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As the result of a lengthened strike of
Belgian glass workers, for a greater
increase of wages than the manufacturers could afford
to pay, the trade of these manufacturers has gone to
other countries, a once prosperous industry has been
lost to Belgium, and ruin has come to those whose
invested in it. The competition engen-
dered by the emigration of large numbers of the strikers
to the United States, is said to threaten the life of the
window glass trust in that country.

The Evil of Strikes.

means were

It was announced not long ago that
$30,000 for this building was in sight,
leaving only $20,000 to raise to make
half the cost of the building ; and it was contended
that, when the half was raised by voluntary contribu-
tion, the city ought to supply the rest. This is a
reasonable proposition, and it suggests the possibility
of the whole scheme being put through in time for the
Duke of Cornwall and York to lay the corner stone.
The city’s subscription, once agreed upon, is but the
stroke of a pen. It is only the $20,000 of voluntary
subscription that need take any time, and it need not
take much time. It is not hard to find in the city of
Toronto one man who is able to give $20,000, nor two
who can give $10,000, nor four who can give $5,000,
nor even twenty who can give ¢1,000. There is hope
for the accomplishment of such a purpose as getting
the memorial to Queen Victoria advanced far enough

The Proposed Art
Gallery in Toronto.

for her grandson, and our future King, to lay the cor-
ner stone. The fashion of giving has not been in vogue
among the original rich of Toronto. Perhaps it was
not so much their fault as the fault of their times.
Rich men had not discovered what is now being discov-
ered, that one of the blessings of wealth is the power
to give. Can there be a greater enjoyment of wealth
than the power to say that there shall be an Art
Museum in Toronto? Several gentlemen have already
decided to say this, with an emphasis proportioned to
their means ; and if the committee, who have the pro-
ject in hand want to get a sub-committee who will put
the matter forcibly before other gentlemen of means,
we would suggest that they ask the present subscribers
to form such a sub-committee. They have a right to
ask others to subscribe ; and will be able to persuade
others to taste what, if one may judge from recent ex-

amples, is the latest enjoyment of rich men—the pleasure
of giving.

The Toronto Guild of Civic Art has
been trying to move the civic authori-
ties in the direction of an improved
plan of the city, towards which all extensions and im-
provements may work ; so that every piece of work
undertaken in the way of laying out new streets in the
suburbs, or opening up new streets in the old part of
the city, may tend towards the accomplishment of a
definite scheme which will make Toronto a fine city.

Re Beautifying
Toron’o.
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It was well contended by the deputation from the
Guild that this was a matter beyond the scope of
volunteer advice such as the Association of Architects

have offered in the minor matters of rearranging the

fair grounds or preserving an ornamental water front
in the centre of the city. The Mayor’s reply that, if
a plan which would cost money was necessary, the
Guild of Civic Art ought to collect half the sum
necessary for it, was probably the most practical
politics , though, abstractly, the work is eminently a
public work, and is only an expense in the first in-
stance ; for it would undoubtedly in the end save many
times its cost.

Economy was the word with the Board of Control.
Let us then point out a civic improvement that would
be a saving ; which at least would have been a saving
if nothing had yet been done, but now involves the
slight expense of some uprooting, for it is the uprooting
of what has been planted that constitutes the improve-
ment we would suggest. Somebody has conceived the
idea of spotting the Queen’s Park over with little con-
ical evergreens. Whether these remain dwarfs or grow
to anv considerable size, the Park is in either case
spoiled ; and it is difficult to understand how any
official, of sufficient attainments to be in a position of
authority in this department of the city, could not see
how totally at variance these plantings are with the
character of Queen’s Park. The history of the Queen’s
Park is probably that of most of the parks which are
adjacent to the country seat of an English landed
family. It was originally set apart for pasture land,
and trees have been allowed to grow up sufficient for
shade without being so close as to spoil the grass.
The resulting character of sweeping lines of grass,
harmonizing with the spreading growth of trees which
stand alone or in groups, constitutes to English people
the idea of a park ; and that sort of park we had in
greater perfection than many an English nobleman,
until this bush planter came along and intercepted
every vista under the trees by his little stiff cones of
fir, so that the eye can no longer follow the long
sweeps of surface which were the characteristic beauty
of the park.

Doubtless the idea comes from the new American
parks, in which a garden style is adopted as the only
thing available until trees can be grown. To imitate
this at all is only excusable under the same conditions,
and one may expect from the committee of parks and
gardens not only a perception that the two styles
cannot be mixed, but a perception that the style of the
Queen’s Park is much the finer. It is only an under-
standing of the ground of beauty in the Queen’s Park
that can preserve it not only from this danger but from
a danger which continually threatens, of tampering
with the ravines so as to spoil the slopes which are so
essential to the beauty of the park. Trees on a slope
have always made a favorite theme for painters, and,
whatever happens to the bottom of the ravines, it
ought to be well understood that the grassy slopes
must be preserved.

The Guild of Civic Art is also taking a
hand in the effort to have the new
School of Practical Science Building
made worthy of the city. It is supported by repre-
sentatives from most of the important public bodies in
Toronto, who have united with the Guild to form a

The New S.P.S.
Building.
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special committee for this purpose. An interview with
the Premier has been arranged, but so late in the month

that it is probable the Premier’'s answer will be— with

much regret— that it is too late to do anything. It is
understood that the Provincial Architect’s office is al-
ready engaged upon plans of the building. Itis now

or never that the case of this building must be pressed.
The Premier and the Minister of Education have both
spoken in such a way as to lead to the belief that they
wish to have this building well designed, and are dis-
posed to regard favourably a liberal policy in regard to
theappointmentofan architect. Thatliberal policy which
will be most effectual is to be found in practice in the
United States, where private architects of repute are em-
ployed for the erection of public buildings. The Minister
of Public Works, who seems to think his department is
being ‘‘passed over’” unless the provincial architect is
not only the supervisor but the designer of the new
building, will find, if he enquires about the present
method in the United States, that there is no occasion
for such a feeling. The Federal architect and the
State architects still exist and have plenty to do, but,
thongh it is such a short time ago since the struggle
arose with these departments—the same struggle as is
taking place over the School of Practical Science
Building— to have important buildings put in the
hands of architects in private practice, the question is
completely settled, settled on its merits. Public opin-
ion and official opinion are at one in the matter.
deed, so settled has the idea become that this is the
only way to procure good public buildings, that the
government is now quite as anxious as architects or
the public not to lapse into the old way of doing
things. Some misunderstandings have
the American Architect says, in applying the bill under
which treasury work is given out to competition of in-
vited architects, and some of the most eminent archi-
tects in the country have declined invitations to com-
pete for government work. In consequence of this,
the Secretary of the Treasury has been conferring with
the President of the American Institute of Architects,
in order to remove the conditions which have led to
misunderstanding. It is evident that the Secretary of
the Treasury agrees with the American Architect that
‘“the refusal of the best architects to enter into
government competitions would be a public misfortune.”,
This is after experience of the working of this method,
which had when first proposed to encounter the
identical opposition which, if we may judge from his
words, it is encountering now in the mind of the Hon.
Minister of Public Works in Ontario. It is for this
reason that we recommend to him to make enquiries
about the American method of proceeding, and we think
he will find that he will pursue a course most to the

In-

arisen,

" credit of his department if he requests the public archi-

tect to utilize the study he has so far made of the sub-
ject, and the special information he will acquire on his
trip with Professor Galbraith, to draw up a full state-
ment of the requirements and conditions of a properly
arranged building for the school, and to act afterwards
as one of the expert arbitrators to judge the results of
either a limited competition or an open competition.

We are reminded by this Ontario situation, of a
motion that was made in the convention of the Ontario
Association of Architects, to memorizalize the Dominion
Government upon this same subject of appointing
private architects to design public buildings, or giving



THE CANADIAN RARCHITECT AND BUILDER

the buildings out to competition. The question was
referred to the council to act upon as they should see
fit. The council appear to have seen fit not to act
upon it, but it is a question whether this was what the

convention intended.

A new schedule of fees has been adopt-
New Ge;x;l%:eichedule ed in Germany, which affords

esting study. In the first place, it is
adopted not only by the architectural societies, but by
engineers, constructive, heating, gas, water, electrical
and mechanical,who appear to be united in one associa-
tion with the architects.

inter-

Fees are determined upon
principles common to all the associated professions.
Specialties have special sections. The liberality of the
principles upon which fees are computed
studying. In the matter of preliminary studies, a large
view is taken of the importance of this part of the work,
and more intelligent provision is made for proper pay-
Where a
commission embraces several structures of the same
design, to be executed simultaneously, the fee is reck-
oned for supervision upon the whole cost, which is
natural, and for other services according to the work
done, which is also fair ; but preliminary studies too get
consideration on the basis of total cost. When a com-
mission consists solely of the preliminary sketches, the
fee is to be Where preliminary
sketches, agreeing with different programmes, are de-
sired, each is considered independently.
several preliminary sketches being desired for the same
site and programme, the full fee is estimated for the
first, and compensation for the others is based on the
additional work they require. In case there are
preliminary sketches, but the architect is called in at
the stage of working drawings, (a strange case), the
fees for working drawings and specifications are in-
creased one-fourth. On behalf of the client, there are
special provisions that all commissions or rebates will
be turned over to him and that he may ask for expedi-
tion in the preparation of plans without incurring an
extra charge. The client is to bear the cost of all contin-
gent work, that is to say, of all surveys, measurements,
examinations of foundations, etc. He is to pay the sal-
aries of inspectors and superintendents, the expense of
establishing and running a special office, the cost of ad-
vertising and closing contracts, and that of measurements
for the final estimates. The cost of engineering advice
to an architect, or of architectural advice to an engineer,
is also borne by the client. Work by time is $5 for the
first hour, and $1 for each hour additional. For journeys
$6 a day is added to the usual fees; but this charge can
be made only once, i.e., if two or more clients are served
by one journey, the $6 charge is divided according
to the facts of the service.

is worth

ment than a hard and fast rule of 1 per cent.

increased one-half.

In case of

no

With such handsome allowances for services beyond
ordinary necessities, one would expect to find the ordi-
nary charge kept rather slim, but it is not so. The
method of computing the fee is by percentages upon
a sliding scale of cost and under four heads of elabora-
tion in the character of the work ; so that the fee in-
creases as the proportion of finish in the work increases
and decreases with the increase of total cost. The
headings of degree in elaboration are not set forth in
terms of the character of the work, but in terms of the
percentage of finish. There are four such groups, and
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a fifth of furniture and fittings. The table will best be
explained by reproducing it in extenso :

Architectural Fees, in Percentages of Cost of Construction.
Minimum Charge for Groups I-V

=B 1 11 111 v @5 g

[_§ @% Percentage Finis'i is to Total Cost -] gf’ gé Ey

(8 )= o, o, o, S B =

207, 300  40%  50% e A

250 6.00 9.00 12.00 15.00 0.135 21.00

500 5.60 8.40 11.20 14.00 0.125 19.60

750 5.30 8.00 10.60 13.30 0.120 18.60
1,000 5.10 7.70 10.20 12.80 0.115 17.90
1,250 4.90 7.40 9.80 12.30 0.110 17.20
1,500 4.80 7.20 8.60 12.00 0.108 16.80
1,750 4.70 700 9.40 11.70 0.106 16.40
2,000 4.60 6.90 9.20 11.50 0.104 16.10
2,250 4.55 6.85 9.10 11.40 0.103 15.95
2,500 4.50 6.80 9.00 11.30 0.102 15.80
3,750 4.30 6.50 8.60 10.80 0.097 15.10
5,000 4.10 6.20 8.20 10.30 0.093 14.50
6,250 4.00 6.00 8.00 10.00 0.090 14.00
7,500 3.90 5.85 7.80 9.70 0.088 13.60
8,750 3.80 5.70 7.60 9.50 0.086 13.30
10,000 3:70 5.55 7:40 9.30 0.084 13.00
12,500 3-50 5.40 7.20 8.00 0.081 12.60
15,000 3.60 5.25 7.00 8.70 0.079 12.20
17,500 3.40 5.T0 6.80 8.50 0.077 11.90
20,000 3-35 5.05 6.70 8.40 0.076 11.75
22,500 3-30 5.00 6.60 8.30 0.075 11.60
25,000 3-25 4.95 6.50 8.20 0.074 11.45
37,500 3.10 4.70 6.20 7.80 0.070 10.90
50,000 3.00 4.50 6.00 7-50 0.067 10.50
62,500 2:90 4-30 5.80 7.20 0.005 10.10
75,000 2.80 4.20 5.60 7.00 9.063 9.80
87,500 2.2 4.10 5.50 6.90 0.062 9.65
100,000 2.70 4.00 5.40 6.80 0.061 9.50
125,000 2.65 3.90 5.30 6.60 0.059 9.25
150,000 2.60 3.80 5.20 6.40 0.058 9.00
175,000 2.55 375 5.10 6.30 0.057 8.85
200,000 2.50 3.70 5.00 6.20 0.056 8.70
225,000 2.45 3.65 4.90 6.10 0.055 8.55
250,000 2.40 3.60 4.80 6.00 0.054 8.40
312,500 2.30 3-45 4.60 5.80 0.052 8.10
375,000 2.20  3.30 445 5.60  0.050 7.80
500,000 2.10 3.20 4.30 5.40 0.049 7-50
625,000 2.05 3.10 415 5.20 0.047 7.25
750,000 2.00 3.00 4.00 5.00 0.045 7.00
1,000,000 1.95 2.95 3-90 4.90 9.044 6.85
1,250,000 1.90 2.90 3.80 4.80 0.043 6.70
1,500,000 1.85 2.85 3.70 4.70 0.042 6.55
1,750,000 1.80 2.80 3.65 4.60 0.041 6.40
2,500,000 .75 2.0 3-55 4:50. 0.040 6.30

Note: In using this table, the total ¢ st will Le rounded off to the next hi_her
tabulated amount provided the fees are increased by so doing.

INJURIOUS EFFECTS OF GAS ON ASPHALT.

The fact has been cstablished that the gas escaping from
uniderground inains injuriously affects asphalt pavements
on streets where such leakage of gas occurs. The first
noticeable effect is checking of the surface of the asphalt.
This is followed by general disintegration. Instances are
recorded in which asphalt paving contractors have declin-
ed to fulfill their agreements to keep roadways so affect-
ed in repair, on the ground that their destruction was not
due to defects in workmanship or to ordinary wear
tear ol tralffic.

aud

MASTER PLUMBERS' CONVENTION.

The annual convention of the National Master Plumbers’
Association of Canada will be held in the Temple Build-
ing, Toronto, on the 26th, 27th and 28th inst. The KEx-
ceutive will meet at 9.30 a.m. and the convention at 2 p.
m. on the 26th. A large attendance is looked for, includ-
ing representatives from the various Provincial Associa-
tions. Reports of the work done during the year will be
presented and discussed. The local plumbers and plumb-
ing supply firms have appointed a joint committee to ar-
range for the entertainment of the visitors. On thé 27th
inst. they will be given a carriage drive around the city,
and in the evening will be held the annual Association
banquet. After the election of officers and completion of
the business on the 28th inst., it is proposed to make an
c)'<cursion by electric cars to some place of interest out-
side the city, and there enjoy a musical program and
luncheon.  Strong inducements are being offered the As-
sociation to hold the annual convention next year in Hali-
fax, Nova Scotia.
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DECORATION METHODS AND MATERIALS.
By W. H. ELL1OTT.

In attempting a short description of the methods and
materials employed in interior house decoration at the
present time, I shall endeavor to be as concise in my
statements as possible—describing the material, its ad-
vantages and disadvantages, where it may or may not
be used satisfactorily: and so of the methods employ-
ed.

As in other things decoration has its fashions—styles
come and go in public favor, and in five years the decor-
ations of a house may be quite out of date. This would
be unfortunate if it were Many styles are
never out of date and they are usually the most desir-
able, temporary styles having their destruction inherent
in themselves. It is quite possible to carry out a scheme
of decoration which if entirely appropriate to its po-
sition will always give lively satisfaction both in color
and design.

I might also refer to some notions at times prevalent
about the use of color which do duty for the time as
decorations. Not long since I heard a lecture in which
the theory that each color symbolized an abstract idea
was gravely set forth—as that red was love—yellow,
aspiration, etc. The folly of attempting to embody such
ideas in schemes of decoration would be apparent to
any one giving only slight attention to the subject.
Of equal value was a scheme for the decoration of
a church in which the color of the lower wall repre-
sented the bark of trees, higher up the leaves,
then a golden and above all the pale
green and blue of the evening sky. Very fanciful no
doubt and possibly resulting in good hands in a har-
monious arrangement of colour, but on what ground
are we to transfer bodily the outer landscape to the
walls of a church?

The possible scheme of colour is not objected to, but
the gravity with which these and similar fads are pre-
sented as principles of decoration. The principles of
decoration are worked on other lines. The amount of
light usually governs the strength or depth of colour ;
the presence or absence of sunlight has its due weight,
the purposes of the room, the tastes of its customary
occupants and a hundred other considerations which are
not fanciful, but very practical, influence the decorator

necessary.

sunset,

in his work.

