contended that the onus was upon the defendant
to rebut the prcsumpiion that the cap was left lying where the
plaintiff could get it by the negligence of defendant's workmen,
and that the defendant had not discharged that Held,
answers of the jury to two of the questions the de-
The jury did not find that the

onus.

that upon the
fendant was entitled to succeed.
cap was left lying where the plaintiff found it by the defendant’s
workmen ’Lll(’l they did find contributory negligence on the part
2 4 e . .

of the plaintiff. Order made setting aside judgment and dismiss-
ing action, but without costs.

A CASE UNDER THE WORKMEN'S COMPENSATION FOR INJURIES
A Canadian firm of cement manufacturers had in their fac-

AcT. : )
which took from

tory a machine known as a ' : :
one part of the building to another the current dlsxr‘l‘l;u'gcd into it
from a drop spout connected with a conveyer. The conw?ycr
was operated by machinery, and made from 70 to 304 revolutions
It was formed of a large iron screw set in a wooden

‘screw  conveyor,

per minute.
box, the cover of which was removed. .
was put up, partly in order to mix some fine cement
was passing from the spout.

Some months after, the

machine
with the ordinary cement which
This fine cement was in sacks which, when full, weighed about

65 pounds.  An employee was, as directed, slowly emptying the

cement from one of these sacks, when it coming out.

The

caught it, and the jerk pulled the employee round, and his hand

stopped

He shook the bag, and in doing so lowered it. screw

was brought down between the side of the box and the screw.
For the injury he thus sustained he sued his employers, and the

The
pealed from this on two grounds, which will be considered separ-

jury gave him $500 damages. cement manufacturers ap-

ately. (1) They said that there had been no negligence on their
part, and that the employee would not have been hurt if he had
The

machine was perfect for the purpose for which it was made (i.e.

not been negligent himself. court decided that though the

as a conveyer), yet that it was not meant to be a ‘mixer,’” and

therefore when it was used as one it was a defective machine,
and therefore the employers were liable for injuries caused by it
to their employees. It was also held that the employee himself

had not been careless. (2) The Workmen's Compensation for

Injuries Act (under which this action was brought) says that the
injured employee must give written notice of the injury to the em-
ployers within twelve weeks after the accident. In this case the
cement manufacturers claimed that, as his _notice had not been
duly given, the suit should be dismissed. But another part of the
same Act provides that if the employers intend to rely on the
want of this notice as a defence to the action, they themselves
must give the employee notice that they mean to do so 7 days be-
The
employers had merely mentioned the want of notice in their state-
The verdict for $500

fore the trial. In this instance that had not been done.

ment of defence, which was not sufficient.
was therefore upheld.

The name of the Georgian Bay Portland Cement Co., Limited,
of Owen Sound, Ont., has been changed to The Imperial Cement
Company, Limited.

Mr. Hoyt in company with Mr. Peters, city engineer, recently
inspected several sites in St. John, N. B. for smelting works. It
is estimated that one hundred tons of limestone per day will be
required in connection with the smelting operations.

INTERIOR

THAT
RETAINS
ITS
BEAUTY!
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DECORATION £

artistic people alike.

with borders, friezes, dadosand every detail

Our
Metallic
Ceilings

AND

Walls

are in highest favor with practical and

We make countless beautiful designs,

to match; they are easily applied, in old
buildings over plaster, or in new ones where
(o] plaster is not required.
They are suited for every building where
practical, durable beauty is desired in the
decorative finish, and are f{re-proof and sanitary.
EXPENSIVE ? Not at all. First cost is small.
The plates are so carefully made they fit accurately.
We will give you an estimate if you send an outline
showing shape and measurements of your ceilings and
walls. Let us hear from you.

The Metallic Roofing Co. Limited, Toronto,
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PLUMBING IN TORONTO.

