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CANADA'S LARGEST RADIATOR MANUFACTURERS

odl6 s Heating
SAFFORD
RADIATORS

Arc unique be-
cause no Bolts,
Rods or Pack-

ing are uscd in

their connec-
tions.

The vital point
claimed - (and
guarantced) s
that their circula-
tion 1s absolutely
free and unob-
structed, and will
stand double the
pressure that any
other Radiator is
capable of bear-
ing.

Talkis cheap,
but 1t takes the
Safford Heating
Apparatus to do
the work in win-
ters

THE ™

DOMINION RADIATOR GOMPANY

LIMITED
TORONTO «xx» MONTREAT,

LARGEST RADIATOR MANUFACTURERS UNDER THE BRITISH FLAG.



v THE CANADIAN XRCHITECT #ND BUILDER

Canada Radiators

== The Only Radiators having Positive Circulation

All designs are

'i;'

registered and con-

'f
/

e Wy

struction patented.

The “Canada”
and “ Ontario " are
the only radiators
that are adapted for *
use in both a Steam
and Water Plant.

AN

SECTIoNaL View o Caxapa RADIA-
TORS, SHOWING CONSTRUCTION
AND CIKCULATION,

The Circulation and Capacity of
Canada Radiators equals the Box Coil.
N o expensive appliances needed to ex-
haust the air from a steam plant when
Canada Radiators are used—and no
trouble with water running out of the air
vent when used on a one pipe system.
WRITE US FOR CATAIOGUE

“Casana Pramn”

“Canana OrRNaMENTED,"
TWO COLUMN, FOR STEAM UK wWAFKK.

TWO COLUMN.

THE GANADA RADIATOR COMPANY

“LIMITED

124 Bay Street -  TORONTO
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o For Hot Water or Steam

Z Are recognized everywhere as the perfection of artistic
%5 and mechanical excellence—their peerless popularity is the
result of practical tests—their efficiency has long: since been

proved in Canada, England and the States.

O
Made in progressively improving styles from year to ‘(0
year, to meet every architectural need, they embody in their 3%
designs both grace and convenience, as well as practical utility.

For all interesting details consult our catalog, or write us.

The Glrney FOllﬂﬂl’U 00., Limigs 2

), TORONTO WINNIPBEG VANGCOUVBR
' THE GURNEY-MASSEY C0., Limited - MONTREAL
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ELEVAIORS

BENT GLASS<S!

MANUFACTURERS

Any desired capacity.

MILLER BROS. § TOMS

MONTREAL

Any service. Any motor.

Shop Fronts
FOR { House Windows
Show Cases

FINE BENT GLASS FOR CABINETS AND ART FURNITURE.

T0ronto Plate Glass Importing Go.

ALL KINDS OF WINDOW GLASS,
135 and 137 Victoria St. - - TORONTO

Use Rock Wall Plaster

Wood Garpet, Borders for Rugs
Wainscoting, etc. b4l
Turned and T w@ed Grille Work :

Refractory Glass TRANSOMS for Light Diffus

Designs on application. |15 SN AT IS ,
THE WIRE AND CABLE G0, :
MONTREAL g a2 WARTED
W g e i i o v
Telephione, Telegraph. - i
and Electric Lﬁl%lm; GOHGUGBOFS
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Estimates given for wor k in Iron, Brass or Branze, JOSEPH LE‘ Mar.
AT | Phone 16 99 and 107 Queen St Fact ToRSNTO
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CANADIAN ARCHITECT AND BUILDER.
A Monthly Journal of Modern Constructive Methods,

(With a Weekly Intermediate Edition—The CANADIAN CONTRACT RECORD).
PUBLISHED ON THE THIRD WEDNESDAY IN EACH MONTH IN THE INTEREST 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 Toronto, Limited,

Publishers,
Confederation Life Building, -
Telephone 2362, A
Branch Office : IMPERIAL LIFE INSURANCE BUILDING, MONTREAL,
Bell Telephone 22g9.

TORONTO, CANADA.

SUBSCRIPTIONAS.

The CANADIAN ARCHITECT AND BUILDER will be mailed to an address in Canada
or the United States for $2.00 per year. The price to foreign subscribers
is - $2.50.  Subscriptions are payable in advance. ' The Journal will  be
discontinued at expiration of term paid for, if so stipulated by the subscriber; but
where no such understanding exists, will be continued until instructions to discon-
tinue are received and all arrears of subscription paid.

ADVERTISEMENTS.

Prices for advertisements sent promptly on application. Orders for advertisements
should reach the office of ﬁublication not later than the 12th, and changes of adver-
t]

tisements not later than the sth day of the month.

EDITOR’S ANNOUNCEMENTS.

Contributions of value to the persons in whose interest this journal is
P“bllShe_d are cordially invited. Subscribers are also requested to forward news.
paper clippings or written items of interest from their respective localities.

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

ONTARIO ASSOCIATION OF ARCHITECTS.

OFFICERS FOR 1900.

A, FRANK WICKSON, Toronto,
FREDERICK HENRY, London.
GRANT HELLIWELL, Toronto.

PRESIDENT -
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2ND VICE-PRESIDENT
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PROVINCE OF QUEBEC ASSOCIATION
OF ARCHITECTS.

OFFICERS FOR 1899,
PRESIDENT - - Pror. S. H, CAPPER, Montreal,
1ST VICE-PRESIDENT - G, E. TANGUAY, Quebec,
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COUNCIL :
A. Raza - - - - - Montreal.
8. ARCHIBALD - - - - - Montreal.
E. MAXWELL - - - - Montreal,
H. STAVELEY - - - - Quebec,
ALCIDE CHAUSSE - - - - Montreal.
A. H. LAPIERRE - - Montreal.

AUDITORS—A, R. DECARY, Mom.real; R. P. LEMAY, Quebec,

TORONTO BUILDERS’ EXCHANGE.

BOARD OF DIRECTORS :

HENRY MARTIN, President, JoserPH RussELL,
THOS. CHRISTY, 15t Vice-President. JAs. CranG.

JAs. B. THOMSON, 2nd Vice-President. JOHN M., GANDER,
DAvID WiLL1AMS, Treasurer, R. CHALKLEY,

THos. CANNON, Jr. OHN VOKES,
GEORGE DUTHIE ILLIAM PEARS,
THOS. PAINTER. W. J. HYNEs,

LONDON BUILDERS' EXCHANGE.

BOARD OF DIRECTORS :

Tros CANNON, JRr., Toronto, Honorary President Twos. Jongs,
Wirriam TyTLER, President, OSHUA GARRETT.
ScorT MURRAY, 15t Vice-President. ENRY STRATFOLD.
WirLiam SmiTH, 2nd Vice-President. ErNEsT FiTZGERALD
Gro. S_GouLp, Secretary.

James Lungy, Treasurer,

MONTREAL BUILDERS' EXCHANGE,

BOARD OF DIRECTORS :

C. T. WiLL1awms, President. H. R. Ives.
J. W, Hucugs, Vice-President. T. Forpg:
G. ] SHEPPARD, Secretary-Treasurer. N. T. Gacnon.

Joun WIGHTON. C. W. TRENHOLME

e e i
WINNIPEG MASTER CARPENTERS' ASSOCIATION.

BOARD OF DIRECTORS :

A. MACDONALD, P_resident_. H. ErviorrT, Secretary.
A. G. AKIN, 18t Vlce-Pl:eSIdent.‘ J. G. LATiMER, Treasurer.
A. SUTHERLAND, 2nd Vice-President.

VANCOUVER BUILDERS' EXCHANGE.

BOARD OF DIRECTORS :
E. Coox, President.
A. E. CARTER, Secretary.
H. A. BeLr, Treasurer.
T. BRADBERY.

C. P. SHINDLER.
K. M. Fraser,
E. G. Bavngs,
D. SauL.

THE Board of Education of Philadelph-
ia recently resolved by a unanimous
vote that all new school buildings shall
be provided with stone, brick or iron tower fire escapes.
Tower escapes are adjudged to be in every way superior
to the old style outside fire escape, and can be used in
connection with the fire drill.

Tower Fire Escapes
For Schools.

There has been no falling off in volume
Building In Toronto. of building operations in Toronto, in

comparison with 1899, notwithstanding
the increased cost of materials, although no doubt the
rise in prices of the tatter was the means of retarding
many enterprises which otherwise might have gone for-
ward. At the close of the half year the value of per-
mits granted was greater than for the like period of 189q.
The population of the city has considerably increased
during the year. Vacant houses have in consequence
filled up rapidly, and there is now a great scarcity of
houses at a moderate rental. Rents of houses of this
class have advanced about twenty-five per cent. It
would appear that an era of house building must shortly
begin. Let us hope that the opportunity thus offered
for improvement in design and construction will not be
lost, even upon the speculative builder. The fact should
be borne in mind by every person who puts up a build-
ing that it is possible at little or no extra cost above
that of the most commonplace structure to use materials
in a manner that shall secure a pleasing result, and
not violate the canons of good taste. How many ugly
buildings do we see in which the best and most costly
materials have been employed, but without knowledge
or skill 7 What a constant waste there is of money and
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material in this manner. Not only so, but our streets
are made to exhibit architectural monstrosities which
constantly offend the perception of educated beholders,
and prove stumbling blocks in the path of progress of

those whose artistic faculties are in process of cultiva-
tion.

Mr. R. W. EcertoN, Executive En-
gineer of the Northwestern Railway,
describes the results of reburning ce-
ment which had been damaged by floods during the
progress of the Khojak Tunnel. To this purpose a tur-
nace was employed which had been used for heating
trough sleepers before reshaping them, the fuel used
being dust coal. The damaged cement, which in most
cases was found to be set solid to the centre, was taken
out of the barrels, broken into pieces which would
pass through a 3" ring, placed in the furnace, and the
firing kept up day and night. After burning and cool-
ing the cement was ground in a steam mortar mill
and screened in a revolving screen of 1600 mesh. The
material so treated was found to heat when slaked it
used fresh, but this tendency disappeared after air slak-
ing 15 or 20 days. The results of tests showed the ma-
terial to have an average strength of nearly 200 Ibs. af-
ter a period of slightly more than 2 months, or about
one-third of the original strength. The re-burning was
done at a sufficiently low cost to make the expenditure
profitable, and the re-burned cement mixed with three
parts of sands to one of cement, gave excellent results.

Burning
Damaged Cement.

SHINGLED roofs have recently come into
favor for dwellings in Toronto. While
less durable, they are said to be cooler
in summer and warmer in winter than slate. A shingle
roof is also less liable to injury from wind and
settlement of the building. Perhaps its most important
recommendation, however, in the eyes of the architect is
the possibilities it offers for color effects. The monotony
of black slate roofs has long been a cause of dissatisfac-
tion with architects. Many of the new shingle roofs are
stained, while others have been left to the softening
influences of the weather. In the majority of instances
where a stain has been employed, the entire roof is made
uniform in tone—usually some shade of green. Now
and then the attempt has been made to use a variety of
shades, but as a rule the effect has not been satisfactory,
the gradations of tone not being sufficiently gradual.
Some architects have successfully adopted the method of
mixing their own shingle stains. By this plan they
claim to have been able to secure any desired color, as
well as any number of tones of a particular color, being
thereby enabled to obtain satisfactory graduated effects.

This method is also preferred on the ground of cheap-
ness.

Roof Coverings.

MR. Gilbert Cass, in an article in the
New York Record and Guide, supplies
data showing the wonderful rapidity
with which modern tall buildings are constructed in that
city. As an example, he takes the Broadway Cham-
bers, a structure 50x95 feet and 18 stories high, which
was contracted for on March 1st, 1899, and completed
on May 1st of the present year. The site had to be
cleared of old buildings, neighboring buildings and
streets supported, foundations put in and materials pre-
pared and assembled. Mr. Cass shows that the great
value of the land upon which these structures are erect-

The Financial Aspect
of Rapid Building.

THE CEANKDIAN KRCEITECT KXND BUILDER

ed renders such rapid construction necessary. Assum-
ing, he says, that the value of the land upon which the
building is to be erected is placed at $1,500,000, the
interest thereon at 4 per cent. is $60,000. If two
years are consumed in construction of the new building,
it will have cost in interest $120,000, to say nothing of
the loss of rental of the old building.” Therefore, own-
ers naturally hesitate about putting up structures of
this character unless the work can be completed within
a year. The writer referred to states that in order to
accomplish such rapid construction, drawings must be
prepared considerably in advance, and the contracts
should be let at least two months before the work is to
be begun. This gives the contractor the required

opportunity to get the structural steel and other mater-
ial under way in the shops.

Legislation Affecting IMPORTANT legislation has
Workmen and
Contractors.

recently
been enacted by the Dominion Parlia-

ment affecting the rights of workmen
and contractors engaged on public contracts. In July
last the House of Commons adopted the following
Resolution : ‘“ That it be Resolved, That all govern-
ment contracts should contain such conditions as will
prevent abuses which may arise from the sub-letting of
such contracts, and that every effort should be made to
secure the payment of such wages as are generally
accepted as current in each trade for competent work-
men in the district where the work is carried out, and
that this House cordially concurs in such policy, and
deem it the duty of the government to take immediate
steps to give effect thereto. It is hereby declared that
the work to which the foregoing policy shall apply
includes not only work undertaken by the government
itself, but also all works aided by grant of Dominion
public funds. That it is not expedient to mix with
this proposal the salaries of those employed in the
public departments of the government.” In pur-
suance of this resolution a number of new conditions
have been embodied in government contracts since that
date, the principal points of which are, that a con-
tractor shall not assign or sublet his contract ; that all
workmen employed upon government contracts shall
be residents of Canada, unless Canadian labor is not
available, or unless there should be special circum-
stances which would render it contrary to public
interest to enforce the condition. Workmen must be
paid in accordance with the Fair Wages Schedule pre-
pared by the government, the hours of labor and the
rate of wages to be such as generally obtain in the
locality in which the work is to be done ; the contractor
must furnish to the Minister of Labor a statement
showing names of workmen, rate of wages, amounts
paid and unpaid for work done, this statement to be
attested by a statutory declaration ; a similar statement
is to be furnished with regard to the materials pur-
chased for use on the contract ; the Minister of Labor
is given the right to reserve and pay over to the work-
man or the persons supplying materials out of the
moneys due the contractor, any unpaid amounts which

may be due them, no portion of the work is to be done
by piece-work.

An officer has been appointed to collect data from
various parts of the Dominion relating to the existing
scale of wages in each locality and the rate of ,wages
to be paid on each individual contract is specified by



AHEM ORNKXDIAM KROHITRCT AND BUILDER.

this official. The fixing by the government of the rate
of wages to be paid workmen should be of some
advantage to contractors, and will at least tend to
equalize to a greater degree than heretofore bids for
public works. Another effect of the measure will be
the employment by contractors for works of this
character of only the most rapid and skilled class of
workmen. Whether or not this will result in raising
the standard of workmanship will depend to some
extent upon the amount of employment afferded by
government works.

In connection with the newly established Department
of Labor there will be published an official journal
called the Labor Gazette in which will be printed
statistics, copies of legislation, reports of legal cases
affecting the interests and rights of workmen, etc.
Several correspondents have been appointed to report
to the department the rates of wages and labor
conditions in various centres of population. The first
number of this publication contains a complete list up
to the end of August of all contracts let by the Depart-
ment of Public Works since the adoption of the Fair
Wages Schedule. In connection with this list the
schedule of wages to be paid by the contractors on
these contracts is also given ; such information should
be of value to the contractor as well as to the workman.

In addition to the legislation above referred to there
has been put on the Statute Books a Conciliatory Act
which provides for the appointment of a conciliator by
application of either of the parties to a dispute, the
appointment of an arbitrator on application of both of
the parties, and under certain conditions a commis-
sioner or comnissioners to hold an enquiry under oath
where, for the better settlement of the disputes, such
course is deemed desirable. This Act, which is based
on similar legislation previously in force in Great
Britain, Australia and elsewhere, provides the machin-
ery whereby disputes between employer and workmen
may be adjusted, and is designed to reduce the number
of strikes. It is, however, a purely voluntary measure,
inasmuch as the Dominion Parliament has not the
power to pass a compulsory measure. This power,

affecting civil rights, resides in the Provincial Legis-
latures.

THERE appears to be need for the adop-

Uniform Contract. tion by Canadian architects and builders
of a standard form of contract. En-

quiry shows that there are at present in use many dif-
ferent forms—as many perhaps as a dozen in the city
of Toronto alone—while various forms are also in use
in the other cities and towns of the Dominion. Many
- architects, especially the younger members of the pro-
fession, seem to prefer to use special forms of their own.
The desire to maintain friendly relations with the archi-
tects and the keenness of competition, has induced con-
tractors to sign contracts, the terms of which they did
not always regard as being entirely just and satistactory.
Some 15 years ago a form of contract was agreed ypon
between the architects and builders of Toronto which
was found to be equitable and was generally used for
many years. Gradually, however, by reason of chang-
ing circumstances new forms were introduced, and the
number has steadily increased. The time seems to
have come when an effort should be made to draft a
standard form of contract which should conserve the
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rights of all parties concerned, and which would be
likely to come into general use throughout the Dominion.

HOT WATER VS. STEAM HEATING.

OCCASIONALLY one meets with a person who is an
ardent advocate of steam heating for dwelling houses,
and one or two instances come to mind in which the
advocates of sieam have shown their faith in the
system by installing it in their houses. Enquiry
shows, however, that steam heating for dwellings is
not generally popular and is not increasing in favor.
The demand for the hot water system on the contrary,
is constantly increasing, and this fact alone is the best
evidence of its greater suitability for house heating.

Fifteen years ago steam and hot air were exclusively
used for heating houses where furnaces were employed.
One of the largest manutfacturers of hot water apparatus
sought to at that period introduce the hot water
system into the eastern States and met with great
difficulties. The steam-fitters who had become familiar
with the installation of steam heating apparatus knew
nothing about hot water plant, and apparently did not
wish to take the trouble to learn. At first none of
them could be induced to put in a hot water system,
but the manufacturers were determined that the system
should be introduced, and upon obtaining an order,
sent their own men to put in the apparatus. In this
way the steam-fitters were gradually forced to give
attention to the new method and undertake the work of
installation.

