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TO CONTRACTORS
Scaleti Tenders. endorseti - New Parlament

Buildings. Victoria. Cantract No. 2.- wili bit
receireti by the Hcoaurable Chief Commissioncr
of Lants and Works up teoanc ecl p.m. of
lhssday. ýoth November, 1893. for the severa,
glraces requtred i n the crectijn af New Parlia.
riot Buildings ai James Bay.. Victoria. B-C.,

1. flic exavatar. manantib.ricllayer swork.
2. The cirpentcr.ind jicmes work.
3. 11, teslater's and plasterces work.
4. The cOaPPesmitb s_ wcrk.
r. «Me silit andi irorîfoundeis worlc.
6. The plumbcres wo.rk.
7. The Painterfs nrk.
Tenders trîli bc recciveti for any ont trade or

for tic wbCsl wcrk.
Tht plans. details. &c.. as prepareti b>' F. M.

lZatteabury. Archîtect. cars bc sien at the office
of tbe undersigneti on or after Manda>'. October
%61h. x893. and coplote: quantities dlearl>' de.
scribiag the whole onf thc work cars bc ob-ined
on' payeynt cf $= for cadi trade. This sumiwill
bc returneti ta the contractors an receipi cf a
»na»4 tender.

Eacb tender tnuit bc ricconipanieti by an
accepted4tank clieque cqual tas tita per cent. an
tbe ainozzt of cadi trade teaderet fo. which ýw1Il
bc zretned as part security for the due Perforas.
alle of tie wcc. Ilc chaoe will bc returneti
to unsuccesaul colipetitars. but %vili bo fcrfcitcd
by an> fildt who tnay decline ta ereute a eaus.
uaect if.called!uponIo do so.

The lowest or any tender net necessaril>' ae.
cCPCr&

NV. S. GORE.
DePu>' Corntnasianer of Landis & Works.

J.ands-and Works Departruont.
Victoria. BM C_. Sepiezhbei~ 28ch, 1893.

1RACTICAL mans wanted te 4nvést $5coo
J.and bave oversight of factor employing 3

men: preference te one favoraby known te the
architects andi capable ai taking off quantitîca,
drawing details. etc. State expenience: coin-

ninctcocnfidential. AtidreassI F.*' office
0f CANADIAN CONTRACT RECORD.

TENDEtqRbllS
FOR AN

ARC EICRIIOHI PLANT
Sealed tenders will be receiveti 'Il ni office up

ta 6 ecl oan THURSDAY. NOV EMBER
3cri. for an ARC ELECTRIC LIGHT PLANT
for the City cf London, Canada, including
boilers, cngies. etc.

Plicns and specîfications may bec t thiis
offic.

A. ORMSBY GRAYDON.
ALD. F. J. FITZGERALD. City Engin-er

Chairmans No. 3 Committme

Notice to Contractors
CAMBDIOI COITRACTORS' RANI-BOOK

A new and tharaughly revised edition of the
Caner/ian Contractors' Hand-Book, consisung
of z5o pages cf the most carefully selected mia-
terial. is naw rcndy. and wvill bc sent post.paid ta

ayaddress in Canada on receipt of prier- This
bok should bc in the hands of evrl> architect.

buildcrand contracter wbo desires te have dIl
accessible and propedly autheaticatetd information
an a wid arey ci subjects adapteti te bis
dail>' requircmen-s.

Price. St.so: t-, subscribers of the CANADiAN
AacîîrracrT AND BuILDEa. St.oo. Addrcss

C. H. MORTIMER, Publishe,
Confe5deration Uieo Building. 'ToRoN'io

Mo7&treai OJice:
64 T'emple BuUdiag.«

CONTRACTS OPEN.
MtC.GREGOR. MAN.-A newv Epîscopal church

%iill shortl>' bc built betre.
HALiI'Ax. N. S-Thc <Irang- order bas de-

dti1eà to cect' a nex ba'M in ibis City.
BRANTFoRtD. ONT. -l is -ruts&-) cd that n con-.

cert hall wili shoittly ber.'nxtd là. rm
MoRor~.~îl~.-Tic(. P. R. will probably

crect ia riew siat.on litr i r. tc spi.ng.

SELK1IRK, NMAN.-Mr. H. Il. Mitchell proposes
building a large sal mîlI here noxt spring.

CiiARtLorriTowN. P. E. .- A alovernent bas
been commenceti toe cure an iniproveti systeni
of seweragc.

BýRocKv!LLEý ONT.-Plxi have becn prtparcd
for altenulions ta two bouses on King street east,
for Mr. John 1M. Gili.

PrrancaOi, ONT - The Lipht andi Powcr
Companiy havc decidcd to plirchâsc a starna plant.
Thie engine will bc xSo hor.ec 1powcr.

STr. Bo.NiFACF. AN tIiown autl;orities
ame intiig plans for a bridge ta bc constructeti
acrass the Assiniboine river nt tbis place-

A]NMniOa. ONr.-G. A. Allan. architrt, of
Braclcville, is prePAning Plans for a new bride
Methodist cbuih lt bo ermet bhem nritr spring.

NV(OIDSITO-K. ONT. «Mrs. %Varwicc bas do.
natedia site at the carner of Riddle andti 3ant
streets on which ta erect tie proposet hbsitl
building.

CJIATJIAII, ONT.-K. G. Fleming. Town rea
tirer, will receive proposaIs until Monda>'. the

a2'th inst. * for the purchase cf $27.oa wvorth cf
debentures.

VANCOuvEst. B. C.-Applicaticn will be made
next session ci Parliament for an Act cf incorpor.
ation te build a canal frotm Burratti Inlet. near
Pcrt Mccody. tas Pitt Rive.

ALEXANDRIA, ONT. -A by-Ittw bhs hen car-
ried b>' tbe ratepayers in tbîs vicinit>' ta issue
debentures tas caver thte cost of cectîng a new
High Scbool building in this villge.

LONDON. ONT.- Mr. Thomas Haiyn bas
taken rut a permit for a two-story bisck residence
at 421 Hill Street. te COIt $2,oa.-01 '%V.
Culbert. à44 Clarence street. nill et a brick
cottage. ta cost $20.o.

WIîNCHiESTER, ONT.-The Presbytenian con>.
gtragatian bave dtiilete crac' a ntw rhumtb. A
committce campcsed of Geo. Irviiig. J. P. Fox,
AIe= Camerais anti John Rcwvat bis bers ap.
pcintcd ta secure plans.

SOREL, Qur. - The directors of the Richelieu
and Ontario Navigation Conmpany' have dectl
te rebuild thc'.r workshop bere. the inînicipality
liaving granteti them a site ai the junictisn of tbe
Richelieu anti St. Lawvrence rivers.

M6oNCTON, N. B.-The Intcrcolontad Ralway
arc asking for tender fer thc supply cf 28.oco
sleepers. So.oao fencz posts. timber anti lumber
for usse during the year 1894. Particulars cans bc
abtaineti at hoati office in ibisl.own.