To follow some of these theories would be to tie our-
selves to a certain arrangement for certain conditions in
every case. For example a very cheerful room may be
carried out with blue as its motive color (no matter what
its signification may be) and a very dismal room may re-
sult from a badly balanced scheme in yellow. And here
let me say that in most cases one color should strongly
predominate when a successful effect is desired. Too
positive colors in nearly equal proportions are fatal to
repose of any room. The exception to this is of course
when the color is thoroughly broken up as in the Moor-
ish or Romanesque styles.  Another rule which is very
safe is that all three primary colors should be represent-
ed in every scheme of decoration, otherwise a tame
effect is certain. The red or yellow may be very much
subdued in a blue room, and so of the other combina-
tions, but their presence if ever so quietly introduced, is
unconsciously felt as a satistying impression.

Looked at from the standpoint of durability many of
the materials employed are far from satisfactory, but
happily or unhappily, durability is not often considered
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The universal surface ma-

Various at-

in present day decoration.
terial, plaster, is anything but durable.
tempts have been made to produce substitutes, but thus
far without conspicuous success. For small surfaces
what has been named plaster board is something of an
improvement. It is usually a thickness of plaster-of-
paris or asbestos in which coarse canvass or scrim has
been incorporated. When this material is cast in orna-
mental forms such as cornices, friezes, centres, &c., it
is called staff. Lightness and strength are obtained by
this method and some comparatively large sections have
been cast in this way.

For finer ornament various compositions are used
which admit of plastic moulding to a limited extent. Or-
nament of this nature has become necessary on account
of the extensive use of the French styles of the Empire,
Rococco, ete.  As a practical substitute for plaster the
sheet metal designs so largely placed on the market at
present are very satisfactory where the decorative effect
is of little importance. They can hardly be classed as
decorative material.

Where any work of importance is contemplated it is
advisable to first cover the plaster surface with a strong’
cotton or burlap, so that cracks may not eventually in-
jure the appearance of the work. Burlaps of various
degress of coarseness are now used extensively for
covering wall surfaces and are invaluable for the pur-
pose—the texture giving an excellent surface for color
or decoration. The color is obtained either by painting
the burlap after it is fixed or by using the ready dyed
materials which may be obtained in all desirable colors.
Burlaps, cottons and other similar materials are applied
to the wall with ordinary flour paste, the wall being
pasted instead of the material.  Joints should be over-
lapped about an inch to allow for shrinkage, left several
hours, then cut through both thicknesses with a sharp
knife, the strips removed and the two edges brought
neatly together. Dyed material does not require over-
lapping as it is already shrunk. For painting, a rather
open weave is preferable, the color not filling it so as to
hide the texture.

Decoration in glaze colors, outline relief work, and
other methods are employed with excellent effect on the
painted burlap. Silks and woven tapestries are also
used to a limited extent for covering the walls of the
more important rooms of the house. The cost of these
both in material and application is of course much
greater than that of other coverings, and it is question-
able if the results gained justify the additional cost.
These materials are usually tacked to thin strips ot
wood which have been nailed on all angles of the wall,
the joints being concealed by silk cord gimp or rounded
strips of wood which have been covered with the wall
material. A lining of ordinary cotton or Canton flan-
nel is usually applied first to the wall to protect the
more expensive material from dampness and to give a
softer surface. Hand-woven tapestries are only pos-
sible to the very few, so that practically we are confined
to the products of the machine loom. All of these are
closely reproduced in the many beautiful wallpapers
now to be had. I have always maintained that such
imitation is perfectly justifiable, as the material or
groundwork is only a medium for transferring the de-
sign to the wall and of no importance in itself beyond
its suitability for the special work in which it is em-
ployed. Ordinary silk will not retain its appearance on
the wall as long as its reproduction in wallpaper, its
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texture making it a receptacle for dust, smoke, etc., which ina
short time completely ruins its surface. No doubt this is more es-
pecially true of our houses in Canada, shut up closely as they are
during a long winter with theaccompanying accumulation of d‘ust.

This brings us to the consideration of wall paper as a medium
for decoration—a material more generally used than any o(.her
and undoubtedly more broadly adapted to the various require-
ments of house decoration. As I have already said, wall paper
has been designed to reproduce other materials in a cheaper and
more Vpractic.al form. Silk, leather, tapestry, cretonnes, etc., are
now to be had in wall paper in their choicest designs.  The first
cost of die cutting, etc., being distributed over a large output
the richest and most elaborate examples of each fabric may be
copied. How one is deceived by these reproductions when on the
wall, but one may have the very best of design and vtieave the
world affords, while if attempting to use the actual tah.uncs on.ly a
very moderate and perhaps undesirable selection .15 possible.
There is of course a very large range and very superior range of
designs which are not copies of anything but simply wall S i

Wall papers are broadly divided into hand-made and machine-
made—pressed flat, gilt and color. The manufact.urf: of hand made
papers follows somewhat the earliest type c?f printing press, but
while the old printing press has long been dlscetrded, the hand or
block printing machine still retains a large. place in wall paper man-
ufacture, The advantages are a more solid layer of color'and as‘a
consequence a more forcible effect on the wall. Large designs also
may be printed with blocks when the expense w?uld be too grgat
to construct a machine for the purpose. But of la.te years, with
perfected machinery and skilful printing many designs are pro-
duced which test the ability of an expert to detect as not. hand.
made. ‘T'he best designs come from Englagd—‘that 1s_ de-
signs which are purely wall paper, not umt'at'mns of apy
other fabric. Such men as Burne Jones, lehugx l\xorng,
Lewis K. Day, Walter Crane and others have given their
best efforts to the designing of wall paper and the res‘ult
is what might Dbe called a school of wall paper des'xgn
which is drawn upon by the designers of. other countries.
‘I'hese men by no means treat the wall as in all cases mere-
ly a background lor other things,. but rather as an im-
portant feature in the furnishing of the room. Of course
where important pictures are to l.e: hung many of their
designs would be quite inappropriate, but un!oftunately
the nymber of ignportant pictures bearsia. widiculously,
small portion to the number of rooms .1,0 be decorated.
French designs excel in reproduction 91 .sxlks, lea.thers,. etc.
and many of their papers are exquisite examples of f.he
art of wall paper making. By far the larg(?st proportion
of designs are studies of natural ﬂoyvers slightly conven-
tionalised. Always popular and easier of treatment t.han
ornament. they peculiarly appear in the season's lines
although the really good floral designs of one season could
be counted on the fingers ol one hand.

Within the last year or two the reign of the frif:ze has
perceptibly drawn to its close. At ome time consxdel‘eq a
sine qua mnon in every room—in fact almost as essential
as the furniture-—it is now relegated to the cheap parlon
combinations as they are called, where ceiling frieze and
wall are teautifully matched, saving brains and much
anxious thought to the dealer and the huyer. Wall papers
are now usually carried to the ceiling or cornice and fn?—
ished at the top with a picture moulding. Ceilings if
good are painted or tinted, if cracked are papered with
something simple in design and of almost one color.
Sometimes the ceiling color or paper is brought down a
short distance on the wall to meet the wall paper at the
picture moulding. Sometimes the upper third of the wall
is covered with a different design from the lower two
thirds, the picture moulding again acting as divider. A
very pretty treatment for bedrooms is to carry a narrow
border around each wall of the room forming them into
large panels. These borders frequently have corner pieces
to match. —Papers with the texture of burlaps, denims,
&c., make a very good lower wall and are an excellent
background for pictures. Ingrains or cartridge paper
are now very little used. Pressed or raised papers ex-
cept in leather effects are not much in use, good Icoloring
being preferred to their somewhat showy effect. The
stripe designs which conie to us at present jn such abund-
ance will not continue to oceupy so large a place in deal-
ers’ collections, vet they have an important use in giving

125

an appearance of height to rooms whose ceilings are un-
desirably low, besides being an agreeable change from the
ordinary run of designs. The old cretonnes and chintzes
furnish a range of beautiful patterns for bedrooms, morn-
ing rooms, etc.

The proper treatment for all of these patterns is to

simply cover the wall with,them as would be done with
the actual material.

Coming to the woodwork of the room we find a variety
of new tomes for natural wood.  Rich Lrowns, deep
mossy greens, Flemish oak finish, may be applied to ordin-
aty pine or white wood with highly satislactory results.
The strong reds and greens of the wall at once call for
special treatment of the woodwork and these deep tomnes
are the result. In direct contrast are the white and
ivory tomnes which set off equally well the reds, greens and
blues of the wall. “The old fashioned drawing room in
white and crimson or green is very much in evidence at
present, while in the hedchambers white woodwork pre-
vails, almost to the exclusion of cverything else. Grain-
ing, while not tahooed on aesthetic grounds as former,
does not seem to find a place with other prevailing feat-
ures-  Oak among hardwoods is in great favor but more
frequently finished in Flemish Logioak coloring, than i1

1
the natural wood.

One of the most desirable importations of old world
ideas is the more general use of hardwood floors. Very
few realize the danger to health which lurks in the harm-
less looking carpet which in many cases remains securely
tacked to the floor for several years. An analysis of the
dust accumulated in that time has revealed possibilities

ol disease which in many cases must have neutralized =n'
the actual thing.

A permanent floor may be laid in any house on top of '
the existing floor without alteration to doors or other
woodwork of the room and at the cost of ordin
pet.  Parquetry designs add decorative character to this
part of the room. Not the least important advantage
gained by the use of hardwood floors is the introduction
of the very artistic and everlasting Kastern hand made
rugs which now adorn so many of our homes. When the
life of these things is considered, the money exp

on them is probably the best investment possible
furnishing.

ary car-

ended up-
in house

THE CHARACTER OF SAND GRAINS.

It has been pointed out by Sorby and others, that by the
aid of the microscope much may be learned concerning the
history and character of sand grains. He has classified
them into five groups, which, however, graduate into each
Other. These are : —

1. Normal, angular, {resh-formed sand, such as has heen
derived almost directly from the breaking up of granitic or
schistose rocks.

2. Well-worn sand in rounded grains,
being completely lost, and the
ground glass.

the original angles
surfaces looking like fine

3. Sand mechanically hroken into sharp angular chips,
showing a glassy fracture.

4. Sand having the grains chemically corroded, so as to
produce a peculiar texture of the surface, differing
that of worn graing or crystals.

5. Sand in which the grains have a perfectly crystalline
outline, in some cases undoubtedly due to the deposition of
quartz upon rounded or angular nuclei of ordinary non-
crystalline sand.

In the manufacture of bricks fired at a low temperature,
No. 3 above described is no doubt the best, as it possesses
certain tinding qualities : but the usual type of sand met
with in ordinary brickyards is either No. 1 or No. 2.

fromy

NOTES.

The value of building permits issued to date by the In-
spector of Buildings of Winnipeg is $630,575, as compared
with $383,633 for the same period last year.

The annual convention of the American Society of Civil

Engineers opened at Niagara Falls, on the 25th inst., and
will close on the 28th inst.
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MONTREAL CORRESPONDENCE.
INSURANCE RATES.

The result of the refusal of the prol.)erty O\fmers to sanc-
tion the expenditure for improved. fire equipment seems
likgly to be a further increase i insurance .rate‘s. At_a.
recent meeting the Canadian Fire pnderwrxtcrs Associa-
tion adopted the following resolution : —‘Resolved, that
the association records, with -regret, the non—acccptar}ce
by the property owners of the recent proposed 'ty—law 1()rl
the im, rovement -.i the fire '-)rig.ada an:d appliances -am
the consequent inability of the city to rer.nedy3 even in a'
modilied form, any of the defects (.lcta.ﬂc?d in Inspector
Howe's recent report on the city's fire Ifrxgade and ?‘Ll,'.'
pliances. The attention of the company is drawn to the
matter with a view to considering whether the rateﬁ nf)\v
obtained are adequate to the hazard.” 'I‘h(.-: Association
app()inted a committee to consider what action should Le
taken.

OUEBEC CONCILIATION AND ARBITRATION ACT. >

An Acg respecting Councils of Concijliation and arbitra-
tion for settling Industrial Disputes, passed the. Que.hec
Legislature on March 28th. Its provisions are qm'te sim-
ilar to those of the Ontario law of 1897. It 1)rov1(.les for
a Council of Conciliation consisting of r'cpresentaflves-o[
the parties to the dispute ; and a Council .of Arbitration
a body of a more permancnt c%mractcr, which m:’;ly, upon
application of one of the parties, ?mar cases whlc'h have
been before a Council of Conciliation w1th.out being set-
tled, or, upon application of both p’artles. heér' cases
which have not first gone to the Council of Concnhat'xom
the Council of Arbitration is not binding,
The failure of

T'he award of .
excepting with the assent of the parties.
the parties to accept the award dt.ws not, h.o.we.ver, pre-
vent a further reference to a Cmmcxl. of Conciliation.—The
Act applies to all employers employing not less than ten
men in the same business.

P. Q. A\ A.

At the special meeting of the l’Al):!\.:\. hield on the even-
ing of the 8th ult. there was quite ﬁllarge attendance,
among those present being noticed Mr. Tangnay t*cm Qn’e:-
bee, Messrs. Venne, Archibald, Biown, M Fesrault, A. T.
Taylor, Doran, E. Maxwell, W S Maxuwell, Raza. RG?SL]]»
ur,ASaxc., Lacroix, Monette and others. There was consider-
able discussion on the new tariff of charges and several
strong objections were made by seme of the mewbers, but
the following resolution was finally adopted: £ Th‘ab
a vote of thanks be tendercd 1o Mr. Manrice Perrault for
the trouble he took to obtam the tariff for the P.O. A A.
but we trust it will be amenl:d as §04)r. as poss hle.”

The clause which met with opposition was
On all classes of buildings, costing from $50,0000 to $150,-

o0oo four per cent. g
On all classes of buildings, costing more than $150,000
three per cent

The tariff formerly did not vary on account of the
amount spent—only on the class of I»\.xilr]ings. We nresume
the law is intended to read ‘‘for the first $50,000 at 5 per
cent. for the next $100,000. at 4 per cent. and above t}'lat
figure at 3 per cent.’’ otherwise there will be the a’bsurd}tyl
and injustice of an architect’s commission cn a buiiding
costing say $48,000 bringing a higher remuneration than
one costing say $51,000.

NOTES.

As Mr. Owens is now one of the city’'s assessors, he has
been obiiged to give up his business as paimter and decor-
ater, and has therefore sold out the good will to his fore-
man, Mr. Houte.

A [lire recently broke out in the offices of the Mount
Royal Cemetery Company. A new building is already be-
ing built larger and more convenient from plans by Messrs
Hutchison & Wood.

‘he building materials of the old St. Anne's and St.

Gabriel Markets were sold on‘ the 13th ult., so that
these - old city relics are a thing of the past. They
have for many years feen carrie@ on only at a loss to the
city so that we imagine there will not be many tears shed
at their departure.

As Royalty is intending to pay I\flontreal a visit shortly
it is trusted that some attempt will be made to put the
streets in better repair abd also that owners of property
will do their share in, putting a new coat of paint on the
front of buildings in good order. It is wonderful what a

well kept grass plot in front of a house adds to the gener-
al appearance so that it is well for architects to bear. it
in mind. 5

BRICK IMMERSION TESTS.

One of the greatest difficulties that experimenters on the
different physical properties of bricks have had to contend
with says a writer in the British Clayworker, is that
connected with absorption. The older e¢xperimenters used
to place the brick under an air pump, and having (as they
thought) exhausted all the air from it, they proceeded to
immerse it in distilled water. All of which is a careful
and cautious proceeding, no doubt, hut which had subse-
quently to give way to the exigencies of practice. Then
cngineers came along, with rough-and-ready ways and no
time to spare, and they simply shot the brick into a tub
of water, weighing it before it went in and after it came
out—the difference, they held, indicating the porosity of
the brick. On second thoughts, both they and the few
architects who then took an interest in, the subject, began
to form the belief that the element, time, ought to be
taken into account ; but they came to the erromeous con-
clusion that the longer a brick stayed in the water the
more water it absorbed. At about the same period, the
chemist announced that bricks contained, as a rule, a con-
siderable amount of matter which was soluble in water,
€0 that the ahsorption tests ought to ke considered pari
passu with loss of solvent material, when weight only
was to be employed as a criterion of absorption. In
other words, there was waste, thev said, as well as ab-
sorption.