To-day the great majority of houses of the better
class are heated by hot water, and no steam-fitter is
presumed to understand his business who cannot install
a hot water system. There are many advantages

connected with the hot water system as compared with
steam heating.

It is, in the first place, more econ-
omical, much less fuel being required than where steam
is used. The regulation can be adjusted to suit
climatic conditions, while with steam the same degree
of heat is maintained at all times. With hot water the
heat is retained by the water for some time after the
fire has been extinguished. With steam the radiators
cease to give out heat immediately that the temperature
in the boiler falls below 212 degrees, and in starting up
the system this temperature must be reached before
any heat is available, while with hot water when the
temperature reaches 35 or 40 degrees, radiation of heat
commences. There is also with hot water heating the
advantage of greater humidity of air as compared with
either steam or hot air. The value of this greater
moisture in the air to the health of the occupants of
dwellings need scarcely be dwelt upon.

While steam heating is not well adapted for dwellings,
itisundoubtedly superior to hot water or anyother method
for public buildings where some of the rooms may at
times be vacant. Hot water would be liable to freeze in
the pipes in such rooms. It is also, as stated by Mr.
Robert King in the paper published in the last number
of this journal, bést adapted for large greenhouses, as
the heat can be forced more rapidly through long
stretches of pipe, while with the spraying apparatus,
which is a necessity in all large greenhouses, the re-
quired humidity in tne air can easily be supplied.

Plain English and plain type, well put together, have
made more fortunes than all things else combined.—
Press and Printer.
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BY THE WAY.

THE management of the celebrated Carnegie Public
Library at Pittsburg, Pa., the design ot which was
selected by competition a few years ago, propose to
remove the building to another site 4,000 feet distant,
with the object of preserving its appearance from injury
from changes which are now taking place around it.
The building is 150 x 400 feet in size, having a skeleton
of steel cased with stone. Its estimated weight is
58,000 pounds. Means must be found of transporting
it across a ravine 200 feet wide and 100 feet deep.

Sl Gl

THE somewhat surprising statement is made that it
is the intention of the Pennsylvania Railway Company
to supersede the iron bridge across the Susquehanna
river at Rockville, near Harrisburg, by one of masonry.
The structure about to be removed consists of twenty-
three spans of about 160 feet each. The masonry
bridge will have forty-eight spans of 70 feet each, and
including piers and approaches the total length will be
3,820 feet, or nearly three-quarters of a mile. Masonry
is considered to have advantages over steel in en-
durance and economy of repairs.

YR S

IN Montreal and several of the the smaller cities and
towns organizations of public spirited citizens have
been formed to promote and protect the interests of the
residents and property owners. These organizations
will make suggestions with regard to the manner of
carrying out public improvements, and exert an in-
fluence in behalf of the selection of a proper class of
men to compose the municipal council. The latest
town to join this movement is North Toronto, and 1
observe that in the fore front of the movement is Mr.
W. R. Gregg, the Registrar of the Ontario Association
of Architects.

X X%

THE relative merits of the various methods of heating
were under discussion, when a well-known Toronto
steam fitter told how he once lost an important con-
tract. He had submitted a tender for installing a
steam heating plant in a court house in a certain town
in Ontario, and in common with other bidders, was
asked to attend a meeting of the council for the purpose
of fully explaining his system. At the conclusion of his
remarks, the representative of a firm of manufacturers
of hot air apparatus got up and addressed the as-
sembled councillors, the majority of whom were far-
mers, somewhat as follows: ¢ Gentlemen,—you all
know what happens when a steam thresher explodes or
gets in too close contact with the barn. How would
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you like to sit here knowing that beneath you was a
steam boiler liable to explode at any moment?” In
vain the steam fitter explained that no damage could
occur from a boiler operating with but five pounds
pressure—the hot air man’s ruse succeeded, and he
was given the contract. The apparatus which he in-
stalled has since been replaced by steam.
o A 4

THE locality in which the town of Midland, Ont., is
situated abounds in springs of water. So strong is the
flow from these springs, that by placing a small water
wheel in his cellar the proprietor of one of the hotels
forces the water into an elevated tank, from which it is
drawn as required through pipes and taps. The device
has been in successful operation for a number of years.
It is proposed to construct next year a water works
system which will be supplied from springs situated
about a mile distant from the town. Midland is said to
be very prosperous, there being at present under con-

struction about 275 dwellings, ranging in cost as high
as $15,000.

THE OCTAGON.

THE American Institute of Architects opened rooms
last year as headquarters in Octagon House, Eighteenth
street and New York avenue, Washington, D. C.
The secretary, Mr. Glen Brown, here preserves all
literature which is received in exchange for the Insti-
tute’s Proceedings and in other ways, and classifies ‘it
in the most careful manner. The Institute now re-
ceives publications from more than forty-three foreign
societies, forty American societies and institutions, and
fifty-nine publications on architecture and alljed sub-
jects.

A card catalogue is kept, and a quarterly bulletin is
issued by the Institute, in which is given an index of all
publications received and another index of the literature
contained in them classified under subj
for instance, acoustics, banks,
cement, colonial,

ect headings, as,
biographical, brickwork,
construction, French school, ete.
This bulletin is sent to the Ontario Association of
Architects, and will be kept in the new rooms,
street west, Toronto,

reference.

Mr. S. Okamato, an architect from Tokio, Japan,
lately called at the Octagon, and left a gift of one
hundred sets of drawings of tea houses made with a
brush with as true and neatly drawn lines as if done by
a pen. These drawings are folded on a plan so that
when the sides, partitions, &c., are raised a paper
model is formed showing both exterior and interior of
the house. Mr. Okamato says -that the Society of
Japanese Architects has sixty full members who are
educated in the modern sense, and over 700 sub-mem-
bers forming a distinct class, and including anyone
connected with buildings, contractors, uneducated
architects, superintendents and foremen.

W. R. Grece, Registrar O.A,A.

96 King
and will be found valuable for

A resolution recently passed by the Dominion Trades Council
recites the fact that a great cause of disease is insanitary plumb-
ing, and favors application to the various governments for leyisla_
tion to compel all municipalities using water works and sewerage
systems to appoint a permanent plumbing inspector.
yet a number of cities in Canada which have no plumbing inspect-
or. These should be compelled to appoint one. In the case of

towns the expense would be too great, unless there could be
combined with the position other duties.

There are
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LEGAL. :
Mr. J. W. Siddall, architect of the St. Lawrence market
improvements, Toronto, has entered an action for slander
against alderman Sheppard, a member ot the Board of
Control of the City Council claiming $10,000 damages.

BROWN vs. EAGER.—]Jidgment by the Court of Appeal at
Toronto on appeal by defendant Eager from judgment of Falcon-
bridge, J., in favor of plantiff in action to recover from defendant
Fillion $2,158.44 (and interett) alleged to have been
advanced to him by plaintiffs in connection with a con
tract dated July 23, 1896, for the construction by Fillion of four
dams on the river'Otonabee, between Nassau and Lakefield, as
part of the construction work of the Trent canal extension. The
plaintiffs were the original contractors with the Government, and
they alleged that defendant Eager was a partner in the contract
with Filion' by reason of subsequent agreement between Filion
and him after Filion had failed to keep his contract, and so liable,
and, if not a partner, that the money was advanced by plaintiff to
Filion at Eager's request and for his use. The trial judge held
that defendants were not partners, but that defendant Eager had
made himself liable by his conduct, particularly by his letter of
December 7, 1897, requesting plaintiffs to pay for provisions and
supplies for Filion's camp and his telegrams of December 17,
1897, requesting them to advance the amount necessary to carry
on the work and to pay back wages, if necessary. Held, that
defendant Eager was liable to plaintiffs for such moneys as they,
on the authority of his letter and telegram, may have properly
advanced or paid to or for Filion in respect of the contract, but
whether the moneys claimed in this action are payments and ad-
vances properly chargeable to Eager under such a letter and
telegram must be dealt with by the Master upon the reference
directed. Appeal dismissed with costs.

A Case UNDER THE WORKMEN'S COMPENSATION FOR INJURIES
Act.—The following particulars are given in vol. 31, page 521,
of the Ontario Law Reports for the current year, relating to a
workman, who, while employed by contractors in the erection of a
building, sustained injuries by falling a distance of 3o feet to the
ground through the giving way of part of the scaffolding on which
he was working. He claimed damages for negligence in the
construction of the scaffolding. The scaffold on which he was
standing consisted of a single plank, 16 feet long, one end of
which rested on a trestle, and the other on a stay formed of a
plank nailed to two upright posts forming part of the main build-
ing. The stay, as originally fastened to the posts, was perfectly
secure, as the plank forming the stay was 2z inches thick and
rested on its edge on a cleat securely fastened to the posts by
spikes ; the stay itself being also securely fastened to the posts
by large spikes. The whole evidence showed that the stay,
while in that condition, was capable of sustaining a great weight.
The general superintendent of the contractors’ works was
explicit in giving directions to the workmen, from time to time,
that the stays should be put up and secured as these stays were.
The day before the accident, the stay in question was removed
by two of the workmen, for their own convenience, while working
a winclass, and raised about a foot above the cleats and nailed
to the posts. This rendered the stay dangerous, because it was
fastened at one end with two or three nails, and at the other end
(upon which the plank forming the scaffold was placed) by only
one nail.  On the day of the accident the plaintiff (the carpenter)
and a fellow workman, were directed by the foreman on this
work to cut off the ends of two beams at the top of the third
story, and the plank referred to was thrown across from the
trestle to the stay, a distance of 12 feet. The carpenter and his
companion mounted this plank, which was over an open hatch-
way, when the stay gave way, and the carpenter fell down
through the hatchway and so received the injuries for which the
action was brought. In answer to written questions put to them
by the judge, the jury found :—(1) that the defendant (the con-
tractors’ foreman) did not direct the two workmen to remove the
stay ; (2) that replacing the stay caused it to be defective ; (3)
that the defect was not discovered through the neglect of the
contractors’ foreman; (4) that the foreman placed the plank
across between the two beams to form the scaffold 3 (5) that
the foreman, through his own negligence, was not aware that
the stay was defective. The jury assessed the damages at $500.
The trial judge reserved judgment ‘on these answers, and sub-
sequently dismissed the action with costs. He held that the jury
having found that the foreman did not direct the two workmen
to remove the stay, there was no evidence to support the finding
of the jury that the defect was not discovered through the
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negligence of the foreman. The foreman, he said, had no reason
to suppose that any charge had been made in the stay. On
returning with their answers the jury were asked by the judge
what was the negligence imputed to the foreman. They replied :
¢ The plank would be higher at one end than the other, and he
could easily see facing that.” As to this the court makes the
following comments : ‘ The foreman having a right to assume
that the stay had not been tampered with by the workmen, and
that it was in the condition of security in which it was placed
under his directions, and when it was in the same condition up to
3 o'clock the previous day, there was nothing in the mere
difference in the height of the two ends of the plank to indicate
that there had been a change. The difference caused no com-
ment on the part of the plaintiff who was present and saw the
plank placed in position, and who mounted on it to commence
work. If it could be held that there was negligence on the part
of the foreman upon the facts disclosed here, it would cast a
responsibility on ' employers never contemplated by the Act.'
(rgoo), Ontario Reports, vol. 31, page 521.

STANDING DRAWING BOARD.

The following description of a standing drawing board is contri-
buted to the American Machinist by Mr. Baxter Alakson. He
says that he is well pleased with it. The board is 6 ft. by 4 ft.,
and when standing at an angle of 30 degrees from a vertical
plane the lower edge is 24 inches from the floor. The straight-
edge is carried by two drums. These drums are keyed 5-16 in.
shaft running the full length of the board. At midway of the
shaft is another drum of the same diameter, which
is wrapped in the opposite direction, and to which is attached the
counterweight which balances the straigtedge. The carrier
cords are of braided linen, are simply laced to the straightedge.
Each of the little holes shown at the ends of the straigtedge has
in it a brass bushing, rounded at the ends, to make the cord run
through easily. At each end of the straightedge is a cleat 34 in.
thick, lapping the ends of the board, to prevent any side move-
ment.

METHOD OF DIFFUSING LIGHT,

As an experiment in trying to obtain a uniformly distributed
light throughout the rooms of the new engineering building of
the University of Wiscousin, the auditorium and drawing rooms
will be lighted by electricity with the lamps so placed as to be in-
visible to persons in the rooms. They will be arranged around
the sides of the rooms with opaque reflectors to project the light
evenly over dead white ceilings. These ceilings will reflect the
light throvghout the rooms, thus furnishing a reflected light of
uniform intensity everywhere in the rooms. Prof. J. B. Johnson,
Dean of the College of Engineering, of the University of Wiscon-
sin, says it is not known that this method of illumination is now in
use anywhere in America, but the professors in the electrical de-
partment of the College of Engineering affirm that it can be
readily done. >

ON the morning of September 25th, the Works of the Caledon-
ian Portland Cement Co. at Marlbank, Ont., were destroyed by
fire, with the exception of the kiln house. Spontaneous combus-
tion of coal gas is given as the cause. The fire appliances are
said to have been very inadequate. The loss is placed at $60,000.
The capacity of the works was 500 barrels per day. The Manag-
ing Director, Mr. F, G. B. Allan of Deseronto, states that the
works will be immediately rebuilt, and in a more substantial man-
ner.

THE new Immigrant Station on Ellis Island, New York Harbor,
has stone roofs, each serving as a balcony floor, designed by
Messrs. Boring and Tilton, architects. These are of thick slate
slabs, supported on steel beams, according to the Engineering
Record. The slabs were selected sound and uniform in color,
1}4 inches thick, and dressed smooth on both sides. On each
beam galvanized iron double gutters are fixed along each side of
top flange, to catch any leakage at the joints, which are filled
with slater’s cement. The slabs are clamped to the top flanges
of the beams by steel clips, having bolts set with plaster of Paris
in holes drilled in the slate. These metal clips are 1% in. by
3/16 in., and are 18 in. apart. The roof is pitched to the tront
edge, where it drains into a copper gutter on wrought iron
brackets, with one side flashed up over the blocks which raise
the slabs from top of the beams to clear the joint gutters.
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STANDARD SPECIFICATIONS FOR STEEL
AND IRON.*

SPECIFICATIONS FOR STEEL FOR BRIDGES AND SHIPS.

1. Steel shall be made by the open-hearth process.

2. Each of the three classes of structural steel f_or
bridges and ships shall conform to the following limits
in chemical composition :

Steel made by Steel made by

the Acid the Acid

Process. Process.

per cent. per cent.
Phosphorus shall not exceed.... 0.08 0.06
Sulphur shall not exceed........ 0.0€ 0.06

3. There shall be three classes of structural steel for
bridges and ships, namely, rivet steel, soft steel and
medium steel, which shall conform to the following
physical qualities :

4. Tensile tests :

Tensile strength, pounds per square inch 50,000 to 60,000 rivet
steel, 52,000 to 62,000 soft steel, 60,000 to 70,000 medium steel.

Yield point in pounds square inch shall not be less than 30,000
rivet steel, 32,000 soft steel, 35,000 medium steel.

Elongation in per cent. 8inches shall not be less than 26 rivet
steel, 25 soft steel, 22 mediurm steel.

5. For material less than 5-16 inch and more than 3
inch in thickness, the following modifications shall be
made in the requirements for elongation :

(a) For each increase of %6 inch in thickness above 3%
inch, a deduction of 1 per cent. shall be made from the
specified elongation.

(b) For each decrease of 1-16 inzh in thickness below
5-16 inch, a deduction of 214 per cent. shall be made
from the specified elongatiom.

(c) For pins made from any of the three classes of steel
the required elongation shall be 5 per cent. less than that
specified in paragraph 4, as determined on a test speci-
men the centre of which shall be 1 inch from the surface.

6. Eye bars shall be of medium steel. Full size tests
shall show 1234 per cent. elongation in 15 feet of the
body of the eye-bar, and the tensile strength shall not
be less than 55,000 Ibs. per square inch. Eye-bars shall
be required to break in the body, but should an eye-bar
break in the head, and show 12% per cent. elongation
in 15 feet and the tensile strength specified, it shall not be
cause for rejection, provided that not more than one-third
of the total number of eye-bars tested break in the head.

7. The three classes of structural steel for bridges
and ships shall conform to the following bending tests,
and for this purpose the test specimen shall be 1% inch
wide, it possible, and for all material 3{ inch or less in
thickness the test specimen shall be of the same thick-
ness as that of the finished material from which it is cut,
but for material more than 34 inch thick the bending
test specimen may be 14 inch thick.

Rivet rounds shall be tested of full size as rolled.

(d) Rivet steel shall bend cold 180 degs. flat on itself
without fracture on the outside of the bent portion.

(e) Soft steel shall bend cold 180 degs. flat on itself
without fracture on the outside of the bent portion.

(f) Medium steel shall bend cold 180 degs. around a
diameter equal to the thickness of the specimen tested,
without fracture on the outside of the bent portion.

8. The standard test 'specimen of 8 inch gauged
length shall be used to determine the physical properties
specified in paragraphs Nos. 4 and 5. The standard
shape of the best specimen for sheared plates shall be
as shown by the following sketch :

>
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For other material the test specimen may be the
same as for sheared plates, or it may be planed or turned
parallel throughout its entire length and in all cases
where possible, two opposite sides of the test specimens
shall be the rolled surfaces. Rivet rounds and small
rolled bars shall be tested of full size as rolled.

(9) On the tensile test specimen shall be taken from

* Recommended by a Special Committee of the American Institute Civil Engineers.
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the finished material of each smelt, but in case this de-
velops flaws or breaks outside of the middle third of its
gauged length, it may be discarded and another test
specimen substituted therefor.

10. One test specimen for bending shall be taken
from the finished material of each melt as it comes
from the rolls, and for material 3 inch and less in thick-
ness this specimen shall have the natural rolled surface
on two opposite sides. The bending test specimen
shall be 172 inch wide if possible, and for material more
than 3/ inch thick the bending test specimen may be
14 inch thick.

(g) The bending test may be made by pressure or by
blows.

11. Material which is to be used without annealing

or further treatment shall be tested for tensile strength
in the condition in which it comes from the rolls. For
material which is to be annealed or otherwise treated
before use, a full-size section of tensile test specimen
length shall be similarly treated before cutting the ten-
sile test specimen therefrom.