Smiiti's FALLs. O,ýT.- The Public Sdioal
B=dut bave aucepteti the plans cf M r. J. A. Elbis,
architeci. of Toronto juniction, for a four mroos
school. Tenders for the crciion cf thse saine
will bct calleti fai shorily througb thc Cubtaac
REtCORD. Minc estirneI ceai exclusive of heat-
ing. for îvbich the Coistraci bas bern awarded. as
$7.500.

NiAGARA FAns. Os'rT.-At tic annual meet-
ing of thc directors of the Grand Trunk Railway
Company' belti in London reccatl>'. the construc-
ticn of a new bridge across thle garce hiere was
decidect u-pon. Il wîll bc a st-ml arch bridge. 6o
[eet iung and w.111 cuit in the ces.gbohuud .f
$2oo,ooo.-Tbe Niagara Falls Park andi River
Railway Co. arc about ta commence tbnecction
cf a machine shop 3clx8 (c fet. andi a storage
building. -7o xz6o feer.

WINNIPEG. MAN.Mr G. H. %Vest. Chair.
mariCommitte on Works. will reccive tenders
until Tliursday. tbe 23rti inst., for the supply of
zSoo cords cear paving wo ld-h congrega.
lion of St. Andrew's chuîcb contemplates the
crection nex: sphîng ci a on cburcb on tbe cor.
ner cf higin avcuuscani l;n Stret.L-At a recenst
meeting cf the Bolr of Worlrs of the City Court.
cil, the question cf ccnstructing bridges oever the
Assinibine river was duacusseti. XI a decitiet
ta requcst thse City' Engineer te report on tbe eaut
cf constructing a bridge at Main, streel. and as
the wrk must bc connpletcd b>' the ist of April,
x894, imznediate action will likedy takr' place.

VaLTultIA. B1. L-' ie msanaigers of tIse Rank
cf Nlonirmt arc conicmplatrIn the erectian of a
ien atont build4ng bere. -ne rquinsalt Marine:
Railway Company, with WV. F. Bullen as nianag.
ing director. have filu construction in Eàquî-
tisaIt hatbor of a marine railway for docking anti
repairing vesacis. Shops for repamin mach iner>'
andi waot work will bo ctrected. the îvholc ta cost
$6o.ooo. The plant will beiun reldiness for aper.
ation an Februry. - Mesrsr. Pemberton anti
Pearse. Civil Engineers, have investigateti gener-
ally the drainage systern andi sanîtations ai the
Town. Tbey Lirge the cniployment efri thorcugh
1>' coripetent outside enginer te report on the
best methoti cf establisbang a complete sewerage
systen for the city.

MONcTRIAL. QUE. I bas been decideti ta
creci a monument in Viger Gardens in niemar>'
cf Dr. Chemir. casting probably' 5.000. A corn
nîttc bas bcen appcintcd. W%. A. Voyer. se-
tai>'. te make arrangemeats.-Nlesss John hlc.
Doupaîl & Co.. engine mansufacturers. have in
contemplation extensive additions anti iniprove-
ments. te their foundi>' on Wilcox street. Plans

'lave been prepareti for a pattern flouse :3e [cet
long b>'S c et wide anti tbrc. ates higli.-*rbt
Counci of SteCunegondc bas palst a reslution
asking thse Lt> Louncil af Montrent ta ca-operate
in the construction cf a bridge crer the L.achine
canal ai1 Atwater ave.-Plans arc now in course
of preparation for M0essrs. Ogilvy & Son's ncw
store tas bc terecteti at the corner cf Mfountain and
St. Antoine sis.- Plans arc bcrn preparul andI wil
be complctcti ini about a month for an annex ta
the medscal faculty building of Mcil UJniversity.
I si net lîkel>' that wvoek iaill conmmence before
next spnng.-TIbe Canada Life Assurance Com-.
pan>' will cammience thse construction of its acw
building a: the corner of St. Jamas anti St. Peter
streets next spririg.

HiAmii.Tos. Orr- Hchamilton Iton anti
Steel t.arpany bas beecn ir.vurpcîrated with a
capital stock of $1.aoo.cco. The CompatiIs
compcsed ciey of New York capitalists. Mcals
1. H. Tilden and John oinc f Hamilton. anti
Robert Jafily of Tcronta. being the only Cansa.
dian metambers. Somne cf the objects cf the coin-
pan>' wii bc ta crect anti elat werks. malls.
facicries. warebouses anrd alier buildings, ta cars.
struci andi operate tramways, ta builîl. or Irise
sie..r .ant uthrî vesscls. bolia piur3, anti wharveà
tclrgraph anti telephone fines. aqueducîs. dama.
aa.tcs -lawer. ronds anti oihier works in ccnnc.tus
with thse works of the cmpansy. -Building pet
raits have been granteti as l'allons:- Wm. Richard.
building on Hugbson strcet, betîvccn Murray andl
Bartan sîrcets. cost $p-.ooo; Frank Slater. two-
stor>' brick dwelling on Blytbc sticet. txelsecen
Stînton ant A..son sircr. cos: $r.4co; Hirami
Bari-er. block of houmes at thse corner of Park il
Cannons siret. cosl S28cc. At the last meeting
cf the City Council a r-esolutiun was, paswct urg-
ing the Goverisment te cOnstruct a draw-bridge
ci-et Burlingtont canal.

1oRUoNW aM. RI, Harper. archituet.
bas been cormîissioncdi b>'the GloverlHarrison
csate te tridl thest building on K4ng street
culr. -Mr. Tbompson. cf the Aria> andi Navy
a.lothing jîture. King sîrect cast, si talkmg cf
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naldng impro-. enients ta tht bauilding. - lTht
building No. Il king saret west, is Io bc ar&
rnodelled. Il s rumoredl that il ls the Intentiona
or the awners Io turai it luo an hoteL.-Te City
Fa1ginter has becri requested by the Property
Conamittec to prepaire plans nrad speciflcations
for the improvemaints Ia ire VorRe street whuf.-
A anecting of the Sheppard Comupany will bc held
in the company's offies on the wast inst.. * aen
thc purchase af a site and the ertetion 1 a suatabît
builing thercan wilt ho disctased.- A water
main is ta hc laid oaa Blair avenue. casa $.7S.-
-Ille fattings arc to bc piaced in the new Isolation
Haspital ust once. Tht cost wattl bc in tht ne-igh-
borhood of $5.ao.-At the reguirar meeting or tht
Boa of WVorks on Monday st. the recomanen-
dation af tht City Engineer for the extension, o!
the yonge Street scîvers wvas adopted. anid the
work orderd ta bc donc .st once. -At si meeting
held l1itweek of the ditetars of the National Club,
wlkrh.ha$ppurChased tht leemhold a! the oid Lnit
tsI Empire Clubsç building ont King strect. it %vas

am ided ta submit a suggestion ta the inenahers
ta capend the sura of $33,000 in rjaking improve-
menas and alterat.ans ta the building. Should
tht suggestion meet with a pproval. Mesurs.
Strikland & Symons. will in ail probability bc
entrusted with the supervision of tht worl--
Buiiling permits have been gr.anted as follows
J. M. Dickson. pr. b. f. dwellings. 42 ICto SI..
test $.zoo. W. H.,Cornsac. as Russell sa..* det.
2 star' and atlie bk. and stone dweihing. c side
Madison ave. * n oi Lowther ave. * cast $7.o00 J-
W- F.u-r & Co.. i story bis. factor>' w. side MIoose

st*. cost $1.200.