From the report of the Health Department of To-
ronto, it is learned thar the character of the plumbing in
that city has vastly improved within the last three or
tour years. During the period of speculative building
an enormous amount of plumbing work was done.
Since then the adoption of a plumbing by-law which
provides that all plumbing and house drains must be in-
spected and certified to by the city’s inspectors, has led to
a large part of this defective work being done over again
and made to conform to the proper sanitary require-
ments,

Colour is to the vision what sound is to the ear ; but
like sound, it should be properly understood and well
harmonized, so as to produce as pleasurable sensations
for the eye as the notes of a great musician produce for
the ear.

Canadian Industries and Canadian Products are taking the lead the world over.

should not Canadian Varnish do so at home ?

Why
When making out the

specifications for your next building, remember that

The Imperial Varnish & Golor Go.’s Limited

HIGHEST-GRADE ARCHITECTURAL VARNISHES

are designed for first class work, and are not surpassed by any of a foreign

make. Try them.

Put up in tins with our brass seals. ::

.. .. s

MANUFACTURED ONLY BY ~—emtgpe

TORONTO

Ontario, - Canada

»+ The Imperial Varnish & Color Co., Limited
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Meo C W Young, publisher of the Corn-
wall Frecholder, has issuod & most inter.
mumber of
thigt paper to mark the opening of the zoth
cemtury. It s handsomely printed and
Wustrated, and is devoted principally 1o
of the town of Corne
wall and ity industries and nstitulions,

usting aml  credituble souvenir

articles descriptive

The past season has boen a rather guiet
one so far as building operations are cons
cerned in Hamilton, The number of per-
mits ivsued was 162, and their valae $335.~
o000, The bulk of the work dome represents
ed enlargements and alterations of existe
ing buildings and factory work, Thero is

n probability that steel  omnufactoring

if these works should be established, op-
portunity aflorded & capable
architect of desigming and arranging to the
hest  advantage
Theve is, however, no certainly as vel that

would be

these new  dwellings.

the works will be established,

PROVI”CE OF QU!GfC AHCHIYECTJ

A. T. Taylor, ¥.R.1 B,A R.C.A,
TA\'LOR & GORDON,
ARCEHITHRHOTS
43 ST. Francots Xavien §1. - MONTREAL
Teleyl

Main 384,

EXAMINATION

k1%

Qualify for Associateship

IN THE

Royal Institute of British Architects

The Rayal Instivme ul Frivish Architects, drurlug 1o
i"' facilities foo those in the Colanies, to_qua .I,- lry

works may be ostablished on a Large seale
in the east end of the vity.  If this project
should be carried out, it is ostimated that
5000 workmen will be employed , and &
lirge number of workmen's dwellings will

be required. [t has been suggested that

for  Associateshlp in e R. 1

have decided 19 hald an  Examination from un- "sl
to apth 1gor, in Moowreal. Applications, Fees, nund
Probstionary work, must reach London not laser than
May sth rgos, Iniending candidates, who must be
ovey 73 years of age, can obtain awlkmm forms and
copies of Lhe pr o

‘HDRUV T TA\’IOI

Hom, Secy R 1B

435t h.uu m \nv.« .
Mentreal

THE PEDLAR PEOPLE

Plaster on
Steel Lath

Pedlar's Expanded Steel Lath has a good key.
That's ity strong point.
The mesh ix very open.
That's what makes it's key o good.

Takes more mortar thun othery, to be sure, but
this is an advantage, av the open mesh allows
enough mortar to pass through to completely
embed the lath, making it entirely fireproof.

Have you one of our large Catalogues ?

Gladly sent-—express paid--on request, by

g the ** Caondi

Architect.”

OSHAWA ONT.

H UTCHISON & WoOD,
Architects and Valuators,

181 St James Street, . MONTREAL.
Telophone Main 848,

H STAVELEY,
.
ARCEITEQOT
Meomber Province of Quebec Awociation of Architects

113 St Peter Street, QUEBEC.

WWRIGHT & SON,
Architects and Valuators,
Members Province of Quebec Association of Architects,

304 St James Street, MONTREAL.

WIRE LATH

The only perfect Lathing, for
the reason that the Wire is
completely embedded in Mor-
tar and CANNOT RUST, [t is
the only Lathing that will
stand the test of time.