12. For the purpose of this specification, the yield point
shall be determined by the careful observation of the drop
of the beam or halt in the gauge of the testing machine.

13. In order to determine if the material conforms to
the chemical limitations prescribed in paragraph No. 2
herein, analysis shall be made of drillings taken from a
small test ingot,

14. The variation in cross section or weight of more
than 214 per cent. from that specified will be sufficient
cause for rejection, except in the case of sheared plates,
which will be covered by the tollowing permissible vari-
ations :

(h) Plates 1214 lbs. per square foot or heavier,
when ordered to weight, shall not average more than
2}; per cent. variation above or 2% per cent. below
the theoretical weight.

(i) Plates under 1214 lbs. per square foot, when
ordered to weight, shall not average a greater variation
than the following :

Up to 75 inches wide, 214 per cent. above or 2%
per cent below the theoretical weight ; 75 inches and
over, 5 per cent. above or 5 per cent. below the theo-
retical weight.

(j) For all plates ordered to gauge there will be per-
mitted an average excess of weight over that corres-
ponding to the dimensions on the order equal in amount
to that specified in the following table :

TABLE OF ALLOWANCES FOR OVERWEIGHT FOR RECTANGULAR
PLATES WHEN ORDERED TO GAUGE. THE WEIGHT OF ONE
CuBic INCH OF ROLLED STEEL 1s ASSUMED TO BE 0.2833
LBS PLATES % INCH AND OVER IN THICKNESS.

Width of Plate.
~ i B
Thickness of Up to 75 75 to 100 Over 100
Plate. Inches. Inches, Inches.
Inch. Per cent. Per cent, Per cent
Y 10 14 18
5/16 8 12 16
% 4 10 13
7/16 6 8 10
Y 5 7 9
9/16 4% 6} 8%
b2 4 6 8
Over 3% 3% 5 6}

PLATES UNDER ¥ INCH IN THICKNESS.
Width of Plate

Thickness of Up to 50 50 inches and
Plate. inches. Above.
Inch. Per cent. Per cent.

Y% up to 5/32 10 15
5/32 up to 3/16 81 124
3/16 up to i 7 10

15. Finished material must be free from injurious
seams, flaws or cracks, and have a workmanlike finish.

16. Every finished piece of steel shall be stamped
with the melt number, and steel for pins shall have the
melt number stamped on the ends. Rjvets and lacing
steel, and small pieces for pin-plates and stiffeners, may
be shipped in bundles, securely wired together, with
the melt number on a metal tag attached.

17. The inspector representing the purchaser shall
have all reasonable facilities afforded to him by the
manutacturer to satisfy him that the finished material
is furnished in accordance with these specifications.
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All tests and inspections shail be made at the place ot
manufacture prior to shipment.

SPECIFICATIONS FOR STRUCTURAL STEEL FOR BUILDINGS.

The only marked deviations from the specifications for
bridge and ship steel are in the following clauses and in
permission to use Bessemer as well as open-hearth steel:

2 Each of the two classes of structural steel for build-
ingsshall not contain more than o.10 per cent. of phos-
phorus.

3 There shall be two classes of structurzl steel for
buildings, namely, rivet steel and medium steel, which
shall contorm to the following physical qualities :

4. Tensile tests.

Rivet Steel. Medium Steel.

Tensile strength, pounds per
square inch § .

Yield point,in pounds per Sq.
in. shall not be less than .

Elongation, per cent. in 8 ins.
shall not be less than 3 26 22

50,000 to 60,000 60,000 to 70,000

30,000 35,000

SPECIFICATIONS FOR WROUGHT-IRON.

1. Wrought-iron shall be made by the puddling pro-
cess or rolled from tagots or piles made up from No. 1
wrought-iron scrap, alone or with muck bar added, it
being understood that test iron Class B and stay-bolt
iron contain no scrap.

2. The minimum physical qualities required in the
four classes of wrought-iron shall be as follows :—

Refined Test Iron Test Iron Stay-Bolt

Iron. Class A. Class B. Iron.
Tensile strength, lbs,
per sq. in. 5 5 48,000 48,000 50,000 46,000
Yield point, Ibs. per
sq. in. ¥ x 3 25,000 25,000 25,000 25,000
Elongation, per cent.
in 8 ins. 3 15 20 25 28

3- In sections weighing less than 0'654 Ib. per lineal
foot the percentage of elongation required in the four
classes specified in paragraph No. 2 shall be 11°25 per
cent., 15'00 per cent, 1875 per cent., and 21'00 per
cent. respectively.

4. The four classes ot iron when nicked and tested
as described in paragraph No. g shall show the follow-
ing fracture :—

(a) Refined iron, a generally fibrous fracture, free
from coarse crystalline spots. Not over 15 per cent.
of the fractured surface shall be granular.

(b) Test iron class A, a generally fibrous fracture,
free from coarse crystalline spots. Not over 10 per
cent. of the fractured surtace shall be granular.

(c) Test iron class B, a long, clean, silky fibre, free
from slag or dirt or any coarse, crystalline spots. A
few fine crystalline spots may be tolerated provided
they do not in the aggregate exceed 10 per cent. of
the sectional area of the bar.

(d) Stay-bolt iron, a long, clean, silky fibre, free
from slag or dirt, and wholly fibrous, being practically
free from crystalline spots.

5. The four classes of iron when tested as described
in paragraph No. 10 shall conform to the tollowing
bending rests :—

(e) Refined iron shall bend cold 180 degs. around a
diameter equal to twice the thickness of the tested speci-
men, without fracture on outside of the bent portion.

(f) Test iron class A, shall bend cold 180 degs. around
a diameter equal to the thickness of the tested specimen,
without fracture on outside of the bent portion.

(g) Test iron class B, shall bend cold 180 degs. flat
on itself without fracture on outside of the bentportion.

(h) Stay-bolt iron, a piece of stay-bolt iron about 24
inches long shall bend in the middle through 180 degs.
flat on itself, and then bend in the middle through
180 degs. flat on itself in a plane at a right angle to the
former direction, without a fracture on outside of the
bent portions. Another specimen with a thread cut
over the entire length shall stand this double bending
without showing deep cracks in the threads.

6. The four classes of iron, when tested as described
in paragraph No. 11, shall conform to the following
hot-bending tests :—

(i) Refined iron shall bend sharply to a right angle,
without showing cracks or flaws.

(j) Test iron class A, shall bend through 180 degs.
flat on itself, without showing cracks or flaws.
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(k) Test iron class B, shall bend through 180 degs.
flat on itselt, without showing cracks or flaws. A
similar specimen heated to a yellow heat and suddenly
quenched in water between 8o degs. and go degs. F.
shall bend without hammering on the bend, 180 degs.
flat on itself without showing cracks or flaws. A similar
specimen heated to a bright red heat shall be split at
the end and each part bent back through an angle of
180 degs. [t will also be punched and expanded by
drifts until a round hole is formed whose diameter is not
less than nine-tenths of the diameter of the rod or width
of the bar. Any extension of the original split or indi-
cations of fracture, cracks or flaws developed by the
above tests will be sufficient cause for the rejection of
the lot represented by that rod or bar.

(1) Stay-bolt iron shall bend through 180 degs. flat
on itself, without showing cracks or flaws. A similar
specimen heated to a yellow heat and suddenly que.nched
in water between 8o and go degs. F. shall bend, without
hammering on the bend, 180 degs. flat on itself, with-
out showing cracks or flaws. :

7. Stay-bolt iron shall permit of the cutting _of_a clean,
sharp thread, and be rolled true to gauges desired so as
not to jamb in the threading dies.

8. Whenever possible, iron shall be tested in full
size as rolled to determine the physical qualities speci-
fied in paragraphs Nos. 2 and 3, the elongation being
measured on an 8-inch gauged length. In flats and
shapes too large to test as rolled, the standard test
specimen 1% iach wide and 8 inches gauged length.
In large rounds the standard test specimen of 2 inches
gauged length shall be used ; tbe centre of this speci-
men shall be half-way between the centre and outside
of the round.

Kot RO 44" -10795mm, - P 763
(R b 24*5715mm, )li&j&’-law 3
w:lnnr. 5. 35mm. i

9. Nicking tests shall be made on specimens cut from
the iron as rolled. The specimen shall be slightly and
evenly nicked on one side, and bent back at this point
through an angle of 180 deg. by a succession of light
blows. Tested iron class B and stay-bolt iron may be
nicked approximately 20 per cent. of its thickness.

10. Cold bending tests shall be made on specimens
cut from the bar as rolled. The specimen shall be bent
through an angle of 180 deg. by pressure or by a suc-
cession of light blows.

11. Hot bending tests shall be made on specimens
cut from the bar as rolled. The specimens, heated to a
bright red heat, shall be bent through an angle of 180
deg. by pressure or by a succession of light blows, and
without hammering directly on the bend.

If desired a similar bar ot any of the four classes of
iron shall be worked and welded in the ordinary manner
without showing signs of red shortness.

12. The yield point specified in paragraph No. 2 shall
be determined by the careful observation of the drop of
the beam or halt in the gauge of the testing machine.

13. All wrought iron must be practically straight,
smooth, free from cinder spots or injurious flaws,
buckles, blisters or cracks. As the thickness of bars
approaches the maximum that the rolls will produce the
same perfection of finish will not be required as in
thinner ones.

In flat and square bars 1-32 inch variation either way
from the size ordered will be allowed. ‘

In round iron o'or1 inch variation either way from the
size ordered will be allowed, except in stay-bolt iron,
which shall be at least o'or inch, and not more than
o-025 inch below normal size, to insure freedom from
jambing in thefhreading dies.

INSPECTION.

14. This clause, for inspection, is the same as for
bridge steel.
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THE STRENGTH OF TIMBER, AND HOW TO TEST IT.

I PROPOSE to discuss in this paper the determination of the chief
mechanical properties of timber. I shall deal with the methods
best adapted’'for obtaining their numerical values, and also the
actual results obtained in the most modern experiments.

You will find scattered through the older text books, the pro-
ceedings of various societies, and in other works an immense
mass of experimental results of mechanical tests of various kinds
of timbers, including all the timbers used in constructional work.
Unfortunately, many of these figures are not very reliable, and if
used in any calculations require to be used with the utmost cir-
cumspection and caution. There are three reasons for this state-
ment :—

(a) The tests were in almost every case carried out on speci-
mens of very small sizes, and often it is quite clear that the speci-
mens were selected with great care, so as to insure straightness
of fibres and freedom from all knots and other blemishes ; they
were thus by no means fairly representative of the average qual-
ity of the particular timber experimented on.

(b) From the unfortunately very loose way in which various
timbers are named on the market, it is sometimes impossible to
know now what the timber was which was tested.

(c) In no case, as far as I know, were any observations made
to determine the amount of moisture in the timber at the fime of
the test, in most cases not even the time of seasoning was given,
nor time of felling, &c. Now as will be seen shortly the moisture
condition is a vital factor in determining the mechanical proper-
ties of timber.

The first tests in which careful observations were made both as
to moisture condition, and previous history of the timber were
those made by the late Professor Bauschinger at Munich in 1883
and 1887, the results being published in Mitthilungen aus dem
Mechanisch-Technischen Laboratorium der K. Technischen
Hochschule in Munchen,” 1883 and 1887. He investigated very
fully the influence of moisture on the strength both as regards
crushing and cross bending. His first method of determining the
dryness of his specimens was to dry sawdust or chips from his
specimens in a current of dry, warm air ata temperature of 214
deg. Fahr. for about eight hours, and to determine the loss of
weight by careful weighings before and after drying. The differ-
ence of weight shown by the two weighings divided by the dry
weight gives the percentage of moisture present in the sample.
He afterward adopted the plan of drying the whole tested speci-
men at the above temperature in an oven from two to four days,
determining the loss as before by weighings. He eventually se-
lected 15 per cent. as a standard of moisture to which all results
should be reduced. (Timber in a dry, well-warmed house has
probably about 10 per cent. of moisture. )

The law expressing the relation of strength to moisture present
in the specimen was readily determined by making tests on sev-
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eral specimens cut from the same stick of timber,
being of different degrees of dryness.
a base of moisture percentage gave a ¢

fig. 1.

the specimens
Plotting the strengths to
urve of the form shown in

The equation to this curve gives the law expressing how the
strength increased with increase of dryness. Making use of this
law, the result at different moisture conditions can be reduced to

From alecture delivered by Professor Hudson Beare at ' Hall di
s0d ropeiured B The B tid ¢ at Carpenters’ Hall, Lon on,
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the standard dryness of 1

5 per cent. for that particular class of
wood. :

The next great series of tests were made on behalf of the
Forest Department of the Board of Agriculture of the United
States from 1891-18g5. The experiments were wmade as to the
mechanical tests by Professor Johnson, while all timbers were
examined carefully as to their cellular structure, at Washington.
Over 300 trees were cut down and experimented with, embracing
ten different kinds of pine or needle leaf (soft woods) and five
different kinds of broad leaf trees (hard woods) all United States
timber trees.

Very careful observations were made as to the condition of the
soil and climate where they were grown, the age and size of
trees, and conditions of growth, time of felling, &c.

As in Bauschinger's tests, to whom entirely belongs the credit

of establishing a rational system of timber testing, very careful
determinations were made of the moisture conditions of the tested
bars. For this purpose, they adopted the plan of cutting a thin
disc across the whole of the section of the stick as close to the

fracture point as possible. These were at once weighed and

again weighed after drying for a sufficiently long period in a
current of warm, dry air, temperature 220 deg. Fah. As in
Bauschinger's experiments, it was again found that the moisture
condition was a vital one in determining the
properties.

Johnson's crushing tests of similar material with different de-

mechanical
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grees of dryness, as shown by fig. 2, seems t
greatest strength is reached not when the wood is absolutely dry,
but with some 3 per cent. or 4 per cent. of moisture. It is some-
what difficult to ascertain this with perfect accuracy as absolutely
dry wood re-absorbs moisture so rapidly from the air ; it is how

ever not a point of practical Importance as such dryness condition
as 3 per cent. is never found in actual practice,

Another point, however, of much greater practical importance
brought out by these tests was that re-absorbed moisture has the
same effect in weakening the timber as the original sap. This is
shown by the two curves in fig. 2, one belng a series of tests of
material undergoing a steady increase of dryness, the other of
material with its moisture being steadil

This, of course,

o show that the

y increased by absorption.
is of importance in such cases as timber in use
underground in damp situations where no means are taken to
prevent the absorption ot the water. He found as a general rule
that the strength with 12 per cent. moisture was, with all species,
75 per cent. greater than when ‘“ green.”

The form of these curves for variation of strength with variation
of moisture indicates clearly enough that increase of moisture be-
yond a certain amount has little effect, the reason being that we
are then merely filling the cells themselves with water ; and simi-
larly, when drying, the curve begins rapidly to steepen when the
walls themselves begin to dry ; this occursin the case of pines at
about 33 per cent. moisture.

Another question investigated in these tests which we may deal
with here was whether or not ¢ bleeding " or tapping for turpen-
tine, the “ pitch pine ” had any harmful effect upon its mechanical
properties. (It has been freely stated that it did, as well as on its

durability.) The experiments showed, as a result of over 1

»300 se
parate tests,

no such result; the mechanical properties were appar
ently not in any wayidjured. An investigation was also made as to
effect of rapid seasoning, and here, again, no injurious effects
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were produced by this process as usually carried out with cur-
rents of hot air.

We will now deal in succession with the different kinds of tests
made to determine the mechanical properties of timber, giving a
few typical results in each case.

TENSION EXPERIMENTS.

Tension experiments are very difficult to carry out owing to the
fact that the specimens so frequently give way by shear, drawing
out the part held in the shackles.

The form of specimen usually adopted is shown in fig. 3, with
the dimensions.

The results of different experiments vary very much, partly from
the above cause, and partly because the specimens being of ne-
cessity small, the great influences of original differences in quality

s o

Pt

FIG.S

are more important. The tenacity, however, appears to be rela-

tively very great, especially when one considers the porous nature
of timber. &

Professor Lanza, who failed to get satisfactory results with his
big tension tests, says, ‘“ tie bars in construction will always give
way in some other manner than by direct tearing, for instance, by
tearing out the fastenings by shearing and splitting the timber. "’

Again, in the long series of tests of American timber made by
Professor Johnson for the United States Government they decided
to abandon tension experiments because ““it was thought timber
would never fail in pure tension in practice, "

Bauschinger found that the elastic limit in tension practically
coincided with the breaking point ; while, apparently, the influence
of time of felling soon disappeared. The figures given below
are taken from Bauschinger's first paper, and show the great
difference of strength in tension between the living sap wood and
the dead heart wood. The figures are the mean of eight tests
for the sap wood and four tests for the heart wood in each case, and
they show also the influence of time of feelling, which, however,
as stated before, appears to disappear after a long seasoning :—

COMPARISON OF STRENGTH OF HEART WOOD AND SAP WOOD IN
TENSION, AND OF SUMMER AND WINTER FELLING.

Tenacity in Ibs. per sq. inch.

Summer felled. Winter felled.
Sap Wood. Heart Wood. Sap Wood. Heart Wood.
Red Pine 14,940 3,270 10,660 4,120
Spruce. . 13,790 44413 17,620 4,905
COMPRESSION.

Fortunately it is much easier to carry out crushing tests, easier
to make our specimens, and easier to get concordant results,
Enormous numbers of tests have been made at various times ; but
I will only deal with the more modern ones, in which the condi-
tion of the timber as to moisture, &c.—to which I have already
drawn attention—has been noted.

Bauschinger concluded that when the average quality of a tim-
ber was under determination—as, for example, when investigat-
ing the effect of time of felling-—then pressure tests were the best.
He advises cutting a disc from each end and from the centre of
the log, then dividing each of these into four sections, and from

each of these cutting a square prism of length aboy

L one and a
half times its side.

These should be crushed, if possible, at a
standard dryness of 13 per cent., and their density determined by
weighing and measuring.

Bauschinger found for pine woods that the strengths of short
columns when plotted to a base of densities gives a straight line
that is the crushing strength is a function of the density.

The figures below are Bauschinger’s results for the crushing
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strength per square inch reduced to 10 per cent. dryness for the
same quality of timber as the tension figures just given:—

SUMMER FELLED.