The Mission City' hatel Mission City. B. C..
wa.s compltaely deitroyed by fire on the lotia itist.
-M.\r. F. G. h?4eMnllen's large steam saw mili nt
Rvan's Creck. N. S.. four nmies (rom Shiben-
ctUle. tas bUraed to tie ground on Faids>' of last
weec. Lom. 13.0=a-G. \y. A)yer & Co-'S
shingle mand ma grist malt occupied b>' Mazason
-& Borigit at Magog, Quet.. wete burned an tht
ia8th.inst. L0ss $6,0 .-WTROiuiai Catholic
'Glebe Hoase nt Chasacl Point. N. B.. "sas burntd

ttweek. Loss.partial>'cavaaredby insurance--
j. i,. Lyons store and dwveliinga u fket. N. &.
wvaS tatally constianwd by lire an tht 8ala inst.
Insarance. $380-ll.Thomas ',%cDonald

a Marrufactuting Campanysworks on Inspector si.
m 1orirtai. wcre damaged by lire recently ta the

-extent-of $40.000. Loss. sZ'.o=o-I. G. Find.
lay's miii at Wallacebuzg. Ont.. was humrne on
tht 6thinst. Loss. s2icoo.-Buildingsoavned by
LevaBros.. C. llauîhiiette. ansiA. P. Ferguson.
at Mutw.Ont. werc destroyed b>' fire on
Tbursduvy o! Tnt wveek.-Te resideuce of Mr.
Evirs lngram nt- Otonabet Ont., lias been de.

-stral'ed by.fire.-Mr. Donald 1srown s diwelazng
at St.- I-ambu-t, Que.. %ass burnti ta tht ground
-on the i3th .inst. LOss. $2,5S0 '. nsurance,

*eoa- S-Henidemsn's fsctory at P.irrsboro*.
N. Sý %%mvs bumned en Stnay last.-Edmond
Teclcrcs door andi window sasia lactor>' at
Lisiet. Que.. was burned recently. Loss.
$5.ooo.-A disastrous fire occultr!d at Rejina. N.

-W. T.. OU~ the a4th iflst. Tht foliowîtag are thte
-narVaes- or owners of the btrldiugs destrojed:
mawa Brus.-Jop D>awson. NIr. Itc(:arby,
Mr. C urtis. Hugh Aranour. George Webb, Mr.
'Lunan and Charles Howson.

.CONTRACTS-AWARDED.
-TOOS-o. rs.-To MtalieRoofing Ca.

nIre mailufscîuxing co.oao square éct or gali-.
ited cortugited irani for cavering the train sheds
nt thenew UWdon Station in this city.

M0IDIT]tEAL.«Qet. -TIht municipaility of -Sa.
'Cidn6onde have*nw5arded tbd cantritet ta Mtsr
Bastie:& Valiquette for corastucting pa%-ements
nest.ycr an.St«.Antine. Natre Dame, Dueraaey.
VJislir and Lo-vý sttets.-

Tht .Ronaid Ff'rr Appliance Workt. ha-e sold
Io lbèivý'ri -ofRegilna. N. W. T.. the Worîd's
F-air -etagine =nda house htiter W.r thte =ne.

Th a irmhave7alsa contracted fora corn-
pîcte audfit for Edmornton. N. WV. T.. and have

-ber>) zivcnan order for a So gallon chemir-tl eni.
* -gine for'Springie]d. N.S

Mir. Emile Dubé, of*River du Loup,
Que,-lias purdiascdthe-lumber busintss
-carricd an.by the Estate of -the late Mà%r.
.Fà-C. -Dubé. Hc will continue alerte in
* iws(nçvss as lamber ierchant and con-

TEST LOADS ON-PILES.
A repart lias aippenred giving details af

tests iwhich were applied a few nionths
ago ta pales by Mr. WVeydert, the supel-in.
tcndent ai buildings, Chicago. Tht pub.

li &ibay ivas ta be built On piles driven
,itoe clay, and it wvas assusned that
they woaald bc able ta carry a toad Of 30
tons an cach. 1%r. XVeydet.ordcred that
a platform 7 it bY 7 feet, consisting ai
t2 inches-by-aa inchesyellowy pineltimbers
testing on steel l.beamn aG !iches dliep
shaaald be placcd on four piles, and an
this plattorm pîg.aron %vas piled ta a
height ai 38 ieet. This test wvas com-
menced in the morning, January 6th, a
week aier tht piles ta be tcsted had been
drivea. The surn'eyors marked points on

top of the piles and took levels an themi
afier tht -pag-iran had been piled to a
height Ofi4 (cet, and tht load was about
4l5,200 lbs. The piling up ai the pig-iran
continued-arregulari-awang-to-tbe-severe.
wveatlaer, until january ta, whcln il had
attaincd a hcight af i tfeet, and a weight
oi 224,500 lb. Levels were taken, but no
settlement was discoverable. On January
16 et 2 P.zi. ail tht pig iron had been
piled on ; it bad then rcached tht height
of 38 (cet and tht load on the four pales
ivas about 5a4,So0 IL or about 50o7 tans
per pile. On january aS levels %vert taken
antd no sctiement was discovered. Tht
levels %vert repv.ted an January 2oth,
aier tht above load haed remained for
three days ; aise on January 28, aiter the
ioad had remained fur eleven days, in
bath cases no seulement bcing observ-
able. Further tests, not being decmed
necessary, and the tests hindering the
progrcss ai the Nvork, orders wert given
an january 2c) -ta procecd with the- re-
nioval af the pig-iran. Tht foutr piles,
aherefore, sustained a bnci ef a little over
50 net-tons cadi for pracaicallya -for tnight,
without giviog aîny indication af seuale-
.ment.

The piles wetre driven by at steam.-hatn-
nier of the Nasmyth type; svcight 4,500
lb.:- fait 42 inches, mak-inig 54 blotws ptr
minute. 'ne last 20o ict iverc driven
%çith a iollower of alk. It %vas found that
il: reqùired 48- ta 64 blows ta drive thetest

-foot svitb tlie.fallower, and-as the ratio oi
bloivs iv-hhout followver ta blonvs with fol-
lowcr is as anc tni tio, it trlay bcecstimat-
cd abat it would haive reqtaired fromn
twenty.iaur ta thirty-two blows ai thet
haanner to dtrive the last fout dircctly
withaut followcr. lIn the sanic.sail it te-
quircd about sixtecal blows af a drop-hani-
mier '-veighing 3,cS0 lb. and flilng 30 tect

-ta drive the last foot witls a follower as
above, antd thirtv-tvo ta thirty-six blows
af the same drop-hamnier fallartg a5 fecet
svitla a iollower.

