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THE CARADIAN CONTRACT RECORD,

PUBLISHED EVERY SATURDAY

Ax an Intermediate Edition of the **Canadian Architect
and Builder,”

Subﬂ"f{{fim price of *: Canadian Architect and
Buildey”” (including ** Canadian Contrace
Record" ), 2 per annum, payable in advance

C. H. NORTINER, Publisher,
CONFEDERATION LIFE BUILDING, TORONTO.
Telephone 2362,
64 Yemple Building, .

Bell Telephone a2gg.

Information solicited from any part of

tho Dominion regarding contracts open to
tendor.

ADYRRTISING RATES ON APPLICATION,

AMontreal.

At ite Convontion neld in Toronto, Nov.
20 and 91, 1889, the Ontario Aasociation
of Avrchitects signifled its approval of the
CANADIAN GONTRACT R¥ECORD, and
‘Pedgedits mombdars to wae this journal as
thatr medium of conunsinication with con-
traofors swith vespoct to adeertisements for
Tendora, R

THe followcing rvesolutlion was vinanimons-
ly adopted at the Fivst Annual Meeting oy
thy Province of Quedeo Assocration of Aveh-
itect#) held in Montreal, Oct, 10th and 11th,
1890 : ¢ pfoved by Af. Perraull, seconded by
4, F. Dunlop, that tee the Arcliiteets of tho
Provines of Quebeo now aszenbled 41 Con-
vontion being satisfied that the CANADIAN
CONTRACT RECORD affords us a direct
communication with the Contractors,—~Re-
tolocd, that we pledge ottr support to {t by
using {ts columna when calling for Toen-
doys.”

Subseriders who may change thar address
thould give prompt notice of same. In doing
%0, give doth old and nao address. Notify the
pudlisker of any srregularsty sn delswery of paser.

. TENDERS

Will be received by the undersigned for the tollowing
wotks fequired in the erection of a church building at
Cote St Antoine ‘until noon of Friday, ths aoth day
of January:

BASON AND BRICKWORK,

CARPENTER WORK.

SRR Skt

PAINTING AND ‘GLAZING.

The Committee do not bind themselves 1o accept the
lowest or any tender, .

ALEX. C. HUTCHISON, Architect,
181 St. James streer, Montreal.

ELECTRIC WIRING.

Two young men (who wish to continue work-
ing together) thoroughly competent to install
plants in factories, or wire houses in best siyle,
are open for employnient.  Can satisfy as 1o ex-

jence,  Apply, “ELecTRIc,” Box 1363 P. O.,
Montreal,

TENDERS
Will be received untit WWEDNESDAY, a5Th
INST., for the crection of &

BRICK PRESBYTERIAN CHURCH

at.East Toronto Village. Plans and specifica
lians May be seen at my office or at the resudence
of Rev. Mr. Johnston, East Toronto.
HENRY SIMPSON, Arcluect.
93 Adclawde St, East, Toronto,

CONTRACTS OPEN.

MossORO, ONT.—Mr. \Wm. Bemer is making
arrangements to erect A new house.

K1NGSTON, ONT.—Mr. Wi, Phillips, of Tor-
onto, was in the city recently making arrange-
ments for the building of a steam yacht,

BRANDON, MAN.—A company 13 being formed
at thus place, with a capital stock of $100,000, (0
erect a woollen mill.  Particulars may be obe
tained from the Mayor.

WINNIPEG, MAN.—L.. H. West, Charman |

Comnutice on Works, will receive tenders until
noon on January 36th for the supply of 80o cords
of cedar block paving wood.

HAMILTON, ONT.—It is proposed to erect a
schoo) house 1n connection with the First Metho-
dist church, to cost $8,000.—11t 1s urged that the
aty purchase the old post office building on
James street and convert 1t 1nto a police head-
quarters.

NIAGARA FALLs, ONT.—It is said that the
Ontario Legislature will shortly be asked to grant
a charter to a company to be known as the On.
tario Niagara Electric Railway and Power Com-
pany, the object being to build an clectric ril-
road from this town to St. Catharines.

STR. CUNECONDE, QUE.—The mumacpahiy
will ask the Legislature of Quelxe to amend s
charter 5o as to authorize the corporauon to cx-
pend the sum of $425,000 rassed by the sale of the
waterworks for the purpose of -ouastructing
asphalt pavements. The Council has already
passed by.laws appropriating the money for the
purposc.

LonvoN, ONT.—A syndicate of Cleveland,
Ohio, capitalists 1s endeavonng to secure control
of the London & Port Stanley Railway. The
company agrece to cstablish a commercial line be-
tween Cleveland and this aity, and to erect a large
hote! and slip-dock at Port Stanley,—G. Crad-
dock, architeet, will recene tenders until the 18th
1nst, for the different works required in making
alterations and additions to the residence of Mr.
G. C. Gibbons, on Dufferin avenue,

QuEBEC, QUE.—A number of Quebee capital-
ists, among whom are Messrs, Frank Ross, R.
R. Dobell, Hon. P. Garaean, John Sharples and
Houn. 1. Thibaudeau, have sccured the Great
Northern road. with the intention of making 1t a
link in the trunk line between Quebec and Parry
Sound. Two short links, onc of 75 and the
other of 35 miles, are required to make the con-
nection. It is expected that amangements will
be made to proceed at once with the work.

Havikax, N. 8. —The Board of Commussion
ers of City Works will receive tenders until noon
on Monday, February 20th, for the manufacture
and delivery of about 2,400 tons of cast sron pipe
and necessary specials and valves, Plans and
other anfprmativn may be oLtained from the City
Enginect.— I he Board of Works hias decided 10
call for tenders for the consiruction of a sewer on
Gutungen street, from Comnwallisto Gernsh street,
and for the anc connccting Kempt road, Agricola
and McLarm streets.

A 1LTORIA, 8, C.—An koglish syndicate has
purchased a site on the corner of Douglas and
Beoughiton strects and at is said wall erect a large
husiness block theroon, — Thic owners of thic pro

perty at the coraer ol Yates, Government and
Broad streets bave decided to erect afine new
block of-buildings on the site.—A site has been
chosen at William s Head for the proposed quare
antine station which the Donnnion Governmnent
propose to establish.  The totaicost of cquipping
the station will be about $90,000, out of which
the sum of $30,000 will be reqtured for cunstruct-
ng a wharf, The Atbert fron Works, of this
city, 13 at present engaged in building the steam
disinfector.