Red Pine...... 5,310 Ibs. per square inch.

Spruce. . e PR i (- S B 53 L
WINTER FELLED.

Red Pine.. .. 7,167 lbs. . per square inch.

Spruce. i .o 8,600 f g e 88

In Lanza's tests a large number of poats 7 in. and 10 in. diam-
eter, mostly 12 feet long, were crushed ; all gave way by pure

compression. A summary of the results obtained are given
below :— s

Max. Min. Mean. ’
Yellow Pine . ovavivscnis 4,720 3,920 4,370 l?‘s. ?:] l‘!‘!.
Old and seasoned whiteoak 5,197 3,965 4,480

Another big series was made on the Watertown machine in the
United States of America on struts of considerable length. These
show markedly the same condition of affairs as with long struts/ot
iron and steel—namely, an enormous reduction of strength with
increase of ratio of least diameter to length, These Watertown
tests 'were apparently on green timbers, but the data is not
known.

In several cases three pieces were bolted and keyed together
to act as one, but in no case did they show a greater strength per
square inch (they were all 15 ft. {long) than single pieces, though
they ought, according to the ordinary formula for the strength of
columns, as they had their least dimension increased—in fact,
they buckled out in the same plane as the single one.

Fig. 4 shows the relation of crushing strength to length of col-

1
umn, or rather to ratio — for yellow pine.
d

Johnson in his compression tests, cut off pieces 8 in. long from
4-in square sticks, the ends of the long sticks which had been
tested as beams. He noted that after the shearing in of one end,
which is the way the timber strut usually gives way, its strength
is only 8o per cent. of the original strength.

FIG4
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from his experiments that this is the easiest and most valuable of
all tests. He advises a factor of safety of 8 for dry, and 5 for
green timber when used in compression.

All the crushing I have been discussing so far is that applied end-
wise and withthe grain. Now, it trequentlyhappens in pra ctice tha,
a piece of vertical timber stands upon a horizontal piece, thus
transmitting a load to it ; it becomes, therefore, very important
to determine the crushing strength across tye grain. Not many
experiments have been made. Tredgold found that 1,000 Ibs,
was sufficient to indent Memel fir distinctly, and
lish oak.

It is, of course, rather a matter of judgment to decide what is
the crushing load, i. e., what icdentation we must take as the
limit; some authorities give 2o in.  Johnson takes 3 per cent.

1,400 lbs. Eng-

» compression as a working limit, or 34 in. in a foot-thick bar, and

15 per cent. as destructive=13{ in. in a 12-in.-thick bar. He ex-
perimented with specimens 2 in. and 4 in. thick, and found a value
in the case of pines on an average of 1,400 lbs. per square inch as
against 7,000 lb. with the grain, or only 3. With American oaks
the figures were respectively 2,300 Ibs. per square inch, and 7,500
Ibs. per square inch, orabout 14.

These figures prove the extreme importance of paying attention

to this point in designing any structure or temporary timber erec-
tion.
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CROSS BENDING.

This is a very favorite form of test, partly because very large
pieces with big spans can be readily tested without requiring very
big loads ; in fact, it is a test which can be readily carried out on
a job with but little trouble or expense. Two knife edges or
supports, a cradle to carry weights, and some pig or other lumps
of iron for weights, are all that are needed, while a stretched
cord and a 2-foot rule readily enable the strains or deflections to
be measured. I will again describe only a few of the more
modern experiments.

Bauschinger made a large number of tests on beams 7% in. by
7/ in. by 98 in. span. The table gives some of his figures for
the quality of timber for which the previous figures have been
given :—

Modulus of  Limits of Breaking ]
Elasticity, Elasticity. Stress, 3 Moisture,
Ibs. sq. in. bs. sq. in. Ibs. sq. in. Density. per cent.
Red Pine.
Summer. . 1,535,000 2,867 6,720 0°50 23
Winter... 1,465,000 3,136 6,405 0'55 33
Spruce.
Summer.. 1,563,000 31247 5,957 045 29
Winter... 1,670,000 3,719 6,406 0'45 2y

Lanza's tests in general support Bauschinger’'s conclusions,
His beams were 2 in. to 6in. thick, 2 in. to 12 in. deep, span,
4 ft. to 20 ft.

Itis, perhaps, well to point out here that the calculated stresses
in the outer fibres deduced from the ordinary formula for beams is
only the real stress in the case where the load does not exceed
the elastic limit ; beyond that the formula does not hold. The
figures we obtain, therefore, for the stress from the observed
value of the load in the centre at rupture, are not stresses but
mere numbers, useful, however, as comparative figures. Lanza's
results are given in the table below :—

CROSS BREAKING STRESS PER SQUARE INCH IN LBS.
Mean Modulus

Material. Max. Min. Mezn. of Elasticity.
Spruce; ... 8,756 2,994 4,883 1,330,000
Yellow Pine...... 11,360 3,062 7,289 1,744,000
20 Srhra gl s 7,660 4,985 6,074 1,292,000
White Pine....... 7,250 3:437 4,807 1,080,000

JOHNEON'S TESTS.—Most of his beams were 4 in. square, and
tested on a6 ft. span; in these cases the rate of loading was
arranged so as to produce deflection at the rate of %-in. per
minute. Tests were also made on full-sized logs; in this case
the rate of loading was arranged to give }{-in deflection per
minute. The following is a table of Johnson's results for all kinds
of tests of four typical timbers :—

[ Cross breaking stress Crushing
ke per sq. in stress persq.| o g
l o - 3 in, in Ibs, a"
| o : P
B B 7
SEC AR 25 | 3 FY
2 ¥ E5| 5| 39 | 2| & |xd
-5 o .gﬁ B ca =3 & 24
w | B |O® | & =& d | < |52
Long Ledf Pine...... ... 0.61 |38 1bs.| 10,000 12,600| 2,070,000 8,0 0| 1,260| 835
By TR 0.50/31 n 7:700{ 9,100| 1,620,000 | 6,700 | 1,200 8oo
White Oak ..0o.0io, .0 0.80/50 n 9,600/ 13,100| 2,090,000 8,5¢c0 | 2,200 | 1,000
White Elm ............. 0.54|34 v 71390] 1¢,3¢0| 1,540,000 0o [ 1,200 | 8co
4 13 3 54 13 )

All the figures are reduced to 12 per cent. moisture.

To give you an idea of the variation in such tests,
with 100 tests the highest crushing strength w
square inch ; lowest, 4,300 pounds ;
per cent. of mean, and g6 per cent. wi
breaking the highest figure was 12,900 Ibs., lowest 3,100 lbs.; 28
per cent. came within 10 per cent., and 60 per cent. within 25 per

- cent. In these tests only absolutely bad stuff was rejected in
testing ; no attempt was made to pick specimens.

Johnson has shown by cutting up his large sticks into smaller
ones that under conditions of moisture of the same character
little sticks have the same strength as big ones.
tation to pick out specially good small samples
great to allow such tests to be fair averages,

One general result of Bauschinger's tests, verified also by John-
son, was that the strength is much affected
(solid) to spring (open) growth in each an
words, that the specific gravity is the de
also showed that there was a definite
modulus of elasticity (determined from
values obtained for crushing and bendi
directly with them.

in red pine,
as 8,200 lbs. per
54 per cent. were within 10
thin 25 per cent. In cross-

Only the temp-
is usually too

by the ratio of summer
nual ring, or in other
termining factor. He
relation between the

ng strengths—it varied
Johnson similarly found that for all timbers
dealt with in his experiments (except in the case of oak, which
“from its complex cellular structure seems an exception) the

bending tests) and the '

strength rises sy,

eadily with density, i.e., with increase of specific
gravity, g

SHEAR.
In many beam tests,

the beams actually give way by shear
along the neutral axis.

In Lanza's tests eleven beams gave way
like this, the shear stress per square inch at the neutral plane
being :—Spruce, 191 Ibs. per square inch ; yellow pine, 248 Ibs,
per square inch, which was also about the shear stress in this
plane in the case of those which actually tore fairly across, so
apparently they may in the case of soft woods give way in either
fashion.

Direct shear tests are not numerous,
were higher than above, namely,

per square inch ; and for spruce, 253 to 374 lbs. per square inch.
Johnson's results for the shear were somewhat higher. These
are accounted for by the fact that a special shear test fixes the
shear at a particular section, while in the beam it selects the
weakest plane near neutral axis.

I must now say a few words on
ultimate strength,

The Watertown results
for yellow pine, 286 to 415 lbs.

the influence of time on the
I always find in bending tests and crushing
tests that when a certain load is reached the material will go on
steadily y?elding, i.e., the strain goes on increasing, and no doubt
rupture would occur at loads less than the final one, if only we
left the load on long enough,

Professor Thurston made a striking series of tests on this
question ; nine bars 1 in, square in section carried on 40-in.
supports were tested, the centre breaking load (on a similar bar
on same span) rapih applied being 3751bs., and the deflection
1’8 in.  On three bars a load of 350 Ibs. was hung from the
centre of the beam and left continuously on; on another three the
load was 300 Ibs., and on the last three the load was 250 Ibs. Al
nine of the bars eventually broke in balf under these loads.

The three with 350 Ibs. all broke in less than forty-three hours,
deflection 2.3 in.

The three with 300 lbs. all broke in from eighty to 719 hours,
deflection 3°0 in.

The three with 250 pounds all broke in from 6,000 to 11
hours (=250 to 460 days), deflection 2's in.

Hence 60 per cent. of the final load produced rupture when
kept on long enough.

In conclusion, T would say that in most cases where much timber
is to be used, it is better and safer to make fresh tests of the
actual stuff to be used rather than to rely upon old figures,

If cross bending tests of measurements are made of {he deflec-
tions for gradually increasing loads, and if the results are plotted
in the ordinary Wway as stress-strain curves, then the curves show
that the timber has no true elastic limit, but that up to a certain
load the relation between load and deflection is pretty constant.
It is probable that if this load is not exceeded rupture would not
occur, no matter how long the load was left upon the beam.
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PERSONAL,

Mr. James Scott Webster, contractor, of Galt, was married on
September 27th to Miss Annie Johnston, of that town.

Mr. G. A. Reid, President of the Ontario
has completed an attractive new residence
Road, near High Park, Toronto.

Society of Artists,
and studio on Indian

Mr. Wm. Grove, whose father, Mr. David Grove, is one of the
largest contractors in Berlin, Germany, and the agent for the
Dominion Radiator Co., of Toronto, recently visited Toronto,
and inspected many of the public buildings of that city. Mr.
Grove’s firm installed the heating and ventilating system in the
new Parliament Buildings in Berlin at a cost of about a quarter
of a million dollars. Comparison shows that in Germany the
standard of prices for work of this character is higher than in
Canada. Mr. Grove states that hot water heating is steadily
growing in favor in Germany.

Messrs. Toro Iwamura, a professor and lecturer in the Tokio
Academy of Fine Arts, and Akaira Sano, an architect in the
employ of the Japanese government, recently visited Toronto and
inspected the public buildings of that city with the object of
gaining information to be employed in the erection of a colossal
new palace for the Crown Prince. It js estimated that fifieen
years will be occupied in 1ts construction, These gentlemen
have been commissioned by the Government of Japan to visit all
the capitals of Europe. They state that the government does not

give great encouragement to foreign art, being desirous of pre-
serving the old Japanese examples,
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OCTOBER 12, 1900

R. I. B. A. EXAMINATIONS IN CANADA.

The Royal Institute of British Architects has decided to hold
qualifying examinations for Associateship in the Colonies. Mon-
treal has been selected as the examinations centre for the Domin-
ion ; the first examinations will be held in fune, 1901 ( from Friday,
21st, to Thursday, 27th ). The subjects embraced in the examin-
alions are : (a) Design; (b) Architectural Styles; (c) Construction;
(d) Building Materials, Sanitary Science, Specifications and Esti-
mating.

These *“ Special Examinations " are open to artists of not less
than 25 years of age working in the Colonies, either as Architects
in practice or as Assistants, " )

An Associate of the Royal Institute is admitted (under the
charter of the Association ) to full membership of the Province of
Quebec Association of Architects without further examination.

As some who might otherwise wish to take advantage of these
examinations may be deterred by lack of special facilities for study
in preparation for them, the Professor of Architecture in McGill
University has arranged to give a special course of lectures this
winter, if a sufficient number of students comes forward, the course
to embrace the subject of Architectural Styles, their Features,
Mouldings, and Ornament. The lectures will comprise a study
in detail of the three great divisions of historical architecture,
Classic, Mediaeval, and Renaissance, in accordance with the pro-
gramme of the Royal Institute. Three lectures will be given per
week, illustrated by diagrams, casts, lantern views, photographs,
etc. For students attending the course the Architectural Library
will be available for reading and reference ; it is open in the even-
ing from 7.30 to 10.30, as well as during the day.

The days and hours proposed for this special course are Tues-
day, Wednesday, and Friday, either from 8 to 9 a.m. or from
5:30 to 6.30 p.m.; but these may be altered to suit the conveni-
ence of the class. The first lecture was given on Tuesday,
October 2nd, at 5.30 p.m., in the Classroom, Engineering Build-
ing. The fee for the course is fifteen dollars.

ARCHITECTURAL CASTS.

The collection of architectural casts in the Architectural
Department of McGill University, has been supplemented by
several purchases made by Prof. Capper during his recent visit
to Europe, These include a cast of the centre slab of the south-
ern portion of the frieze of the temple of Apollo Epikourios at
Rhigaleia. The subject, which is in high relief, is the combat
between Theseus and the Queen of the Amazons. This frieze is
perhaps the most important example of advanced fifth century
Greek architectural sculpture after the frieze of the Parthenon at
Athens, of which a large and representative selection has already
been placed in the collection at McGill. A cast of a charioteer
from the frieze of the Mausoleum at Halicarnassus, dating from
the fourth century, is remarkable for its spirited treatment.

A draped female torso is reproduced from the original bronze
in the National Library at Paris, and a number of representative
busts, which will be specially useful for purposes of comparative
study of ancient art, have been purchased in Paris and London.
Amongst these is the head from Tello on the Euphrates, at least

two thousand years older than the Christian era. The original,

which is in the Louvre, is known from the cuneiform inscription
as Gudea. The bust well illustrates the differences between an-
cient Chaldean and Egyptian work, the latter being admirably
exemplified by the bust already in the collection of Khafra, the
Pharaoh who built the second pyramid, whose death is approxi-
mately 4,000 B. C. There is also a series of Greek heads, an
Ephebus from a fifth century bronze in the Louvre, of the Attic
school ; the famous Bologna head of bronze, which Professor
Furtwaengler thinks an ancient copy of an early masterpiece of
Pheidias, of the Lemnian Athena, Besides these, there are copies
of the ‘“ Sorrowing Demetei,” now in the British Museum, dating
from the fourth century B.C., the Aberdeen head, also in the
British Museum, which is ascribed to Praxiteles, and may be from
his own hand ; and a full sized head and bust of the famous
Venus of Melos (Milo), a reduced full length copy of which the
university already possesses. There can be no doubt that these
form a considerable addition to the architectural room and that
they will greatly assist in the illustration and elucidation of the
new course of lectures on Ancient Art, which are to be given for
the first time at the university this winter.

MR. G. EMILE TANGUAY,
President of the Province of Quebec Association of Architects.

HISTORY OF ART AND ARCHAEOLOGY

On this subject a series of lectures are to be given during the
coming winter by Prof, Capper, head of the Architectural Depart-
ment of McGill University. The first of these lecturgs illustrated
with excellent views of Egyptian and Grecian Architecture, was
delivered recently before a large audience of ladies and gentle-
men.

PERSONALL.

Mr. J. Emile Vanier, the well known civil engineer, of this city,

was accompanied by his family recently sailed for Paris,

ILLUSTRATIONS.

RESIDENCE IN NORTH TORONTO.—A. FRANK WICKSON, ARCHITECT.
WAREHOUSE ON FRONT STREET WEST, TORONTO.—MESSRS.
GORDON AND HELLIWELL, ARCHITECTS,

HOUSE ON LOWTHER AVENUE, TORONTO.—MESSRS. CHADWICK AND
BECKETT (MEMBERS OF TORONTO ARCHITECTURAL
EIGHTEEN CLUB), ARCHITECTS.

CARVED OAK MANTELPIECE IN OLD HOUSE AT DARTMOUTH,
ENGLAND.

The house and room in which this old mantlepiece are to be
seen are sitvated in the street called the Butterwalk, at Dart-
mouth, in Devonshire. The room also contains a handsomely
carved oak cornice. The oak is as black as ebony. In this old
house, the erection of which was commenced in 1635 and com-
pleted in 1646, Charles II is said to have held his court in 1671.

T
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ARE INVITED TO ASSIST IN MAKING IT AS HELPFUL AS POSSIBLE BY CONTRIBUTIN

QUIREMENTS OF THE BUILDING TRADES.
G OF THEIR EXPERIENCE, &

READERS

AND BY ASKING FOR PARTICULAR INFORMATION WHICH THEY MAY AT ANY TIME REQUIRE. ]

Quantity of Mortar 1 HE amount of mortar required to lay

Required for 1000 bricks will vary with the size of

R ERE the bricks used, and with the thickness
With the standard size of bricks, which
should be 87/ in.x4 in.x2Y{ in., a cubic yard of brick-
work laid with half-inch joints will require from 0.35 to
0.40 cubic yard. If the joints are one-quarter to three-
eighths thick, a cubic yard of brickwork will require
from 0.25 to 0.30 cubic yards of mortar; or 1000
bricks will require from 4 to 5 cubic feet of mortar. If
the joints are one-eighth of an inch thick, as for pres-
sed brickwork, 1000 bricks will require from one and
one-half to two cubic feet of mortar. This being known,
it should not be difficult for an estimator to be able to
to tell exactly the cost of the materials required to build
up 1000 bricks in a wall, having the cost of bricks,
sand and lime at hand, including bauling, with the
above data before him. It is a little difficult to tell ex-
actly how many bricks a man will lay in a day of ten
hours, as conditions vary, and some men are much
more expert than others; but if well supplied with
material, and no scaffolds to adjust, and a long wall to
work at, from 15 to 16 hundred may be considered a
pretty good day’s work. If, however, there are many
openings to fit around, or neat facing to do, from 1000
to 1200 will be a good average day’s work. In good
ordinary street fronts, from 800 to 1000 is a good day’s
work ; but in the finest front work, when there are
numerous angles, doorways, belting courses or cornice
work, from 200 to 400 is a fair day’s work. In large
works, such as factories, warehouses, or similar build-
ings, or where walls are very thick and the work
coarse, a good man will lay from 1,700 to 2,000 bricks
a day ; this, however, is rather the exception than the
rule, and the lower figure is the safest to estimate upon.
A good laboring man will mix mortar and carry it and
bricks for three bricklayers, if mortar and bricks are not
more than 25 feet from the building, and provided he does
not have to carry water or climb a ladder. 1In all cases,
however, the lime must have been slaked and is in a
putty state, and this is an item the estimator must con-
sider. To slake lime and run it off and have it ready
for the laborer to make into mortar, as a matter of cost,
depends on the quantity made at each slaking. As the
brickwork of a building rises so also does the cost.
Whatever may be the figures obtained as the cost of
laying 1000 bricks for the first story, 5 per cent. should
be added to it for laying the bricks ot the second story,
and 124 per cent. for the third story, and a correspond-
ing percentage for the work laid in higher stories.
Getting the figures giving the cost in situ of brickwork,
is one of the easiest problems in estimating, yet, how
seldom two estimators give in figures alike ?

of the joints.