The piles %,.trt drive'n 24 feet betaseen
centres, aicarly, tlaroe in a rois' along the
trench. This is-deemed to be as close as
tht>' cari be drivea with ease. Thty were
about 54 feet long, and-were driven about
52è ect. Tbey had an average dtamcter
ai 13 incites, circtimferertce ai 41 inches,
end an area utaitp of Sa square inclîts. If
a pile similar ta the test pales is leit for 2,4
hours, it is faund abat it-reqtires 300 to
6oo blowvs af the above d cbd hammer
ta drive it the last foot, or a repetiiion aif
300' ta 6oo blows afi a 89,00 inch pouilds
each. The licads ai the piles, after being
sxwved Off, %ert -27 fcrbelow tht-st-cet,
and tht lips-a1out 8o feet below tht sani.
They wiere-driven about 27 foot in soit
plastic clay, '23 feet in tough, cçmpact
clay,-and twofeeti obard pana. Tht beat'
irtgpower aithis bard pant may beest-
niated by Rankint's- formulas at i70 .lb.
per square iich, and by empiical resuits
nt 25o lb. per square inch; an tbas case it
niay be a fir assuniptiai ahat it wauld
carry 200 lb. per kuare inch. The éx-
treme average frictaonal i-esistancc per
square inch-of îkies of piles like those
described, as deducéd frbmn experiments
-madeunder-analaRous conditions, niay--be
placed at 1--lb.: per square inch.
.T1st average aica,.cf the tip. of the

abovc;pilcs is-Sa -square inches. There-
foae their extrexne paint af resistance.wiL
bc t6ýoc>lb. The. suraceat' tbeir!idéý
is a.bat 2,opo square loches, so thbat

tîjeir total exatreme friýctional resistance
%att Iamotarat te 376>00 lb.. As the paint
resistance in compa-ison ta the latter is
but sm.all,-it tnay be rae.lccted, and the
ultimate beari-g capacity ai a pile similaz
to the test piles niay be estinatited at 375,-
oaai lb., or about i8o tons. But inasmucti
ns tht u1linate crushing-strerili o aiwt
Norway pinetnay nuit be over r,6oo lb.
pet square inch, or tasing a factar o iatety
Of,-3,53lb.-per square-inch, -md whereas
tht Iinimutît arca ofipiles specified ta be
nt less than 8 inches ar the top and 16
inches at the butt is about a113 square
inches, each pile should not carr-y mort
than 6oo, lb., or 30atons. This provades
a factor of safeay ai 2- for the crusiaaing te-
sistance ai the tituber, and a factor' ai
safety of 6 for tue frictionul resistance ai
tht soil. lIfthe timbres be loaded teOne.
hall ai ats ultimate strcrigth, a load of
90ooo -lb., or 45 net tons may be aassigned
tut -one-pile.. 13u-inthr-Jibrary-buldinR-
the conservative load of 3o tons per pile
was-adolîted, which gives assurance that
Ibis building willViaot be likelyr ta suifer
iront any %vant ai strerigtb in ats founda-
tiens.- -

PILE DRÉIVINO
A falling body cannot do more work whcan
ats pro.gress is arrested than has been done
on at in lifting ir up 'to the height irom

mental artd-unatipMrabk:pritciple. Thus,
for exampiè -cus'-supp6se that te rami

ar fallsifiour fitlt an ' tc hcad ai a pila;
thýu thi %vork in fheýiaa c t-b tîeal

oè ieS~ titan thal ich Wequvaleant
ta four-foot tans. Thus, t work in tht
ramn ut the nîoaentit touchcd the head ai
tht -paî .tilaul bc sufficient -to--raiise the
rarn up again ta the paint from %vhich il
[I]îl; or ta miase a %vcagh, of four tans ta a
heigha ai one foot ; or ta a-aise one pound
th rought a heiatht of Z,96a-fteti or ta raîse
-48 tans through a height aif ont inch.
Now, it is clear.thar if lherami ivere cm-

four feet, it mnust e.xeet a force oion.e tat
thýoýagbl ý ffi distance 6f f0uaý_ ft-ét, .I lt
did not, it 'would* nat mas-e anc ton at al],
for it %ould bc overbalanctd. If l ivere
calicri -upbli to taiàe four -tons Iliough a
heiglat ai ane fout, -then it nmust exea-t a
push ai four tons tîrough a distance ai
anc foot ; if ta lifta weaght Of 48 tons, tben
ir miust lxcrt a push of 48 tans abroug a1
diýtartce of ont anch, and sa on. l3earing1
this in mind, thtrc ivilli bc no difficulty in
undea-standang the following sample atuI .
'The force ai a blov-as -measurcd b>' divrd-
ang tht whole distance p:îssed tha-ough by
th, rani betore impDact by the distance
pýassed throuigla aiter»impact,.and niulaiply-
artg the t eight bN, tht quotient. Thus, let
the ram wetgh one ton, let tht faIl be 4S
inches. let the pile descend one intch at
cach blow, then the push or eifrt cxertedl
by thetain on top of th ic ivili bc-

48- -

-48, and 48xl =48 tans.

It mnust be understood thnt this is thet
meu or aver-age force of the blottv. Its
initial effort nîay be much less, becausc at
the instat ai impact tht ram is movirig
et ils full vclociay, svhile ;tt the instant the
pale. ceases ta descend it wvill have no
motio n i: ait, and cortseqiacntly, wvill exet
ro push, excepa thnt due ta its wveighr.
Thret factars are in ail cases necessary,
n-imel>', the wcight, the hcight Qi fall, a«nd
the distance through wvhich tht body a-e-
ceia'ing the bien, moves. Irà practicc l is
b>' n6 nans cas>' fo -isceai.aan tht latter
with precision;and the ertcrgy in the rail-

*n bodyt can, bc extperded in mare -vays
tha'n ont. Far-exaropît, when the head
ai the piles is struck, two effccts lake -place
simultançously, tht ram is shortened and
sa is the pile.. Tht elastic rcbound 'o
each immciidiately takes place. and "tjp
m.ri jumps aap iroin ihè'top af 'tltie.
Again,-tho top ofithe pile becoineg:haghly
beated. Tht lelasticity ai the pile ýpiays
an important part in influencing the rate
ofitls descent. A rem. weighing aoci
pounds, falling a hc' ight ai 5o feet, wvilI have
stared ina it ona ampact 5,o ô dsad

if ihe progftss of the pile-vvere one inch,
its driving force wvould be 6o,ooo pounds.
A ram wveighing t,oo0 pounds hin dflling
5 fiet, %vould aise have- 5,000 foot-pountls
of %ork in it, and Would exett a driving
forcé of 6o,ooo puunds over a space-of
.onu, inch; but it dots not fbllo%thatth
former %vould be e qutally effective in diiv.

= C heple. On tlae contrary, the ligltèr
ra irkng the pile with a higher velacity

Miglit be much the less efficient of the two
because the force of the blow wvotld. n pt
be transmlitted t1hrough the pile, but waulfd
be expended in cornpressing the top ofit.