MONTREAL, QUK.—Tenders will be received
by the Road Committee of the Lity Louncil until
Wednesday next, the 18th inst,, for the excava-
tion and masonty for a subway to be constructed
under Notre Dame street on Berri sireet.  Plans
may e seen at the office of the City Surveyor —
Tenders are also asked by the Road Comunittee
until the same date for the excavation, masonry,
and steel superstructure for iwo bridges on Seig-
neurs strect, over the tail races, one at Ogilvie's
mll and one at Shearer’s mill, the-tenders for
steel superstructure to be accompanied by stran
sheets giving sizes.—The City Surveyor has been
mstructed by the City Counctl to ascertun the
cost ot wideming Chaboillez square 1n hine with
Ronaventure depot.

OTTAWA, ONT.—=The Temiscouata Ratlway
Company will apply in Parhament for permission
to continue their railway from Edmundston to
St Leonard’s, N, B., there to bridge the niver
St, John to Van Buren, Maine, <0 as to ¢nable
them to nake connection with the Bangor and
Aroostook ralway. It was stated that ten-
ders for the new bridge across the Gaii-
aeau river would be called for during the month
of December, but owing to the extra cost of con-
struction dunng the winter months the work will
be delayed until sprning.—The Secretary of the
Department of Public Works will receive tenders
until I'riday, 3rd of February, for the erection of
a post office building at Calgary, N. W, T.
Plans may be secn at the Department of Public
Works, this city, and at the ottice of H. S, John-
son, Calgary.—~Tenders arc also asked by the
Department of Public Works unul Tuesday, the
31stinst,, for the erection of a post-office at West
Farnham, Que.

TORONTO, ONT.—Mr. W. G. McWilliams,
sohiotor, gives notice that apphication will be
made to the Ontario Legislature at its next ses-
sion for an act 1o INCOrporate a company to cone
struct a rulway trom this ity to Gravenhurst,
Parry Sound and French nver, thence westerly
10 connect with the Canadian Pacific railway at
Spamsh river and from French river northerly to
duadhury , alse tv conatruct and operc tewgtuph
and¢ tcicphone hines, wharves, juers. harbor,
storchouscs and clevators.—A mecting ot the
sharcholders of the Nipissing & James Bay Rail-
way was held in tlns city last week at which it
was urged that work on the hine shuuld I pro-
cceded with dunng the conung scason,— Ihe
Mayo: has goven instructions ta adverusc for ten-
ders for improving Ashbridge s Ray, according to
the plap prepared by the Ciy Engineer.  The
¢ ouncil wiil be ashed to provide the funds out of
the general taxauon. — i hie Turonto & Richmond
Hill Street Railway Company, 9§ Adclande street
cast, will recave tenders up to January 20th for
the supplying of 39,000 ticsand Guo troliey pules.

to be delivered befute March 20th at the C P R,
station, Bathurst street, or Forest Hill station, G.
T.R. Belt Line. The nies areto consist of cedar,
tamarac, hemlock, or white oak, 7 feet 6 inches
long, 6 inches thick and not less than 6 inches
face. lrolley polesto be of sound, steaight cedur
3v feet iong and 7 inches, diameter at small end,
clewt ofbark, —Messes, Voorhees & Co., of New
Yourk, have purchased a site at the corner of Wel

lington and Simcoc strect, this city, on which
they will erect a large biscunt factory, at a cost of
$100,000. ~The East Toronto Presbyterian con

gregation have decided on the erection of u new
<hurch. to be situnted near the preseat building,
Tenders will be called for at once. = 1he chief of
the Fire Brigade has recommended to the Fue
and Light Comnuttee that a large fire hall be
built west of Yonge street and south of Queen
strect for the accommodation of large apparatus
and appliances. He also calls attention 1o the
neceSty of purchasing and equipping a first-class
steam fire engine, —The Committce of Works
has derided 1o eall for tenders for moving out the
buildings south of Union Station 1n connection
with the Esplanade itnprovements, 1n accordance
with the report of the surveyors, also ¢ construct
the necessary cublyng and tilling i to the new
wind-tnll ine.  Work on the York street budge
and the new Union Siation will be begun at
once, —~Plans have been prepared and submitted
to the trustees for the erecion of a new church
for the Fern avenue Presbytenan congregation. —
A building pennat has been granted to Chas. K,
Baudey, Sussex Ave., 5. d. 2 story and_atc bh,
dwellings, w. side St George st.. n, of Bernard
Ave., cost $8,000,

——

FIRES.

On Saturday of {ast week fire at Centreville,
N. )., destroyed Willanson & Burtt s woodwork-
ing factory, McKennce's blacksmiith shop, Capr,
G. N. Perkin's house and barn, D. Fizgerald &
Sons shoe factory and H. D, White s store. —
The residence of Frank I'homas, at Elkhorn,
Man., was burned on the 7th inst. — The res
dence of A, . Hay, Owen Sound, was almost
completely destroyed by fire on Saturday night
tast.  The house was insured for s:.soa—€ .
AV. Chown's brick dwelling at Hellewille, Oat.,
was damaged by fire receatly to the extent of
$4.500. which 1s covered by snsurance, — The resi.
dence of Alexander McKenzie, Brookholm, Ont.,
was burned to the grouud on Fuesday last.—The
Dominton House at Tilsonburg, Ont., owned by
Mr. Matheson, was caurely cunsumed by fire on
Wedtesday last. The loss on the building is es-
timated at $8.000. the insumnce heing $5.000.—
Fire at Miaws, Man., on the t1th inst., destroy-
cd the Massey-Harns Companys warchouse,
Young's drug store, 5, Chubb's grocery, Dr, Mc-
Phillip's office and  several other buildings, —
Swnith’s hotel at Rodney, Ont., was burned on the
1ithinst.  Loss $4,000, insurance $2,000,

—

CONTRACTS AWARDED.

The contract dui hicaung wad venulaung the
Industrial Homie at Newmarket Ont., has been
awarded to the |. ¥ Pease Furnace Co.. of Tor-
onto. .

MONTREAL, QuK,—The Dommon Brdge
Lompany have Lern anarded the contract fot
building a new stecl Lndge vsar the Lachine
canal at the price of §32 ooo.

EAsT ToroxNta Ot The Village Coune
has accepted 1he tender of G. H. “Anderson,
elecincian, for four clectric fire alarm signal
boacs, with apjstratus, at the price of gays.

UT1AWA, UNT.—The conuacts o seetions 8,
y and 10 of the Sunlanges canals have been
awarded as follows  No 8. C. H. Raynor. Syra-
cuse, N. V.. No. g, R Macdonald, loronto;
No, 10, Rogers & laylor, Brockvale,



11.

CANADIAN CONTRACT RECORD.

January 14, 1893

THE EFFECT OF HEAT ON THE
STRENGTH OF MATERIALS.

The cffect of low temperatures on the
mechamcal properties of iron and steel
appearsto havereceived rather more atten-
tion than those of lngh temperatures. On
February tath, 1880, a paper was read by
Mr. John James Webster, before the In-
utution of Civil Engineers, on “Iron and
Steet at Low lemperatures,” in which,
before recounting lis own expenences,
the author giwves a bnef account of the
work done by previous investigators in
the same direction.