IN making ag, estimate for a plaster
cornice, several things are to be taken
into consideration. (1) Measure the
whole length around the wall, and deduct one projection
of the cornice each way for the main length. If the
girt of the mouldings from the ceiling to the wall line
is under six inches, take it by the foot running measure,
but if more than six inches, charge by the foot super-
ficial. When there are eaves to the cornice, charge
then by the foot superficial, bending a tape-line round in
the concave; count all angles and mitres above four,
taking measurements on longest lines. When there
are enrichments in connection with the cornice, other
than running mouldings, such as lambrequins or set
ornaments, charge them extra according to their value,
at so much per running or superficial foot. All quirks,
arrises, heads or ovolos should be charged by the run-
ning foot. Pateras, which save mitring of enriched
soffits are not to be taken unless in a frame or coffer;
these must be charged under their own department.
Plastering on brick walls to be measured from top of
ground to lowest member of cornice, but where the walls
are lathed, the whole height of wall must be measured.
Stucco should be measured by the yard superficial, and
charged according to the style and quality of the work.
-_

Measuring Plaster
Cornices.

THERE can be no set price given for

stone-work that will suit all locations

and all styles of work and qualities of
The estimator must ascertain for himself
the prices current of labor and materials in his own
neighborhood, for the style of work he is figuring on.
The following will be useful rather as aids in obtaining
the quantities and defining the style of work, than in
giving him the price for it, but, after obtaining the quan-
tities, and getting the local prices, the cost of work
may be readily found. Walls made up of rubble stone
are sometimes measured by the toise, (French), which
contains 87.16 cubic feet ; some measures cnly allow
84 feet. In Ontario it is chiefly measured by the
cord of 100 feet in the wall or 128 feet in loose stone,
a difference that should be noted. Sometimes stone-
work is measured by the perch, and again by the cubic
foot or cubic yard. Walls measuring less than 1 foot
6 inches in thickness are always counted for the
builder as 18 inches thick, but, the man furnishing the
stone is entitled to the cubic feet only. Walls over 1
foot 6 inches thick and not over 2 feet 6 inches thick,
are measured as 2 feet 6 inches in thickness. Footings
are always measured extra according to their size. If
very large stones are used, an extra charge is made
per foot on them. Face work of a superior kind on
rubble masonry is always measured separately, and

For Estimating
Masons’ Work,

of materials.
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charged according to style of finish and character of
work.  Quoin stones, made from picked quarried stones
and hammered or dressed, are counted as on other
dressed work of a similar kind. A good way is to
charge the wall right up as so many cords, at so much
per cord, and then add cost of picking and dressing the
stone afterwards. Walling of block stones is charged
up at so much per cubic foot, according to description,
similar to ashler prepared and set, including all beds
and joints, but the face is charged extra at per foot
superficial, according to the way it may be dressed.

i In ashler work, where it is plain and
Wo;‘;::in:;f"e' of an even surface produced without
sinking more than is necessary to re-

move the mere irregularities of the stone, the price will
be regulated according to the quality of the stone and
the amount of labor bestowed upon it. For limestone or
easily washed sandstones, the prices will not be hard to
determine, but with granites and other hard stones the
cost of working can only be got at by experience and a
knowledge ot local conditions. All sunk work in ash-
ler, is the cutting or chiseling below the plain surface,
as in rebating, or the weatherings of string courses,
copings or cornices. The width, depth, shape of the
face of cutting and hardness of stone must all be con-
sidered when making an estimate of this work. It is
always best to estimate by the superficial foot on this
work, for most of it will vary in width and depth, with
the exception, perhaps, of weatherings and string-cours-
ing. Circular work, so-called, will include all work
having convex or concave surfaces, such as the shafts
of columns, arch stones, circular curbs, circular or ellip~
tical stair work, groins, tower work, or other similar
work, and the estimator will require to be generous
with himself in figuring up this description of work, both
as regards labor and material, and ample allowance
must be made for unforeseen contingencies. It is al.
ways a dangerous method, or rather want of method,
to ““lump ” this kind of work, there are so many oppor-
tunities for leakage. The cost of moulds and models
must be counted on, extra wastage of material must be
considered, and the labor required to do the work will
be of the most expensive kind, all of which tend to
swell the bill of cost. Circle on circle work, such as
arch work in a tower, or the forming of a spherical niche
head in a circular wall, always means a great waste of
material, and the employment of the most skilled labor
obtainable, factors that must be considered when mak-
ing an estimate of this kind of work. The better way
to estimate circle on circle work in stone, for amount of
material required, is to make a cube covering the whole
dimensions of the similar work both in elevation and
plan, and then add 25 per cent. to the contents which
will give just about the amount of materials required to
complete the work. Straight moulded work, such as
cornices, running mouldings, and similar work, may be
counted by the running foot, and the cost determined
by the girt and the number of members in the cornice,
Circular moulded work, such as the mouldings around
the necks of columns, cornices around towers, or circu-
lar oriels, may be charged by the running foot, and the
price per foot determined by the girt of the moulding
and the number of members in it. Circular work of all
kinds costs from two to three times as much as straight
work of the same face, and work having a double cur-
vature or circle on circle work, costs from three to five

times that of straight work having the same face. The
correctness of an estimate for this kind of work will
depend largely on the skill and experience of the esti-
mator, who is supposed to have a thorough knowledge
of the character of the work he is figuring on. It is
not safe for any young contractor to make an estimate
on work of this kind if he has had no experience in
this department, and he is advised to consult some per-
son of experience, some old builder, or better still,
some city architect, who is not interested in the work,
and who is known to have erected stone work of the
kind under discussion. The cost will be but little, and
it may help to prevent serious disappointment and loss.
In stone buildings of the better class, the simple walls,
not including windows, doors, cornices or other em-
bellishments, may be rated at the cubic foot where
the work is of one kind, and when the work or mater-
ial differs from the front wall, rate it at per cubic foot
at a greater or lesser rate as the case may demand.
Ascertain the full cost of one window and opening,
then rate all similar windows likewise, the same with
doors and openings. The total cost of a single
column multiplied by the number of columns, gives the
figures required. The cost of one foot of cornice .or
belting course or running moulding, obtained, multi-
plied by length of work, gives the whole cost. Car-
vings and other sculptured work should always be esti-
mated by the piece.

ADHESIVENESS OF GLUE,

A WRITER in one of our foreign exchanges says that
the adhesiveness of glue under favorable circumstances
is equal to a force of at least 715 pounds per square
inch. In an experiment performed, a force of 1,260
pounds, applied gradually, was found necessary to
separate two cylinders of dry ash wood, the ends of
which presented a surface equal to 1.76 square inches,
and which were glued together end to end and allowed
24 hours to set. Even this weight was sustained for
two or three minutes before the joint gave way, and it
was found, on examining the separated surfaces, that
the glue was very thin and had not entirely covered the
surface. The cohesive strength of glue appears, there-
fore, in this experiment to have been rather more than
715 pounds per square inch, while the cohesive strength
of the wood thus united in a lateral direction was found
to be only 562 pounds, thus showing that if the joint
had been between the sides instead of the ends of the
pieces of wood the wood would have given way before
the glue. In this case, however, the glue was newly
made and the season very dry, while in some former
experiments made in the winter season with glue which
had been frequently made, with occasional additions of
glue and water, the cohesive force indicated was only
350 to 500 pounds per square inch.

The body color of a recently repainted house is a light shade of
Freach gray, made from white lead, raw umber and a little lamp-
black ; the trimmings are ivory white, and the blinds are a dark

e«green, having an olive cast. The same color, but a trifle darker,
has been used for the sash and also for the front door. The rough
cast stone base is a dark olive, while the floor of the piazza is just
a trifle darker than the body color. The house is set among large
trees, and the general effect of the whole is specially pleasing.
On the opposite side of the street another house has been painted
a rich cream color, the trimmings being a lighter shade of the
same, and the blinds and the sash bronze green. The brick base
is a warm reddish brown, just a trifle too strong to be agreeable.
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LOW PRESSURE HOT WATER HEATING.*

By J. NELSON RUSSELL.

IN upholding the claims of low pressure hot water
heating this evening, as being the most suitable for the
majority of installations, I have endeavored to take up
some points which are outside the beaten tracks, and 1
trust that my remarks may be sufficient to give food for
discussion and exchange of ideas.

The popularity of this method of warming is unques-
tionable, and, in my opinion, it will hold its position for
‘'years to come, in spite of the advancements in the
methods of heating by steam and other agents.

That there must be reasons for this, and this is not
merely due to the wishes, and perhaps caprices, of those
engineers who claim its advantages, is patent to all,
since no system will stand the full test of time unless
the advantages claimed for it are borne out in prac-
tice.

Any apparatus, to be te the satisfaction of the client,
and to the credit of the contractor, must, beside being
efficient and fulfilling the guarantees given, be easily
attended to and economical.

EASILY ATTENDED TO.

To fulfill this condition, an apparatus must be in as
large a measure as is practicable, unaffected by fluctua-
tions of the fire, must be able to be attended to in the
evening, and yet warmth provided through the night.
In small installations, it should have no parts that
require skilled attendance whatever, or in larger plants,
where such attendance is available, it should be reduced
to the slightest degree.

Upon this head the system of low pressure hot water
uadoubtedly takes premier place.

As water is one of the finest agents we have at our
disposal for the taking in and giving out of heat at all
temperatures, we have therefore the best material to
deal with,

In a system with runs of pipe for the heating surface,
the contents of the apparatus is sufficient to enable an
almost constant temperature to be maintained, the boiler
power being, of course, in correct proportion.

In a radiator system, although the contents tor the
same heating surface is much less than in a pipe scheme,
yet it is in excess of that of high pressure hot water or a
steam scheme, and, in the event of the fire lowering
below the power required to maintain the apparatus
at full temperature, all the heat conserved in the circu-
lating water is available ; whereas the effect in a high
pressure apparatus is much more rapid, and in a steam
apparatus on the reduction of the temperature to 212
degs., the steam, after giving off its latent heat, returns
to water, and to the boiler, and is of no further use for
radiation in the apparatus until the fire is re-lighted.

With regard to the attendance to the apparatus, the
putting on ot fuel, the regulating of the draught, and
the cleaning of the grate, these must be seen to in any
scheme.

In the low pressure hot water system, the water will
circulate at whatever temperature the fire is capable of
raising it to, and if the fire is too fierce, the open air
pipe is brought into use, and the apparatus will be
freed from the steam and excess of heat until such time
as the excess is lowered.

With a gravity steam apparatus you may say that
such excess is kept in check by the automatic damper

*Paper read before the Institution of Heating and Ventilating Engineers of Great
Britain.

control, and to this I agree, but automatic devices are
not infallible, and there may come a day when the safety
valve may be brought into action, if in the meantime it
has not stuck fast.

With the system of this paper, skilled attendance is
certainly at a minimum, and an apparatus once installed
will work, year in and year out, with intermittent atten-
tion to air cocks, safety valve, and cold water service.

Compare this with the high pressure hot water, with
its yearly pumping through by skilled labor, and
with its periodical filling, which if not attended to,
will in time prevent circulation, with the inevitable result
of the destruction of the furnace coil and its replace-
ment.

ECONOMICALL,

This is a side of the matter which affects the client far
more than the contractor. Give him a scheme which is
effective, easily attended to, and yet burns more fuel
than one of similar proportions upon another system,
and he has cause of complaint, however satisfactory
everything may be.

Let us look into the points upon which there may be
waste of heat.

The proportions and design of the boiler, and the use
of the heat in the gas from the fuel, are, of course, large
factors for economy or waste.

Take for granted that, so far as those items are con-
cerned, we have a gravity steam system, a high pressure
hot water system, and a low pressure hot water system,
each to do equal duties, and each of the highest class of
design and workmanship.

Is it possible to say that either has the preference for
economical working above the others?

Is there any possibility of waste of heat from the
radiators or coils, which contain a large proportion of
the heating surface of any installation ?

It is an almost universal practice that these should be
placed upon the side of the room which is the cooling side
and in the majority of cases they are placed beneath the
glass surface, the greatest cooling factor of all, and, as
we have not only to consider the warming of the room,
but also the checking of cool cross draughts as well,
this is undoubtedly the correct position, but for economy
in heat it is just the one place of all which gives oppor-
tunity of waste.

The rising column of heated air from the radiator is
brought at once in contact with the greatest cooling fac-
tor, increasing the difference in temperature between the
interior and exterior of the glass, and thereby increasing
also the rapidity of the heat transmission, the whole of
which is waste, pure and simple.

This is the result also, only in a lesser degree, if the
radiator is placed upon an outer wall between windows.

Is there any means of prevention, without placing
our heating surface elsewhere ?

Yes, a partial one.

How ?

Lower the temperature of the ascending air column
from the radiator by reducing the temperature of the
water or steam in the radiator itself.

It is evident that if we have a steam radiator work-
ing at a pressure of 10 lbs. per square inch, i. e., 240
degs. in one room, and another at atmospheric pressure,
i.e. 212degs., in a similar room, theascendingair column
and the heat transmission through the glass in the first
case will be higher than in the second.

If we have a third room with a radiator worked by
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hot water at a temperature of 170 degs. we shall have
a lower heat transmission than in either.

It is therefore possible to effect economy of heat,
and therefore fuel, by working heating apparatus at
low temperatures.

This is doubtless one of the items that tend to the
economy given by the atmospheric heating system,
upon which we had a recent paper from our president,
but even then the steam system upon those lines is only
able to obtain temperatures approaching those at which
hot water systems are worked, and not to get beneath
them.

Therefore, on this head, I place hot water in the
premier position for economy.

Secondly, heat is transmitted from a radiator or
other heating agent by three well-known methods :—
Conduction, radiation, convection.

ConpuctioN.—This is affected by the thickness and
the nature of the metal, and can be takenas alike forall.

RapiaTion.—The heat units given off per square foot
of surface is given us by Dulong and Petit for cast-iron
for a difference of temperature of go degs., 115 by
radiation against 100 by convection, and at 180 degs.,
120 by radiation against 100 by convection.

‘These radiant heat rays pass through the air without
being absorbed or raising the temperature of the air to
any appreciable extent, giving up their heat to the
object in the direct line of passage.

In the catalogue of one of the heating and ventilating
engineers there is a quotation to the effect that ‘* Heat-
ing should be done by means of radiant heat,” but on
this head I am not in agreement with them, unless they
wish to infer that rooms should only be heated by open
fires.

If a room is warmed by means ot an open fireplace,
the heat by convection is largely passed up the chimney,
and therefore the radiant heat is a large and predominant
factor in the heating of the rooms.

After leaving the fuel, it is, on striking the walls,
furniture and individuals, at a greater temperature than
that of the rooms, and capable of imparting heat, since
it starts at a high temperature from incandescent fuel ;
but in the case of a steam or water apparatus the tem-
perature of the source ot heat is only counted in
hundreds of degrees, instead of in thousands, and the
radiant heat correspondingly lowered.

As the walls of a room are always absorbing and
passing the heat through them, and are at a lower
temperature than the air of the room (at times when
heating apparatus is required to be in use), it follows
that those rays which reach the walls are there ab-
sorbed, passed through, and are not utilised in warming
the air of the room.

If this be so, the more we can reduce the ratio of
radiant heat emission, the more economical will our
apparatus be, and one of the ways of doing so is to
kecp the temperature of our radiating surfaces low, and
thereby to lower the heat units given off by radiation

in proportion to those by convection, and in this item «

low pressure hot water is the most favourable.

CONVECTION. —Air in motion rubs against its other
particles, and against objects with which it is in con-
tact, and it is upon this method that we rely for the
removal of heat from the heated surface to the air
of the room.

The name of ‘‘radiator” is misleading, as it isthrough
convection, and not radiation, that its duty is fulfilled.

Radiators should be of a pattern giving freedom of
air access to all parts, so that the movement of the air
is unimpeded.

The form of the radiator has also a bearing upon the
two items of radiation and convection, patterns with
the radiating faces parallel with each other as much as
is possible being the most efficient as regards conserva-
tion of radiated heat, but all the patterns of that de-
scription upon the market at the present time have a
greater disadvantage in connection with convection, in
having such faces far too close together. If the dis-
tance were doubled or trebled the effect would be much
improved.

We all doubtless have read the paper of Mr. M. O.
Kasson, from which the following is taken :

¢« Select a room which is heated by a single radiator
well out from the wall, and make the following experi-
ments under the same conditions of outside temperature,
or as nearly so as possible. Atfter it has been ascertain-
ed what maximum temperature can be obtained in the
room in a given time under the normal condition of the
radiator, cool off the room to the temperature at which
you started. Then coverthe top of the radiator with a
board, and turn on the steam again. You will find
that it takes about 25 per cent. more time to reach the
maximum temperature with the radiator handicapped
in this manner, although you have covered only a small
portion of its radiating surface. Then repeat the oper-
ation, covering the top and three vertical sides of the
radiator, when, even though the boards do not touch
the radiator, you will find that it will take about twice
as much time to heat the room as in the first in-
stance.