Wblen a pile is struck on the top, what
is knoîvn as a wave of compression pass .es
through it; and this wvave requires tiine
for ils passage. Such a wvave as set up in
ail columns wvhcn stress is suddeniy
brought on one endl. The effect af a
heavy ram falling a short distance on a
pile~ head -resetnbles a pusb, in a sense,
aincigimtime for.the transmission of.the
effort throughour the avhole pile, but ii-hen
a liaght rani fails the eflect anay be conflhied
to the top of the pile, tvhich is 3hattered.

The velocity vith wiiich aI r.tmstrýkes a
pilé .head.is calcuiated, by extracting the
square root of the beight of the-faIt in feet
and anultiplying it by eight. Thus, let the
ramt faîl four feet ; the velocity wîill be 16
feet per second. If the raaîi faits 5o feet
it would strike the pile %vitit a y'elocity of
.56 feet per. second. ,If the speed ivas
grenter than that at whicb the îtave of
transmission coulai -p.ssthouph the pile,
then little or no cfrect would be produced
in the way of cauzing its desccnt,; as
nearly the tvhoie af- the w'ork woiald be
donc in comnpressing th.e top oftIlle pile,
or Wi sbus rang il, and tie .driving.-eWccct
wauld be nothing. The effect of theýele-
ment of rime is-nat sufficiently well under-
stood. About-the oniy thing full)--undér-
staod or tcceptecLîs that aheavy ramn(al
ing iront a modervite height is, other things
.being eqatal, inuch more efficient thhni 1
ligli ïami 11-ling lrohi.a kreat heighit.

MUfil IPRL DEPIIITMENT.
JEGA. DECSIONS AF<FECTING

1MUNICIPALITIES.
Intht casé-af J. A. Cherrier vs. the

Township of Ascoli, the plaintiT sued -for
$15..000 darnages, oaa behaîf af the mniner
chald of Joseph A. Perreaa and blis wvife,
caused by da-owning of the child's father
and mother, -while atteanptiag ta drive
over a-bat part of the travelled rond
lcading fromn Gapletoil to Lcnnoxt-illc on
the-26tia.day--ocf-June--aS92. -fl--cat,-
cool, river h:ad ove-flo-wcd the rond. The
illaunidiPality ll1&d ae'ligeùce on7iýthe
pari:-df P.ereau, %i'hicIi Jùdg.-ýBrdo'k-9 ad -
mitteal in so far as to give cilly $500 ta
plaintiff.

A decision of nuch interest ta inuni-
cipalitics %vas renderd rccently by Mr,
Justice Pose at Osgoode Hall in an action
-brouglit by thecity of Tronto aRainst- Mr.
Daniel Larsch forobstructingîthe bîghway.
The obstruction complained af consist'sin
the cnZfroachmiet, upon the sidevalk by
the ol\.idMcIPonld testate on Queco street
%vcst, near Gladstone avenue. It was
contended )n behalf of lhe defendant that
mo action ccnld bc brought cxcept by the
authority of the Attomey-CGcrzil of On-
lario, becatise ail highteeys -%ere vested in
the cro'vn. The court decided that thec
municipal corporation could.protect itseif
wvithaut the Icave of any oGiher Party.

Seiver and wvater conduits are bcing
haut aet Grand Rapids, Mich., uaader the
direc;lion of City Engineer, N. A. Collai
in rather un.intcresting arinner, says the
Enginterno Record. The work lies
.slong the baril af thet -Rad River, and
ats objct is tri interccp)t a quantity af
sewagc now dischargr-d.abot;c thc- in1akçý
of the watca-worics and ronvcy ar to a, point
farther. down the streamn wbere it -ivifii bc
awvay from the point ofnwater supply. lui
the xoçkyb1ed of he iivera conduit of
about i5 squafe Éceit area is'bcing cxca-
vated fromi.tbc hiitâke ê-rib in-. the m3iddle
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MUNIOL4X~ N QIEJR, CON2?IeÂCTORS, ÂNI) MÂ22EI41S.

WIWLS CHIPMAN, B.A.Sc.,
v AM. Ca.o.CE r ocC .Ml a. . . sV C.E.;

CIVILjtAN eA"AR ENCIIE
SeraieD croaUe

103 IIAY STRERT .TORONTO.

J. McDOUGALL, C. E.,
ENGIîNHER COUNTY Op YORKE,

Consulllng Englnser for Municipal Work.
Electrie Railwage and Bridgea.

c.OURT HOUSE, - TORON lO.

DEBENTURES igfNEo. JOHN GALTr
MIunicipal its essu ný d= nursno matter foi bhaît . AND) M E. . CA.A SOC. C. F_

'PurPO&Ce wsi ltnd a mas y puc&uby .pplying Io
'a A. S27MBON, 9Teroyao strot, Toggo COnSulting Engineer.

-N.I.-Moncy to loin ut lowest laie. on filn morîgage. vea lti>. Ex ni nn... in TntQi. unl,

Establlshed 1841.

THOBOLO CEMENT
%SArUVAMTRED DY

* f8TATE 0F JOHN à9ATTLE,
-Thorold, Ontario.

CIîIIlF EsGINE R'iS OFFlICK.
. 14ANILTÔO%, ON'T.. Oct. 17. 1893.

RElitESENTArT8 FS OF TUIE
ESTATE OF JOHNs IATTI.E.

TiîOROLD. ONT.
'Gentlemen: In rcply te ou or eber

19l ic tehIe cenient =USoatue ai the
Jon ati Vorks. Thorolal. Ontario. %we have
bensn t on îhis Division of the Grand Trunk

Raîwa fo any years. and havc round it te bc
of good qualli.

'Vours truly
jOSqEpH HIS

Chier Eîagincer.

iL.,i
Stziennnd Canada in Civil, :ýàzitary. Hydraulic,

and Meechanitai Engissectnx.
SPECIAL71rS.

WATIiR% ýia..s, SirXbAvesaj, ELK.t MEi R^,LîVsts.

Ofice: Rooins 99 ai 1ee.

UANAtIA LaiE .î IDNGs. . 70RON lu.

Pire Bricks and Coffent
-DRAIN-ANDWATER-PIPES--
SANITARY EARTNENWARE
LONDON PORTLAND CEMENT

CUAIIANTEE> GENVL'E

Paving and Seorla Bricks for Stables,
Sldowalks, Yar'ds, eta

Large quantittes on hand and <o anive. %Me handle
oniy <hobestquality. lltces iower ticin er.

F. -HYDE & 00.
31 3lington Strept,0 - Sf 0N712 E4t,

Sole Agents for
THE "'CRAHTRYX" SMOKE TEST AND

DISINFECTINO MACHINE.

Drlulffolld ?IOa1l Pipe Follndry Comfpany,
MANATUREAL O

-CAST IRON WATER -iý-CAS PIPES
WoiuKs L\HIE QE PuCEs ON APPLICATION.