The most elaborate and careful experi-
ments of this kind on r.cord are those by
Mr. Knut Styffe, Director of the Royal
Technological Institute at Stockholm, car-
ried out in_ 1865, for the information of a
Swedish Government commuttee.  The
following conclusions were arrived at by
Mr. Styfle:—

(1) “That the absolute strength of iron
and steel is not dinwnished by cold, but
that even at the lowest temperature which
ever occurs in Sweden 1t is at least as
great as at the ordinary temperature
{about Go deg. Fahr

(2) *“That at temperatures between 212
deg® and 392 deg. Fahr. the absolute
strength of steel is nearly the same as at
the otdinary temperature, but in soft iron
it is always gre:tter”

{3) “That nenther i steel nor nwron 1s
the eatensibility less in severe cold than at
the ordinary temperature; but that from
266 deg. to 230 deg. Fahr. 1tas generally
dinnnished, not to any great extent, indeed,
n steel, but considerably inwron.”

(4) *“That the hinat of clastiaity 1n both
steel and tron lies higher in severe cold
but that at about 284 dey. Fahr it1s lower
at Jeastn tron, than at the ordinary tem-
perature.’

(3) “That the modulus of elasticity in
both steel and iron is increased on reduc-
tion of temperature, and diminished on
elevation of temperature; but that these
variations never exceed 0.05 per cent. for
a change of temperature of 1.8 deg. Fahr.
and therefore such variations, at least for
ordinary purposes, are of no special im-
portance.

Mr. C. P. Sandberg, from whose trans-
lation of Mr. Styfie’s report the above is
quoted, made in 1867 a number of tests of
iron rails at various temperatures by means
of a falling weight, since he was of opinion
that, although Mr. Styfle's conclusions
were perfectly correct as regards tensile
strength,theymight not apply to resistance
of iron to impact at low temperatures. Mr.
Sandberg convinced himself that *the
breaking strain” of iron such as was us-
ually employed for rails, “as tested by
sudden blows or shocks, is considerably
influenced by cold: such iron exhibiting
at 10deg. Fahr. only from one-third to one-
fourth of the strength which it possesses
at 84 deg. Fahr.” Mr, Webster, however,
in the paper to which we have previously
referred, gives reasons for doubting the
accuracy of Mr. Sandberg’s deductions,
since the tests at the lower temperature
were nearly all made with 21 ft. lengths
of rail, while those at the higher tempera-
tores were made with shont lengths, the
supports in cvery case being the same
distance apart.

We now come to Mr. Webster's own
rescarches i this field. The material
tested were wrought-iron, cast-iron, Bes-
semer steel, best cast steel, and malleable
castiton. Three series of experiments
were dirccted to ascertain, respectively,
the tensile strengths, transveise strengths,
and resistance to impact of the material
at temperatures of 50 deg. and 5 deg.
Fahr. The transverse test were confined
to cast-iron. The results of the tensile
tests on wrought-iron and stecl agree gen-
erally with those observed by Mr. Sivfle,
and show clearly “that severe cold does
not affect the tensile strength of the
matcrials, but that it increases the ductility
of each of them” to the extentof 1 per
cent. in iron and 3 per cent. in stecl.

Mr. Webster found, further—(1) “that
when bars of cast-iron are submitted to a
transverse strain at a low temperature,
their strength is diminished about 3 per

cent. and their flexibility about 16 per
cent.”; (2) that “when bars of wrought.
iron, malleable cast-iron, steel and ordin-
ary cast-iron are subjected to a force of
impact at a temperature of § deg. Fahr,
the force required to break them and the
extent of their flexibility are reduced as
follows, viz. ;

Reduction Reduction

of Force of of
Impact, Flenbility.
\Vroughtiron,,.... .About 3 7 About 187
Slccl(%m cast-steel).. ? Q v :7"/7
Malleable cast-fron. ... **  43% . 15",1
Castdron ...... vesne ' 217 not taken.’

The Bessemer steel tested by Mr, Web-
ster was of a harder quality than that used
in the German experiments which we
have described, the former having a
breaking strength of about 46 tons per
square inch, with an clongation of at most
18.8 per cent, in 0% in., while the hardest
quality of the latter had an ultimate
stretch of about 30.5 tons per square inch,
and an elongation of over 26 per cent. in
a length of about 8 m. (equivalent to
rather more In 64 in.)

The expenience of railway engincers in
Russia, Canada, and other countries where
the winter 1s severe 1s that the breakages
of rals and tires are far moie numerous
in the cold weather than 1in summer. On
this account a softer class of steel is em-
ployed 10 Russia, and, we bebeve, in
Sweden, for rails, than 15 usual .a more
temperate climates.

The evidence extant i relation to this
matter leaves no doubt that the cap.ibility
of wrought-iron or steel to resist impact is
rcduced by cold. On the other hand,
what, for the sake of convenient distinc-
tion, may be termed its static strength, 1s
not impared by low temperatures. The
former fact is cluetly of importance in
connection with railway material, the lat-
ter is reassuring as regards the safety of
all structures not liable to sudden shocks.
There is_obviously scope for [further
scientific investigation, both as to the ef.
fect of cold and heat on materials of con-
struction ; more especially, it seems to us,
would more precise infonmation be wel-
come on the manner in which the behavior
of steel at different temperatures varies
according to its quality. We are glad to
Jeam that it 1s the intention of the German
technical socicties, named at the outset,
to continue the researches, of which we
have noticed the first instalment.

It seems extremely probable that some
connection will be found to exist between
the phenomena to which we have just re-
ferred and those observed by M. Osmond,
and described in his paper on “The Criti-
cal Points of Iron and Stee),” read before
the Iron and Steel Institute on May 7th,
1890, (see Industries, Vol. V111, page 446.)
M. Osmond, it may be remembered,
found that at certain temperatures sudden
alterations taking place n the physical
properties of iron and steel are indicated
by changes in the rate of cooling (or heat-
wg). That such changes must corrcs-

* pond to modifications in the strength and

elasticity of the matenals is a very plau-
sible hypothesis, the confirmation of which
would add another contribution to the
ever accumulating mass of evidence
showing the intimate relationship existing
between different branches of science, and
more  especially between physical and
chemical science.—/ndustries.