The ipresent writer, who'in his t me has tested the ah-
sorptive capacities of different kinds of hricks throughout
the country, shewed about six years ago (as a result on
/]
.................. -a

over 400 different bricks) that none of the methods thgn
in vogue gave accurate results. At a very carly stage in
his work he discovered that when a brick was placed un-
der water it was increasingly difficult for the air to es-
cape from the pores of the brick as the depth of water
above the brick was incrcased. The same brick placed
in water three feet in depth gave a different result to the
same when only immersed six inches. So, therefore, 1¢
devised a plan, which has proved highiy satisfactory, diat
of leaving one of the long narrow edges of the brick just
above the surface of the wat:r- -tae ren ainder of the brick
being immersed.  The intrusion of the water into the
brick on its immersed sides tends to expel the air from the
free surface above the water, and thus there appeared a
possitility of arriving at a srandard method of test ng.
And the writer is of opinion that this is the most accur-
ate method of testing absorption. :

His further tests, however, have shewn him that there
was something lacking, in that the hottom of the trick
always rested on a flat surface, and thus precluded the
water from having free access to that portion o{ it

As a consequence, he has devised a method which, so far
as he is aware, is new, though it seems so simple that it
is possible another cxperimaiter 1nay kave thoucht of tie
same thing.  This method is illustrated in the accom-
panying diagram. The vesszl containing the water is
bucket-shaped—wide at the top and narrow at the bot-
tom. It is designed to take hoth large and small bricks.
Let a represent the water level, ¢ the brick, and b the
surface of the brick just projecting above the water. It
will be otvious that the only parts of the brick which
touch the sides of the containing vessel will be situated
at a, so that the water has free play. to enter the bottom
and sides of! the partially iminersed brick. )

When a smaller brick is being dealt with it is «
necessary to lower the water level, so that the relative
positions are a, b, ¢, d, as shewn in the diagram.

s necessary in these cxp:=i*nents to put in more wa-
ter to compensate for evaporation during long-time tests
and any waste (as from a rubber ) should be carefully
noted. Where ‘necessary a chemical examination of the
water at the end of a test may be made, to discover if

‘the brick has suffered from dissolution by chemical means.

In practice, however, the latter will not often he found
necessary, as the difference in actual absorption by the
improvements brought about hy this new method is suffi-
ciently well marked to tell its own tale.
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ACCIDENTS TO RESERVOIR DAMS.
By C. BAILLARGE, MEM. AMm. Soc. C. E.

I'he late washout at the reservoir dam at Middlefield,
Mass., and that at Chicoutimi, Que., can only avail as
lessons in ‘“The Instructiveness of failure’ when the way
in which they occurred can be made known to the pro-
fession.

I'rue, it has been shown that in the Middleficld case,
where the dam was but 20 feet high, and the level of the
spill-way 15 feet, the gates over the spill-wav counld rot
be opened due to their faulty comnstruction and that the
water rose till it poured over the dam and caused its de-
struction ; but how the erosion could have caused the
wreck is not explained, in view of the fact that hetween
the outer walls of the dam which was 30 feet in breadth
and abundantly heavy and strong to resist any pushing or
forcing of the dam forward as at Boazey in France, Austin
in the United States and ealsewhere, there were two in-
termediate bulk heads or walls of 2-inch matched sheet
piling on boarding.

No gradual erosion from the top downwuards could there-
fore have occurred on account of these intervening water
tight partitions. The only way then of explaining
the washout through and through the dam, is this : the
overflowing water, first wore away the outer, lower or
down stream of the three vertical sections of earth work
into which the dam was divided by the bulk heads, taking
with it the rubble work of the revetment wall, the com-
ponent stones from which were found as far as 500 feet
down the river.

When this outer or lower portion of the dam had crumb-
led away, the lower of the two bulk heads followed suit,
after which the over-pour of water immediately attacked
and scoured away the middle section of the earth work,
followed by the overthrow of the upper or inner hbulk
head, and this by the immediate cutting through and
down, by erosion, of the inner or up-stream suction of
the earth filling with its protective wall of dry rubble.

Where a portion of the clay filling was resistent enough
to hold its own against the scour, up to a certain heights
from bottom level of reservoir, the portions of the hulk
heads above that level, were of course broken off at Ievel
of top of remaining clay by the direct pressure of the
water behind ther :

The Middlefield mishap is therefore a case not of the
bursting of a dam, not of a bodily pushing away of the
dam as at Austin, but one where the dam fai]ed', as do
the levees along the Mississippi, bv erosion of the water
from above downwards.

We shall now see that the accident at Chicontimi is a
case of erosion from below upwards. “The dam across {le
Chicoutimi, which is one of the out-flows or discharges
from Take Kinogami and its smaller companion as ex-
pressed by the diminutive ‘‘Schish’ Kenogamischish, is
about a mile from the city or town of Chicontimi. the
Metropolis of the Saguenay District. '

The dam is built at right angles across the stream, a
powerful one empting into the Saguenay river. Tt i; a
wooden structure of crih work with a base up stream of
ahout 3 to 1, planked over with a water tight flooring
atld relying for its stability on being kept down aud in
Sl.tu by the very weight of water above it, some 20 feet
higher than on the down side, and though, the higher the
water within the reservoir the greater the thrust outward
or downward, the grealer also the weight upon the dam
and its adhercnce to the hottom on which it rests and
probably holted to. .

Above the dam proper is a superstructure some 10 feet
or more in height answering as a bridge or roadway be-
tween the opposite sides of the river and to the upper or
up stream side of this superstructure are adapted a seI:ieS oi
some 20 gates or more, but which as at Middlefield muét
hiave been inoperative due to their great size under :;, he;d
of some 10 feet of water against them ; for the water
the occasion of the accident ahout to he related ro‘ et =
feet above its normal freshet level and evidenel oa T((i)
hard against the dam superstructure which is enzir::esie
narrow, it being but 12 feet wide instead of 20 whizh (;(1):

is
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should have heen ; and to proof, it is now bulged down
stream, wriggled and out of plumb as well as out of line.

Now while this dam of some hundreds of feet in extent
across the jriver was solidly abutted against the river's
high and rocky bank at one or its eastward end ; the
western end of it rested on or a few feet into the face of
a bank of quite a different nature on the opposite side ;
where not only does the rock rise to or crop out at level
of bed of river; but the material above it and for a
height of some 50 to 60 feet is nothing but the most ir-
resisting soft clayey sand and vegetable mold.

Had the precaution, an expensive one of course, been re-
sorted to, as was done at Grand Mére on the St. Maurice, .
in an absolutely similar case, of rip-rapping the face of
the cliff from the dam to some distance up stream or of
a wooden revetment against wash and scour of river,
the accident likely might not have happened. It would
certainly not have occurred had this cliff revetment been
made water tight to a certain height, even though it
should have cost an extra $20,000 or more to do so along
a stretch of 200 to 300 feet.

What happened is this : the water having on the occa-
sion risen to 30 feet, a pressure of 13 pounds to. the
square inch or close upon 2,000 Ibs. to the foot, a igreat
tendency to filtration through the bottom of the bank
(where the strain was irresistible hy material of the light
and loose structure alluded to) was brought about, and
a leakage through and around the western end of the dam
was seen to occur. Under such pressure and through
stuch friable material it may easily be imagined how
quickly the scour did its work, increasing in a few hours
the water way through the bottom of the bank to the di-
mensions of a sewer and then enlarging sidewards and
from below upwards, to the vastness of a tunnel, when
of course the roof or over-lying earth caved in—the out
rushing water in the mean time wearing away the side
hill from below and causing the cliff to go piece by piece
almost vertically in slices from 4 to 6 feet thick at a
time, till the gap up stream from the dam reached to a
distance of some 200 feet, while in the direction of the
length or axis of the dam prolonged, the hill was cut in-
to by not less than 300 feet and the scour down stream
or below the dam wore away the bank of the river to a
distance of more than 700 feet.

The quantity of material carried away—the cliff as al-
ready stated being some 60 feet high—is not less than 300,-
000 cubic yards discoloring the water of the Saguenay for
miles below the town and rendering it for the time heir:
unfit to drink.

The dam will of course now have to be extended hy
some 300 feet or more to the opposite bank or to the pres-
ent site thereof, while a temporary dam will have to be
built to confine the water to passing over the present dam
1ill the extension is put in ; but the whole structure should
be widened out down stream by say 20 feet, to support a
bridge and gate superstructure of some 25 to 30 feet in
hreadth and capable of holding its own arainst any subse+
quent rise of like magnitude in the river ; and this should
le done at any cost and in the the company's own inter-
ests ; for as the area of the reservoir or breadth of water

upheld will hereafter bhe of so much greater.an , extent
westward, a second accident of the kind might sweep
down upon the city and destroy thousands of dollars

worth of property, with protably or at any rate possiblv
loss of life for which the company might be held respon-
sible—and a stitch in time saves nine.

I would also say here in relation to the new concrete
dam at the Chaudiere—it was quite a question this spring
whether it would not give under the immense ice pressure
against its almost vertical inner or upper face, and my
surmises of last fall when writing on the subject have now
hecome a certainty, and to the effect that inward of this
concrete rampart should be made an inclined apron of
crib-work of two or three feet of base to one of height
hoarded over with deals or plank laid parallel to the flow
of water, and such that any future tendency of an ice jam
against the dam will be done away with by the certainty
that the swell of the ice forward or down stream will
shove it up the incline and topple it over the dam in a
way to do no damage to the permanent structure.
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PLUMBERS' WORK IN DWELLINGS.

his was the subject of a most interesting lecture deliver-
ed at Carpenter’'s Hall, London, Eng., 1‘-cccnt1y,' by Mx: A
Buchanan. It formed one of an organized series of Sani-

ilding Construction. .
tal\r/I):'.BIl;illgl-x:gan defined plumber’s work as the })reparmg
for and fixing of sanitary fittings and connecting them'
with drains. Such work, he pointed nu.t,.lnust be very
carefully done, in order that the gases arising from sew-
ers, which are so deleterious to health, may not be allow-
ed to enter the house. Of course, if proper and. adequate
ventilation could be given to the sewers, that is to say
if ;;hcrc could be a shaft at every ten or twelve ‘Iet_zt, no
aceumulation of gas could take place, and th(% suntary ar-
rangements would not need to be so ca‘rc!ully dcs;gn(‘:d
and carried out. But it is found impracticable to ventil-
ate sewers at such short intervals.

The lecturer them gave some particulars of lead, the
metal chicfly used by the plumber, illustrating \X{it]l I‘;mt.-
crn slides the methods of its preparation. I‘e;}d is princi-
pally found mixed with sulphur. .'l‘l'c ore vields ab(.mt
75 per cent. of metallic lead, and is n-ducu(} by .roaslmg
and refining in a reverberatory furnace. The chief char-
acteristics of lead are these : Tt is a  bluish grey co?or,
malleable, ductile, tough, flexible, of little tenacity, gives
a dull sound when struck with a hammer, melts'at 618.8
degrees Fahr., contracts on cooling, oxidises ra'I.-ully, al-
lovs with other metals, and has a specific gravity of 1r.-
36. .

For plumbers’ work lead is cast or rolled into sheets of
varying thickness, and is known as 2 1h., 4 1b., 5 Th., up
to i4 1b. lead, according to the number of pounds per fno.t
super. Cast sheet lead is harder than rolled ]_cad and m
slightly crystalline in structure. Tt is subject to air
balls, is of uncven thickness, has a tougher surface and
should not be used of lighter weight than 6 1bs. per foot
super. Milled lead is not crystalline it i.s softer, more
homogenous, more ductile, and can he had in ]zfrger sheets
than the cast lead. This is the lead which is now al-
most universally used for plumbers' work. .

Iead pipes are now generally made by hydmuh? pres-
sure, and can he obtained from 3-16th in. to 6 in. in dli'i-
meter and of almost any substance. The apparatus is
called a squirting machine. The lead is run ?mfo the ma-
chine and when in a semifluid state pressure is applied,
causing the metal to issue through the d.ies, a rod or
mandrill forming the hollow pipe. Targe pipes are some-
times turned up from sheet lead, the seam heing either
burnt or soldered. In the first process the edges of the
lead arc fused together by a fierce flame ; in the second
they are joined by solder. A soldered pipe is not so re-
liaﬁlc as'the drawn or burnt description, and cvcntuully
although not perhaps for a hundred years, the joint is
likely to hecome oxidised and give away.

Pl\;mhers‘ solder consists of two parts of lead to one of
tin ; it melts at 440 degrees Fahr. Soldering is carried
out as follows : The surfaces and edges of the pieces to
be joined are scraped with a shave-hook, and as solder
\villlonlv adhere to the clean metal, the bright surface is
immediately covered with tallow or some such material
which acts as a flux and prevents the surfaces becoming
oxidised before the solder is applied. The wiped joint is
usually soiled, that is, covered with a mixture of lamp-
black and size, before the shaving is done. This enables
the plumber to prepare the surface to exactly the size re-
quired to be covered with solder. The metal is then pour-
ed or splashed on, and is manipulated by the plumber
with a small pad of fustian called a solder cloth. This
has the effect of raising the tempcrature of the lead to
such a point that the tin in the solder combines with the
surface of the lead to be joined. The solder is then shap-
ed and the joint finished.

Sometimes a heated copper bolt or hit is used to melt
the solder ; in such cases solder with a lower melting
point is used.  As the solder flows these copper-bit
joints must be horizontal, or nearly so. Wiped joints can
;l)e made in almost any position.

Blow-pipe joints are similar in shape and appearance to
copper-bit joints.  But the h('eat it obtained from a jet of
flame forced by a column of air on to the joint. A blow-

pipe joint is considered to be much stronger than a cop-
per-bit joint, as a greater heat is used in the process.
joints are produced by burning the joints in a very fierce
flame, which melts the joints together at the seam. This
is a process which is not often followed on the building ;
it is more suitable for shop work.

Lead pipes with soldered seams should not he encased in
plastered walls. The action of lime on lead converts it
into cerusite, and soldered joint seems to be affected more
quickly than the Iead, particularly
moist air.

Soil pipes may be made of either lead or cast iron. To
conform to the L.C.C. by-laws they 'must, if of iron, have
socket joints, * though probably flanged joints would be
cqually effective. The metal should be at least 1-4 inch
thick, and have large sockets to admit of at least 1-4 inch
packing of lead. “The iron pipe should be treated by gal-
vanizing, or some similar [rocess, to prevent too rapid
oxidation. Tead soil pipes are usually in 10 ft. lengths,
and they are usually joined by the wiped joint. The
vertical soil pipe is fixed to the walls by means of tacks
soldered on to the back of the pipe at intervals of G
or 3 ft. 6 in. These tacks should be of heavy lead, the
metal about the holes being much thicker than the rest.

To bend a lead pipe the throat or inner part of the bend
is heated, the outer part heing kept cool. The pipe is
then bent, causing the iuner part to collapse ; it is then
dressed out, thus thickening the lead at that point. The
part is then again warmed and lurnt, and the bossing is
continued, the operation heing repeated until the required
shape has been obtained. In the ordinary course the
throat becomes much thicker than other parts of the
pipe, but a good plumber will dress the lead until he has
worked this excess evenly over the surrounding parts. “To
see that the pipe is of the same diameter throughout, balls
or bobbins of wood are forced through by the aid of a
mandril, but great care must be exercised, to avoid break-
ing the pipe. Bends are sometimes made by hydraulic
pressure, and sometimes by shaping two pieces and solder-
ing the seams.

Branch soil pipes should enter the main pipe with an
easy curve in the direction of the current, the joints being
wiped.  Soil pipes should be carried up above the roof
or 3 ft. above any window, and should be covered with a
cowl to prevent downblow. :

Soil pipes are connected to iron drains by means of a
copper or brass thimble or sleeve, which is slipped over
the pipe and wiped on at the top. The conmection is
made water-tight by spun yarn and blue lead being run in
and caulked. In connecting soil pipes with earthenware
drains it is not usual to pass the lead pipe through the
thimble, which is simply wiped on to the lead pipe, the
joint between the thimble and the drain pipe being made

in the presence of

with cement. Sometimes a little silver sand is mixed
with the cement to prevent it expanding.
Lead pipes do not require painting. Probably if this

were taken into account lead would be found more eco-
nomical than iron, which needs repainting every year or
so. :

According to the I,.C.C. bhy-laws all soil pipes must be
fixed outside the huilding. In many ways this is a wise
rule, though it has its disadvantages. During a severe
winter, it is not an usual thing for soil pipes to burst,
owing to leaky taps allowing water to trickle through
and freeze before reaching the bottom. The risk of faultv
joints is the most important reason for placing the soil
pipes outside, but when one considers that in ‘lead pipcs
the joints are soldered and are practically as strong as
the pipe itself, the chance of leakage is remote.

To prevent the ingress of sewer gas and bad smells to
the house a. water-trap is necessary under each fitting.
A good trap should have a water seal of not less than 2
in. It should be self cleansing, that is to say, the inncr
surface should be scoured each time it is flushed. The
contents of the trap should be forced out, and clean water
left after each time of flushing. The mouth of the trap
should be larger ehan the trap itself, so that the flush
may enter with sulficient forcé to remove any deposit. All
lead pipes should be fixed inside the house
iately under the fitting.

After showing on the screen several kinds of traps and
explaining their characteristics, the lecturer discussed the

and immed-
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three chief causes of the failure of traps. ‘These are
evaporation, momentum, and syphonage. If a’trap is
unused for a long time through the house being uncecupied
the water is evaporated ; this can be overcome by pour-
ing in a little glycerine, which will cover the surface of
the water, and will not itself readily evaporate. The
second defect is due to the flush entering the trap with
too great a force and so carrying away some of the wa-
ter necessary to give the seal. This can be overcome by
a little care in arranging the flushing apparatus. The
third kind of failure, syphonage, is occasioned by the air
on the drain side of the trap being drawn out by a charge
passing down the main soil pipe. This is remedied by
introducing ventilation or anti-syphonage pipes.

The lecturer then showed on a screen a number of types
of water-closet, explaining briefly the characteristics of
cach. 1In conclusion he mentioned the following books
as likely to be useful to students of plumbing.—Hellyer’s
“The Plumber and Sanitary Houses,"' ‘‘Principles and
Practice of Plumbing,” and ‘“‘Iectures on the Science and
Art of Sanitary Plumbing ; J. Wright Clarke’s “Plumb-
ing Practice,” and “Lectures to Plumbers ;"' P. J. Davies’
“‘Practical Plumbing ;' Middleton's ‘‘Ilouse Drainage.’