“ To prove these two experiments, cover four sides
of the radiator, leaving the top exposed and space for
the air to enter at the bottom. In this case you will
find that the temperature of the room is raised even
more rapidly than when the radiator was not covered at
all, because by boxing in the radiator, as just described,
you have created a draft of air up through the heating
surface, and thus materially aided the convection of
heat.”

Unfortunately he does not give us the data as to the
amount of steam condensed, but if you try the experi-
ment yourselves, you may be prepared to find that in
the one in which the convection was assisted, the
amount of steam condensed to do the same work would
be the least.

The various makes of radiators on the market are
listed at their exterior heating surface, but take one ot
each éattern,.ascertain the actual heat duty, and how
varied the results will be. We have far too many
which are well described by Mr. Kasson’s experiment
of having a board on top—far too many with the inner
surfaces boxed in to such an extent that the convection
is slow. :

I wish to point out to you, in closing, that the oppor-
tunities I have pointed out are small in themselves,
doubtless, but multiply them by the total surface of the
apparatus, and add the saving in the heat emission due
to the reduction in temperature of the mains in posi-
tions where heat is wasted, and the result for the sea-
son will turn out to be an appreciable one after all.

Too many advertisers consider their advertising as an adjunct
to their business. Here is where they make the fatal mistake ;
advertising is not an adjunct, but a part of the business, as much
as is the buying and selling of goods.—The Advisor.
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THE BOND OF BRICKWORK.

"Tis a matter of great importance to the brickmaker
that bricks be well laid and well bonded, writes Mr.
George F. Tiffany in The Clayworker. The bond pre-
marily depends on the cohesive nature of lime mortar.
If the bricks are not wet when laid on the mortar will
adhere whether the bricks be smooth or rough. Masons
generally are of the opinion that mortar will adhere bet-
ter to a rough brick than a smooth one. This is prob-
ably owing to the fact that a rough brick can be rapped
to place with less liability of breaking the bond of the
mortar. A smooth dry brick allows but little movement
and it must be quickly made, or the brick will slip on
the mortar and must be relaid with fresh mortar. In
rapping a rough surface brick to line the mortar moves
with it, but this is no evidence that the mortar, when
set, will adhere more strongly to the rough brick.

One would naturally think that the air confined in the
interstices of a rough surfaced brick would in some de-
gree prevent the adhesion of the mortar. This would
undoubtedly be the effect if the brick were not porous,
so that the air could not escape through the rough brick.
But the tenacity with which thortar adheres to glass, a
perfectly smooth and nonabsorbent body, is evidence
that brick may also be smooth and nonabsorbent and
make equally as good a wall as rough brick.

One need not be a very close observer to learn that
in the taking down of brick walls some brick will lift
easily from their places, leaving a smooth and perfect
mold of the brick in the mortar, while others have to be
struck with a force that frequently breaks them in pieces,
and, if lifted without breaking, take a portion of the
mortar with them covering the whole surface of the
brick ; the separation being in the mortar, and not be-
tween the mortar and the brick. :

What makes this difference i< a very important ques-
tion. The defect has been attributed generally to the
laying of dry brick. But the remedy has been known
so long and is so simple that we are assured that other
causes may produce this effect. Is not mortar often-
times used in too new a state, that is, before the perfect
working and mixing of the sand has been made? Is

there not a giving off of gas from the mortar in the joint
also a cause for this weakness ?

It is more important to lay a brick under such con-
ditions that the mortar will make a good bond than to
make a true, smooth wall. What matters it how wel]
the wall may look, if, in a short time, the arches crack
and the sections slip by each other, not only presenting
a very unsightly appearance, but proclaiming that the
structure is unsound from cellar to garret! It might be
profitable to consider the question, cana good mortar
bond be secured when bricks are laid hot and the mortar
freezes soon after the brick are laid ? 1Is not the prac-

tice of building brick walls in the winter very objec-
tionable ?

If a brick wall is expected to withstand the ravages
of fire the sand in the mortar must be a flint sand. A
limestone sand will, of course, turn to lime and the
slaking of the lime will break the mortar bond and
disintegrate the mortar. Brickmakers who have un-
wittingly used lime sand in their clay for making brick
will appreciate the importance of this warning. A sand
that is affected by the action of acid will also be affected
by the action of fire.

The steel structures in which the girders and posts
are partially protected by fire-proofing have, in some
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degree, disappointed expectations in regard to their
fireproof qualities, although practical men could plairly
foresee that, if there was enough combustion to heat
the lower part of such a building to redness, the whole
fabric would collapse. The steel cannot be considered
as a bond to the brickwork, for the principal construct-
ive element is steel, which, expanding and contracting,
makes every change of temperature tend to disrupt the
brickwork. The steel structures serve a useful purpose
as office buildings, and the writer does not wish to
speak disparagingly of them, but rather to emphasize
the fact, which all experience affirms, that there is no
better obstruction to the passage of fire than a heavy,
well-bonded brick wall.

We were once very painfully impressed with the im-
portance of such walls. It was in the year 1857 or ’58,
at a fire in Lake street, Chicago. A brick store was
being burned out. Its east wall projected high above
the roof of an adjacent trame building trom which people
were carrying out the goods.

We said to a gentleman near by, ‘“If that wall
stands the fire will go no further, and suggested that
braces should be set against it from the roof of the

frame building. But very soon the wall toppled over on

the roof, carrying it down with the floors of the
building and burying a dozen brave men beneath its
ruins. If that wall had been one-half brick wider, or
better bonded, it might, perhaps, have stood the trial.
Why are men so economical of space and material
when life is imperiled ?

‘“Ah, me! that land should be so dear,
And human life so cheap.”

The word bond, in relation to brickwork, refers to the
laying of brick across the wall, thus bonding two
vertical courses together. The end of a brick, except-
ing on the corners of a wall, is unsightly. The
English and the Flemish bonds secure much stronger
walls than are generally found in the fronts of the
buildings, but the long rows of headers in the one and
the checker-board appearance of the other prevent their
being much used for fronts. It is generally true in
architecture and mechanics that the form which is
most pleasing to the eye is also the simplest and best
adapted in every way to the purpose for which the
object was made. This does not appear to be true in
brickwork. The vertical courses are very weak with-
out headers to bind them together. The temptation to
leave them out is too strong. Beauty and strength do
nof meet in harmony in a brick wall. Who has not
been astonished at the lack of bond in a building that
has been burned out, while looking at its shattered
walls.

Often a chimney is seen standing erect and sound
among the ruins, indicating so plainly if the walls had
been as carefully built they might also be standing.
There is no question that division walls should be made
heavier, or at least have an occasional buttress, which
would greatly increase their stability. Certainly they
should be made so that they will stand when all
combustible material in the stracture has beenconsumed.

For the form of bond for such walls there 1s none
better than the English bond. For store tronts and
dwelling houses, for all walls having an exposed sur-
face, and especially for all hollow walls of brick, we
need a bond that does not require the cutting of brick
to form the bond, that the wall will appear to be all
stretchers, and that will cost no more to put in a bond
course than a course all- stretchers. The use of band
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iron for binding the face course to the wall of a hollow
wall is not in keeping with the stable character of
brickwork. We present to the architects and to the
practical judgment of masons and brickmakers a form
of bond which we believe meets all requirements.

A split brick is a standard form of fire brick and
should also be of common brick. It is the principal
form in the bond shown above. Whenever we wish to
use a bonding course we use use a split brick, as a
stretcher on the face of the wall, which covers the ends
of the bricks laid across the wall.

Fig. 1 represents a solid one and one-half brick wall.

It is faced alike on both sides, with all stretchers.
Notice that this is done with a saving of face brick, as
each split brick takes the place on the surface of the
wall of two tace brick used as headers. There is
nothing so nice for a courtyard wall or for a brick and
one-half wall in any place where even one side is
exposed.

Fig. 2 is a brick and one-quarter hollow wall. All

stretchers on the face having a hollow space of one-
quarter of a brick in width.
Fig. 3 is a one and three-quarter brick hollow wall,

all stretchers on the face, and having a space of one-
quarter of a brick in width. :

It will be seen that heavier walls, varying in width
by a half brick, either hollow or solid, or with both, by
one-quarter of a brick may be made.

201

WVEACTVRES o MITRIATS

SLAG CEMENT.

Tae manufacture of cement from iron slag has be-
come quite an important industry in Germany and Bel-
gium. The cement when mixed with three parts of
sand is said to have an average tensile strength of more
than 350 pounds to the square inch after 28 days, and
more than 600 pounds at the end of a year. The pro-
duct of the mills in Belgium and Germany is said to be
sold months in advance of its manufacture. It is not a
competitor of Portland cement for the finer kind of work,
owing to its unfavorable color, due to the presence of
oxide-of-iron, but is used for the rougher purposes such
as foundations for buildings and streets. The rapid
growth of iron manufacturing in Canada will probably
in time lead to the manufactute here of this kind of ce-
ment. Some of the American iron manufacturing com-
panies are said to be now giving attention to the subject.

ENGLISH CEMENT COMBINATION.

THERE has been considerable talk and speculation
about the proposed combination of the Portland cement
producers of Great Britain. Particulars are now at
hand, and it is said that the new trust will control about
8o per cent. of the output of the United Kingdom.

The share capital is" 45,000,000, divided into 250,000
7% per cent preference shares of £10 each 250,000 or-
dinary shares of 410 each, while the company is auth-
orized to issue £ 3,000,000 first mortgage 44 per cent.
debenture stock.

The association was formed for the purpose of pur-
chasing the undertakings of concerns engaged in the
manufacture ot Portland cement. With the exception
of three, all the works are situated on the Thames amd
Medway. It is believed that upwards of 8o per cent. of
the entire output of Portland cement in the United King-
dom is produced on the Thames and Medway. The
total production of cement on these rivers in 1899 has
been estimated at 1,700,000 tons, whereas the estimate
of production in 1895 was only 1,350,000 tons. This
difference is due to the largely increasing demand for
Portland cement. The production of the firms taken
over by the association was, in 1897, 1,222.240 tons;
in 1898, 1,337,268 tons, and in 1899, 1,404,569 tons,
while their capacity now is about 1,570,000 tons. The
profits are said to have shown a satisfactory and pro-
gressive increase. Notwithstanding, cable advices state
that the offering of stock was not a success.

MANUFACTURING NOTES.

THE Boston Lumber and Brick Co. has been incorporated with
a capital of $40,000 and headquarters at Sault Ste. Marie.

Tue Canada Paint Co., of Montreal have been awarded a
medal for their exhibit at the Paris Exhibition of mineral pigments
mined in Canada. The exhibit is instructive, representing the
minerals in their various stages of manufacture—first, as mined ;
second, as prepared for the oil in varnishes and colors; third,
as made and applied.

A GREAT honor has been conferred on the Canadian Office &
School Furniture Co., Preston, Ont., by the award at the Paris
Exposition of a Silver Medal for school desks. The exhibit was
made at the instance of the Government to supplement the edu-
cational display. The silver medal is the highest award which
could be given by the judges, and the fact that a Canadian firm
secured it is a matter of congratulation. The desks shown by
the firm have attracted general attention, and in consequence, a
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number of applications for price lists and samples have been re-
ceived from all parts of the world.

A new Portland Cement Manufactory is being constructed at

Brookholm, near Owen Sound, by the Grey and Bruce Portland
Cement Co.

The Metallic Roofing Company complain that owing to a dis-
crimination of railway rates in their favor, manufacturers of ar-
chitectural metal goods in the United States are able to pay the
Canadian import duties and undersell the home munufacturers.

Mr. Samuel Cebot, of Boston, the well-known manufacturer of
shingle stains, is sending out to architects and others interested,
a series of half-tone plates, showing various examples of recent
suburban architecture by well-known architects, illustrating the
styles of building to which shingle stains are adapted.

The Gurney Foundry Company state that they have done a lar-
ger volume of business this year than ever before in their history,
and are finding their premises too small for the requirements of
their business. They have largely increased the capacity of
their moulding shop. For two or three years past they have been
obliged to rent outside storage accommodation. They have this
year put on the market a new style of wood furnace embodying a
number of improvements. The large demand throughout Canada
for their goods has caused them to neglect, to some extent, the
export branch of their business. There is found to be more profit
in the goods sold in the home market. American competition is
very keen in Great Britain and the American manufacturers, in
addition to having been longer established, have a considerable
advantage in freight charges being able to ship very cheaply by
canal from Buffalo to New York and place their goods directly
on the steamships in that city. The British manufacturers are
also said to be waking up to the possibilities of their own market
and are steadily improving the character of their goods.

DINING ROOM PROPORTIONS.

IN the dining-room there are certain practical points
which to some extent dictate the proportions. Thus,
in a small room it is more convenient for serving it the
plan is nearer the square, whereas for a large dining
table the plan may with advantage approach the double
square, provided sufficient height can be given to the
room. The largest room on any floor often fixes the
height of all the rest, and Chambers recognises the
impossibility on this account of employing the best
proportions in the smaller rooms. The following sug-
gestions are taken from Gwilt :—For square plan and
flat ceiling, height to be not less than 4/5 the side, nor
more than 5/6 ; for longer proportions the height may
equal the width ; where a cove is employed the pro-
portions should be increased. One of Palladio’s rules
for long rooms (as opposed to square) was to add
length to width and take ', the sum as height. The
appearance ot a room having too great a height may
be improved by a predominance of horizontal lines in its
decoration, and vice versa.

POROSITY AND DURABILITY OF SLATE.

DETERMINATION of the porosity and durability of slate
when exposed to the influences of weather, is a question
which interests the sanitary and building arts in an
eminent degree. Mr. Lariviere made an interesting
communication on this point to the Commission of
Testing Methods for Building Materials, established at
the Ministry of Public Works, and this is printed in a
recent number of ¢‘ Vie Scientifique.”

It is difficult, says Mr. Lariviere to determine the
porosity, because as a rule schists are but slightly
porous, and because care must be taken not to con-
found the water between the layers of cleavage with the

water really contained by the pores of the substance of
which these layers are composed.

To estimate the degree of porosity, two identical
plates are cut with a band saw from the same slate
and then dried. When this is aceomplished the weight p
of one of them is found, and then the piece of slate is
smeared on every side with an oily coating of known
weight d, so that the weight p: of this coating can be
found.

Having estimated the weight of all, it will be easy
with these data to calculate that of the dry slate. The
other piece of slate is employed to calculate the weight
when saturated with water; in this case only the edge
of the slate is coated with grease before saturation.
Comparison of these two densities will give the volume
of the pores. It would be interesting to ascertain by
study the amount of water absorbed by a square meter
ot roofing slate fixed with hooks, as in building, on a
trame-work having the minimum slope employed tor
such roofs. The frame would be subjected to a regular
rain of known intensity during a given time. To obtain
such a shower the ingenious apparatus invented by M.
Schlcesing could be employed, as was recently done by
Mr. Aime Girard to ascertain the degree of adherence
to plant leaves of the various cupreous mixtures which
are utilized to prevent disease.

As regards the resistance to effects of weather, the
methods adopted to study the action of frost on stones
do not seem able to give any precise indications with
schists, for the very fact that they are but slightly
porous.

Slate only become porous when decomposed by the
effects of weather, so that specification of these effects
would be the point needed. Unfortunately there are no
methods to determine the resisting power of slate to
such influences any more than for stone.
alone can decide the question.

However, as a rule, we may say that the duration of
a slate seems to depend upon the proportion of car-
bonate of lime and pyrite it contains. Crystallized
pyrite is less injurious than that disseminated through-
out the substance, the existence of which is often only

revealed by the general decomposition which finally
takes place.

Experience

Chemical analysis will then give valuable data. In
analysis of schists the proportions cf hygrometic water
and the combined water, silica, iron, alumina, lime,
magnesia, alkalis, all are determined ; carbonic acid
and sulphur should also be analyzed.

Professor Brunner, of Lausanne, recommends the
following method, taken from Fresenius, to easily and
rapidly estimate the quality of slates :—Take a sample
of slate 7 by 3 centimeters and hang it by a cotton
thread in a glass vessel containing 100 cubic centimeters
of water saturated with sulphurous acid in such a man-
ner that the slate will not dip into the liquid, then shut
the glass and keep it in an ordinary temperature. Bad
slate decomposes in a few days or even hours, becom-
ing exfoliated. If it remain compact it will grow very
friable and spongy. Good slate will preserve its
primitive state for four to six weeks. A superior quality
of slate has no sign of decomposition after several
months. This rapid decomposition of bad slate is due
to the presence of pyrite, carbonate of lime and
magnesia. The pyrite is transformed into sulphuric
acid which decomposes the other minerals. The car-
bonate of lime is transformed under the influence of

humid air and carbonic acid into soluble
bonate.

bicar-
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CHIMNEY CONSTRUCTION.*

By E. J. PuiLte.

THE construction of chimneys does not give us much thought,
like many other things we have to deal with, until we have to
construct one, and when you begin to look up facts it will surprise
you how little real information there is to be had on the subject.

In the old country, where there are many large chimneys used
for all purposes, there is on record much information both in
reference to building, straightening and taking down. Most of
the very high chimneys are used for other purposes than pro-
ducing draft to burn coal, such as carrying off the poisonous
gases from chemical works, etc. There is a book published
called ““ Tail Chimney Construction,” which gives the general
details of many stacks built in the old country, and from these re-
cords you can makeformula to guide you in designing a newstack.

Let us consider what is the proper method of designing a
chimney for any given purpose. The first question is, ‘“ What is
the chimney for, or what is it to do?" for this will govern some
details of the shell. For instance, if it is to produce draft for
ventilation, it will not require to be lined with fire-brick, nor will
there be any benefit in putting in a loose lining.

We will suppose the chimney under our consideration is to
induce draft to burn coal, as that is the most likely duty of any
chimney that we will be connected with.

The size of the flue is the first dimension you will require, and
it will depend on the quantity of coal to be burned and the veloc-
ity of the gases up the shaft. It is easily understood that as
chimney powers increase, the dimensions do not increase propor-
tionately. To illustrate this I will take some figures from a
table in a reliable work :

A chimney 7o ft. high, 30# diameter = 100 h.p.
LRy gooft. ¢ 66in,  #* = 1000 h.p.