A somewhat novel and at the same time
very interesting method of constiuction 1s
employed in connection with the building
being erected on William street near the
Brooklyn bridge approach to New York
City. Itis desipnedtoaccommodate man-
ufacturing establishments using  power,
and is regarded as a decdied advance in
its line.  The structure is to be 14 stories
high, each stories to be a loft of 210 feet
lony and from 30 to 55 feet wide. It fronts
50 feet on William and Rose streets, and
will tower nearly 200 feet in the air. In
this building the man consideration being
strengte, both steel and brick are utilized.
While the stecl skeleton work is somewhat
similar to that designated as *“Chicago
construction,” W. \Wheeler Smith, the

architect, has made use of massive brick
walls, so combining them with the interior
stecl as to give the greatest solidity and
utihzed both sources of support to the
fullest extent. The steel uprights on the
outer edges of the bwlding are inclosed
at intervals by solid brick piers 8xg4 feet in
size, while the girders and flooriny are so
contnived as to receive this masonry sup-
port as well as the support of the steel
upnights.  Another advantage of this
combined construction 1s that no terior
brick walls appear, thus giving an open
span ot 210 feet. It is stated that with
the heaviest machinery in motion on every
floor at the same time, no tremor will be
crceptible, even in the top story. It will
he made as nearly fire-proof as possible,
only brnick, cement and steel being used
in the construction. Onc of the mterest:
g features is the number of windows,
which are close together on every floor,
so that the facade towards the bndge ex-
hibuts a greater surface of glass than brick.
‘The projectors regard this building as
making a new cra in construction for man-
ufacturing  purposes. -~ Carpentry and
Building.,

MUNIGIPAL, [DEPARTMENT.

THE SMOKE TEST.

At a recent ineeting of the Santtary As-
socition af Scotland, the following ques-
tion was asked and answered, amony a
list of questions for sanutary ceruficates .
* Question 6.~ Describe the various
methods for testing driuns, the difficulues
1o be met with in smoke and other vapor
tests, the means Necessary to overcome
them, the method you wounld prefer and
the reason why.

Answer.—(1.) Smoke Test.  Smoke
generated by waste oil, sulphur, turpentine
or other pungent matenial, and forced up
thedrain by fanners, steam or water pres-
sure ; (2) rockets exploded in the drains;
{3) water pressure ; (4) paraffin, pepper-
mint and artificial discoloration.

Presuming the difficulties referred to
are those in connection with the circum.
stance, and not the apparatus employed
at the test, as might be also inferred from
the words used, they may be stated as
consistiny principally as (¢) currents of
air counteracting that of the smoke ; (4)
density of the atmosphere; (¢) untrapped
drainage allowing the smoke or vapor to
escape into adjoning sections of drainage
or to the main sewer; (@) escapes travel-
ling along outside of pipes and up linings
of walls ; (¢) difficulty in getting termina-
tion of pipes thoroughly closed ; (/) ten.
ants using t..e pipes dunng the test.

The remedies are : (1) close the whole
pipes except the onc cntering on the far
side from the machine, and thereafter ap-
ply the test from that point ; (8) there is
no remedy for density other than extra
pressure, but care must be exercised lest
the pressure blows the smoke through the
traps ; (¢) open up the druns and block
off at the .unctions with suitable India
rubber bladders ; (@) cases have been
known in which defects were in the basc-
ment flats; but the smoke, through travel
ling in the way described, vwas found only
in the top flat of the building ; itis essen-
tial, thercfore, 1o strip off coverings where
practicable, and gencrally to be satisfed
on this point by inspection ; (e) clay
makes a fairly good plug, but a consider-
able number of plumbers and others use
with success [ndia rubber bladders ; (/)
the only remedy 1s to warn the occupants
that the test is being applied, and not to
run water from the sinﬁs, water-closets,
etc,, during the short time required.  In
general they are only too willing to com-
ply with such a request if made ina polite
manner.

There are a few minor difficulties met
with, such as open windows, chimneys,
ete, carrying the vapor out of apart-
ments, but these are easily met by an in-
telligent and experienced operator. -

As already stated, the smoke test is to
be preferred over any other method.  The
rocket, paraffin and peppermint are un-

certain. The rocket is liable to be extin.
guished on the exclusion of air, and the
paraffin and peppennint are slow. By
the smoke botﬁ smell and sight are proof
of defects, whereas in the two former there
is only the smell, which sometimes may
be adhering to the operator himself. The
water pressure test is suitable in ordinary
cases for horizontal drains, and especially
thosc of new construction, but it is not so
convenient or handy as the smoke test

AUTOMATIC-ELRCTRIC WARNING
AGAINST FLOODS.

A valuable device to automatically
notify the inhabitants along river banks
and low districts of an increase in the
water-course of the regions higher up, and
to warn 1in hime aganst mundation has
been constructed by Mr. Morais Otto, of
Saint Raphael (\'ar), France. [t is thus
described in 2 communication to La
Nature:

In any public building, say the mayer's
office, or a schoolhouse, in each commune,
he places a galvanometer so arranged as
to indicate automatically at every moment,
day and night, the water-level as it exists
m the upper district, say at a distance of
30 aniles(or more, if necessary) The
galvanometer he uses 15 an ordinary
Mariel Duperz with magnet. Referring
to the sketch helow, the moveable necdle,
A B, runs around a sector whose divisions
correspond to the various heights of the
wiaters. The frame of the galvanometer,
represented n section on the sketch, be-
tween the two poles of the magnet N,
and S, isinclined sufficiently so is to allow
a wider play for the movements of the
needle.  On the glass face of the appar.
atus isanothermoveablencedle, DE, which
may be placed at any division required of
the graduated sector. As the level of the
the water rises, so soon as the indicator-
needle, AB, stnikes aganst the end (bent
at a right angle) of the needle DE, so soon
does 1t ctoce the crcuit of a local pile
which has a bell inserted at C, and this
begins to ring. This takes place only in
case of extrene dangner. A resistaiice is
arranged at S in the general circuit which
is intended to regulate or check the am-
plitude of the deviations in the galvano-
meter from the effects of lightning, the
inventor hits arranged a lightning rod of
fusible wire with points.

M"Ij‘
‘@

g?,‘p Rl s
o 1
1, =
0&’
S -
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The next arrangemient is one that en.
ables anybody to read constandly the
height of the water in a river or torrent
situated at a distance from the observer.
A hoilow won post is placed upright in
the bed of the river or stream; and the
line wire ends onaninsulator at the top of
this post. Atintervals of about four inches
from the bottom of the post, the latter has
small metallic plates, properly insulated,
L1, L2, L3, ctc, and these are connected
by wmeans of bobbins of about 10 ohms
resistance, placed inside the post. The
top post 1s connccted with the galvano-
meter, and the circuit then contined
through a resistance (s), a pile, and the
earth (¥). The best pile he has used for
the purpose is onc_composed of several
Danicl clements. Now, lct us suppose a
thaw to occur ; the water rises along the
post, thus establishing communication be-
tween the small metal plates and the iron
of the post which is planted in the earth,
At every nisc of four inches the resistance
of the circuit diminishes 10 obms on ac-
count of the very position of the bobbins
of resistance. The intensity of the cur-
rent is, in consequence, increased, and the
ncedle, AB, of the galvanometer runs for-
ward onc degree, which corresponds to
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the four inches. that is to say, to lhc exact
distance which separates two consecutive
insulated plates.  On the other hand,
when the waters fall the invesre takes
place. The resistances of 10 ohms, accur-
ring successively i the circuit of the gal-

vanometer, cause the intensity of the cur-
rent to correspondingly dinunish, and this
is indicated by the retorgrade movement of
the indicator-ncedle.  Thus, Ly watching
the movements of the ncedle along the
graduated sector of the apparatus, an ob-
server can read.ly tell the height of the
waters in the more clevated district afar
off at any p.mlcular moment,

The first meeting of the Municipal
Council of the County of \Wentworth lor
1893 will be held n the Court House,
Hamilton, on Tuesday, 24th inst.