BUILDERS' EXCHANGES AND THFIR RFNFFITS.

For many years the impression has prevailed: that the
principal or general contractor for a building should he a
carpeuter. Now, in many places, and in fact wherever
stone, bricks, or structural steel predominates or enters
largely into’ the making of the structure, any one of these
trades may, and frequently does, assume the general con-
tract. Comgetition being stimulated, a closer economy in
construction must' be observed. This has created a grow-
ing demand for craftsmen and overscers of the highest de-
gree of intelligence and education along constructive lines
so that every detail might be thoroughly understood and
wisely guarded. !

And as this same ‘‘higher education’ is needed to es
timate accurately,: it is obvious that the principal con-
tractor, of whatever trade, cannot afford to ignore or dis-
pense with any valuable helps tora successful competi-
tion.

The Builders’ Exchange comes in here if an “‘Exchange”
it be,—a veritable school of instruction in which men {iin
daily contact- with the best and most progressive repre-
sentatives of their fellow-contractors and tradesmen,
inevitably involve a condition eminently above the man
who prefers to follow his own selfish lines and notions,
fearful lest some one might profit by a suggestion made
by him in an unguarded moment. Confidence hetween
men of integrity—and it is presumed only such shall le ad-
mitted to an Exchange—cannot fail to strengthen cach one
in his indiv dual occupation, and collectively the Ex-
change is sure to be such a factor in public affairs, as
will command recognition and respect when concerted ac-
tion is needed jto secure wise legislation upon matters re-
lative to any department of architectural improvement.
and structural development.

As touching confidence as essential hetween builders, I
am pleased to quote Judge Wing, of Cleveland, who, in a
syeech at a banquet of builders in his city recently, said
—“I think this may be taken as certain : that no man
Wwas ever injured in his business hy praising the business
of ‘another ; and that no man was ever left wholly unin-
Jured who decried the business of another.

One of the many benefits to the builder was expressed
by Mr. Conlon, Vice-President of the Lowell, (Mass.)
Fxchange, at their annual gathering a foew weeks ago.
H‘f safd—“'rhe architects are coming to regard member-
ship in the Exchange more and more as g standard of
merit and trustworthiness.”

It is my firm belief that this standard is an object not
merely aimed at, but realized by the many Exchanges

* throughout our country, their method being to thoroughly
111've84t1gate every aPpllcant.for n}en1l)ership, in order that
Ty el L

S Sy ssured before he is admitted
Lo membership.
The benefits to the builder from a wel

equipped and
properly conducted Fxchange are manifold i

and cannot be

‘cross seats were added.

enumerated lere, neither can they be estimated in dollars
and cents, for, as a man’'s capabilities in any honorable
calling of a public character are enlarged, more apparent
become his possibilities as a representative citizen in all
public spirited and progressive movements, therely hroad-
ening the opportunities for advancing the interests of his
particular calling. ;

As has been said by a writer upon this subject,—'* A
Builders’ Exchange is a business organization and not a
social club.”

Here business men meet for business, during a stated
business hour, and a rendezvous of this kind affords op-
portunity for husiness intercourse between allied branch-
es, whereby is accomplished in an hour or less what ire-
quently requires days to accomplish on the outside.

The business of the builder, whether he l'e operating
largely or mnot, is located in many places at the same
time, and if by means of the Exchange rendezvous he can
see his sub-contractors, dealers, architect, and owner, too,
and they in turn having need to sec the builder, the bene-
fit is apparent. Correspondence and telephones will ac-
complish much when no better facilities are available, Lut
cxperience has taught that nothing is so expeditious, so
definite and so satisfactory in every way as a face to face
interview. with the people you need or who need you, es-
pecially when amid congenial surroundings where the very
atmosphere savors of the business in which you are en-
gaged.,

An exchange should be all of this, but as the universal
law of sowing and reaping applies here, the builder, in
order to reap benefits must sow aright—keeping faith with
his Exchange by punctuality and regularity in his attend-
ance, and by a generous, trustful and loyal spirit to-
wards his fellow members.—John M. Hering, Secretary
Builders’ Exchange of Baltimore.

SEATING IN ENGLISH CHURCHES.

It seems the nave was formerly paved and entirely open,
but gradually, dating from the sixteenth century, low
benches were introduced, and later in that century we find
in a few churches single pews or seats set up, tut these
appear, during that and the following century, to have
been made movable. Weever says, ‘‘Many monuments
are covered with seats or pews, made high and easy for
parishioners to sit or sleep in, a fashion of no long con-
tinuance and worthy of reformation.”” But the fashion
unfortunately increased, and in time even these high pews,
as well as the solid open henches of earlier date, were
gradpally raised higher and higher by additional framinei:
and the proper direction of the pews, which even at first
was preserved and made to face the altar, became disre-
garded, and by cutting away the middle framing, two
pews, and more often benches, were thrown into one and
Thus came into existence the
high square pews, with their many easy and comfortabld
nooks and corners, formed, as it would seem, for no other
purpose than to encourage sleep.

STONE FOR MOSAIC. J

The Greeks at first preferred marble to any other ma-
terial -for mosaic, but in course of time as they intro-
duced new methods and ideas they came to use glass in
one form or another, and under certain circumstances
bone, ivory and mother.of-pearl. “T'he main reason why
marble was abandoned is not far to scek, for it is evi-
dent that chemical mixtures of glass and colors together -
with the advent of gold and silver leal under the glass,
produced, a wonderful splendour and artistic effect pre-
viously unknown. “T'he effort to reduce mosaic art to a
representation of paintings made it necessary to improve
the material, and, therefore, colored enamel of various
shapes and sizes were introduced, and of different shades,
with most delicate tints and half-tints. “The end of the
17 century, therefore, -witnessed the restoration to
favor—to a great measure—of mosaic, and it was very
widely used for the reproduction of the paintings of the
great masters.

Four hundred incandescent lamps are required for the
propef illumination of the new clock in the tower of the
Municipal buildings at Toronto.
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INTERCOMMUNICATION.

[Communications sent to this department must be addressed to the editor with th
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 1, nevertheless, endeavor to secure correct replies to queries sent in. Wedo
not guarantee answers to all queries, neither do we undertake to answer questions in

the issue following their appearance.]

D P = 1 In answer to Jas. D., I submit herewith a
method of describing the veneer he asks for. Let Fig.
1 be the plan of a door or window opening in a straight
partition, the head or soffit A B C, D E F, being circular,
and splaying equally with the jambs A D, and C E. To
find the shape of the soffit or veneer, divide A B C into
any number ol parts ; continue A D and C E to H; or H
as a centre, draw A G and D J indefinitely ; from A to G

set off the parts divided around A B C; connect ) aH

G

F1G. 1.—SPLAYED SOFFIT*

then A G, B J will be the shape of the edges of the sof-
fit. I'his is probably the simplest way known of getting
the proper curvature for work of this kind. If the wall
into which this door or window head is to go was circul-
ar, or a round tower wall, instead of flat, a number of
new conditions would have to he met of a very complicat-
ed character, which this diagram and method, would not

meet.

W. T.: Replying to P. McF., who, in your last issue
asks if there is a correct method of laying off degrees
with the steel square ? 1 may say there are several
methods one of which I enclose as shown at Fig. 2, and
which I think is among the best. It will be seen by the
diagram the relationship of certain divisions of the circle
to different figures on the square is indicated. The di-
visions shew the degrees from 5 to 90 with the exact
ligures on the tongue necessary to produce the same. This
diagram is also useful in roof work, as for example : if a
pitch of 25 degrees is required, use I2 inches on the blade
and 5 5-8 on the tongue. By reversing the conditions, 65
degrees will be established. Indeed, this scheme may be
for the solution of many problems in the construc-
With regard to laying out ‘‘braces”’ for
that is what P. Mc F. means I suppose, I may quote from
the “‘Steel Square and its Uses.” If we examine the il-
lustration, Fig. 3, we find a brace having a run on the
girt of three feet, and a run on a post of four feet,
which of course, is an unequal run. The positions of the

for laying the run off, are shown by the dotted
To get the length of brace and level of cut for this
e take nine inches on the tongue, and twelve
and the distance hetween the two
figures—9 and 12—will give the length of ‘‘one foot run’
as measured on the brace, and the line marked on the
cdge of the tongue, will give the top cut of the brace,
while the line along the edge of the blade will give the
cut or bevel of the brace fitting against the post. The

operation is to be repeated four times asshown at Fig.
yrace with a two foot run and a four

used
tion of angles.

square
lines.
Srangt. Wi
inches on the blade,

4. If we want a &

fpot run, it must be cvident that, as two is the half of
four, so on the square take 12 inches on the tongue and 6
apply four times and we have the
For an

inches on
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the blade ;
the bevel of a brace for this run.
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F1G. 2.—LAVING OFF DEGREES BY STEEL SQUARE
‘‘even’’ or square run, we take 12 inches on the blade,

and the same on the tongue, and apply as many times as
th.ere are feet in the run,—so, for a four “ft. run as shown at
Flg- Sy .wc apply the square four times as shown at Fig.
6. This explanation, will T think, satisfy P. Mc F., so
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Fia. 3.
STEEL SQUARE PROBLEMS.

far as degrees and braces are concerned. With regard to
cutting hip a.nd valley rafters, they can all be cut on the
gr(()iulnd by using the square and saw properly. For bevels
and lengths of rafters, take 17 inches on the .blade, and the

pitch of the tongue, and you have the plumb cut on the,
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tongue, and the flat, or plate cut, on the blade for all
regular or square roofs. Irregular roof or roofs hav-
ing acute or obtuse angles, some different treatment will

FiG. 4.
LAvING OuT BRACES.

be required, and which would demand too much space to
explain how, but I may refer to this interesting subject
later on.

X :—In answer to J. N., I may say there are three or
four ways of laying out the distances for saw cuts to be
placed on stuif to be “‘kerfed’’ for bending around a given
circle. J. N. does not say exactly what he requires, but
I presume it is intended to mean ‘‘kerfing’’ to bend around
a window head. This being the case, the illustration
shown at Fig. 7 will explain the matter. In a case of
this kind, it is better to have the cuts or ‘‘kerfs’’ on the
outside, in order to have the concave side a plain smooth
surface. Suppose the stuff to be 1 1-4 in. thick—take a
rod the same thickness, make omne cut to the gauge line
that forms the veneer, lay your road on the plan as shown,
and keep the cut opposite A the centre ; fasten the end
below A with a couple of nails. Now pull the end B of
the rod until the cut is closed ; the rod will move from
B to O, and the distance shown between B and O, in the
proper distance to lay off the kerfs. 7The same saw that
made the cut in the rod must be used in making all the
kerfs.  Take the greatest care in cutting down to the
guage line ; to insure accuracy fasten two pieccs of stuff
on the saw by putting a screw in each end, the object te-

A.'. L

F1G6. 7—KERFING.

ing to form a stop to prevent the saw from cutting too
deep.  Before bending, wet the smooth side of the stuff
with hot water ; have a cylinder ready to the required
circle, bend the board over this, and fill the cut with a
thin strip of stuff, glueing them in place at the same
time. Brace the piece by trailing rods across the bot-
tom, and let stand until dry. 7The same system of lay-
g out kerfs will answer for any kind of circular work
where the kerfs are made on the inside, as well as if made
on the outside. 3

V. W. writes : ‘“There is a bad echo in our church, and
we wish to remedy it if possible. 7The audience room is
38x50 feet inside with a flat ceiling 21 feet high. The pul-
pit is at one end of the room and is slightly raised. Can
.this echo be overcome by stringing wires near the ceil-
mgd?? Can wire fine enough to be practically invisible, be
use

Jas. N.: Please inform me how to estimate the cost
of buildings hy the cubic foot.

P.R. S.: I would very much like to know if the Red-

Wood of ifi i Sy 3.4
ingo? of the Pacific coast is a good wood for inside finish-
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R R I cannot get the bronzing on some radia-
tors T have finished, to keep from peeling off. What is the
hest liquid to mix the bronze with ?

Wi Brad Given the rise of span of a segment arch
which is the casiest way to find out the skew-backs—the
diameter of the whole circle of which the segment is to
part, also the exact mecasurement from skew-back to
skew-back ?

CONTRACTING METHODS.

Our readers will be interested in learning the method
adopted by a Boston contractor to place a stable founda-
tion beneath a number of houses that had been built upon,
what was years ago a swamp with a stratum of quick-
sand below the boggy peat, so that the houses were in
reality floating upon a very unsuitable foundation. In
order to overcome the difficulty a broad trench 12 feet
deep was dug outside the foundations of the entire block,
and in this trench 7 or 8 inch holes were bored for the re-
ception of pipes, which were then filled with concrete,
making, in fact, a series of concrete piles. On top of these
was placed 6 feet of concrete and this in turn was surmount-
ed by several fect of solid masonry. The result of the op-
eration was to place the entire block of houses in what
might be termed a huge box, fully capable of withstanding
any outward pressure and preventing any further settle-
ment of the foundations of the buildings. We understand
the work was done by Lawrence P. Soule & Sons of Cam-
bridge, Mass.

PREPARATION FFOR RESISTING DAMP WALLS.

Many articles have been tried to prevent the damp from
striking through the walls, but all are more or less of no
practical value to the painter, says a writer in an English
exchange. One of the many objections to them is the ex-
orbitant prices charged by the dealers, while at the same
time the material from which they are produced perishes
after a few months’ exposure to the weather, wlich gen-
erally results in the damp resister and overcoats falling
off in large masses.

An effective preparation may be prepared as follows :
Procure 14 pounds common rosin and melt over a fire, or
melter, stir in two parts each boiled l;nseed oil and hard
oak varnish, and then allow it to cool down somewhat
and take well away from the fire and add slowly 3-4 gal-
lon coal tar naphtha, constantly stirraing until all the in-
gredients are thoroughly mixed.

This preparation should be kept in air tight vessels,
otherwise the naphtha, being volatile, passes off, leaving
a thick, unworkable inass.

The above preparation is transparent, but may be pre-
pared in any shade or color by adding any good boiled pig-
ment, thinned down with naphtha and thoroughly mixed
into the preparation.

The best method of applying the preparation is to rub
the first coat well into the work by means of a heavy
varnish brush. This should be allowed to thoroughly
dry, which usually takes about three hours, it may then
be given another coat, which dries hard with an excellent
gloss. The work may then be proceeded with in the usual
way. This recipe produces about 2 1-2 gallons, and will
cover about 120 square yards, one coat.

The McLellan Paint Company, of Toronto, has been in-
corporated to manufacture and deal in paints, varnishes
and painters’ supplies generally, and to take over the bus-
iness heretofore carried on by the McLellan French Paint
Company.

In the city of St. John, N.B., there is a hy-law exist-
ing at present requiring that plumbing work shall be done
by competent men. It is now proposed to go a step in
advance and make it compulsory for plumbers to take
out licenses.

The capital of the Peninsula Portland, Cement Co., with
general offices at Toronto and works at Durham, Ont., is
$1,000,000. Gilbert McKechnie, of Durham, and T. W.
Stanhope and Barlow Cumberland, of Toronto, are direct-
ors of the company. In the vicinity of the works there is
a superior quality of marl and suitable water powers
which have been secured.
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STRESSES IN FOOTINGS.
The huge buildings of the present age for stores, ware-
houses, mills, and mammoth emporiums, as well as abnt-

ments and piers for bridges, viaducts, vaults, large arches,

and retaining walls, have greatly increased the intensity
of the siresses in [ootings. It is, therefore, highly desir-
able, says the London Contract Journal, that simple prin-
ciples of estimating these and the corresponding extent
of the requisite resistances for certain unit loads in the
usual structural materials should be plainly presented.
None of the usual text-books discuss "the statical details
ana the compiex conditions that are, mn many cases, 1n-
volved, 1he pupil or apprentice, even if armed with ad-
vanced course technical certificates and added nonors, will
veed home aid, which the following may, in a restricted
It consists mainly of a lew informal data

sense, supply.
a measure with

by way of a rough model for dealing in
the principles oi the subject.
STRESSES IN FOOTINGS.

‘Lhe iootings being the bottom projecting courses, in
the iounaauons of masonry walling, piers, etc., their pro-
e ‘vital 1o the stavility and safety of the
In usual builaing weails the footings are
and round
‘L'his pro-

per stresscs -ar
superstructure.
made to project equally on both sides of walls,
piers, columns, isolated furnace chimneys, etc.
cedure is irequently uone because it is a practical cus-
tom, followed by the metropolitan building by-laws as

régurds dwellings and warehouses. The amount of the
pe equal round the nnal re-

projections should, however,
axis ol

sultant oi the centre of gravity of walis and the
pressure of the resultant of all load points of floor gird-

crs, roof trusses, or other loads bearing upon the walls.