THE B. GREENING WIRE G0.

(LIMITED)

Hamilton, Om. = Montreal, Que.

Please mention Tae CANADIANY ARCII-
TECT AND Bumber when correspond-
g with advertivers,

FINE BANK,OFFICE,COURT HOUA AND
ORUG STORE HYNNC‘
A SPECIALTY



i THE CANADIAN ARCHITECT AND BUILDER

DESECRATION OF THE TOWER OF
LONDON.

ANYIHING more atrocious than the new guard house
ut the tower of London could not well be imagined,
says the London Builders' Journal,  Not that the build-
fnge itsell i any worse than the general run of huildings
designed in the present age ; but to set down this fiery
red-brick erection with ity staring stone dressings under
the scarred  grey walls of the White tower, pregnant
with a nation’s history, is a piece of vandalism that
could only be accomplished in the nincteenth century.
It would be interesting to know why a new guard house
was newded at all, for no one can pretend that the tower
ix an active fortress upon whose efficiency the safety of
the city in time of war depends, and the garrison it

possesses is there pluced mory as # courtesy to its pasi
power and grandeur, for convenience sake and as a
wuard 1o the regalia, than as an active fighting force,
Ax the yeurs go by the public is being gradually shut
out of the tower altogether, and it is becoming  evident
that from motives of economy the authorities dexire to
turn the place into harracks and end its more fitting
cureer as a museum of feudal history. But even the
total exclusion of the public from the tower would not
justify the destruction of its beiuties by such buildings
as guard honses, and it is small bulm to antiguarian
feeling that the Roman citadel foundations aml well have
been generously preserved while the new erection re-
mains to shriek our shame and inappreciation to the
coming generiations,

DRY KILNS

For Specifications and

GEO. W. REED & CO.

Economy of steam and power
sceured by the use of fans and heaters

for drying all kinds ot lumber.

Lumber is not stained when dry-
and checking is prevented.

Particulars write to .. . .

- MONTREAL

HEAT MAKERS

KELSEY "
wesves  GENERATORS e

Will Positively Warm Rooms

Long distances from or on & level with the Generator.

This cut shows the * Patented Positive Cap Attachment”
located over two of the long, hollow, corrugated sections. By
extending a pipe from this * Positive Cap Atachment * the warm
air coming through these particular sections must be delivered in

he rooms thus connected.

By the closing of damper Z the flow of warm wir can be di-
verted into the general Warm Air Reservoir,

THF K ELSEY is oot in the same class ax the ordinary
N Hot Aic Furoace.

T“E KELSEY has three times as much Heating Surface

and three times as much Air Capacity ;

therefore more cconomical and much better adapted 1o the Warm.

ing and Ventilating of Schools, Churches and Large Residences.

OVER 1500 KELSEYS in use in the City of Syracuse, N. Y.

Qur printed matter tells all about them.

THE JAMES SMART MFG. GO0.

BROCKVILLE, ONT.

Exclusive Makers for Canada
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-

MANUFACTURERS OF

PATENT

ROCK WALL PLASTER

MANUFAC TURI Ng

,&0 PL\

O’Q

MANUFACTURERS OF

“HAMMER BRAND”

%9 GACLINED PLASTER

HILLSBOROUGH, N. B, CANADA

DlRECTORY OF LEADING STONE AND GRANITE DEALERS

Amherst Red Stenu Qumy Co.

AMHERST, N. 8,

Amherst Red Stone

| Bamples Sont Free  Hardens with Age

i Correspondence Requested

C. PICKARD | | JOHN KLINE |

'BROWN STONE| suser 1o ieiso haw

LARCE m‘ﬁ c?m# STONE "n )‘l:::v '8 spaciahy. Stret paving s cur Fo -
SACKVILLE, N,.B.