. DEBENTURES WANTED.

5 , no matict fus what
purpose, will ﬁnd a ready purchaser by applying to

6. A. STIMBON, O Toronto Street, Toronto.
N.1t.—Money 1o loan at Jowest rates on first mostgage.

Canada Pipe Foundry,

HAMILTON, ONTARIO.
ALEX. GARTSUUKRE.,
Munufacturer of

CAST IRON WATER, GAS AND
SEWER PIPES.

— ALY —
Special Castings of every description.
CAPACITY. so TONS PER DAY,

In use from Vancouver to Sydney, Cape Breton,
Correspondence soltcited.

Proprietor

Municipal officers, contractors and others, are
requested to mention the CONTRACT RECORD
when corresponding with advertisers.

R. E. H. BUGKNER,

29 Adelaido St. Fast, - TORONTO.

PATENT CAST IRON GULLIES,

Vitnified Clay Sewers - Dust Bins - Sewer Pipe
Cements - Steam Road Rollers - Stone
Breakers . Street Scrapers
Horse Brushes. etc,

ASPHALT PAVING

We are prepared 10 do firstclass work on
WALKS, FLOORS, CELLAR BOTTOMS,
&c,, with ROCK ASPHALT, which 1s conceded
to be the best for this class of work.

H. WILLIAMS & €0,

Roofers and Paviors,

4 Adelalde Street East, - TORONTO.

THOROLD GEMENT

WELI AND CANAL ENLARGEMENT,
RESIDENT ENGINRER'S OFFICK,
WEKLLANG, Aprit 17th, 1884,

Joun Bating, ksy., Thorow .

Dear Sir,~Yours of yesterlay, relative (o
l’homhl Hydraulic Ccment, 13 received,  In re.
Y 1 beg to say that my tests of the Thorold
lydnuhc Cement have extended over a period
of twenty-vight years, ind have been on a large
scile, as exemphficd in the locks, brdges, cul-
verts and other masonry on the Welland Canal
und Welland Raulway, and thit the record, which

has been invaniibly satisfactory, 18 to be found in
exanunation of the structures.  The necessary
teanng down of masonry and concrete, dunng
the Welland Canal lalagement, has afforded
abundant evidence of the rehabibity of the Thor-
oll Hydranlic Cement, both in masonty and
congrete, and above and under water. 1 desire
no better cenment for the class of work referred to

1 am, dear sir, yours truly,
WL G, THOMUSON,
Resident Engineer.

ISAAC USHER & SON,
THOROLD, ONT.

Manufacturers of

QUEENSTON GEMENT

Proved by Government tests 1o be the best Cana.
dian natural cement  Write for prices. &«

DIRKCT IMFORTHRS AND
DRALKKS IR

SCOTCH FIRE CLAY-

ORAIN AND WATER &

PIPES,
Double Smnglh foe rail-
way culverts, etc.

Setcer Hottoms or Invert ll(ockc, Cement,

Nora.—Only pure SCOTCH unglazed Fire Clay
Linings will be kept in stock; any other qunhxy is
worthless for rest heat.  Corvesp

jons promplly h
Office: 381 Wellington St Montreal.

For SEWERS, CULVERTS; also WATER
PIPES, INVERTS, VENTS, &C.

Goods shipped by water or rail to all points.

The Thos. Kightingale Pressed Brick Co.

G? Adelatde St. Kast, Torouto.
Telephone 449, Works at Port Credit.

Ontario Water Meter Co., Ltd.

MANUFACTURERS OF

WATER METERS

Meter Supports, Dial Extensions, Fixture Locks, Water Cart Regis-
ters, Strainers, Coupling Seals and Reservoir Indicators.

Send for Price Lists and Testimonials.
over 500 citics and towns in Canada and the United States.
leading Engincers. A guarantee for five years given with all Meters.

furished on application to

Our Meters are adopted and in use in
Highly éndorsed by
All information

A. C. WINTON, Secretary-Treas.
OFFICE: Canada Permanent Buildings, No. 20 Toronto Strect, Toronto, Ont.

EurekA GONCRETE SIDEWALKS

FOR CBLLARS, FLOORS, STABLES, ETC.

A. CARDNER & CC., -

RooM 17, Yonse STREET ARCADE, TORONTO,

TELEPHONE 2147,

A & Hi. LOIG—NON

CIVIL ENGINEERSD,
Bridge and Structural fron Work, Steel Beams kept in stock,
Plans, Estimates d ‘Speclficat!

WORKS: ST, COLUMBAN S1. anp C:\N:\l Sk, \I OVTRL‘_\ L

OFFICE. 7 PLACE DARMES,
PLBLIC BLILD.

UNICIPAL
OFFICIALS

Telephonie 9377

should sce to it that .o the crection of tuwn and Gt

INGS, the installation of water works plant, ete., the advantages of . 4 o

WIINERAL WOOL

are made use of for dmdunnk sound w floors and partthions, insulation of heat and cold, fireproofing,
ete.. also SECTIONAL MINERAL WOOL COVERING for steam pipes. boilers, exposed water

pipes, etc,
Canadian Mineral Wool Co., Limited,

Montreal Agent:
0BO. A. GOWAN, 122 Bay Streot, TORONTO.

Room 23, 20} Jumes Street,

HAMILTDN AND TDRDNTD SEWER PIPE GO.

- Fol—

W SEWERS,

CULVERTS, 1 .

AND

\ J WATER Ppes.

Pire Brick Sewsrs

Write for Discounts.

' umorrlcuun FAGTORYHAM!LTON CANADA,

Drummond McCall Pipe Foundry Company,

MONTREAL

MANUFACTURKRS OF

GAST IRON WATER = GAS PIPES

WORKS : LACHINE, QUE. PRICES ON APPLICATION.

THE STANDARD DRAIN PIPE GO.

Q., (LIM.)

OF ST. JOHNS, P,

Manufacturers of
Salt-Glazed,
Vitrified

SEWER
PIPES

Double Strength
Railway Cuf
vert Pipes,
Inverts, Vents,

.A.NZD ALL KINDS OF FIRHE OLAY GOODS.