1f the distribution of tootngs is not thus equalized round

the axis of load pressure there is a tendency to unbal-

anced subsidence, causing distortion, cracks, and other
‘'hese evidences only occur at the

evidences of failure.
d unbal-

points where the stresses are most intense an
anced, and that are in no way modified by the elasticity
1n tenestrated walls, the piers and ma-

ot the masonry.
gs are the most vulnerable

sonry transomes over openin

for locating evidences of contlicting stresses and distor-

the case of high furnace chimneys of large

tions. In
they are always best

internal diameter at the bottom,
treated as a single mass in the lower beds of the founda-
tion masonry or concrete; but just below the level where
the boiler flues enter it the footings should project inside
This is needed, because the axis of the
section of the battered wall falls
It is by

as well as outside.
centre of gravity of the
inside of the geometrical centre of the base.
means of the projecting footings that the stresses of the
se are sufficiently diffused to bring them within the

wall ba
foundation soil. The unit base

sustaining power of the
load of the footings should have a factor of safety of

two or three against the soil consistency to provide for

future accidental decrease of its sustaining power by
flooding drainage Or overloading of any part of the super-
structure. When the footings are designed satisfactorily
in this respect, undue or unequal subsidence is provided
for to preserve the equilibrium of the superstructure and
prevent any displacements of parts.
DESIGNING FOOTINGS.

The designing of footings should be no rule-of-thumb
matter, in order to adequately meet the various active
stresses to which their position and functions give rise.

The {footings, besides having sufficient projection to bal-
ance the respective intensities of stress on either sid

must likewise have sufficient depth to resist the u:nf—’
verse stresses as a pair of cantilevers placed back to bacic
vIt becomes necessary to view the functions of the foot-.
mgﬁ, n'ot only as cantilevers merely in respect of their
projections from the planes of the back and front wall
fac.es, but likewise as back-to-back cantilevers from the
axial centre of the entire breadth of footing base. Thi

doul?le method of treating the stresses is typified .by tlllts‘
pcrsistent vertical splitting of the wall base itself for a
considerable height above the footing level in tésts tha‘t
wer‘e rr.lade in India—near Calcutta—some years ago. The
designing of footings systematically commences at thev
bottorx} qf the level base in contact with the ground
S_ometlmes this bottom bed is of concrete, which is o{ten‘
made of common quicklime mortar that seldom gets hard-
ened in moist ground, and may never attain much tenacity
The first practical problem in the order of procedure is:
to ascertain the safe sustaining power of the soil at the depth
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F1G. 1.—RENDING FOOTING STRESSES.

ot the level of the footing base, as well as the nature and
thickness of the successive beds in the soil section of the sur-
_iace geology. The depth and extent of the auger bor-
ings and unit load tests must depend on the requirements
of the building and of the local geological circumstances.
The methods usually adopted for these purposes are
omitted as not properly included in our heading. The
area of the footing base should be increased by sufficient
spreading out from the resultant load axis until the in-
herent bearing power of the soil covered thereby will
F)e amply sufficient to support the completed building with
its total possible loads when fully equipped or occupied.
fl“he graphic method of the ‘‘ funicular polygon” of forces
is convenient for finding the precise position of
the final static resultant of all the direct and abut-
t?ng loads and pressures sustained by the founda-
tions of buildings at the footing base level. The geo-
me‘tri.cal centre of the footing base will thus be made to
coincide exactly with the final resultant axis of all the
loadf; and weights. This systematic course, when carried
f)ut.m practige, will be found to differ from the equal pro-
J.ectxons of half the thickness of the wall base on each side of
it, as prescribed by the London Building Act, 1804. The
“DWa.rd reaction of the soil against the footing base is
a 1.1ﬂ1f0.rm pressure over the area, and the centre of re-
action }s at half the cantilever projection from the result-
ant axis of the gross load and weight of the structure
and superstructure,

s ' STRENGTH OF FOOTINGS.
: ln conslde.rmg the strength of footings, first, as back-
o-back cantilevers (2, 4, 2, Fig. 1) of half the wall-base
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projection laid in common lime mortar the rate of inci-
At the
ordinary rate of building operations it may be roughly
assumed that one-tenth of the total unit load is added

dence of the increasing load first presents itself.

per month. This would be zcwt. per square foot per ton
of total footing load per month in ordinary soils. In the
large Dback-to-back cantilever the weakest point is the
bottom course of the axial tooth joint of the footing brick-
work, say at 4, Fig. 1. The resistance is that of the weaker
oi the shearing or adhesion o¢f the mortar to the bricks
in the toothing bed joints. The vertical side joints of the
stretchers add nothing to the tenacity of the tooth joint.
‘laking four courses high of brickwork per toot, and the
effective interlap of the toothing bed joints as zin. aver-
age, there would thus be eight square inches per toot high
per cach gin. of projection of the cantilever, according to
the Metropohitan bwlding Act, 1894.
ton produces the transverse stress on the footing base,

As the soil reac-

which tends to separate the back-to-back tooth joint of
the cantilevers near the tooting axis (4, 2. 3, Fig. 1), there
would nrst be the weaker ot the shearing or adhesive
strengths of the mortar bed joints to resist it. Assume
the end

oi the first month. Since there are eight square inches of

tnat this strength 1s 2%Ib per square inch at

tooth bed joints, besides the base joint, in Iin. long ot
length of wall per foot high, and that the tension on the
lowest joint (4, Kig. 1) is double the

average strength of rlalb. per square inch. or 10lb, per
loot mgh. is available on this assumption for the ordinary

class of brickwork laid in quicklime mortar. Since 1-10th

mean stress, an

ton, or 224ip., per month per inch of longitudinal breadth
oOf section is 18.661b. for 1ft. projection of cantilever unit
stress, it constitutes an upward reaction. But according
to the London Building Act, 1894, the projection for 1it.
Mgn o1 100tngs 15 g m. (= ¥ ths), and a umiorm load
acts at the statical centre ot pressure (3ths ot 1ft. high)
tor each g 1n. ot 10oting breadth. Lhen 8-3rds ot 10l =
20.00lb. is the tooth-joint resistance corresponding to Ift.
high of such cantilevers with gin. of projection, and
20.00W + 1 = 13.13 W 10r 1310, projection. Lhere isthus
about ()% 26.66 — 18.66 = ) 4lb of deficient resistance ot
mortar strength in 1in. breadth of this cantilever, at the
end of the first month per 1-10 ton of the ultimate unit-
ton load on the footing base. For succeeding months,
in most cases the strength of the mortar would perhaps
increase quicker, up to the limit of its ultimate strength,
than the load additions occurred. But as the axial back
joint of the large cantilever may really act with at least
double the vertical leverage due to the footings alone,
having the cross-section of the base of the wall, with half-
brick toothing, or double that of the footing courses, if
the bricks be laid in English bond, to draw upon. For
such extra vertical leverage at least three times the above
estimated results may be justifiably relied upon in prac-
tice in compressible soils. If three times the r1ft. resist-
ance for double the vertical leverage is thus assumed,
there would be nine bed-joint interlaps, including that of
the base. Four of the footing joints are of two square
inches each, and four more of them of more than four
square inches each, besides the base bed joint, which, if
allowed at the rate of the latter, makes about 28 square
inches of bed joints. Then the corresponding effective
cantilever action of the uniform load is 8-3rds of this

cantilever action of the uniform load is 8-3rds of this =
75 square inches, which at 11{Ih =o41h for a cantilever
ings per inch breadth of the cantilever. The double area

of wall-base toothing makes it very probable that the
footings would be completely rent before the wall-base
resistance would come into operation. But this is only
an interim load; the ultimate conditions of load and resist-
ancé must be accounted for, which may reveal less sat-
isfactory results. An ultimate load for ordinary soils at
usual house-building levels, say down to O6ft. below the
surface, is about two tons (4,48 th.) per square foot, or
1-12th of it (373.331b.) stress per inch of cantilever on the
On the other hand, the ultimate tensile resist-

ance of common qguicklime mortar (two sand), made in

wall line.

the ordinary way, in Vicat’s latest investigations, is given
1f half of this,
5tb. per square inch, be taken as the_ ultimate safe mean
shearing strength of the joint under the impressed load|
thenfor 12 in., including the footing base joint x 5 = 60lb. ,
and 8-3rds of 60 = 100lh as the effective resistance of the
cantilever back-to-back joint per gin. of the footings for
tin. of length on the wall line. Half this result is less
than half the two-ton unit load by 26-661b x 1 = 53.2lb.

at 1olb. per square inch, at one year old.

SMALL CANTILEVERS (1, 1, 1, FIGS 1 and 2).

If, now, the tooth joint of the side wall cantilevers of
the footings be considered only, the portion projecting
from the vertical planes of the wall faces will heré be
similarly examined. These cantilevers are limited to the
projection for their leverage height—i.e., 9 in. projection
for each ioot in height. TIf every allowance is made for
full 2 1-4 ins. interlaps of toothing (which, however, can
only be so when the full-length 9 in. bricks are used) 1-4
1b. more strength of resistance is thus produced. If 13
in., . including the footing base joint, be the cantilever
toothing area, then 13x1 1-4 equal 16 1b. per foot of
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F1G. 2.—UPWARD INCREASED STRENGTH FOR EQUAL INSETS.

(Note.—For one brick on one side only, to show the
principle more distinctly.)

height for the 9 in. projection outside the face of the wall
For a uniform soil pressure the corresponding can-
tileverage projection is 8-3rds of the height of 1 ft.,
therefore 16 1b.x8-3rds equals 43 1b. This gives a large
surplus at the end of the first month for 1-10 ton load,
which was assumed to be an ordinary rate of increase.
if a double bottom footing course were laid it would af-
ford an additional tooth joint and ‘increase the resistance
by 2.5 1b.x8-3rds ecquals 7 1b. per inch of longitudinal
section of the wall. It appears, then, that one cause of
the ultimate cracks and displacements that disfigure many
London and provincial houses, especially the old ones, can-
not be thus explained, for the earlier increments of load-
ing when fenestration statics do not operate prejudicially
The ultimate deficiency of strength of ordinary quicklime
mortars, which cannot produce a safe mean shearing and
adhesive resistance of 1o 1b. per square inch, must be the
cause of some of the disfiguring cracks ohserved. It has
been shown that the London Building Act feotings do not
afford sufficient resistance for stresses produced hy one
ton per square foot of ultimate load on the footing base
in compressible soils. Considering that four or five times
more quicklime mortar is used than Portland cement in
the footings of many large structures, a stronger design
of footings should be adopted. “There should also be

base.
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more certain knowledge of tested adhesive and shearing
resistances of the usual mortars ¢mployed.
RENDING STRESSES AND LINES OF RUPTURE.

Fig. 1 is a diagram indicating by the thickened zigzay
lines the static rending stresses produced by the normal
upward reaction of the soil. It has also a tangential
tendency in the direction of the arcs, I, 3,
the toothing about the vertical lines of the cantilevers.
Ihe arcs start from the lower ends of the radial leverage
lines with which the static pressures mormally act. The
cantilevers are hinged at their upper ends, 1, 2, 3 (Fiz.1,)

and swing in the direction of the arcs, I, 3, 2, ot one side

of the axis, 4, 2, 3. The longer the radius and the less
the horizontal leverage the Natter is the tangentral stress,
It is otservable that there is more tendency
in the small cantilevers to break the bricks across to-
wards the top courses of the jootings. The tangential
stress is most active in the bottom course. The outside
end of header bricks in one course breaks joint with those
in the next courses. In looking over some of the tests
made by Mr. John Grant in connection with the Metropol-
itan main drainage works 1858-7T, it is found that white
chalk mortar (three sand) gave 4 3-4 1t. per square inch
adhesion to stock brick at 28 days old. If 2 1-4 1b. be
taken as an effective mcan resistance stress onl the tooth
joint, then 2 1-4x8 square inches in 1 ft. high of tooth
joints gives 18 1b. of resistance for 1 ft. projection. But
the Tondon Building Act footing only requires three-fourths
of this—i.e., 8-3rds—or 48 1Ib., which for a uniform toil
resistance allows a margin of 29.35 1b. per inch of longi-
tudinal wall section to meet accidental weaknesses oOr
drawbacks from damp soil and other usual causes of pos-

2, to withdraw

as in Fig. 2.

sible foccurrence.
TRANSVERSE STRESS INCREASES UPWARDS.

exaggerated diagram of the required in

creased height of the footing courses upwards, so as to
be the more readily observable. The projections are
equal in every course at both sides. Fach narrower foot-
ing course has proportionally smaller area to support the
same gross load than the course below it. Hence each up-
per course having the greater unit load requires the great-
er transverse strength imparted to it by increase of
If each brick area in a course has 1-4 ton of
area that cach higher course is
lessened has 1-8th ton more of load than the course be-
T'his added load is divided over the lessened area
or number of bricks. Since the transverse strength of the
cantilever increases as the sauare of its depth, double the
load only requires the addition of the squate root of its
depth. If, then, the tranSverse strength of ome-brick
snfficient thickness for the bott: m course of;
{hen Abe wewt bigher course must be in-
its transverse strength—i.e., one-
eighth of the square toot of the depth of the bottom
If there were eight courses of equal offsets, then
the increased height of the upper course would be the
of the effective thickness of the course. Many
kinds of bricks vary in thickness [rom 2 1-2 in. 0234
in., the bed joint of mortar being about 1-2 inch th.ick.
For a 2 3-4 in. thick brick, the added thickncss.rcqulr?d
in the top course will be 1.7 in., or nearly T 3-‘4 in. ‘This
sound and reliable.

assumes the footing bricks to be
FRANSVERSE STRENGTH OF BRICKS.

It is surprising that with so much bri.ckw'ork used in
footings, where their transverse strength is vital to the
stability of structures, there should be so fe\v. tests pub-
lished. We are principally indebted to the United States

there exists. Prof. Baker, of

America for the data :
g+ supplies tests of bricks of high-

Illinois Universitly, ¢
e Thus, machine-made of stiff clay,,

best so per cent. in the kiln, gave coefficients : 42 1b.
mi.n‘in;um to 82 1b. maximum per square inch ; dry clay
. face bricks in wall 17 years,

cpressed’) . 8 1b. to 27 1b. .
1(4 {’b to 23 1b. averages. The engineer of the TLe-
high \.fal]ev Railway’s data is quoted for Fastern States

Brickd : tmedium hard,” 28 1h. to 36 1bh. per square inch
ugoft‘n (u.ndcr’burned), 15 1b. to 25 1b. per square inch.
g higher results for ‘‘very hard' and ‘‘hard”
sound. but that class are not

Fig. 2 is an

height.
load, then each half-brick

low it.

course is
say, four bricks,
creased by one-eighth of

course.

square root

class manufacturers.

'here are other
bricks, good-shaped and

often put into ordinary foundations. The hard ones here
are generally shapeless, which exposes them to z\bn;)nnal
stresses.  The above, however, will compare with com-
mon stocks that are so much used here. Take, for an ex-
ample, the minimum breaking coelficient fo’r “med-i'u.m
hard,” srufficien.t for railway works, and a factor of safe-
;y hof four to five, giving a safe coefficient of 6 1b. per
nch of centre load for a rectangular beam supported at
both end.s,'then for the cantilever uniformly loaded 3 Ib. is
thf‘, coefficient. The effective leverage of a quarter ])l:i k
with 1-2 inch mortar joint is 3 in. equals .25 ()f‘[  § P 4(;1
The safe load on it equals 3 Ib.x2.5° divided by 25.6(11)1 1'
3x6.2§ equals 18.75 divided by .25 equals 75 1b. 0.11\3. (iu:rs-
1l.'er-br121.{ offset for 1 in. length of footing along the wall
ine. iSince 1-12th ton per square foot is 47 1b. for 1 in. of
a quarter-brick footing course, then 75 1b. is 1.6 tons 'p:r
:g;xs{r.e foot of safe resistance of a sound medium hard

ME’{‘HOD OF RAISING A SEVEN STORY BUIILDING

An interesting piece of work, which has recently b‘;’.n
success.ft'xll\_' executed, says Carpentry and Building \3'1--
'the‘ raising of the seven-story Cambhridge Hotel l‘nildi‘mr ;t
]‘l-flrty—nmth streets and FEllis Avenue, Chicago, and Eh'
w1.th<?ut so much as cracking the plaster of a w'all : Tllls
building, constructed in 1892, had originally only a's-foo(t:
basement, which was not sufficient to allow the boiI\ers in
the steam heating and electric lighting plants to come up
to'th_e grade level necessary under cify ordinances Thl-
bu}ldmg had to be raised 3 feet. This has heen d<')nc hc
using over 1,500 jack screws, combined with a steel suli
struc_tufe. The work was completed in 21 days instead of
the limit pla.ced in the contract. The contractors we?c?
th;hL. 152, Fr:es.tedt Company, 145 La Salle street, Chicago.

e Cambridge Hotel building contains 450 rooms, i

seven stories in height and is built of bricl‘t on a ;tlsl)
frame Wof‘k. It covers a ground space of 50x138 feet C":
150 feet 'hlgh, and weighs 15,000 tons. This\is c]aimed’ t:s
be the highest building ever raised, except a church wh &
steeple was 145 feet high. The company were under a $Ose
000 bond not to injure the building, and the work was, o
compl‘lshed according to specifications and"in nine ; 1 acj
:e;st }:m}l)e .tll:lan the limit allowed. The company had ‘So(x:zs
) ¢ building, wi i
and the wor‘kg\,:vcn’t.t hoflouwritl;o;in :nh;r;:. e

; g WET OR DRY CONCRETE.
e r;z rzz.ﬂr.recent 1ssue of the Journal of the Western Society
2t A ?;rrleers, 'er. J. Hirtz describes some experiments
gt :/rm way company to acertain whether any ad-
Authoritiesas gained by using goncrete mixed rather dry.
s on concrete have differed very much on this
};g re’co‘::,ie) z;s the result of lahoratory experiments hav-
e eL:t ed th'at the water added should he kept down
i possible amoun?, while others prefer an ex-
s showe'd ?};:tual practice has also differed, for in-
Soals, ey e lal:, out ’of thirty-five prominent rail-
AN IC( a dry mlxtt.lre, five a moderately dry
oo et A ¢ Ll‘k:ltely wet mixture, and four a wet mix-
T e cXDerlments referred to the concrete con-
P ase of 1 part of Portland cement, 2 parts
Ransom:: mix; barts of stome. This was mixed by a
b chde e Wa;; and moulded into {wo 3 It. cubes. In .thc
thia ‘ary concretccr a((lidEd was 82 per cent. of the volume of
o v;rcé g w‘aan]" 'as a consequence, the mixture was
B St e ws difficult to handle. In the other case
T e as '44 Ifer cent. of the volume of the dry
e T T}l'l'tampmg was necessary to‘consolidate
lever:  fies thirt_ls t.am]:mg was done on each 6-inches
it welghed o y days it appeared that the wet con-
fither o mUCh-7])])¢.=,r cent. more than its fellow ; it had,
T e g etter §urI:Lcc, and on being broken prov-
o masi er q:uaht_v, the interior being a solid and
e st Lhe ll'l’r,lest‘zlth the su.rface of fracture passing
T Bk ot nfe and granite pebbles of the aggregate.
Bl i numé the dry concrete block, on the other
Atatta €rous voids and pores, and a much larg-
S . Pleces.of stone and pebble “‘pulled out” in

Ing. It is obvious from this that plenty of

water should be adq
ed i i
duce the best Concrete e i v
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A CONCRETE CHIMNEY.