[-lp-m Latimates and samples on applicanon
JOHN KLINE, Gran u!lltalu HALIFAX, N.§.

Red and Rose Pink

i Fine Rich Colours for .
HUILDING and IOI”!ITAI- PURPOSES
and GRANITE PAVING
can be had at low figures from the

St. Phillipe d‘Aﬂunuuu Quarries.
Send for Wmud samples 10

JOS. BRUNET

Cote des Neiges, Montreal, Que.

|

 MOAT RED--Sand Stone.

BLAGCK PASTURE -Buff
NOVA SGCOTIA —Blue Grey.
BATH ~Box Ground Grey.
Selling Agents for Canada

Thos. Samuel & Son,
A, G MOONEY, Manager,

Temple Bldg,, MONTREAL,

Telephone Main 2448,

[ JAMES BRODIE & CO.
] Quarriers and Masufactusers of .

| CanadianQuinsy, Ebony
| and Stanstead Granite

{
1 Mommomental Bullding, Curbing, Vav.
ing, ete. - Raugh Stock a Speoinity.

Mount Johnston, Que.

D. ROBERTSON & CO.

Credit Porks Quarries,

BROWN axo GREY

FREESTONE

s-lh Heads, Oumn' u& Dimeasion Stone
i Spearaltios. awve Warks at Milon, Omt

' (nluu Tovontn, Oredit Porks and Miltnw

BROWN AND OLIVE |

,;f? FREE, STONE

Any dimensions and fingst
i W dor nmwmo FURPOSES ik
’ '\.‘ our

4 Pulp Stones
SAMPLES ON APPLICATION

WM. HOOD & SON

* 10 Richmond Sq. MONTREAL

New iruuwlfk quarnes.

For Prices of Unoceapied Spaces in the above Directory address the CANADIAN AkCHITECT AND BunLowk, Toronto,

CREDIT FORKS STONE GO.

84 Adelaide St. W. - TORONTO
Brown Stone Quarries, Supply the
O H Credit I‘orks, Ont. 3,,: BRUWN STON CANADA
DIMENSION COURSING T OF WIS M
&S = 84 Adelaide St. W.
HEADS, SILLS RUBBLE l L Telephone acb.
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Galvanized Iron Goods

Corrugated Conductor Pipes and Klbows
Corrngated Sheets, all sires,
l{a!g:::yuah. all wizes wond syles,
Cornices, Skylights, &

WHEELER & BAIN TORONTO |

0. T. SPRINGER.

‘Balanced Folding Partition FIXtures

E and UNIFORM motion. The
The partition is balanced in wll
CATALOGUE OX APPLICATION.

BUREINGTON, ONT.

Our device securcy EASY, POSITIV
doors cannot bind, stick or wist.

positions. Adapted 1o new or old work.

. . -
bt .- -

pabeinch thizk made
of siesl

vt

lonnl
" wnough l-lny
nupou the best tie for eick or & ome walls nothy & |
tier for fastening brick or stone veneer to wood buid- |
ings.  Sample f Agents wanted.

J. D. JOHNSTON, Newport, R.L, U. S.A.

MAW'S
NGLISH, ' GLAZED AND
ENCAUST'C ORNAMENTAL §

.. TILES..

Fur Miow 5, Walls, Baths, Lavaterics, Conservatories, |

e,
CHARLES LUNN, Agent,

cbrgro Melntyre Block WINNIPEG, MAN. l

ADIAN PORTLAND GEMENT GO., uwreo

MARLBANK, ONT.

THE CAN

Works : STRATHCONA, ONT.

“RATHBUN'S STAR”  “BEAVER” “ENSIGN”

s Write 1'"8 RATHBUN COMPANY, Deseronto, Ont.
Sele Sales Agents

Por Price

Insert advertisements for Tenders in THE CANADIAN
CONTRACT RECORD.