That is, the high chimney with five times the area equals ten
times the power ; and while I am not sure that this proportion is
right, it seems to illustrate the way the formula works. The only
correct way is to calculate the number of cubic feet of gas going
up the chimney at the average velocity, and the area of this
column is the area of the chimney. The rate of combustion
depends on the draft, and the draft depends on the height of the
chimney and the temperature of the gases. The height of the
stack is nearly always determined by the surroundings, as the
stack must of necessity be above any buildings or hills, and I
might say that the average stack is higher than is necessary.
However, when there are no buildings or hills, the following
formula will establish the height. This is known as Gale's formula :

= H@(E)z
NE ,
After getting the height, the area may be obtained by Kent's
A .06F,
formula, which is: A =ﬁ In this rule the effective areaisob-

tained and is two inches less all round than the actual area. This
two inches is to make up the friction of shaft. We now have
area of chimney and height of it. ' I might say that exper-
ience has shown that to burn hard screenings requires 175 feet
stack, for buckwheat 150 feet, and for soft coil 8o to 100 feet.
This is a pretty fair basis to start from. We will suppose our
chimney is, say, 100 feet high and 40 square feet area. It looks
a simple matter to construct a stack having this information, and
so it is, only you must go about it in the right way. To continue
your calculations after getting the size, you start at the tovn and
work down. Authorities say that a chimney having a flue over
five feet in diameter shall be 1}4 brick thick at the top; from
three to five feet in diameter, one brick ; and under three feet,
half a brick. A chimney five feet or over would have this size
for the first 25 feet down and would increase % brick for each 25
feet. This, according to calculations, is almost too much. It
can run 30 to 40 feet each stage, but will depend on kind of
material, that is, whether hard or soft brick, and whether built in
cement or lime ; 30 to 4o feet will work with good material and
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workmanship. Having laid out the different thicknesses of wall,
and knowing the batter, which varies with different builders and
conditions from 1/16to 3§ of 1 inch, having this you can get the
weight of shaft or chimney proper. In large chimneys it is usu-
ally specified what they shall weigh per cubic foot. After getling
weight you can decide how much bearing surface vou will require
for the kind of soil you have at the foundation. Various bearing
powers of soil are given as follows: Hard rock, native bed, 100
tons sq. foot ; clay, dry, 4 to 6; moderate dry, 2 to 4; soft, 1 to
2; gravel and coarse sand, 8 to 10; sand compact and well
cemented, 4 to 6 ; clean dry sand, 2 to 4; quicksand and alluvial
soils, ¥4 to 1 ton per square foot.

When the ground is soft you would require piling or timbering,
and to spread it out over a considerable surface. The weight in
tons divided by bearing power of soil gives surface required.
Wind pressure is also an important factor in getting the area of
the base. I will not go into the rules affecting wind pressure, but
experience has shown that at the base of shaft proper its diameter
shall be 1/10th of height for square chimney, 1/(1 for octagon,
and 1/12 for round. In considering wind pressure it is usually
figured at from 25 to 56 Ibs., by different authorities. This must
be resisted by foundation, as you can see that if the chimney
rocks over with wind it will throw its entire weight on one side of
foundation. In considering wind pressure it is necessary to take
into account whether chimney is protected by buildings or stand-
ing in an open field. If the chimney is built into a building,
windage may be almost disregarded except for piece above the
roof.

There has been a great deal written and many discussions as to
the merits of different shaped flues, but experience and tests have
shown that a parallel flue is the best or as good as any shape.
The arguments for taper flues are something like this, that the
gases slow down due to cooling as they go up, and consequently
they require more room, and the flue should get larger; others
say that the gases cooling down contract in volume, and therefore
the flue should get smaller so as to take the same shape as the
column of gas. Experience has shown that both are correct
The gases contract and get smaller and consequently need less
room, but they also slow down in velocity, due to their greater
weight and therefore need more room. In this way they just
balance up and require a parallel flue. Authorities say a round
parallel flue is the best for all purposes, and the nearest approach
is the next best.

The chimney should be finished with a cap of some materia|
that will stand the weather. I like cast iron best, but a cap can
be moulded of Portland cement, and if the stack is for smelting
work, offire clay. These materials stand well, and if there is a
ladder on the chimney they can be kept in repair. A ladder
should always be built on the shafl, as it makes a means of ex-
amining it at any time, and if repairs are needed they can be
done easily.

Lightning conductors are also approved and disapproved ; but
if a chimney is the highest object in its vicinity 1t is likely to take
the discharge from a storm over it, and a properly erected con-
ductor will carry it off, although many stacks are standing with-
out any.

PUBLICATIONS.

The Engineering News Publishing Company, of New York,
have issued the second of a series of Engineering Studies, by
Charles Evan Fowler, M. Am. Soc., C.E. This part is devoted
to illustrations and descriptions of notable Roman stone arches.

‘ Progressive Carpentry " is the title of a book of 90 pages,
prepared by E. D. Meloy, architect and builder, Waterbury,
Conn., and published by the David Williams Co., New York.
The book, which is illustrated with numerous diagrams, is chiefly
devoted to Jescribing methods of roof construction.

Mr.'D. A. Hewitt, of Toronto, has prepared and published in
convenient book form, skeleton specification suggestions for
architects, arranged in constructional order with index. The ob-
ject of the author has been to provide the architect with an
easier method of collecting data required in making a specifica-
tion.

“SOLAR PRISMS

are the BEST
and CHEAPEST

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

The N

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

AGENTS FOR CANADA
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USEEUL HINTS.

A correspondent writes suggesting that
a patina on copper can be formed by
washing it a few times with salt water.
This idea occurred to him on noticing the
colour of what appeared to be a small
copper covered spire, facing the sea, that
he saw at Brighton.

A paste with which wallpaper can be
attached to wood or masonry, adhering to
it firmly in spite of dampness, is prepared
as usual with rye flour, to which, however,
are added, after the boiling, eight
grammes of good linseed oil varnish and
eight and one-half grammes of turpentine
to every 500 grammes.

A gallon of paint made of finely ground
Venetian red mixed in oil will cover one-
fourth more (and do it better) than a
gallon of paint made of dry Venetian
red mixed in oil. It will take much less
time to put it on, will wear out less brushes,
will wear longer, and hold its color better.
Hence, it is perhaps cheaper, as well as
better, for all parties to use the article
ground in oil.

An excellent effect in burlap decoration,
says the Plumber and Decorator, is to
hang the burlap on the lower two-thirds of
the wall, using a white wall or a large
figured paper for the upper third. If the
burlap is dark red or green, a black
moulding gives a pleasing finishing touch,
and a narrow leather gimp, studded with
brass-headed tacks and run under the
moulding and around the casements and
foot-board is very effective.

The weight of a round chimney can be
figured by multiplying the weight of a
cubic unit of masonry by the contents of
the separate drums or shells, each figured
by the formula C=o0.7854z (D?—d?). In
this expression D and d are the mean
inner and outer diameters, z the height of
the shell ; the thickness of the shell is
assumed to be uniform. The weight and
surface of architectural additions, caps,
cornices and the like are to be neglected.

To PREVENT MOISTURE STRIKING
THROUGH BRICK OR PLASTERED WALLS.
—After a prolonged dry spell, which has
given the wall a good chance to dry out,
put on a good coat of oil paint,
which will soak well into the bricks, then
putty up the joints and all the holes that
may be in the bricks with glazier's putty
stained the color of your paint. When
this is dry, give a second coat, not
quite as oily as the first and finish off
with a coat of flat brick color, or if
this is undesirable with a good glossy, oil
paint.

For making a sea green shingle stain,
the Painters’ Magazine advises the use of
Prussian blue, Dutch pink and yellow
ochre, all finely ground in linseed ail,
thinned down to a semi-paste with boiled
linseed oil and liquid drier and finally
reduced with benzine to proper consis-
tency for dipping. The thinner the stain,
the more will it penetrate into the wood.
In place of the benzine, or, at least, in
place of part ‘of the benzine, creosote or
coal tar naphtha may be employed to
preserve the wood and prevent fungus
growth,

M. Letorey, a French architect, has
applied the captive balloon to the cleaning
and decorating of cupolas, high roofs,

towers and monuments. The balloon can
be raised or lowered from a wagon by a
windlass, and it can be steadied by stays
from the side of the enyelope. It has two
platforms, or nacelles, one on the top, the
other underneath, and these communicate
by a ladder up a central tube. The
‘“balloon scaffold,” as it is called, might
be useful and safe in many operations,
such as now require steeple-jacks, for
example, the wreathing of Nelson's
column, and also in wireless telegraphy as
an aerial.—London Globe.

The base of all hydraulic mortars is lime
or the oxide of the metal calcium. Quick-
lime contains 44 parts by weight of carb.
dioxide and 56 parts of oxide of calcium.
In slaking 18 parts by weight of water
unite with 56 parts of quicklime, making
74 parts of calcic hydrate. The process
of slaking is greatly facilitated by the
degree of heat generated. Hydrate of
lime contains 10 per cent. to 25 per cent.

alumina. It differs from quicklime in that
it hardens in water and is either argilla-
ceous or siliceous.

A Chicago man who was desirous of
escaping the nerve wrecking noises of the
city streets, is said to have conceived and
adopted the plan of filling all cracks and
apertures in the house which might admit
sound with a material so constructed as to
afford access to air while shutting out
noise. The material which the owner says
discriminates between noise and air is in
the form of strips of rubber, perforated
with zigzag holes. Through this the air
is admitted, while the noise is softened or
completely deadened, the sound waves
dying out in repeated reflections in the
crooked passages. These strips of rubber
have been placed over all cracks around
the doors and windows of the house, and
two months’ experience with the plan has
convinced the owner, he says, of its
practicability.

THE PEDLAR PEOPLE

Plaster on
- Steel Lath

Pedlar’'s Expanded Steel Lath has a good key.

That’s its strong point.
The mesh is very open.

That's what makes it's key so good.

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

Have you one of our large Catalogues ?

Gladly sent—express paid—on request, by
mentioning the ‘‘ Canadian Architect.”

OSHAWA ONT.
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A NOVEL CHIMNEY.

a chimney involving some features of construction
which are rather novel, at least in this country, says
Carpentry and Building, is the one which has been
erected in connection with the new power plant of the
Joseph Dixon Crucible Company, at Jersey City, N. ]J.
The chimney is built of radially moulded bricks per-
forated in such a way as to insure regularity of draft by
preventing radiation through the walls and thus dimin-
ishing the susceptibility to atmospheric changes. The
bricks are moulded in sizes and shapes of sufficient
number for the construction of a chimney of any diam-
eter, and of conforming decreasing radius to the pro-
gress of the structural elevation. The perforations are
intended not only to form dead air spaces, but also to
give a better hold to the mortar, and, it is said, to in-
crease the joint adhesion.

According to tests made, the crushing resistance of
perforated brick and unperforated brick, of the
same material, was 5,035 and 3,978 pounds per square
inch, respectively. the perforated
bricks are much larger than the common form, there
are fewer joints.

Furthermore, as

The builder is nothing if not conservative. A firm in the North
which is supplying a customer with bricks, recently overheard the
following conversation on the carman coming into the
yard. ‘‘Are you still carting common bricks from Mr. Blank ?”
“No ! They had no common bricks in stock, so we are fetching
best for the insides and coming here for commons to face them
with !"—DBritish Clayworker.

Owing to the high prices of ebony, manufacturers have been
searching for a long time for a substitute with a grain close
enough to take the necessary polish. At last it was found that
American ‘“ dogwood " could be stained, oiled, and polished until
it equalled ebony both in appearance and utility. The wood,
which comes in all sizes, is sawn into strips 1 inch square and 8
to 20 inches long. The strips are piled up out of doors, where
they remain until thoroughly seasoned.

Canada Foundry Company

TORONTO, ONT.

Limited

(SUCCESSORS TO ST."LAWRENCE FOUNDRY{'COMPANY OF TORONTO)

Engineers, Founders and Machinists

STRUGTURAL IRON *» STEEL WORK

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

WRITE OR 'PHONE FOR ESTIMATES AND PRICES

IF YOU WANT THE BEST

other apparatus in the market.

Warm Air Furnace or Combination Heater obtainable anywhere,

then your choice must be the

PEASE “ECONOMY”

These Heaters are not made to sell at a lower price than any

The sole aim of the manufacs

turers is to make them Better than Any Other. It is true that
there are light-weight Furnaces in the market that are sold at a

lower price, but the slight difference in price is out of all proportion

3 et i ¥
=~ When worth is considered.

SEND FOR CATALOGUHR

J. F. PEASE FURNAGE CO0., umireo

189-193 Queen Street East

TORONTO, ONT.
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A NEW FIRE PROOF MATER-
I-AL‘

A new fire proof substance, called
gypsine, has recently been officially
tested in England with remarkable
results, according to reports from
that country. Its composition is
plastic hydraulic lime, coke or sand
and asbestos, compressed into
bricks. To test its fire resisting
properties a partition 10 feet long
by 7 feet g inches wide was built of
gypsine bricks laid in hydraulic mor-
tar, with joints X{inch thick. The
side . of this partition, which was
erected in the test hut, after having
been coated with a thin layer of
fire clay, was exposed to the action
of fire for the space of one hour,
during which time the temperature
rose to 2,050 degrees F. This tre-
mendous heat was powerless against
the gypsine bricks, and all through
the test the temperature of the
outer surface of the partition was
never once so high as to cause a
match to ignite upon it.

NEW BUILDING MATERIAL.

An asphalted pasteboard from
Norway and a wood aud paper
board from Sweden are new building
materials of great probable usetul-
ness. The first is made by com-
pressing together several layers of
heavy paper and asphaltum, the
product being a smooth, solid plate,
which is as strong as wood, and
cheaper, which will not crack or rot
and which is adapted for walls and
ceil ng, for panels and for many other
purposes. The second material is a
board having a central laye
closely fitted bits of wood, with a
layer of cement and an outer layer
of paper on each side. The p
has been compressed and made
waterproof. The boards are made
4 feet wide and 8 to 18 long, and
are adapted not only for the interior
lining of houses, but for making
trunks, boxes, tables, and other
light articles. The boards can be
polished or painted. —Improvement
Bulletin.

FORESHORTENING IN
DRAWING.

As perspective has been defined
to be the art of foreshortening ob-
jects, foreshortenihg may be explain-
ed as linear perspective applied to
the human figure, this being the
principal case which admits of
striking perspective effect in such
objects, because when, as for the
most part happéns, the limbs are
beheld in their full, or nearly their
full, extent, let the attitude be what
it may, the outline is little affected
by mere perspective ; consequently,
except in ceiling-pieces, where the
figures are supposed to be above
the spectator and seen from below
the plane on which they stand, fore-

shortening—at least any consider-
able degree of it—is rarely required
in delineating the human figure ;
while on the other hand it occurs
more or less in almost all those of
animals, their forms being more
compounded and their bodies placed
horizontally. An example ot fore-
shortening may therefore at any
time be obtained by standing either
in front of or behind a horse, when
the hind or fore-legs, as the case
may be, will be nearly concealed by
those towards the eye, and the back
of the animal or its length be no
longer visible. In sculpture, unless
it be in reliets, the foreshortening of
the limbs depends entirely upon the
station chosen by the spectator him-
self, whereas in painting it depends

upon that chosen by the painter for
him.

EXGE[SIOR HRE GLAY GHINNEY 0P

You need not
dread windy
days.

The harder the
wind blows
the better

the draft.

WRITE...

J. H. MORRISON

SOLE AGENT
84 Harbord Street
TORONTO

CHOOL
NITURE

N
OfFlfu et

PRESTON ONT

FURNITURE | " -
FINE BANK,OFFICE,COURT HOUSE A k

DRUG STORE FITTINGS
PRtk e SEND FORCATALOGSY

cis el

ACME WALL TIE No. 1 for Hollow
Brick Walls made from Steel and
treated with Asphaltum Dip the
best Preventive against Rust.

The Vokes Hardware Co., Limited
Toronto, Ont.

ARGHITECTS—
ATTENTION!

s PAINT e
Canada Ltd.

TORONTO ano MONTREAL

DIAMOND
GRAPHITE
PAINT

IS PARTICULARLY RECOMMENDED

ROOFS painted with it have stood from TEN to
FIFTEEN YEARS. One BRIDGE is known to

bave been painted TWEN1Y YEARS AGO, and is
GOOD YET.

ONE GALLON, properly prepared for the brush,
WILL WEIGH LESS THA TWELVE POUNDS
and will COVER 1,000 square feet of Iron.

Among the many large users of our GRAPHITE
PAINT are the following.

THE TORONTO ELECTRIC LIGHT CO.
CANADIAN PACIFIC RAILWAY.
GRAND TRUNK RAILWAY.
MICHIGAN CENTRAL RAILWAY
CANADA ATLANTIC RAILWAY.
INTERCOLONIAL RAILWAY.
QUEBEC CENTRAL RAILWAY.
MONTREAL STREET RAILWAY.
ORONTO STREET RAILWAY,
ST. JOHN (V B. ) STREET RAILWAY
OTTAWA STREET RAILWAY.
ST. LAWRENCE & ADIRONDACK RAILWAY.
THE SHEDDEN COMPANY.
THE DOMINION BRIDGE COMPANY.

CREOSOTE
SHINGLE
STAINS

FOR DIPPING OR BRUSHING

Samples will be mailed free to
any Architect addressing the sole
makers,

C;ﬁada Paint Co.

Limited
&2 WRITE THEM =2
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The solicitor of the Toronto Public
School Board has stated that it is illegal
for the board to expend money for marking
with tablets historical spots as requested
by the Canadian Clab.

The First Methodist church, which has
recently been completed at Los Angeles,
Cal., embodies in s construction 8 num-
ber of interesting fextures, one of whicn is
a caovas ceiling. The idea of using this
material for such a purpose suggested
itself to John Austin, of the firm of Austin
& Skilling, the architects who drew the
plans and superintended the construction
of the building. The cciling rises in a
great dome broken by ormamental trusses
and is daiotily frescoed in soft colors, pre-
scating a very pleasing appearance. In
exccuting the work No, 6 tenting canvas
was used, it being painted on one side and
sized on the other, the frescoing thus mak.
ing it thoroughly water proof and air tight.
There are many advantages claimed for a
canvas ceifing, some of which are its
lightness and cheapness, the absence of
danger of cracking and of sections falling
by reason of bocoming loose through
vibration.