A concrete chimney just completed for the Singer Man-
ufacturing Company at Ilizabethport, N.J., is thus de-
scribed by Ralph C. Davidson in the Scientific American :
This chimney is ol the Ransom cold-twisted-iron construc-
tion and is the second of its kind in this country; the
first, a chimney 150 feet high, with walls less than 12
inches thick, was built about three years ago at Bayonne,
N. J., for the Pacific Coast Borax Company. 7This chim-

ney has given perfect satisfaction and has withstood a

Concrere
~Brick.

S/eeve
< NV
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Rugs of fo " Bars
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DETAILS OF CONCRETE CHIMNEY AT ELIZABETHPORT,; N. ]J.

number of severe wind storms. All the buildings of
this company are of concrete  throughout. The Singer
chimney is a straight chimney 125 feet high, with a 9-foot
flue. It weighs 250 tons, the load on the base being 9 1-2
tons to the square foot ; 20 pounds per foot was allowed
for wind pressure in designing the chimney. What is
thown by concrete men as ‘‘wet’’ concrete was used. B
a wel mixture is meant one¢ which quakes slightly when
rammed ; by dry mixture is meant one which requires re-
peated ramming to bring water to the surface. The con-
crete was mixed according to the following proportions :
1 part American Portland Cement, 3 parts sand, 5 parts
broken Hudson river limestone. (Stone broken to pass
through a 3-4.inch ring unscreened.) All of the concrete
used was machine mixed, this process being much quicker
and c¢heaper than mixing by hand. The method used in
constructing this style of chimney is ingenious and novel,
and is covered by patents. In laying the foundation for
this chimney no ]iles were used ; the ground was simply
leveled off and the concrete laid as shown in Fig. 1. Cold-
twisted-iron bars were imbedded in the foundation, radiat-
ing from the centre as shown. - Twisted rectangular bars
are used for the reason that the spiral ribs formed uporx
the iron make a continuous lock between the bars and
the concrete. It was also shown by test that the tensile
strength of twisted bars was considerably more than bars
that were not twisted. The following table shows the
increase of strength of iron bars by reason of twisting.
When the foundation is thoroughly set, a mold is put in
place and the actual building of the chimney commences.
This mold is constructed as shown in Fig. 2. It is filled

with concrete, through which iron bars are distributed as
shown in Fig. 1. This concrete is then thoroughly tamp-
ed and allowed to set. It will be noticed that the chim-

Material. 1:lw ‘s;)sr Per cent, 1:1\;)1;;): Per cect

per foot. of gain p r foot of gain

3¢ inch square commercial iron.... 34 0.03 Y 0.05
sk 5 A ik SO T3 0.1%7 2 ¥ 0.18

4 4 € U PSR 1 7 0.20 6 0.24

. o ‘“  Norway AT 6 0:53

ney has an inner and outer shell ; the space between these
shells is obtained by means of wooden core blocks. Scaf-
folding is erected inside of the inold; on this scaffolding
the hoisting beams, A, shown in Fig. 2, are supported.
After the first filling of concrete in the mold is thorough-
ly set, the turn-buckles on the mold are let out, leaving
the mold free to be raised by means of the threaded stays
and hand wheels. Fight men are required to raise the
mold, one man at each wheel. The mold is raised 5 feet
at a time, this leaviug the mold a lap of 7 fect on the por-
tion of the chimney already set. The mold is now tight-
ened up by means of the turmbuckles, and is again filled
with concrete and iron rings. Perpendicular iron rods are
also placed through the chimney, as shown in Fig. 1.
These are joined at every filling, making a series of con-
tinuous bars from the base to the top of the chimmney. The
operation is continued each succeeding day, the scaffolding
being extended upward, and the mold raised, filled and the
concrete allowed to set; thus 5 feet of the chimmney is com-

PLAN AND ELEVATION OF THE MOLD.

pleted cach day. When the mold is raised high enough to
clear the cleaning-out door, the concrete is delivered to
the men on the scaffolding by means of a bucket-hoist in-
side of the mold. In molding the cap, a plaster mold is
used.

The outside finish of these chimneys may be left plain,
or tooled to represent stone ; sometimes, to add to a
chimney’s appearance, two rows of concrete brick are laid
in place after cach day’s work, this making a series of
brick rings 5 feet apart throughout the height of the chim-
neéy. When lightning rods are desired, the perpendicular
rods already referred to are extended up through the cap.
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AN EFFORT TO SECURE UNIFORMITY IN SIZE OF
BRICKS.

A conference was recently held in London between repre-
sentatives of the Royal Institute of British Architects, the
Institution of Civil Engineers, and the Institute of Clay-
workers to consider the question of standardizing the size
of bricks. There was placed before the conference the fol-
lowing standard suggested by a joint committee of the
R.IB.A. and the Institution of Civil Engineers :

1. The length of the brick should be double the width
plus the thickness of one vertical joint.

». Brickwork should measure four courses of bricks and
four joints to a foot.

Joints should be 1-4 in. thick and an extra 1-16in., mak-
ing 5-16in. for the bed joints to cover irregularities in the
bricks ; this gives a standard length of 9 1-4in. centre to
centre of joints.

The bricks to be measured in the following manner :

Fight stretchers laid squarce end and splay end in contact
frog upwards, in a straight line to measure 72 in.

Fight headers laid by side, frog upwards, in a
straight line to measure 35in.

Fight bricks laid, the first brick frog downwards, and
then alternately frog to frog and back to back, to mea-

side

sure 21 I1-2 in.

This is to apply to all classes of walling bricks, both
machine and hand-made, and facing bricks.”

Representatives of a number of brick manufacturing
firms gade expression to their views, and referred to the
difficulty of producing bricks to a standard size—especial-
ly as regards length—owing to shrinkage in the kiln. One
manufacturer pointed out that to burn the darkest red

color it was necessary, or usual, to burn these bricks
sfo()d on end, and consequently the weight of the bricks
a.novc, and the heat of the fire bélow,made these often-
times shrink nearly half an inch in length.

(.)11 the other hand the Chairman of Lthc Kent and Essex
Brickmakers’ Association said the brickmakers were quite
callpal)lc of making any size or any shaped brick that en-
gineers or architects might require, if architects or engin-
ccrs. would pay the price for it ; but the fact was that the
engineer required the very best brick he could get, and he
wanted to give the very lowest price for xt YAnnther
speaker put this fact in a different way by saying that if
a rule were made that bricks were to be a ccrdtzm; length
with no allowance for uncertain contraction, they w:ulxi
]laYe to be sorted, and hence hecome more expensive.

The conference resulted in the appointment of a commit-
t'ec rt.aproscnting all parties concerned, to consider the de-
sirability of making the size of bricks uniform through-
out Great Britain.

In this connection the following table of normal brick
dimensions in various countries is of interest : —

Length Width Thickness
; ins. ins. ins.

I:Jmted States .. K o o 8 X 3% x 2%
(xe.rn‘l(any (normal) o% x a4 x 22
(north-west) 8Y x 4% x 24
avar W/ v ; ¥ 4%
“. (Bavaria) ITY% x sl x 23
Austria 15 514 %
g 73 X576 X @5
- 572 ;

4 '_V” 9 X 49% X% 2 toz¥y
rance .. 2 8% x 44 x 2%
Belg“l‘um (Brussels) 8 X 3% x 2%
£ (Liege) 9 X 4% x 2Y%
by (Boom) 7% x 3% x 2

g 2 D/ ', —

R“ 1}ff:r]dnd 9% X 43 x 2%
Hu.slsm e o o0 .. 1038 X 4% x 211
olland. . 3 < ¢ 234
and e oo . .. «\,‘/2 X 4',\; X Z_‘/é

Wood

Is a Substitute for
Common Plaster

Manufactured DY s

W. A. Bradshaw
109 Front Street East,

Telephone Main 1552-

& It
1 er questionably the best plaster ever made,
and will, as it becomes known, super-

Patented in Cana<a Dec;6th, 1899.

POINTS OF SUPERIORITY—Deadens Sound, Non-conductor of Heat
and Cold, Sets on the Wall in two hours.

is offered to the public as un-

sede all other forms of plaster.

Plaster

Toronto.

Al Fully Guaranteed.
THREE FURN ACE S 1he Result of Fit%u Yﬁargl I?\gklng Them

e

We make a Furnace for every condition of heating, a size to suit every house—whether large or small

“ SONSHINE  FURNAGES

Made in Three Sizes

Burns Coal, Coke or
Wood, and gives perfect

satisfaction with either.

Pt
T 'W{u!ﬂ“‘
1“1 J,\S
N

y

- =M< CLARY~

FAMOUS MAGNET.” Burns wood. Extra
l\le:t;'y fire box and linings. Direct and indirect
drafts.

! ye |
«FAMOUS FLORIDA.”

large base-burner, and as econ
direct and indirect drafts.

Really a
Has

.THE McCLARY MANUFACTURING CO.

London, Toronto, Montreal, Winnipeg, Vancouver and St. John, N.B

Burns coal.
omical as one,



138 THE CANADIAN ARCHITECT AND BUILDER

—THBE—
CanapiaN ARCHITECT AND BUILDER
A Monthly Journal of Modern Constructive Methods,

(With a Weekly Iutermediate Edition—The CANADIAN CONTRACT RECORD).
PUBLISHED ON THE TH RD WEDNESDAY IN EACH MONTH IN THE INTELEST OF

ARCHITECTS, CIVIL AND SANITARY ENGINEERS, PLUMBERS,
DECORATORS, BUILDERS, CONTRACTORS, MANUFAC-
TURERS OF AND DEALERS IN BUILDING
MATERIALS AND APPLIANCES.

The C. H. MORTIMER PUBLISHING CO, of Toron{o, Limited,
Publishers,
Confederation Life Building, - TORONTO, CANADA.
Telephone Main, 2362.

Branch Office ; ImperiaL LiFE INSURANCE BUILDING, MONTREAL.
Bell Telephone 2299.

SUBSCRIPTIONS.

Tue CANADIAN ARCHITECT AND BuiLDER will be mailed to any address in Can-
ada or the United States on th= followowing terms :  Architect’s édition. $3.00 per
year ; Regular Edition, $2.00 per year. The price to foreign subscribers is: Archi-
tects' Edition, 16 shillings; Regular Edition, 12 shillings. Subscriptions are
payable in a vance. The Journal will be discontinued at expiration of term paid
for, if sostipulated by the subscriber ; but where no such understanding exists, will
be continued until inst:uctions to discontinue are received and all arrears of sub-
scription paid.
ADVERTISEMENTS.

Prices for advertisements sent promptly on application. Orders for advertise-
ments should reach the office of publication not later than the1zth, and changes
of advertisements not later than the sth day of the month.

EDITOR'S ANNOUN 'EMENTS.

Contributions of value to the persons in whose interest this journal is published
are cordially invited. Subscribers are also requested 1o forward newspaper clip-
pings or written items of interest from their respective localities.

Subscribers who may change their address should give prompt
notice of same. In doing 8o, give both old and new address.
Notify the publishers of any irregularity in delivery.

ONTARIO ASSOCIATION OF ARCHITECTS.

OFFICERS FOR 19o1.

GRANT HELLIWELL, Toronto,
F. S. BAKER, Toronto,
JouN A. PEARSON, Toronto.

PRESLDENT -
1ST VICE-PRESIDENT
2ND VICE-PRESIDENT

TREASURER - - W. A. LANGTON, Toronto.

REGISTRAR . - W. R. GREGG, g4 King St. West, Toronto,
COUNCIL:

FrRED HENRY - - - - London,

A. H. GREGG - . - - Toronto.

LAWRENCE MUNRO - - 5 - Hamilton,

EpMUND BURKE - - - - Toronto.

Geo. W. GoulNLOCK Toronto.

PROVINCE OF QUEBEC ASSOCIATION
OF ARCHITECTS.

OFFICERS FOR 1g9o1.
PRERIDENT - - G. E. TANGUAY, Quebec,
18T V1CE-PRESIDENT - J. VEENE, Montreal.
2ND VICE-PRESIDENT - W. E. DorAN, Montrcal,

SECRETARY - - - G. A. MORETTE, Montreal,
TREASURER - - J. S. ARCHIRALD, Montreal.
COUNCIL.

Pror, S. H, CAPPER - - - . Montreal,
C, DUFORT - - - ¢ - - Montreal.
ALCIDE CHAUSSE - - - - Montreal.
D. BROWN - - o s - Montreal.
A. H. LAPIERRE - < . - Montreal,
J. P. OUELLET - - - - - Quebec,

AupITors—C. DurorT, Montreal ; J. H. LEBRON, Quebec,

TORONTO BUILDERS' EXCHANGE.

BOARD OF DIRECTORS :
Thos. Curisty, President. 2
James B. Tuomson, 1st Vice-President.
Joseru RusseLt, 2nd Vice-President.

Jas. CRANG.
Joun Logan.
Geo. DurHir.

Davip WiLLiams, Treasurer. W. J. Hynes.
R. G. Kirsv. BeN. Brick.
J. M. FAirCcLOTH. Joun Vokes.
Jas J. O'Hearn. Wu. PEARS.

J. C. GiLcHRIST.

LONDON BUILDERS' EXCHANGE.

BOARD OF DIRECTORS I

'[‘Hos.lgomzs, President. . Wwn, TYTLER.
Joun Nutkins, 1st Vice-President. E. FITZGERALD.
Geo. Hows, 2nd Vice-President. Ep. MARTYN.
GEo. S. GouLp, Secretary-Treasurer. {suN WHITTAKER

M. JEFFERY.

MONTREAL BUILDERS' EXCHANGE.

BOARD OF DIRECTORS
C.T. WirLiams, Presilent.

J. W. HuGHES, Vice-President.

G- J. SHEPARD, Secretary-Treasurer.

Joun WiGHTON,

H. R. Ives.

AMES PATON,

. T. Gagnon.
Joseri LAMARCHE;

WINNIPEG MASTER CARPEN I'ERS' ASSOCIATION.

BOARD OF DIRECTORS

H. EvvriorT, Secretary.
J. G. Larimer, Treasurer.

. MacDonaLp, President.
G. Axin, st Vice-President.
. SuTHerLAND, 2nd Vice-President.

e

VANCOUVER BUILDERS' EXCHANGE.

BOARD OF DIRECIORS |

E. Cook, President. C. P. SHI\DLER
A. E. CARTER, Sceretary. K. M. FrasER.
H. A. BeLL, Treasurer. E. G. BavynEs.
T. BRADBERY. D. Savr.

THE WINDSOR PLASTER CO.

The works of this company, situated at Windsor, Nova
Scotia, are from two to five stories in height and cover
o floor area of 43,000 square feet. In 1893 the company
commenced the manufacture of calcined land plaster, and
the year following began the production of English Selen-
ite Cement for plastering This ma-
terial has been favorably received and largely used by ar-
chitects and builders throughout the Dominion.

walls and ceilings.

THE RELATION OF WALL PAPER TO DISEASE.