Canadlan Bmdge & Iron Co.

ONTRE‘F\L

Architectural Ironwork a Specialty. Pleased to furmish estimates.

THE J. G. EDWARDS

Yitrified Terra Metallic Pawing Bricl
e FOR e

STABLE, Coacn HOUSE, BOILER HOUsk, BREWERY FLOORS AND YARDS
Also all places of heavy and light tmffic.

The only Genuin Vitrified Brick, ™wond o~ Sldewalks & Street Grossings

world for
PROST-PROOF, WA TFJI(-I’ROOF, TIME-PROOE

JORN 3. CUTHERTSON . e

Room 64 Templo Building,
PRICES ON APPLICATION. Montrea..
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CENTRAL BRIDGE AND - -
- - ENGINEERING COMPANY,

(LIMITED)
Peterborough, QOnt.
WM. H, LAV, Manager and Engineer.
MANUFACTURER OF

RAILWAY AND HiGhWAY BRIDGES

Viaduots, Plers, Roofs, Turntables and
G/rders In Steel and Iron,
Tension mcmben forged without welds. Riveting
done by hydmulic of compressed alr machi~ar.
rk hip and steict adXerence
to |p<cnﬁcnions and drawings,

CA%TY: 2,000 TONS PER ANNUM.

8t. Georgo’s Patent Sectional

VIREED GLA! Stk

C‘AST IRON STREET GULLEY.

g’ooo Gull?sm now in usein the followlng
‘oronto, O(u-n. Quebsx, St. Cune-

e. St. Heari, Petetboro’, Owen § ia,

¢ St Antoine, Sherbrooke, l.oodoa, New Glu(ov.

N S. A saying of $23 on each gulley over the brick

LEWIS SKHIFE'»

Engineer and Contractor,

New York Life Building, - MONTREAL,
AGENT.

Toronto. Montreal,

Culting up hnlu 1% an
thicker, p "...&osoo 3800 35 2800
T

Cedar for 'k‘.‘.’ﬂah‘.‘. ax e se0
per M

in. flooring, dressed, l- M.al o
inch ﬂoonn“! rough, I} M.ll 00
|

400
1800 3100
1800 2300
:‘eo 3000
0 1900
1800 230)
31200 1300
2300 3300
1300

: LiseeeslB OO
] undresced..
| sheeting, diessed
Clapboarding, dressed.

X sawn shingles,

12 " undruud, B Bl.’z 00
" dressed
eaded

Prices of Building Materfals.

JLU2BER,
CAR OR CARCO LOTS.

Toronto Hontreal

t3{ to 2 Clear picks, Am. ins. ..3000@3: o0 ‘aoo@cs 0o

13 to 2 three uppers, Am ins. 3700 4000 4500
1¥ to 2, pickings, Amins.... 2700 3700 3000
ginchclearieanereryoncenes s350 booo
1 x 30 and 13 dressing and
DedleT  sereasanrasesesseec1B00 2000 1800 2000
rx10andi2 1400 1909
1 x 10 and :a2dressing.. 160 18 00
1 x 20 and r2CCmmoN.. ., 1300 800 1000
tx 102and 12 spruce Culls....1000 2100 1000 1300
tx30end 12 90 9 oo
1 soch clear and picks. . . 3000 3300 3500
1 inch dregsing and bett 2000 1800 2000
1 inch siding, will run 2600 3400 1600
1t inck xiding, 2202 1300 1400
1 inch tiding, ship culls. 1100 1000 1100
1 inch siding, mill culls. 9™ 800 Qoo
Cull scantlin 900 800 goo
1} and o cutting np
plank,,cevesiieiersiioey 73 9500 2200 2800
+ inchaerips, 4 in. to 8 in.mill
T80 eersrsrearcscs-asesesslf 00 2500 1400 1§00
xiocbnnps.commca 100 1200 3300 1300
Boum....... ©1400 1500+ 3400 1500
)& floOEIDg ceacsrecaeesslf00 1600 1400 36500
X x.‘unzla, sawn, pcr M
IDiiecesreccree cocosece 230 235 230 338
Xx:!xmgd.nvm.......... 130 135 130 338
VARD QUOTATIONS.
Mill cnllbouds and scantling 1000 10 00
Sh:wuxx boa.rdx. pro-
eeteancrse 1300 1300
msa cull bonrds, stock: 160 xg
.ﬁ m(lmz and ,om .
UP 20 16 fteeses crneereess 1100 1200 3000
Hemlock scantling and ,o’.sx
e 1300 3200 1300
H scantling and jolst
P RO O s i sinicaiearso 1300 1400 1300 3400
Sandxngsndjw!,upxo xGﬁ 1400 1400
8ft 1500 1500
" " :ofx 1600 16 co
" w  zaft 1700 17 00
o w2t 1900 1900
o w260 2200 2100
" 28N 23¢0 2300
" w soft 2500 2500
" w  3aft 2700 ay00
" w3t 390 29 50
n 36t 3100 3100
38ft 3300 3%<o
“lt 3600 36 o