Quebee Architects.

A.RAZA,
Avrehitect and Valuator,
Street Railway Chambers MONTREAL,
T

wlephone l‘lnh bt

HUTCIHWN & WOOD,

Arehitects and Valuators,

181 St. James Street, - MONTREAL.
Telephone Main S58.

STAVELEY,
H.

ARCHITIHOYT
Member Province of Quebec Association of Architects.

113 St Peter Street, QUEBEC,

A ¥.DUNLOP, R C. A,
Arehitect and Valuator,

Member Frovince of Quebec Association of Architects.
185 St James Street, Temple Building,
Telephone Maln 162y, - MONTREAL.

WA/ RIGHT & SON,
Architects and Valuators,
Members Province of Quebec Association of Architects.

204 St. James Street, MONTREAL.

A. T, Taylor, .RLBA, R.C.A
“TAVIOR & GORDON,
ARCHITEOTS

43 S7. Francors Xavige St, - MONTREAL
Telephone Main 2817,

. Most People Know ! DoYou?

That of ajll others our BALANCED FOLDING
PARTITIONS give best results.
can be quickly and easily applied aod give
enduring satisfaction., This s why practical
men commend them.

0. T. SPringer, suruncron, onr.

The Fixtures

THE CANADIAN PORTLAND GEMENT CO0., uwme

Works: STRATHCONA, ONT.
ST. LAWRENCE PORTLAND CEMENT COMPANY -

MARLBANK, ONT.

- MANUFACTURE .

“RATHBUN'S STAR”

BRAND

“BEAVER™ “ENSIGN”

For Prices Wnite THE RATHBUN COMPANY,. Deseronto, Ont,
Sole Bales Agents

CROSSES
FINIALS

UR Catalogue shows a
big collection of fine
designs in these

ornamental pieces.

We can’t describe them
fairly without your seeing
the illustrations- but
wherever such goods are
needed for the artistic com-
pletion of a building, you'll
find the assortment we

offer both pleasing and

economically reliable,
They are made of Copper

or Galvanized Stee!, and
present a very wide choice
of graceful designs.

Write us about them,

METALLIC ROOFING CO.

WHOLEGALE MANUFACTURLES, L/MITED,
TORONTO, CANADA,

The Toronto Pressed Brick and Terra Cotta Works

BRICKS |

ROOFING AND FLOORING TILES, CRESTING, FINIALS AND CHIMNEY TOPS

Send for Samples and Prices.

*

ial and t attention given to Architects’ Terra Cotta Drawings.
et LT TN WEAOE Ve ST S 3

write: TOronto Pressed Brick Works

Montreal Agent ; E. F. DARTNELL, 180 St. James Street.

Head Office: MILTON, ONT.

C. J. LRWIS, Proprietor,
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- Mica Boiler Covering Co.,

FOR PARTICULARS AND SAMPLES OF Limited

MICA BOILER COVERING &  MICA SECTIONAL COVERING
MICA PIPE COVERING ¥ MICA CEMENT

ENGINE PACKINGS, OILS, WASTE, ENGINEERS SUPPLIES
= Mica Boiler Govering Go., Limited.

86-92 Ann Street, MONTREAL, QUE : : Union Bank Chambers, TORONTO, ONT. : : LONDON, ENG.

DRY _KIT,WNS

Economy of steam and power

sccured by the use of fans and heaters

for drying all kinds ot lumber.

L.umber is not stained when dry-

ing, and checking is prevented.

For Specifications and Particulars write to .

GEO. W. REED & C0. : MONTREAL
s We can do Work

The ordinary Hot Air Furnace dare not undertake.

WHY ?

BECAUSE KELSEY
GENERATORS

(PAT'D)
Have 3 times as much Heating Surfaces and Air Capacity.

: These Generators are particularly adapted for large resi-
dences, schools, churches, and other public buildings where
- ARSI ordinarily hot water or steam heating would be specified.

Note Carefully :— Why not get our printed matter ?

uge Heang Surtce,— THE JAMES SMART MFC. GO., umireo

Great Air Capacity. e Wakons Sl ROCKYILLE, ONT.
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(ralvanized Iron Goods

Covrugnted Conductor Pipes snd Elbows.
Cmmu-mi Sheots, all slves,
annmgglvg all vizes amd styles.

Coriaces, Skylights, Re. t
WHEELER & BAIN - TORONTO |

VENGE BGILERS FOR STEAN ND HOT WATER BEATING

Manufacrered of Steel Boiler Plate,
most complete and perfect Boiler
for the pu pose now on sale.  Iilustrar
tion shows at cnce the econrmy.

The
for e

in ?nllc Buildin, esidences,
ntile Wouwes, guclﬂ.

als, lun. @ Coutrsc tractors, Archi-

tects and users semd for Catalague and discount to

LEONARD & SONS,
Manufaciorers - LONDON, ONT,

Engine and Buil

hot waler heater,
two,
heat, much fuel is wasted.

The heating surfaces of the ROBB HEATER are so arranged that soot
cannot vollect, and any kind of fuel can, therefore, be used in the most

efficient manner,

ROBB ENGINEERING COMPANY,
LIMITED

AMHERST, N. 8.

ROBB Heaters

ANY KIND OF FUEL

Hard ¢oal i the only fuel that can be used successfully in the ordinary
If woft coxl is vsed, the 00t must be removed every dsy or
This is seldom properly uttended to, aad as soot ix a non-conductor of

WILL BURN

Classified Directory of Montreal Contractors and Dealers

in Builders’ Supplies

BUILDING MMERIRLS

E. 1'. I)A RINELL.
Stone, Pressed and Commou Bricks, Miners! Wool, etc,
Telephane 3382 1o Br, James Street.

s Z:l PA ”&RRISON
Sup’e,m:r.. . llQ.hvl:: s147. ‘“‘: ¥ S h'lt‘:v";nu(. { o
GEBOn'I ’A. Sl)”"d N

Hding § lies,
Telephooe wabs, ® one :T.npk Daikding,
NEW ROCKLAND SLATE CO.

M* Shate and State Staly Work of all Dhescriptious.
elephane 55. . u; 54, Paul strees.

JAS. W, PYKE & T B
]";Pﬂrlrl'« Structuenl Matesial-fron and Steel
plione 322, 35 S0 Francois Xavier Street.

R R T

BUILDERS and GONTRHGTORS P ﬂINTERs dﬁd DEGORHTORS
J, BENJAMIN DAGENATS | o o JOUN H. GWENS
210 Guy St - Bumpsr - “Montrens | Hovse, Si 'ﬁ%ﬁ'?&rm@ prbee Hatger,
Specialty. - Ovnamentsl Metat Ceiling.  Tel, Main 3919, | Bell Telephane No. o3y 17 »Lwy Street,

JUH-Ab.- ;;li;\ll General Comvvm nnd Builler,
dﬂ on Bt,, Montreak  Estimates h-n
u-.h Cul Stone and Masonrs; J

]%ﬁ“l attended o, Pell Tel le!lmm hw
PLUMBE.RS and SIMMPITTE.RS

JJBFN BA LT.A N’I’l NF
Praciiad Plomber, Gas, Steam and Hot Water Figter,
153 St Autoine St., Montreal. Bedl Telepbosie r46s.

Subscribe for the ARCHITECT AXD BUILDER.

_ROOFERS

NIC"OL?ON & CO., Roof St Payt
Kmn, a:fmgm Gravel {h:;'n:’nv Epecis >

o s L S parom|
o & Beil Td:pbumml

Write for prices for a card in
this Directory.

Classified Directory of Toronto Contractors and Dealers in

" BUILDING MTERMLS 5

(~ FORGE, RATITNONF, s Norheote Ave. P,

Hewlock sud Hardwood Lumber ; Lash, ngles

and Cedur Posts; Sawn Veneers, Rn-n-mg uptogc-
inches wide a spocialty.

Ontario lee Assocxatlon
Maoufscturers and Dealers in
Grey Lime, Guelph White Lime,
Ontario Cement, Portland Cements
Plaster Paris, Hair, Fire Brick,
Fire Clay, Sewer 'Plpo, elc.

Teleph 118 de 5t. K,, Turonto |

930,

_BUILDERS and GONTRHCTORS

AS. NURSE, NUILDER. lf--n-m Kiven on -!|
J ki dl!m wnel Stone Work, Cement W alks,
Curbs, and Cellar

Floms.
Tomonre.

” ‘\AI%M!V ‘\\l.

Farvesn Howmes,

(.mml akrey.
CAKLEY & HOLMES, Conlractor
+» ToxonTo,

.
'lelewm B Wellimgron 5. W.
” ,;Hn lm”(’n.“slﬂ.. Ma.lmk, Fac.

__MANTLES, GRATES and TILES

Toronto Hnrdnmra Miy. Cu.
¥ 100 | Se. W
ALSO PLUMBERS" SUPPLIES,

Builders' Supplies

ROOFERS
ROBT. RENNIE &. SOR

SLATE AND GRAVEL T HUDFERS &e.

E dencri of Roofing Stare al hand,
t.;lm.sd.lcmwmga, Valleys and ;i:a'(,"' :“w
T!:kphun 344 )‘l’ Berk .le! st., ‘r&no

H. ” lLLIAMS &+ CO..
23 Turonto St ORON'TO.

With \l-t Felt -ml(}nvf‘ h?%m Fiat Slate

Roof—the best. We lay ROCK ASPHALT on oellar
hnuo-n., foors wad w; best material for shis
work.,  Telephone No. 51z

W, 1. STEWART & CO.
Felt mul State Roofers,
Tiealers in Fele, Pich Shearhing Paper, Carpet
'(; and all ‘umh al thnldhu Paper,
Office : Adelaide and Bay Sts,, ToroNTO.
1stimates umund

lvlwhnnc No. 8.
G DUTHIE & SONS,

Terra Cotta Tils, Slate and Feit Roofers,
Cor. Widmer und Adelaide $18., - ToroNto.
GALYANIZED IRON FURNMSHINGS SUPPLIED,

Telephowe 1936,
ENTABLISHED I8

Slate aml Felt r
FORNKS ROOFING CO. 153 Nay Si.

Aﬂﬂ.\ll.ﬂu \h\ TIER, KDOTKK.——Z-«"

scripgion of Gravel and Shiogle Roofing,  Shingle
Rools pisited and repaired.  All -ml fully uwmnd
Office, 114 Westmoreland Avenoe

____ MOVERS

e b WARDELL & SON—

gld‘u Aveme,
Move Fru-c amd Brick Houses and Machinery,

HEMING and VE.NTILRTION

GRO. E. Y1 YEOMAN £ €0,

Mafn, "' ROYAL" Warm Alr Furnace
Telephune 2014 79 an St w,

PLUMBERS and STEAMHTTERS

nAa TES & I{OBL‘VNON

s Stesan and Hot Water Heati Oul
wcu.!l}n 485 Spadina I.{vc. ’lc::)n-: :;ivuf

Plumbi
Wark &

Advertise in the ARCIHITECY AND Bus.ner
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WIRE LATH

The only perfect Lathing, for
‘the reason that the Wire is
completely embedded in Mor-
tar and caxxvor rusT. It is
the only Lathing that will
stand the test of time.

THE B. GREERING WIRE GO,

{LIMITERD)

Hamilton, Ont. Montreal, Que.

BOYNTON & COMPANY
MANUFACTUKERS OF
EMBOSSED AND TURNED MOULDINCS
WO0D CRILLES, -

AND_ AUTOMATIC TURNINCS

67 W. Washington St., - CHICAGO, ILL. |

Please mentfon Tue Canapian
Anrcurrecr axp Buwper when
corresponding with
advertisers,

Metallic Skylights.

Made with bollow bars of Galvan-

ized Steel or Copper—light in weight,
strong, and not deranged by cold or heat,
as there is no
contraction or
expansion.
When glazed
with  our fire-
proof wired
glass, they offer
absolute protec-
tion from fire.
All sizes and
styles are made,
for flat or pitched
roofs, with and without ventila-
tors—every possible variety,
Fullest information in our new catalogue, with

explanation of method of ordering.

METALLIC R OOFING CO., Limitea.
TORONTO, CANADA,

w7 e

Wholesale Manufacturers,

' JOHN WATSON

Architectural Iron Works

BANUVAL FUNKK OF

ELEVATOR

ENGLOSURES )i
Iron Stairs of every deseription j--::iTH E
ot ol SERESESR |
No. 55 Nazareth Street ; ; _L e

MONTREAL [

The Leading Ganadian Heaters
The MARVEL fo‘:‘m&:oal

The HILBORN for Wood

The HEGLA for every kind of fuel

It will burn Hard or Soft Coal, Wood or Peat with equal
satisfaction.

MANUFACTURED BY , , .

Clare Bros. & Co. - 'Preston, Ont.
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AROCEITEROTS
Members of the Ontario Association of Architects,

Casada Life Bmldmg, King St. W., ToronTo.

EDMUND BURKE & J. C. B. HORWQOD

Soil Pipe and Fittings, Boiler Stands, Sinks
o andGmfrthn&o

146~148-160 Nlagara St., Toronto

For sale by all dealers,

Color wd». showing
actual tines, free.

Canavtan Deror t
THE ART IIETROPOLB
131 Yonge Street Toronto.
Bririad Wuotesare Duvar @
HARRY STEUBER,
12a Watling Strect - London k.C Eng.

Legal.
ARCEITROTS
Union Loan Chambers, QUINN & MORR]SON
8 AND 30 ToOrRONTO SRRy, - TORONTO. %
st Advocates, Barristers and Solicitors
W, R STRICKLAND, Temple Building,
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| Tracing Paper,
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POWER & SON,
Architects and Building Surveyors,
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Ifyouwantto . . . . .
SELL
ANYTHING

to the wholesale and retail hard-
ware merchants and manufac-
turers

ANYWHERE
in Canada, you ean reach them
through
THE CANAOLAN
HARDWARE AND METAL MERCHANT

BMONTREAL s3d TORONTO
Circulates in Every Province,

richofall forme |
BROWN-Byss

D QT i ey

&lﬂw .
ﬁznw:Cmﬂ b
THE CONSOLIDATED

PLaTE GLaSS

COMPANY OF CANADA (Limited)

ed B
@ vc;sr"'-"’ao
Cu"\rs required

HEAD OPFFIOE:
73 and 75 Wellington Street West, TORONTO *,

BRANCHES ¢
MONTREAL, LONDON.
16 Inspector St,
F H. McCausLAND, Toronto, President.

Wi, R, Houss, London
ALEX. RAMSAY, M }v“’"“‘

OTTAWA

G 4 3 odred Esti

P Given,
Special Discount to the Trade,

Pease mention the CANADIAN ARCHITECT
AXD BUILDER when corresponding
with advertisers,

"*CANADIAN SEWER PIPE CO.

ST. JOHNS, P.Q.

WATER PIPE

FLUE LININGS
SMOKE PREVENTIVES

CULVERT PIPE

CHIMNEY TOPS
INVERTS, &s.

Write for Terms and Discounts.

HAMILTON, ONT.

TORONTO, ONT,
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BRONZE HARDWARE__—

We will be glad to give you Estimates on any Specification you may
submit-—We can make you Exceptionally Low Figures on Builders’ Hardware

Plaln and Decorative Wall Tilgs— "o ¥itchens, Bpwoowms, o
TILES & MANTELS Siiis are:
Encaustic and Mosaic Tiles—" b ials . rice, Bte.
¢signs will be _forwurdefl on Ife(‘eil" of plan of phoes wnou "T IRUN
g'ﬁfféﬁa‘é’é&‘il ‘230'&“..,:;'?.1?5}"“;:.‘3 be gl i ving ‘ ANDGBRASS FI RE P I-AGE G 00 ns
RICE LEWIS & SON, vonren, TORONTO

} Please mention THE CANADIAN ARCHITECT AND BuiLpER when

i corresponding with advertisers

The Owen Sound Portland Cement
Company, Limited Suiow Liks, onr.

Over 39,000 barrels of our SaMsoN Branp PORTLAND

CABOT'S
CREOSOTE SHINGLE STAINS
Snlr:: a::rr:‘;::‘uxﬂ.;gy gx;m csAh!.indg’Il’f Craent sold during 1895, and not a single com-

of Boston, Mass, Evecy package bears plaint received as to its quality.

his trade mnlr,k.dil"ddf"'"l{ dll":":\'er“ [The City of Toronte have contracted with us to
guaranteed. Used and prove ;\‘ 2 Y supply our SAMSON BRAND PORTLAND CEMENT for
climate for nearly twenty years. Als0 the requirements of the whole city for 1897 and 1898, ]

l

CAB )
Sheathing and Deafening " Quilt"”

the most perfect insulator of heat and
deadener of sound on the market. Decay,

Can you wish any better recommendation? W&

Canada can produce as good Portland Cement
as made in the world, and we are making it.

moth and vermin-proof, and uninflammabie. We guarantee the quality to be equal in every respect to the best im
Sumples, Catabogue and full information wpoo ported brands from England and Germany.
application to the manufucturer ¢ bis
CANADIAN AGENTS :
ANDREW MUIRHEAD. bs Bay 81, Toronto, SIDEWALK CEMENT A SPECIALTY
SEYMO SO, Montyeal r sestlmonlsle wrk
GG HENSHAW. Vancowver T ooy o the Ransgor, shaiow L e JOAN LUCAS
W. H. THORNE & €O, b, Jabs, Corvespoadence Solicited 877 Spadina Ave., TORONTO

E D. ADAMS Hafax

The Turnbull & Russell Co. S
I R
HAND and POWER V A 0 e
E I E TURNBULL ELEVATOR WORKS
126 John Street,
i Toronto, Ont.

Toe HAMILTON BRIDGE WORKS CO., Livite

STEEL RAILWAY AND HIGHWAY BRIDGES

ARCHITECTURAL STEEL

STEEL FRAME BUILDINGS®AND ROOF TRUSSES

BEAMS, ANGLES, CHANNELS, TEES, PLATES, Etc.
HAMILTON, CANADA
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WaREHOUSE FoR MEessks. W, R. JounsTon & ComPANY, FronNT STREET, TORONTO.

MEessrs. GorpoN & HELLIWELL, ARCHITECTS.