Some of the Master Painters’ Associations of the Unit-
¢d States are calling the attention of city councils and
local Boards of Health, to the necessity for a tegulation
forbidding the hanging of wall paper without previously
removing the old paper from the wall. Hlany cases of in-
fectious and other diseases are said to be traceable to the
practice of covering up old wall paper with new. There
is a regulation in New York which prevents the re-paper-
ing without first cleaning the walls, hut it applies only
to tenement houses. It is no doubt particularly appli-
cablé to houses of this character, anh if so, would seem to
be also necessary in the interests of the pullic heaith, for
buildings of all kinds where paper is emploved as a wall
covering. Not only should the old paper he removed from
the walls in every instance before mew paper is hung, but
walls should always be washed with carbolic acid or
other disinfectant.

If you are looking
for a high gra.de
Finish for Floors

Granitine Floor Finish

Is unsurpassed in Durability and Beauty of
Finish for Natural Wood and Parquette
Floors, Linoleums, 0il Cloth, Cork Matting,
&e.

Its transparency reveals the grain of the
wood, and its preserving qualities increase the
life of the floor.

Its sanitary properties are highly commend-
ed, as it closes thoroughly the pores of the
wood against disease germs, and permits the
floor to be kept thoroughly clean.

It is easier applied, more durable, makes
better finish than wax preparations, and is
free from all unpleasant slipperiness.

Moving furniture or boot heels do not leave
white marks ; nor does soap, mud or water
destroy its fine appearance.

Manufactured only by

me [mperial Yarnish & Golor C0., yimieq
TORONTO, ONTARIO, CANADA-
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;zco:poratec’l‘ at Sackville, N.B., with a capital stock of

“4,,00. {lxe glexxll')crs of the company are Fred. P.

Thompson, Fredericton ; Anctew M. Dol ldlaliia\: . Jolin
E . Wil » » .~

W. Lowe, Auelsford ; Charles Pickard. Sackville, and P
J. Mooney, St. John. ‘ 4

WOOD FIBRE PLASTER.

Mr. W. A. Bradshaw has recently established a factory Picteeslnar Ahtis ks . i
at No. 109 Front street east, Toronto, for the manufac- The Proecas conslistg : tl”-‘*‘filA:~11711)1151c.-1 ]‘,y a Frejchmain.
ture of wood fibre plaster, a patent compound, one of the bedeophloria soid H ;‘m}q re]{l{tmg the ca.stmg with dilute
most important ingredients of which is wood fibre, which L e v«tnn-pl-L: “j“‘s"_lVC‘S‘ a little of the metal
gives flexibility, toughness, iightness and strengtii.  Fae ot le i Wéﬁ]’l’ed :i';l ol Kl:{!‘““c L the iromn The
advantages claimed for this new plastering material are : s N B rcn{OVc i }a‘lrec.e.lver wx.th hot or cold wa-
that it it quiclvsutting, proof against disintegration 1 Foiamed. e chloride of lime that has bheen
frost or heat, is a non-condneLor, withstands effect of vi-

For further The Canada Foundry Company have purchased the busi

an be decorated in any manner.

bration and ¢
particulars the reader is referred to the announcement ol ness ol thet Dominion Ornamental Iron Company, Toront
s . : : - : ? s any, loromnto,
the manufacturer in the advertisement pages of this num- and will conduct it as a Department of their extensi
:Xxtensive

this material are being used to new works now in course of construction at the corn i
3 8 er o

ber. Twenty tous of

plaster the large summer hotel now in course of construc- Davenport road and Mackenzie avenue. It is understood

tion on JT.ake Rosseau, Muskoka. that Mr. Joseph Lea, late manager of the I)()£1|i11in11 :‘)“(‘)(
—— mental Iron Company, will be in charge of this hr““c;lll:l)}

The Sackville Freestone Company, Limited, was recently the Canada Foundry Company's business

The Canadian Bridge Co., Limited

Wwalkerville, Ontario.

.+« MANUFACTURERS OF

STEEL BUILDINGS ROOF TRUSSES

hway Bridges and Structural Steel and Iron Work of all descriptions
Estimates furnished upon application.

Address Head Office at Walkerville, or
DUCK, Resident Engineer, 608 Temple Building, Toronto.

Railway and Hig

HENRY F.

Hamilton Radiators

For
Hot Water
and

I

H
3
i

. —

mechanical skill to be procured.

A duction of the best
i : DURABILITY, and EFFICIENCY.

Unexcelled in QUALITY, : v, .
Made with all iron to iron joints—no packing of any kind.

Used in hundreds of the best and most expensive buildings in Canada

Correspond with us before deciding on your method of heating.

AE GURNEY. TILDEN COMPANY

Hamilton, - Canada. LIMITED

te
TorONTO OFFICE ¢ 134 Bay Stree 0 d The Star Iron Co., Mo
U R. Ives, Montreal, Que., an ’ ntreal. CATALOGUE FOR THE ASKING

‘E;IA;:TEERRNN.‘A\AGGE:NT:S:: The Guriey Stove & Range Co., Limited, Winnipeg, Man.
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AMERICANSUBSTITUTE FOR SAND-
PAPER.

Steel wool, introduced five or six years
ago, is a machine-produced material that
is used as a substitute for sandpaper. It
is composed of sharp-edged threads of
steel, which curl up together like wool, or
somewhat as the wood fibres of the famil-
iar material known as excelsior curl up
together, though the steel wool is very
much finer, the finest of it being not much
coarser than the coarsest of natural wools.
The steel wool is put up in packages con-
taining 1 Ib. each. These are something
like rolls of cotton batting, but smaller ;
1lb. of steel wool, loosely packed, making,
rolled in paper and open at the ends, a
package perhaps 15in. long and 2in. or 3in.
in diameter.

Made in various degrees of coarseness,
steel wool is put to a variety of uses, the
finer wools for polishing wood and metal

and the coarser for rubbing down paint
and varnish. It is often used on special
parts of work., While, for example, on
the flat surface of a door a man would use
sandpaper with a block back for it, for the
mouldings he would use steel wool, which
fits into the crevices and conforms' into ir-
regular chapes. Such work can be done
with steel wool far more readily and quickly
than with sandpaper and it is used with
this advantage on irregular and small sur-
faces and on carved work.

Besides the steel wool there is coarser
material of the same kind called steel shav-
ings, which is put to various uses; asin
taking off old paint or varnish, and in pol-
ishing wood before painting, and it is used
on bowling alleys and on floors for smooth-
ing and cleaning them. Sandpaper clogs
in use ; steel wool breaks down. The
wool is commonly used with gloves to keep
the ends from sticking into the fingers.—
Woodworker.

VANCE BOILERS

for steam and
hot water heating

Opera

the purpose now on sale.

shows at once the economy.
Used in Public Buildings, Residences,

Colleges,

tractors,
Catalogue and discount to

Manufactured of Steel Boiler Plate.
The most complete and perfect Boiler for

Illustration

Mercantile Houses, Churches,
Houses, Hotels, Banks, etc. Con-
Architects and Users send for

. LEONARD & SONS,

Engine and Boiler Manufacturers.

LONDON, ONTARIO

T

4
4

- SRE—

used for the past

2 2 2 P P e 2 P

Less Fuel, More Heat

A CustoMER WRITES :

““The Robb Heater which I have

two years has

given good satisfaction.

‘It requires less attention, uses

less fuel and gives more heat than
any other hot water heater I have

ever used.”

¢ Robb Engineering Co., Limited
AMHERST, N. S.

s e

Glass Palnting ... .
Memorial Windows

MKENIES STAINED GLASS WORKS

8 AND 10 MAIN STREET EAsT

Hamilton, Ont.

Original Designs made to suit all classes of work.

McGAUSLAND STAINED
GLASS 60., LIMITED

87 King Street West, TORONTO

Church and Domestic
Ornamental Glass.

Decorative Leaded Glass

Superior Metallic Glazing

Memorial Figure Windows

.. HEARY BLOONFIELD & SON. .
ART GLASS WORKERS

BOX 414 - VANCOUVER, B.C.

SKETCHES AND PRICES ON APPLICATION.

ART CLASS WORKS

ESTABLISHED 1876,

Memorial Church Windows,
Geometrical and Quarrie Windows,
Art Glass for Residences, etc.

Send for designs and prices to

H.HORWOOD & SONS 255 crerie N v:
08 - STTAWE.

Bank Street,

B. LEONARD

MANUFACTURER

STAINED CLASS

Churches, Private Houses, Etc.
53 ST. JoHN ST. - QUEBEC

Estimates and Designs furnished on application.

ACD

‘GLASY

oRS To THE Dom,

st MACKEY “on,

STAINED.6LASS.(0

15 RIcHMonD ST.E.TOKOHIOJ

Combinatio

THE ROBERT MITCHELL CO., LIMITED -

Sold to the Trade Only.

water way which reduces friction.

valve.

Patented Janwvary 30, 1900

For Hot Water

Is more elegant in design than a Valve or an Elbow.
It is quick opening (Qr. turn) and adjustable to either
end of the radiator.

compactly made of valve metal and packed ready to
use. It has rough body, with finished trimmings

and is nickel plated all over.

Operated with the foot.
Every one warranted.

8ole Licensees for the Dominion of Canada

It has a true curved, full sized
It is neatly and

Costs no more than a

n Union Valve Ebow

MONTREAL

Send for Discounts,
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LEGAL.

Mr. Thos. Mowbray, of Toronto, one of the unsuccess-
ful competitors in the competition instituted by the D'()A
minion Government for designs for statues of Queen Viac=
coria and the late Hon. Alexander Mackenzie, has entvr('*d
an action for damages against the Minister of Public
Works on the ground that the model which he Scl}t to Ot;
tawa, was seriously damaged as the result of bcmg' core:
lessly and improperly packed by the Government officials.

Brennan vs. Harding & Leathorne.—In this action trieds
before a jury at London, Out., on April 12th last, “.' ‘w:'m
employed by a firm of contractors, and while working in
a (litc-h, at a distance of about ten feet below the surface,
He claimed that the accidenty

was injured by a cave-in.
and that he was

was caused by lack of proper ‘‘shoring,”
injured for life, andisued the contractors for $35,000 dam-
ages. The contractors asserted that every precaution had
been taken, and that the accident was occasioned by what
could not have heen foreseen. During cross examination
B. admitted that the contractors had treated him
that they had paid $140 for doctor’s bills and hospital
charges, and had insisted upon his returning to the hos-
pital after he had left it. B. also admitted that he had
of the hospital when the doctor had advised
him not to do so, and that he had taken a few drinks,
which the doctor told him had delayed his recoveryv. The
jury gave a verdict in favor of the contractors, and the

well—

gone out

action was dismissed.

Harris vs. Martin.—In this'case argued recently before
Chief Justice Falconbridge, in the Divisional Court at To-
ronto, judgment was given on appeal by pluintiﬁl erm
judgment of County Court of Perth dismissing action for
injunction to compel removal by deiendant of a ;ra.lA)]c on
his house, overhanging plaintiif’s land, and to restrain de-
fendant feor: pesmitt'ng waled, i e and snow w0 H_).\v
off the roof thereof upon plaintiff's land. The plaintiff
and defendant of adjoining properties

were purchasers
from a cominon grantor, the plaintiff having purchased in

1891, and the defendant in 1893. The judge helow found

that the plaintiff's purchase covered all the land up to the
wall of the house occupied by the defendant, including the
iand under the overhanging gable, and that the law,  as
laid down'in Wheeldon vs. Burrows, 12 Ch. D. 31, prevent-
ing any implication arising in favor of a reservation by
plaintiff’s grantor of any easement in derogation of the
grant, was subject to exception in the case of easements
of necessity, and that the easements of maintaining the
gable and allowing the water, ice and snow to be deposit-
cd from the roof upon plaintiff’s land, were easements of
necessity within this exception. Held, that under the
circumstances such as lere existed, the rights of the
grantee are to be found in the terms of his comveyance,
subject to an exception in cases of necessity, of so urgent
a nature that it would not be Wossible to conceive the in-
tention of the parties to the contract to be complete
without admitting the implication. Assuming, as the
judge of the County Court found, and as the plaintiff does
not now dispute, that Cornelia Armstrong conveyed to him
all that part of lot 17 lying to the east of the brick wall,
and there is no necessity compelling the court to imply
an intention on her part to reserve to herself the right,
inconsistent as it is with the termms of the grant, to main-
tain a roof overhanging the land conveyed, or a right to
cast water and snow upon it. The overhanging roof is
not an essential or vital part even of the small building
of which it forms part, and it imay be removed and other
means adopted of disposing of the rain and snowfall
without any great difficulty—certainly without so much
difficulty as.the court would have in assuming a grant
irom the plaintiff of the rights claimed by the defendant.
Judgment below varied by dismissing the claim of the
plaintiff as to the portion of lot 17 lying to the west of
the line of the east face of the brick wall of the defend-
ant's house, produced in both directions, and by restrain-
ing the defendant from trespassing upon the land of the
plaintiff heing all that portion of lot 17, lving to the east
of the said line by maintaining any structure overhanging
it, or by shedding snow or water upon it, or otherwise.
Plaintiff to have against the defendant the costs of the
action, exccpting in so far as the costs of the. issue with
regard to the two and a half feet are concerned, which
costs are to be taxed to the defendant ; the plaintiff also
to have the costs of the appeal.

CANADA FOUNDRY

COMPANY, LIMITED,

(SUCCESSORS TO ST. LAWRENCE FOUNDRY COMPANY OF TORONTO

Engineers, Founders and Machinists

STRUGTURAL IRON ™ STEEL WORK

Beams, Chanels, Angles, Tees and
Cast Iron Columns always in stock.

WRITE OR 'PHONE FOR ESTIMATES AND PRICES
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THE NEW TORONTO HOTEL. THE CANADIAN PAVILION AT GLASGOW.
Most of.‘lhc contracts 'for thls important building have The Canadian Pavilion at the Glasgow KExhibition, a
Lbeen awarded and the excavation work has heen complet- F ;
ed, about 14,000 yards of ecarth having heen taken out. small illustration of which appears in the text of tihis

The contractors, Messrs. Illsley & Horn, have undertaken
to complete the building by the first «f June next yeua: . [

All the material is to be complédte before it reaches the with a floor space of 11,000 square feet. Its appearance
site, and 1‘L:eul_v to be put together, the site simj ly 1eing is said to be very effective. Messrs. Walker & Ramsay,
an assembpling ground. : ol Glasgow, were the architects.

Milton Arcmrecrumar rEmsa corra

BRICK MANTELS + FLOOR TILE

number, measures 180 feet in length by 60 feet in breadt

High-Grade Pressed and Orna-

mental. Bricks in red, buff, P d Our products have a wide repu-
yellow, salmon, brown, and resse i ot R
special shades. : ; ) leading architects. : : f

THE MILTON PRESSED BRICK GO., LIMITED Bricks

Works and Head Office: MILTON, ONT.

WINDSOR PLASTER CO., WINDSOR, N. S. iy

v e A New Idea in Stairs and Car Steps

to any shape,  thin Why not specify The Hamilton Improvement for Stairs
<nough for fine Jjoint, ﬂRGﬂITEGT and Car Ste s, and avoid Accidents through Slipping.

strong enough for any
purpose, the best tie for brick or s'one walls, nothing &
better for fastening brick or stone veneer to wood build-
ings. Sample free. Agents wanted. k- /

J. D. JOHNSTON, Newport, R.I., U.5.A.

—_— — 7/ e =
; / - SECTION

Patented in United States and Canada. Patented in United States and Canada.

wicope o Biedos. F, ], HAMILTON, (%%:¥) Toronto, Can,

CABOT’S

CREOSOTE SHINGLE STAINS it WI RE L AT H
The Original and Standard Shingle Pleasc mention this paper when

Stains are made only by SAMUEL CABOT, corresponding with advertisers, B
of Boston, Mass, Every package bears T~
his trade mark, and every gallon s
guaranteed. Used and proved in every
climate for nearly twenty years. Also

Sheathing aﬁdAgcg}:lﬁng “Quilt” %%;%éém' 'y

-
the most perfect insulator of heat and ==
deadener of sound on the market. Decay, F
moth and vermin-proof, and uninflammable.

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

THE B. GREENING WIRE G0.

Samples, Catalogue and full information upon
application to the manufacturer or his

CANADIAN AGENTS :
ANDREW MUIRHEAD, 82 Bay St., Toronto,

= Pick ofallforme
A Pczrlzss_?fﬁsaeég .BROWN ‘BUS;;d

COIOFS réqulrd VITRIFIED | =

SEYMOUR & CO., Montreal. PAVINGBRICK. [
. G N ’ Vancouver. I 0 Cx & WORKS ¥
BB ADANS Haltax GeoreE CRAIN. proprctr Hamilton, Ont. = Montreal, Que.
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NOTES.
Compoboard is made of wooden slats 4
feet long and 1 inch wide, joined in an

endless webb, so that the 4 feet length of
the slat fcrms the width of the complete
board. Therefore in a long board, say
4 feet x g feet, the end-grain of the wood
s on the longer edge ; in small pieces the
en d-grain edge is readily detected by the
gact that it shows the joining of the slats

inch by inch. The faint lines at the top
show how the slats run from end-grain
edge to end-grain edge. Always join the
board on the end-grain edge. Let the
joint be as tight as possible. It will never
alter by shrinking or swelling, and when
suitably stopped can be painted, papered,
or distempered. The board is made in no
less than six qualities, and they range from
7-32 of an inch to 3% of an inch.