Ontario Water lYeter Co., Ltd.
MANUFACTURERS OF

WATER M ETERS
McterSppotstateis, , .Fixiure Loclcs, liaicr

Cart Rcgieters, Straie:rr, Coupfling Seals

Prîce ancl Reseà Loir Iadica tore. sousn

'five years Éiven thalNcc -Winomto unseonplctont

OfiJ'ce: No. 23 T'oronto Strct, Toronto, Ont.

UNICIPAL should sec to ttbtat in dieerection ci towen and elty PUBLIC BUILD.

OFFICIALS INGS. the installation of waterworks plant. etc.. the advantages or.

ae made use of (or dadcning soundin floors and partitions. insulatiota et heat and eold, fircptoollng.
lei-cislso SECTIONAL NIIJ ERALt WOOL COVERING tor-steim pipes, boilets. exposed water

~CANADIAN -MINERAL WOOL CD#, Llrnitod, 12P Say Street, Toronto.
X.I Montreal Aget: GEOV*R. THOMPSON &-CO.-.

çeoA. V. Room2as. aojSt. Jr-nàSt. Agents, Winnipeg. M.Iln

of the river te a subsiding basin on the
pliorc. Tihis conduit is 6 teet wvîdc and 5
fect highi wviîl an arched top turned te a
taditus of 5 fecet. Abeve the arch, wvhich,
like the aides, is et stont nîansonry, the
top ef the trench is lct'elicd off 'vith con-
crete. Runniiîg dewvn strcain on the
bank is the culvcrt wvhich intercepts the
setvage and poiiuted brook wvater for-
nIeriy discharged above the intake. Tihis
culvert is te fect wjde and 9 feet bieh,
having a brick~ arch rotindcd te a radius
ofi5 fect and a cnncretc invert plastered
with an inch otrnortar. This culvcrt runs
diiectly over the concretcd top of the
conduit fronî tle intakeand discharges
ils contents into the rapîdiy flowving atream
belotv the intake.

fi IC T AN.D CIC 1î.TI IN TOIZONZOh

JOSSON, PETERS.and BURHAN Brands for hlghost class work.
Wîîîit iTt osr. R. W.. Isi'Vti. . te'î $2.oo IIKR IJARtIEL

Nichols, Smythe & Co., -25 George St., Toronto.
CE MENT' CONTRA CTORS 202THE CITY OF TORIONTO>.

Toluphone 1948 or call and sec us.

CANADA PIPE AND FOUNDRY CO....
IMANUEACruRitézS OF

00Cast Iron Pipes and Speolal Castings
Works: MONTREAL AND ST. HENRI, QUE.

CORRfiSPONVDFNCE .SQLITI.

TH1E STANDARD DRAIN PIPE 00.
O-P ST. JTOHYS, Pl Q., (1IM.)

MNanufactuters of

SaIt-Glazed,
Vitrified

SEWffEH

P)ouble Sîret!glh
Raiiwa.y 'Cul.

vert 1>a,es,
,,et,%ents,

STEVEN'S .&-BURNS
London, Ont.

- To Municipal Corporations and Contractais:
0v ... t WV..

Hydrants, Valves, Valve Boxes
and Water works Supplies generay,

Tools for tappinq mains under pressuie

and Seruice Brasa Work of ail descriptiofla.

ENULE OREMAT1NG OLOSET
- A sUi;STITUTi.' FOR 1'RIVV VAULTS

E-:AND CK-SS POLS

* PERFECT SANITARY TRIUMPH,
SAppiicahie to the aises of scîteols. clges. hespîtils. tac.

tories. a.yumsan dwlings.

t Thbis close- is anIvaluable wherc scwer and water Spinllges
are net obt;tinibl-. possesng aul the conveniencc ofe the
Moemr water dieset

M.inufactured axnd e.-ected in s'zcs suitable te any
number of pecins. by

TORONTO FURNACE&8 CREMATORY CO., LTD,
8 & 10 Queen St. East TORONTO.

WRITE FOR CATALOGUE CONTAINING FULLESýT INFORMATION AND EPAAIN

THE C. & J. 1BROWN MFG. 00.
RailtVay and L'on trcctorq' Plant.

flRIDGE EUILDERS
BELLEVILLE, ONT.-
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CENTRAL BRIOCE AND - -

*-ENCINEERIHO COMPANY,
(LIMITÈD>

Peterborough, Ont.
WU. H. LAV. Mannget and Engineer.

RAILWAY AND HIGHWAY BRIDGES
Viaduco PiRsoofs, Tam tables and

airdera lia Steel and Iron.
Tensio members forged witbout weljs. Ris-ctulg

ieti yratilic or compressed air achines.
Sbcate:Good %vor1cmans.lp antd strict adhemi1ce

taI sprcifications and drawingî.
CAPACITY: .,00c TONS PER ANNUM._

ISAAC USHE-R & SON,
TRHOROLD, ONT.

ltanuracturtl3 or

QIJENSTM GEM ENT
diai nawralcerent.Wrie for prices. &c.

OUR SALES 0F

"BU RHAM-"
]Portland
Cernent.il

foi the past 8 months have been

25,499_Of98K8B.
"Burhatn» Brand outranks ail others.
Try it and bcx convinced .. .. .. .

sole- con*ignees for canda:

MCRAE & CG.9 OTTAWA

Ptices of Buliding Materiais.
CONDITIOX 0P TIIE SSARKIET.

liea condition of the market terrains un.
cbIagd. Window glass Is in good dcznand.

Hardarc and plnts and! Dits arc sorncwhat
euieter than last week. Portland cernent la in
f0r dernand. and! stocks on spot are liglit for

this season of the year. lte are three or four
steamecrs o tt arrive in Montreal with round
lots, and t=er will prcbably bc,an average quart.
tity cf stockc to bc carried overfor the spring trade.

LuitaER
CAR oit CARGO LO)TS.

Toronto. Kontreal.
=1 = m cla jk.Anli.33 ooCS36 co 40 00@45 00

to t tjielAm sus. 3700 4000 4500
to 2 pkngtAI Aao 2600 2700 e03 inebl esi................... 51250 00

1 Se 10 and 12 dressinx &ocd
better ................ 2000 2200o iSca 2000

ix x oaand 12 MMUMnn..... 16oo0SI oCa
Z x-iod îsdreaint ... 2oo 22o .8Ca 0.0

îxxoJe d0aem as12iOUn....1300 1400 800 1000
x 20ad z2 sp!tceý cuts.... looo 10 ou 0Scle 1,00
Z x 0ondi2tusi...........90 DO 000 900

r Inchldurand picks....12800 3200 3300 35 00
xinLch dressing and better....2oo nca = no 0 cc 00
z Inch sidizt, 10111100l...1400 1500 tý O0 1600
Inlch sidior commou ... 1200 z3 0, 12oo 1400
Inlch salitlg, cui ..... 1so00 200 1000 1100

ulInch sdimg. cuitla...900 1000 800 900,
Call scantlinr ............ 800 9u0 Bo 900