Cherry, No. tand 3.........7000 7000 7000 8000
Whate ash, No.t and ... ..'goo z:oo ! 00 3500
Black ash, No. s and 2000001 3000 1800 3000
Dressin, s(o:h......... veee1800 3300 1600 3200
Picks, tion. ., 40 00 4000
Three uppers, A'ﬁ poction 5000 $0 00
HBRICK-9 M
Common Wdhng........... 7 %0 [ X
Good Fating...... 9 0o 8 %0
Sewer.ciiiniies  wereereces 830 9o 830 goo0
Pressed Brick, Per M ;
Plxln bnck, f. o. b, at Milton 1800
" " nd q\uhly . 1400
Hard B\uldms..
Moalded
Roof Tlese,ceeeesrarasssn vaoo
Diamoad locking tile....ooee 1600
First quhty, f.0.% at Camp-
bellville........ 25 00
20d quduy, fo.b. 2000
3d 17 %
Ornamental, per 2 300 2000
1 T I 2600
Ph!nbnck A" fob DoﬂVAlley 1800 2800
" ot RTTETITTITS 16 00 23 00
" u " crveaeass 1) 00 18 00
Trojan or Buffe.eovevienanes 2400 oo
Omamental, per 100........ 300 6000 300 [
Plam brick, f.o.b. Port Credit 1800
* and qnahly...... 1300
4" " 1000
Hard Bailding e 800
Orpamental, per 109....- . 300 10 0
SAND.
Per Load of 134 Cubic Yanis t2e 13§
STONE.
Common Rubble, per (oue.
delivered..  .... «v.. . 14 00 314 00
Lar, e ﬂn Rubble, per toise,
delivered. 1300 1800
Foundation Blocla pcrc fr. so 3o
Kent Freestone  Quarries,
Moncton, N. B., per cu.
0 T N 100
River Joho, N. S, brown
Fredtone. percu 1, fo b, 93
& oo 6s 18
108
Granite (S«umud)Ash
in. 10 13in., risegto. pefft. asg
Moat Freeatone... 0o B
Thomson's (‘nehwbndge, . fe s &
Credit Valley Rubble, per
toise, delivered ,ciuvoeeree 1300 3400
Credit Valley Beown Cours-
ing, vr superficial yard... 2350 300 290
alley Brown Dimen-
non. cr cubic foot...... go 00
Cmdn GrtyCocmng
cial yard...... 1§> 200 LR
Cmdil alley G Dnmen-
$10Q, mbxc 00%acease 78 8
Madac livered, per
.uoo 1450 1400 748
Madoc dimension floa 73 S ' s
o. b, Toronto, per cubac . 1 32
Ohxo Freestoae, t Blue
Promnams.fo.b.. [
No. t Blue Dimeasion...... 63
No. 1 Buff Promiscuous..... %o
No.: Bofl Dimension ..... 8s
The above prices meant
freight and duty paid.
2 in.sawed ﬂagxmxpeuq ft 1
" on " !g%
ki B " " " 1
430 " L4 22
" ow " " 3y
" " w " J,
Daty to be added to these
Sm and Vermont rough
granite for building pur.
rc.ft. f.o.b.qu:m-y 33 %0
For orpamental work, cu. ft, 33 o0
Graaite pavmzbloda.ﬁm.to
12in.x6in. x434 in., per M $0 00
Granite curbing stone, 6 in.x
29 in., per liseal foot...... 70
Rochiog (¥ ) SLATE, *
D, guarc).
o " i red... ... 14 00 1§10
M purple.... 9oc 8¢o
uniading green 850 600
" black ..... 7% 73
Terra Cotta Tilo, per sq.... 23 00
Omamental Black Slate Roof-
0% cae ave soe vnrsssssense 70
PAINITS. (Imoil, ¥ 2.
\VPuelud Can., per10ol ba.6 6350 600 g:s
Nc, TR " ¥l 00
Red lead, Engorr. cooveennee 3% 6% 7 "%
“ vtn:mn.p«:oobs...lw 1735 160 138
it 90 10 90 100
10 12 10 12
$ 10 4 6
18 10 18 0
7 12 12
£33 4 »

Toronto. Montreal,

Toronto. Mootreal,

lack, lamp..seiiiinianii, 1S 8¢ u * 3410 44 cold cul, not po’ished

Bluo ‘Wira siseserrees 28 20 i dued. per :ool 90 [
Onl {mmd, rnv{&rln‘.ul. 33 ! 63 63 PINR SLUBD NAILS.

N refined, 7t z : 33.9« .. olln........ '3" :g.

: p.”oo ibs ;z‘ . ;2‘ ;}‘ 'g CA3ING AND wx. rmolma. $HOOK AND TOBACCO 90X
mkn"' dry- r;; ' %y''t 1dioaed per 100 18, N
leessssnae ’ tree
Sienna, burnt,..... It 20 |6a x: tod, " .: Z: z:
. v N on 15 amﬁa- “ ou 73 13
OEMKNT, LIME, ete. Wiosd, ' # w 'S 1Yo
Cement, Portland, per bM.. 260 35 3, N 130 t o
" 12:::‘3'00 :: . L gy PINISHING NAILS,
. » . 1 se fnch, per 100 bs.. ss s
S S RS L s 100
" Omano @ tto 1 0 2% s “w o a o« Y s
»w  German o 7 163 28 :gg i 0L W 138 44
" London ¢ .o P43 293 3 “" ” " : z‘ . : ;’
': S:lwf:nxdc “w o 33 230 SLATING NAILS, s y
. Cl'xulim o :3’ :;: 5d,per (1T LIRSS 8 :3
" noman oo 278 d " " 3 H
Pnrhn oo © 48 3w« : : ;’ 1
xﬁ‘nc “ 30 7 3 .......o....... s
kcennCoam‘ Whites™, .. 450 478 t inch ‘fg‘lﬂl N BARREL NAlLs,
nnosfak‘;hﬁ'mfu ii x': 3 i' ot P 1% el : ;: ' ;;

e p ;.S:.:l 0 gad 30:,3 3:3 b L T P, oS g

mt. et T8y stesee 40 CLINCH NALLS,

Pluur Calmrad. N. B " 2 1’:: n)‘ md ¥ lhﬁh' p‘e‘nw.llbc. ] :g 1 g

! N. ..:: # 00 w oo 11s t1g

Hur. P!uuun. per bag... 8 500 ‘: :: 138 138

HARDWARE. “w ow b i
Cut naily, s d & 6d, per kee 240 228 bad
teel n o on ow 250 23y luuhv AND FLAT PRESSED NAILS.

o hot SUT HatLs, lrbl’ucl AND CUT $TIKES. 356 and 2y fach, per 100 1bs, 13 1
‘od' (cul. p:r 10 " ::: ‘i lg sand 3% “ o aw 1 z: Pt t‘;
:od. 16dand 13d, hot cut, per ’§ apdiy v« 1 85 183

tettststsneersenans 33 1 ! “ “ “ bod b od
:od.bo cut, per 10g Ibs..... 20 20 300 oo
. 94, wonob e 3s s S!rncmml Tron
4d'tzd;d oW e 2: 3: Steel t:m‘:.d;’m 100 lbs .3 gs :z
3d, fuw w 1 00 100 ‘* angles, toe H 230
2d. LT “ 1 %0 150 " tees, “" ,eo 20s
4dto 3dooldcul.nm§ﬂuh:d ' plates, ' 233 236
blued, pers o} so s0  Sheared steel bridge plat 22§ 238
nl el
INDEX TO ADVERTISEMENTS
iIn the ‘' Canadian Architect and Bulilder."
drchiteets, Cements. Galvanizrd Iron Plumbing Supplics
Ontario Ditctory 111 aAdamant M£ orks,
Quebec Disctory.... ¥ Bremoers Alty, v HI }}::‘,“',‘:’f,’:,‘,‘,’:}j:“ xiv S .
ﬁzl:l::cl;trul Soulp. ,Clt;r;le{éC&Wy&!’ P ::: luc\?er & Dillon - xiv Gannu Mfg. Co....
nd Carvers. . . Se. Johm SlmeChm
Ca ky BH .. 1V McNtlly&Co., Wm, x Heating, re Co

Hicks, W Stivens, . ..xiv  piokuing Y - dv Burroughes &CalVe]. x Torsago Spest Clnd Tarh
Helbrook & Malling: Montion & Coo, T Al ,“,’ Guney 8Co E&C i aMealCo..... 1D
Tumer Fredeiic. . \‘iv V“ ;I&CSO C B e e R e Jroofiny Materials

0 right os, xiv

Wagner, Zeidler & Co

Arehitectural Iron.
Work.
Bostwick, Geo, F.... 1V
B. Cmnmg Wire Co iv

Dendis, Reevrevesrnes

Ives & Co~. H.R.... IV
DNoainion MHridge Co. |
Whitgeld, Joha...... v

Art Woodiwcork.