Classified Dire

ctovy of Montreal

Contractors and Dealers

in Builders’ sSupplies

BUII.DING MﬂTERIALS

Telephuae 2382
""" U A, MOBRISON —
and Paviox Bec oy W

e AT A

AINTERS and DEGORATORS

i

BUILDERS and C»()NTRf\GTORS
. BENJAMIN DA('ENAIH e T s Wi
210 Guy St BuiLy « ‘?{' ural Wood Fini-h:g;aidlw e
swmmmm Metal L,dllvg Tel. )hh;-w Bell 1 o No. w37 Street.
M

N QIVINI AN, sl;‘-mnl Lo-nwo-l Ml-hr.

] "go. Roo&ﬁs

Rinds of Cut Sione_and Iluuwy, J hw
s thy attended so i T

Telephoos 3 1463
NEW RO EW ROCKLAN ‘:‘;“'Mg"f ,,2.2:, “JAMES BALLANTY? ;
g o AL | Bl e DRSS | Wil e
JAS. . PYKB « CO. iy Dircctory.
Lwporters Structural Material—Iron and Steel | Subscribe for the ARCHITECT AND RUILDER.
‘} . 35 S1. Francois Kavier Sureet.

Classified Directory

of Toronto Contractors and Dealers in

Builders’ Supplies

. s e R - APRAHAM & swmx ROOFER,—Fvery de
BUILDING MTERII\LS _ROOFERS _ AT Bt s R v
Gmuor. RATIH "‘m&. Nouthcate Ave. Pine ROBT. RBNKIE & SON, Offce, 114 Westmorelamd Aveune
Hemlow rl‘m “.-v 1 ambier " .ﬁh‘iﬁn'h‘ b o
b v iy, SLATE AND GRAVEL "RGOFERS, &.c. _____ MOVERS
Kvery description of Roofing oofiug Slate A fways on hand. | g W Y
Ontario Lime Association | fimim5i s serte ST oS, | s G0N s
Manufscrorersand Destensin | T - Move Frame and lirick Houses and Machioery.
Gy e, e tiand Cemts Wgé "‘: LAY & St r;i?fiTlNG nd VENTILAT
Plaster Paris, ar, ie Brick, w..o. FEE Pt | o a
Fire Clay, Sewer Pipe, etc. Rool—tha be. 3 Ia g:ggf ASPHALY on clst GEO. E, YEOMAN &
Telepbone goo, 118 d» St K., Toronte B : fd‘“:'nf:w ROVAL ™ Warm Alr Yus\‘::.. e
w. ™
BUILDERS and GON TRAGTORS et Siate Roofers, | PLUMBERS and STEAMATTERS
TAS. LDER. Eimates given on Sabve ou S ”“"" in rdl&:ﬁ\& S hing Paper, Ca e
!u,‘.!:".ﬁ Brick amd Stose Warky o “Ave, Offce  Cot: Adelaide and Hay Sts., TORONTO. HATES & ROBINSON
T HRONTO. bred. lephy : &8 -wmq. Steam snd ’i:.n'.'.:'i'wl"?’“' Ous"d:
Favnumte Houmes, G DUTHIE & SONS, — a Speciaky. AN

Cromux 0».:#; & HOLMES, b
.lo‘ybmi e, 9 Wellington Su. W, Toxowra.

given for Cot Cut Stone, By Brickwork, Etc
p—————————— a—
_ MANTLES, GRATES and TILES

Teorra Cotta Tile, Slate and Feit Rocfers,
Cor. Widmer und Adelaide Sts., ‘ToRoNTO.
GALVANIZED 1RON FURNISHINGS BUMLIED,

Telephone 1036, Advertise in the ARCINTECT AXD BUILDER

Mnlo umwlwar:, Mfy. Co.
ALSO PLUMBERS VSUPPLIES.

ESTABLISHED 1856
State and Felt
FORBES ROOFING CO. vs3 Bay St
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