:3<C and! tMcler ciieebng ni,
jpl=k 1..... .............. a re 5600 "o0 J! 00

z Inch efilis, 4 !11 S ini. lmil
Sun ...... .............. 1400 1500 't 00 330Co

.1inch lYlp, comIlia...0 C 1200 110Co 1200
:3< inachOring ............ 1600o 1700 z4 00 I500

gootich g ............ 1600 170ou 14 c0 1600
;M .qgtswn, pet ai

El ZL...... ...... 250 2C0 60 2 70
.........esawo . 50 X60 6o0 17o

Lat.............. 240
QAD<UOTATuOmI

31111 cult boardls and -caoUlng 1000 1000

ipjang60 z6l bocopo

la o o16 ud................ u1300 1300
taWm! .acng and 5cms

UP tO i.............. 1200 1300 1200 1300
gBti-ock scaaslizg and joist

Dit O2oft ............. 1300 14 CO1300 rit0C
S aatl a Sit o j6 fi Z4 lui z4mo

le ;B f ISCo 2500
Il le 20( 2t 600 1600

t le 2( 17. -%7.0=
le 241, 1900 1900

le 26 fi. 00 20
et t sa8Il 2200 *30

go ., , *fl 2400 . 5 Co0
et 32(8 9700 .27 903

- té' xf 930 29 50
3r 00 3100à

l' 44(8 14*0b

toronto, lNontrn
Citcle dry..........i. .s a 28 'l' *5 .C.

(iCulgi et lai, s3 àoc
or......1800 94 OC 38oc

Cedar for btock paving, pe
coud.,.................. f 500

Cedar for Xerbing, * S 14,
pet à................. .3 ý 400

t34 îi.foorîig,drcssed, FAM.26oa 3000 1800
sU inch aooêng rough,Il tht.î8 hî22Co SB op

su ' resscel,IFM. 111é Ca î8 27oo

d. ......d.i r0 Co 1 1800~~il itodretsel..120 Co1300 120
iddslieeting, drteiseil ... .2000 3300 2200

Clapboarding, lessed ..... 2200
XXX sawn sltInglea, Iet Li
Sin...................2< *70#I

Sawntath ................ 250 2 6D 250
Coear ...................... 290
Red Oak................. 3000 4000 300o:
%Vhite .................. 3700 4300 350
llasssrood Ncoîznrid .:50. .. 9 oo oo :90
Cherry. Î4o. i tnd 2..:..7000 92)00 7000
White uh, No.ix and 2... f:4 00 3500 30 00
Black ash No. iand P...000 3q 00 1800
Dressing stocks .......... 1600 2200 16 00
Pick, Aecainptin 3000

re ;p:e ,&An.éu peti 5000
BRICK-* M

Common WValliag............ 730
Good Faing.......... ...... 900

Sewer ......... .......... 830 9c0 850
Pvoed Brie., jeter >1:

Plaina brick, f. a. L. at Miilton i6 Ca
' 0doc quality..... .. 1400

use aid Biding ........ aa
Motildeil~~~~ ao!Onasna e

100 .............. ....... 300 1000
R00(TiIe5 ..............:: 0

Dianid loclcing ie.... et

PLatqnaity, f.o.b. ait Camp-
evile...........100

soc! cuuty. fob......10
2d II ,. ..... 100

Ofi*llt*l, Pet 100 ..... 300 1000 300a
I ....................... 2400

?lain brick, "3A"r fbDooVaUte 10"B* , ..... 6,00

Tujnufaf ............... 5400
Omameotal, jiet C ..... 3 C 6o Ca 3 C
Plain brick, f.a.b. Port Credit Sac

211d quality ... 1303
Vil 34 1000

lard Building .......... 800
Ornamectal Pet ...... 3 00 10 a

SAN1..
Per Load fotî34Cubic Yars ses3

STONE.
Comon Rubitc. pet toise,
dtlivered....... ..10

de iel ................ 8G0
Folandation Block%. pet c. ft. 30
Kezit Freesta.,le Qoarrnes

Moncton. N. B., pet cn
ft., f.o.b.................. 100

River John, N S brown
Freestone,'pet u. f-ob. 9

80 90 65

Gr4nite(St=ntead>AibIa, E
in. ta 1210., 1151 9., petfL8

MoIt Frmetoce .... ... 70
Thoson'a Gatlhwbidge, eu. 8.

Credit Valgy Rnbler pEtoise, de]d ...... 30012400
Credit Valley Brown Cours.

ii.evpetdaal.yid ... 230 300

iion, er cuble foot ...o 9
Crediit Val GCY Coog
Pet rtuyartd . 152IS 200
liont pe Grbi~ Di-c1

Sin.P c oi ... 7s
Madocliubble, delivertd. pet
toile.................. 14 x: 14 50 140Co

Madoc dimension floating. f.
0 ýb, Toroo, pet cobicf IL %a 32
Obia Fr=estnN.îBo

Pa c O .IS.f.a. .. 60
No. i Blue Dimenssion ... 6
No.:1 B3uffPumiscoos .... 8
No. i Buif Dimension ..
fThe abmv price me=o

freght ac! duty vitI.
2 in.aawedfaggingpeusq.ft. t

23aty t eadded tué thms

graste fotrac!n pur.
posesirre.f.o.b.quar 13 r 50

Cranipaigoka8at
îS. nxi.44s.p 5000

Ga Ite cob oE, 66 Cno

* e 165.

T. nt mile, 8 00
Tera Cst . 00
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Whsi a.dCati, per :c»liz. 6 95 *6 3- 6o
Ca 63b 750 7 50

SvtYllIion .............. 90d %20 90
.4 Inc!sanEng.e .. .. % Es.

elwohr.............5 20
Grt.c m..............~ es -4

q&i. Toronto. No
Male IP ............... 13 21

bô Od Ittue. ultrainarine ........... 93 20
qil. linsied, Salr 8smi8%,a .

e rlnwd 6 i B
500 Putty...................... .,3~Vlîtîîng, dry ......bi IS 1014 Ca Pa..i , whte, ins., dr . t 1 91Lithaxge, Arn.............E3

3100 Sie IIa. blettit..............î an 91
2200 UTnler................ 83< il
3000 GE.UXI.Y2. Z1310, 3'fr.

1900 Cernent, Portland. pet b!.. 2 %
2201. t nglish 1. .. 275 2

ISO0 " liurn 3'. 325 1
3500 .. Thorold, . 130
1200 queenston,3.. 223.

300111 lne, ... 130

290 ,, ondoni 2
4000 *, Newcusde ..

500 *, Canad ian ' .. 2
soo .1 roa 1

3500 Parian3000 1. Suptifino Il
2200 "Cents Coams Il WVhtes**..4
40 C0 Calcinerl pl-er"prbre.
30 00 Fire f Itrcu N.waal t,per.Niî6

.1 Scotch é 74E
600o Lime, Plar el, Gr- 40

850 1, le ItVhîte 55
quoa Pla=rr, Calcined, N. Ui... 200

N. S ... 2 00
Heure Plasterera, pM kag... 8a i100

Cut nais. lsPd . pr keg 2 40

cUTi NAS LS, VgNzcit AND c(UT afficrs.
40d holcul, per 1o. lIs -.. 5
3 od, * 10
,od: 6déend 21d, hoîcsiî,per

100111....................... 3
roll, ho, we, pet to001ki..