Camovsky, B. H..... 1V
Wazner, Zeidler & Co i

Aladastine

The Alabastine Co.,
Paris, Limited. . . vii

Bricks (Pressed).
Beamgville Pressed

P

Milton Pressed Brick

& Sewer Pipe Co  viii
Morrit, E.Ducavvoese iv
Morrison &Co,, T. A 11
Toroato Pressed Brick .
& lerra Cuta Co.... iit
The Ont. Tears Colta |
Brck &Sewet Pipe Co vii
Rullders' Supplies.
Adamant Mfg Co....vii
Bremner, Alex.. Ju
Copland & Co.. .. 1
Currie & CoW.& F.P. xiv
Hyde & Co. F.....o..xiv
l\:agmn. Wa...

Morzis, E

Mc‘l:lly & Coverres
Mormrison & Co., T- A Il

Rathbug Co....ooocuuviii

Rowe, GEovo.. somene XV

Boiler Covering.
Can. Mineral \Wool Co x
Bullding Stone
Dealers.
Cariol}, Vick & Co... IV

l.aunc.j L TP
Morrison& Co., T A, "
Samue! & Seais, Thoe vi

Butlders® Iard.
tweare,

Rice Lewic& Son.... IV
Church and School
Furniture.
Bostwick, Geo. F.oii oIV

Can. Office & School
Fermniture Cov.eaae 3
Office Specialty Co... 1T

Creosote Stains
Cabot, Samueheeeeses i

Contractors and
Bullders.

Dav'ndwn & Kelly..

xtobuu.\Vm...'..'..' 1
Tumer & Co., G. W.. vi

Contractors’ I'lant
and Machinery
Copland & Ca........ It
Rowe, G0 ceaveenen, xiv

Cut Stone Con.
tractors.

Cums & Rowe..

sasc Bros.
Oa\dcy & Holmes

Chimney Topping.

Bremaer, Alex. .....111
Carrie&Co., W, &F.P.xiv

Tiratn Plpe
Bnmn:r. Alex .. .lll
Currie &Co., W&F.P.xiv
lhmmonmd ‘Toroato

wer Pipe xi
McNally & Cn, W, x
Maguire, Wou..
Milcon Pmscd Bnck

& Scwer Pipe Co. .. viii
The Oat. Te'ra Cotta.

&Pressed Brick Co. vi
The Cohzua Hamil.

ciees. B
\Vnghl & . C. B..xiv

Dumb Falters

" King & Son, Warden xiv

Elcu.(on
Ives& Ca, H. R..... IV
Miller Bros. & Toms.. xi
Otis Brothers & Co.. 1
Teitch & Tumbull., ..

Engracers.

Can. Photo-Eng Uu-
TCAVsason .

Fire Brick and Clay
Bremncr Alex........ 113
Colman. Jlamton Co.. iii
Curéug: Co W &F P xiv
\!cN&ll{ & Co- W.. x
Maorric D. 1
Wright & So s C. B.xlv

Grates and T(lca.
Bostwick, G, F ...
Holbtvo\&\lo!lmgton ll
Rice Lewis & Son..,..

King & Son, \Vardea xvi
.\IcCl:B' Mfg. Coeee. 33
Miller Bros. & Toms.. xi
Toronto Ruthator Mg
tree evseiX

Iron Feuces.
lves & Co,, H. R.....1V

Iron Pipe.
lves & Co, H. R......IV
King & Son, Warden..xwv

Jaundry Tuds
Forsyth,Robt. ......
Rice Lewis & Son.... h’

Jime and Stone.
Currie & Co, W & F Puxiv
Hyde & [40 :uv
Morris, E. D.

Wright & Sons, ¢ B, xnv

Legal.
Denton, Dods& Dcno
[ VN

Metallle Tath,
B. Gteening Wire Co. iv
Metallic Roofing Co... vi

Mortar Colorsand
Shingle Stains.
Maguire, \Wm oL iv
Mo radrew %

Toronto Pressed Beick

ceve W

Ornamen(al Plas.
orers.

Alluisi & Son, D
lhktr, ] D..

W’?:h.]u

FPaints £ Varnishes,

Muirhead, Aadrew. ..
Painters,
Gilmor & Casey...... xiv
‘Tourville, Chas.. ... vi
Paving.
McArthur & Covy Alex x

‘The  Guelich  Silica
Barytic Stone Co....111
¥ orsyth, Robest.o....
Pipe Corarin
Can. Mineral Wool x
Plasierers

Hynes, W, Joveeenees 1
\\'monllrm.m.”...

Ilate Glaxs
Hobbs Hardware Co.. iv
McCausland & Son... v
Toronto  Plate Glass

Importing Co.vvvee vii

Plumbera
Pennett & W.ight.. .. xiv
McCrae & Watson.... vi

McArthur & Co., Alex x
Merchant & Co'nsues tv
Metallic Roofing Co v

Roofers

Duthie & Sans. G.... 11
Facbes, Duncan.. ... ll
{etallic Roofing Co..

Hutson, W, D‘... ll
Rennie & Son, R B "
Regginy J... wooeee 11
Steware, V. T e eeen ll
Toronto Roofizg Co..

Williams & Co.. ".... ll

Santtary Appli.
ances

ves & Co., H. R....IV
Malcolm. W B....... iv
St. JohnlSlone Chlna.

'I'oronlo Stesl Clad Bath
& N 1

Sh( nalc Sta(m
Cabot, Samuel..

Statnad and Decora-.
tive Glass
Castle & S .. v
Elllot & Soa........e 1
Faircloth Bres., ... . ¢

&E. S
Hobba Hardwase Co., iv
Im) Stained Glass
hurst & Co, H
\u&uu.nd &Son. v
Speace & Son, J. C.. v
Terra Colla
Mornwn & Co,, T. A. 1
'I‘ovonlo P:eued‘
quo... fii
The Ont. Terra Cotta
& Brick Co..c.ouue. vid
Tac Raritan Hollow &
Porous Brick Co......viii

Terra Colta Plye.
proofing
Mormiton & Co.. T\ A, 11
Rathbun Co..........viil

The Rasitan Hollow &
Porous Brick Con... .\iil

Wall Paper and
Celling Decorations

EMiott & Son.eensa.. 11

Fajrcloth Broc........ v

Staunton & Coayeeeee
Wall Plaster

Adamant Mfg, Co.of
AMENCAieeses aaeu¥i