BOYNTON & COMPANY

MANUFACTURERS OF

EMBOSSED AND TURNED MOULDINGS
W00D GRILLES,

"~ AND AUTATIc TURNINGS
67 W. Washington St., - CHICAGO, ILL.

Fire Glay Chimney Top
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Please mention the CANADIAN ARCHITECT
AND BUILDER when corresponding
with advertisers.

Art GlaSS ggg:ssit;gtical
Plate Glass
Window Glass
Mirrors

HOBBS HAROWARE CO.
London, Ontario.

s R OE W R

ARCHITECTS are respeectfully invited
to specify the ‘“AMBERITE ”’ Varnish-
es for high eclass work, the Canada
Paint Company'sDIAMOND GRAPHITE
for Iron, and the Canada Paint
Company’s Creosote SHINGLE Stains
for all work where roofing stains
are indieated.

e
CANADA
PAINT
COMPANY

LIMITED

Montreal and Toronto.

For Information About

MAIL GRUTES

WHICH ARE
A Necessity in Office Buildings and Hotels,

Write to the sole makers =————
THE CUTLER MFG. CO., ROCHFSTER, UNSY

PATENTED AUTHORI7I‘D

METAL

BUILDING MATERIAL

EMBRACING :

“ Safe-lock " Metal Shingles
Embossed Metai Ceilings
Sheet Metal Siding <
Standing Seam Roofing
Corrugated Iron
V Crimped Roofing
Metal Building Fronts
Metal Cornices
Window and Door Caps
Galvanized Skylights
“Pancoast ' Ventilators
Finials and Crestings
0. K. Stove Pipe Thimbles
Eave Trough ani Conductor Pipe
Sheet Metal Pumps
Galvanized Pump Tubing
Etc., Etc.

Ask for Catalogue. . . .

We can assist you to
please your clients.

B S

THE METAL SHINGLE &
SIDING CO., Limited

Preston, - Ont.

s English Selenite Cement

The Toronto Pressed Brick and Terra Cotta Works

| BRICKS

ROOFIN

Send for Samples and Prices.
Write :

Montreal Agent :

L

Toronto Pressed Brick Works
Head Office :

E. F. DARTNELL, 180 st. Jmes Street,

G AND FLOORING TILES, CRESTING, FINIALS AND CHIMNEY TOPS

Special and prompt attention given to Architects Terra Cotta Drawings.
/ st oy e ———-----

MILTON, ON'T.

C. J. LEWIS, Proprietor.
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BUILDING CONDITIONS.

There is much activity in building throughout Canada
In Winnipeg, the value of new buildings ac-

this season.

good taste prevails to a much larger extent than in the
past, when the builder undertook to be his own architect.
The high cost of lumber has undoubtedly retarded build-

cording to the permits issued, nearly doubles last year's

record.

engaged.

)

g &

H

i

CANADIAN PAVILION AT THE GLASGOW EXHIBITION.

attention.

this class are in progress. while less costly dwellings are

springing up on every hand.

In Toronto all the architects appear to be busily
Domestic work is calling for a large share of

Some important and interesting buildings of I

The majority are being built

3
s ]
{ oy T
N / :
4lq . . LS S =
'rp PR\ QY Jl —B& =
\ aan
L 2 =

RUSSIAN PAVILION AT THE GLASGOW EXHIBITION.

amount of speculative building of the better class. It ¢

as homes by the owmners. There is also
gratifying to note that the designs for most of this work

were prepared by local architects,

a considerable ing enterprise, and the strikes of workmen in Ottawa and

elsewhere are hindering operations and blocking new un-

in consequenc®  dertakings.

RELATIVE VALUE OF FIRE RESIST-
ING MATERIALS.

Some valuable data concerning the fire
resisting properties of various materials
and methods of construction have been
made available by a series of tests con-
ducted in connection with the recent
Building Trades Exhibition in London.
These tests related to floors, parti-
tions, doors, both of wood and iron, and
protective coverings to open spaces. As
regards flooring, it was found that by fill-
ling up with plaster to the extent of 1 in.
the soffit of an ordinary floor having deal
joists, a floor was rendered fire-resisting
for 45 min. When slag wool was similarly
used it stood the test of one hour's dura-
tion. A floor made of simple baulks of
timber laid side by side, the thickness of
the baulks being 9 in., stood an 8o min,
test, with a gradual temperature up to
2,000 degrees Fahr. The result was that
the under surface of the wood beams was
charred to the average depth of about
2in., but beyond this no damage was done,
A floor protected by 5in. of concrete was
dvs‘lrnyml in 54 min. A simple iron and
concrete floor was next tested. After an
hour and a half the bulk of the concrete
collapsed owing to the deflection of the
steel p'ates. A floor constructed of iron
and concrete, in which all the ironwork
was embedded, stood a very severe test,
The fire did not pass through it, and wood
strips imbedded in the upper surface of the
concrete were \min_jln‘c(l. With regard to
partitions, one formed of terra cotta,
wired lathing, covered with plaster of
paris, stood a very severe test. It was
found that doors of oak and teak stood the
most severe test, and with regard to win-
dows it was found that blinds of asbestos
cloth were a great protection from the
spread of fire.

These windows in a fire-proof
building, complete the security,
and in any building will thor-
oughly prevent the spread and
advancement of the fiercest
flames.

Better than iron shutters
(even if they happened to be
closed at the needed time) ; fire-
proof glass remains intact, re-
sisting both the intense heat of
the fire and the action of water.

ARE
FIRE-PROOF

[M.A <

Many practical tests have
proved it’s efficiency.

Used in conjunction with our
hollow sheet-metal frames and
other fire-proof fittings, it gives
the most perfect protection
available.

It’s adoption lessens insurance
rates.

If you want to know more
about “fire-proof windows,”
write us, it’s an interesting
subject.

Metallic Roofing Co.,
TORONTO. umITED,
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RADIATORS
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HIS COMPANY have now one of the most

complele radiator plants on this continent,
and are prepared to supply radiators in large or
small quantities on the shortest notice.

«T

Their radiators are working satisfactorily in all
parts of the Dominion. Send for catalogue and
any further information desired.
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THis 1S THE ONLY CAST IRON RADIATOR WiTH
PERFECT CIRCULATION.
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CANADA RADIATOR COMPANY, LIMITED

Head Office, - - TORONTO.
Foundry and Works, PORT HOPE.
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The Canadian Portland Cement Company, Limited | Samson Spot Cord

“«RATHBUN'S STAR”

Manufacture
—— G PBFEAVER?” “ENSIGN”
WORKS : CAPACITY: $
Strathoona, Ont.; nlrlb:m:b?n; % uo::o‘o Barrels per Ar Distisguished by onr trade-mark the Oolored Spot,
—For Prices, writs, "phove or on oar gents
St Lawrence Pertiand Coment 09, Warrauted to be of pure Ostton, Smooth Finush
T’:» :tﬁ'.r:m" oourm 64 NI:(':' Dame 5&:, West and Perfect Bruld, Bamiples Free.
WA
Towoxes, O Tolephons Mobe 398, SAMSON CORDAGE WORKS, Boston, Mass.

ohvh-o Maw 1379

A HEATER
WITHOUT A JOINT

Is what we offer you in

THE PRESTON HOT WATER BOILER

The uavantages of this feature in ity construction are
self-evident. There can be no leaks on account of bad
packing, nor is there any opportunity given for expansion or
contraction 10 open up joints. The water chamber is made
in ONE SOLID CASTING, and so designed as to give a VER-
TICAL CIRCULATION. By making use of this NATURAL LAW,
wa greatly increase the cfficiency of the heater.

A post card to us will bring eur
bookle” with & full description.

CLARE BROS. & C0., - PRESTON, ONT.

&2 a3l

s sesasseea e e
+« Canada’s Leading Engraving House. %+

OUR long and varied exper-
ience in reproducing archi-
tectural work, either from
original drawings, photographs
or old engravings warranis us
in guaranteeing ...

Perfect Satisfaction

a i

THE UEADING ARCHITECTS
in Canada use our Engravings.
They pronounce them equal to
the best in the world.

Moore & Alexandsr

ENGRAVERS AND
DESIGNERS . . .

16 Adelaide Street West, TORONTO

Phone 2158,

3
i HALE-TONE REFRODUCTION From AN ENGRAVING.
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MANUFACTURERS oF

PATENT

ROCK

T M.ANUFACTUR INg

WALL PLASTER

HILLSBOROUG

Co.

MANUFACTURERS OF

“ HAMMER BRAND ™

CALCINED PLASTER

H, N. B,, CANADA

DIRE(‘T ORY OF L

e B
e, S

Amherst Red Stone

Samspler Kent Frev Hardens with Ags

LFADlN(J STONE AND GRANITE DFALERb

BAO) T

¥
§

JOIIN KLINE

—DEALER TN

ROUGH AND DRESSED GRANITE

Henvy bhscks & 5 pzfnhy '«uﬂ pvitg

e Alse graite for huiM u
purposes, ks u-uus:ldnmvk mawhahm

JOHN KLINE, Granite Dealer, HALIFAX, N.S.

C. PICKARD

ROWN STONE

LARCE Dlliaflﬂll STONE
SACKVILLE, N.B.

Corvespondence T quests d

Red and Rose Pluk

Fine Rich Colomes far
’;UMIIG and MONUMENTAL PUI
and GRANITE

ITE PAVING
mhhndulvwil!r&ln—lk
st. Phillipe &’ Amnwull Quarries.
G far quotatioes md snmples to

BRUNET

Neiges, Montreal, Que.

RPOSES

JOS.

Cote des

MOAT RBD—Sand Sl(.mc.
BLACK PASTURE Buft
NOVA SCOTIA - Blue Grey.
BATH —Box Ground Grey.
Selling Aggents for Uanada—

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

Temple Bldg., MONTREAL,

I T elephone Main 2448,

PR

i JAMES BRODIE & CO.
Quarriers and Munufactnrers of .

| panadian Quinsy, Ebon

| and Stanstead Granite

H

H ,,“-t Huiiding, (wrbing, T'ov.
Mowwinr Rowgte sturk u Specinlty

ingy
! Mount Johnston, Que.
Lt

IIOBERTSON & C0.

c.-m yalley Quarries, Cataract, Ost.

BROWN Awo CREY

FR !KSTOH E
nd Dimension Stoce
our W“’b"

lul- Works st Milen, One.
Offces: Fovonts, Cataract and Mittan
i

For Prices of Unocoupied Spaces in

BROWN AND OLIVE

Any dimensions And Enest
iw BUILDING FURPOSE:

] » b | . New Brumswik quarries.
el Pulp Stones
SAMPL ES ON APPLICATION

WM. HOOD & SON
“ {0 Richmond Sq., MONTREAL.

}ulhly

the above Dircctory address the CARADIAN ARCHITECT Axn Buitoek, Toroato.

CREDIT FORKS

STONE GO.

84 Adelaide St. W. - TORONTO
Brown Stone Quarries, Supply the
3 & o+ Credit Forks, Ont.. Bw BROWN STON czuum
OFPICE
DIMENSION COURSING [ o PRENET: omie T
RANDOM SHODDY |28 ToORONTO
HEADS, SKLLS RUBBLE 1 { Telephone nob.
L J

*—
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Classified Directory of Montreal Contractors and Dealers
in Bulldeu’ Supplle-

BU(I.DING m\rfmm.s T gas o pxEESCO et PLUMBE.RS and smmnms
e T R T e Sephocte 31 chants i
E. r. IM BTNELL. LLy . |= i - - St Bl N ) l,.l.umf J.’.ﬂ ug:a Vﬂ;"; & CO.
Pressed and €88 TRLHCH Ja%, Stemm or
> Feshane 98- M s jowes Swen | BUILDERS and GONTRAGTORS | Hrbi Amioe s Mo b Tt s
T, A, MORRISON ~— Ao GUTH LA, Guasie! Contractor ok Buliier, ROOFfRS
(g g e P TR TR |

oA s e m.t,uu-dum Hell F elepdons Says. NICHOLSON & €O, Raok
“GRO. A. COWAN, | | D- Yoo, Mool cnu?tﬂ‘.;"."slﬁ;
mo&hﬁw Buikding. !Snb‘cribu for the ARCHITECT AND BUtLDER. | et Totehns i o

m-panu 2453

clauiﬂed Directory of Toronto Contractors and Dealers in
Buﬂden‘ Iuppllos

"ROOFERS | poucLas mros
e == | SLATE, TILE AND METAL ROOFERS.
and Handwood l:‘b- § ROBT RERN'IE &. SON, Shees Metal Work, Meallic Ceilings, Skyfights, etc.
and l,.d« Posis; Sawn Vencors. q--iu w10 30 124 Adelaide Street West,  TORONTO.

"""‘w-—-—— .............. suTE AND GRAVEL RBﬂFEﬂS &(:. Tebupliune 3o,

ﬁtano Lime Assoctanon | ey ducriviion of Rockag Slats e sirays on band. |
o Gal Immdge;,..vdhnu’ [ m °W. HONEBR GALVANIZSD IRON WORKS

Manafaciurers and Daalers in Teheglivoe 2444 ke ASTABLISHED ¥R5%
Grey Lime, Guel White Lime, | GCEORGE RINGHAM
Ontario Cement nd Cements H. WILLIAMS & CO., | a3 and a5 Bdward Strest, ToRONTO
laster Paris, Hair, Fire Brick, 23 Toronto St oFmas TORONTO. | Qopper and Gavanized tron Cornices,
Fire Clay, Sewer Pil:'r 3 | With State, Fell uﬁm alon Williams! Flat Shate | Shylignts, Ete., Metal Ceilings
Teleplune goo. 118 Kap N B T :.«m.%".‘ e "‘. fgk:a;?lml,l en‘;dhr - Felt and Slae Roofing, Phone 9472
‘elephose Wo. §r1.
‘BUILDERS and GONTRAGTORS S ot ~ HEATING and VENTILATION _
_,..M s
m. | u,.k"‘.’.'.;‘?.’:: N (,.,f-" w.n::‘. Felt and Slate Roofers, "M?x fév‘\ F(HL!N & €0,
"wnd Cellar Floors, o SALISWRY AVE., l).derllk‘n‘ F:l! I'SM\& Tier, Sh-nllj_:: Yaper, Carpet | godepbine 2034, ALY Warm "9.:)-:::'5( w.
1’_“1"_'2.-— = | Offons Cor. Adelaide and Bay Sts., TORONTO, |
T g L Taophnes Vo6 | PLUMBERS and STEAMFIT TERS
b o 14y Vonge o o, | - = ot
Tebaphone L iven for Cot Stone, Brickwark, Fis. G DUTHIE & SONS BATES & ROBINSON CO
rerva Cotta Tile, Slate and Felt Rosfers, | pruuiiag, Steam and Hoe Watce Hea Owiside

MhNTLEs- 6“}\]‘[5 am TllES Cor. Wuhnur and Adeluide Six., - ‘Towonto, | Wk nlty. et Bay Se. 1.;.,3.... 1o,

..... GALVANIZED 1RON FURNISHINGS SUPPLIED.
rorouw Hardware va. Telephone 1936,

A1SO Pwt?uxur SUPPLIES. ESTABLISHED 1856~
Slate and Felt Roofing.
ﬂOVE-RS FORBES ROOFING OO, + 153 Ty Se.

ARRe\NAH SNVPER, ROOFER—-E de

adi Avenue e e e R et
b S - Yy

Move ',‘-"s:ﬂ wh Hounes nd.u-ddmrr. Office, 114 Westmoreland Avenue.

SCHOOL WARMING —
A Heut Maker. A Fuel Saver. AND VENTILAT[NG

cun ooly be satisfactorily and plished by

KELSE %’%‘%ﬁ“ﬂ%"ﬂENERATORS

Advertise in the ARCHITECT AND BeILOER

(PTD

Sv. Maxy's Oui., July geh. spoa

iy Mu-ltuhuxwkwddahwnd& sfary’s | am snthorized to say

M il ed two N VK elury” warin abe ks an the Cesgral Schoot
et ‘h L ‘:?:u -‘ :p.;-::«nk’ !0 'h\ cmmll«:mq can how hesr

Yesthmun, w thei J suceess
We oandthwxmuuncndl‘r and unlike our former furpaces it -au.nm n
whicls divection the wind blows. eve that lhq ot poly prodoce "'K.L Jess.
e, bst 1 3 adoo prosiuce & bettor gndhr of air, being ubsolutcly gax and wud AB
the beat is uiilined. there being aune i the cellar where tise Bsarers hre Scuted.

the day the mce satisfactary are the resalts noth withsimnding the special dd!lmhi. l. M
mg the hutlding. Yours u-ly.

T. . STANLEY,
Chi rasan of Com. of St. Mary's
Public Schoot Board.

ALL ARCHITECTS will consult their own inlenesty, as wel o ay those of their clients, by
carefolly hwruamnmg the many special and valusble featares known osly to the

“ Kelsey."
25 Kelseys are being shown at the Pan-American Expositi About 20,000 now in

successfel vperation.
Our Printed Matter tells all about them.

e mefu"’ The James Smart Mfg. Co., Limited,

Farmation of Fire Pot,
Large Heating Surface, BROCKVILLE, ONT.

Great Air Capacity. EXCLUSIVE MARERS rOR CANADA.
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