9300 Bd '9d' Il '4 ... 2
2000 6d. :d, 41, ..
1700o 4d -7d." Ile "
1000 id3 ' *3 . . .260 2. l 1 .4 20

2 111,1 4c!acodcutIlottolis4td
2300 or blued, peu icolb .... 50

fltreal.

63 i

3<

92 15
12 15

Io 225
93 203

les 290

TorGnto. Kontroal.
3d rcOld cul, not lhed 9

orlid, per zoolbi. ... ......90 90

îdaod per C O c 11* 0 Ü5<
CSIaNOp AN ... .. 7K.ndd FIO' IG sil OKAD90 ncc o

i2 it3ir, per oo l .... 05
L3 ta> O' * Il . ... 0 (la

'n qd le le -.. -- 75i

6d, peti 1: 111 ....... ....S 90 g
3d, ' 4 ' e 15

3 nc, e "0 '. . . . . .15 es5

2 î 3 i lh, e b....... .1Il 1 i

1 75 975

SLîTNG RAILS.

% îd 3 e z o l i, p.. .... .. .. . Il010
45d î le .. t5 13$

p a' 20 230

3 îo~~CLpuî0ll 1AI 3 $ 

inch per" 5 185
I and 2Y 4 300 3 C0

-iucils 1 15 li
Sur ampr 011 2 00 200

250 a230

et :,: 5 28 25

ple. ate, per zoo Ibe33 5

Sared steel bridge plate... 22S 235

INDEIX TO ADVE-RTISE-MENTS
In the "Canadian Architeot and BuSIder."

.ArcAUets8.
Ontario littedc'v.... 111

s :ç Quebec Direcon .... Yi

Architectural Smille
140Co torsl axnd Cart'crs.

18 Ca CamOvSICY. B. H..IV

Holbroakc & Molling.
ton ............- à

A.rcitectural Iroya.

73
Sus Bi.Greeniog wireca. Il

il23 Doininion ChD~ a

Bn WlritfleltI John .I

Architects' Stopplies
lJeaxn & Harrisort.... IV

290
Art Woodrrork.

2 15 Soecheel, S..... "i
OstervilleMg Co. ... zi

8 hantsom&2C'., C. S...i

14 52 Blarriter, Ce-

M ougan, Godfrey St V Il

Bricks (Preg.ed).

Ileamrrille Presîed
Brick Ca.',

Mrri, E. D.u

Brernuier, Alex. iv
Camue& CtI.,W&FP.Xiv
Magire Brot..s 
Mliller Bros. & Toera x!
Morris. B D.... Vlu
McNal a i
Raballu CG. . vin
RiceLtwi&&Son.... IV
Rave. GeaO.... ..I

WebsterBrosi&Parkes va

ho1Uer Caterlmg.
Cax.ineralWO0o xi

OCde,. Xhinfflea
Mcîtae & Coa... x

Oisureh and Schtoot
BFurniture.

eutwc. r. F Il
Cao. Office & Scisool

Vurnîture Coa... xiv
Office Speciaiîy Coa..

Buemne, Alex. iv
Cuzzi e& c . e.&FP...x,,
Estire of John Baill1e iv
McNally & Ca., 1Vr. iv
MaWie DA s .....I
Morris, E. D ... iii
RathbunC C ... v iii
ushtr & Son, lssc... !y
WVebster Il1r.& i'ales VI

Chztrch .ileaors
priok. 1. P ......... I

co,îtraetors rend
.ltatder.

Turner & Co. G. W.. Y!

Coutrexctors' plantu
and Maetiaieiry

Rice Lewis&Son .... IV
Itowe. Gea .......... Il

Clit Stoneo Cote-
faclo1rs,

Xsnclros .......... Il
O*icley & *oline.... Il
Cidrnu.y Tappira.

Brelnner. AI=ex..iv
Curne&Co.,WV &F.P. xiv

Drexin Iipe
BrennZ, AIex ... Iv
Cortic C., W&F.P.]iV
Hainiltonanà Toronto

Se-eP pCO.. . u
Magu'ue. ivn.

The Cfrnan Hanil.
ton Ca ........... iii

WebstrBrme&Paxkesvi

.Z3tsrb ifoUers
ing & Son, Warden xli

rieraiora
FeisoliJohin.... 11

Orotea aptes Tile,.

Hotblaat& loilinglon i
WVebster Buo'.& Parkes VI
Rice Lewis & so.... IV

]Teaiitio.
Bigley, R... ... i
Gurney poundry C.. xiX

Manny & C., - A.. xiii
McDouralIl & Col R.. xi:
KCing & Son, %Varde..xiii
M.1iller Brof. & Toms.. xi
RobbiEnineuin Caet
Toronto R. IlatouMfg

co....... .... ..vi

Irotb ripI.
King & Son, %Varden. -XII

Zime.
Cuic & Co, *%V &F P. xiv
Longtord Quanry andl

Lime Ca........iii
Morris. F-D.... . Viii

AirItber
Mclise & Cao.....r

.Eegesi.
Denn &: Dods ...IV

3Maters
Bostwiclr. Gea. F .... Il
NVebster Buos.& Parlées vi

Irftlllo Latle.

I3otelck Mew. Lath
Coa............ ..Il

B.Gmcening Wire C. Il
IdetaIlli Raofirig Co... ix

Moriar colora anti
Shintgio Siainst.

Cabot Samuel,...iv
Maguire Buos ....
àMurhea-d, Andrew... iv

Ornamteutal Pras.
terefa.

Bakr. J.D..... Il
IyrieS, Wf..... ilx

Éaint, & ?aritahcs
?.uiuherrl, Andrcw.... iv

Zla<,sier.
Delage, Tho..... ti
Gilmar & Casey ...Il

Cour53*.~.00.. Xi avin g.

Budt toi Otis Brothers & C. TeGcihScLeir eitcb&TurnbuU. TheBalylich :oneCa
600 Cauioladian & o. VBrtc=c..I

CaainGranite Co. Se Engravera. Pafrr
5~LegfrdQnri ssd cea. photaeoEn o. Mpet, W. . ix

Owen Sound Stone ColIV rr~~eatra oA fC .
Samuel & SOSIE:Th*.1K! rcanCa .tr-M(.C ...

623 Tht Toronto &-Orimla Drninr. Atex ....iv McCauzdand & Se.. iv
80Co Stone on C..i Col nanH2mîlwo c'O.. iii pillciogun Brothers x

6 Cumec&Co,IW&lP..xsv
'173 13tiders' Ir''t i', IC Veon..v

6 .Jic. Lewri.& So.... IV <ftiVFO1l
ocaZvaded Xron Elha<t.& Son ...i

z~ rrao. 841,.Worl.av,. Pi Corerio.g
so Cabot. Samni. . vi Tuckelt & Dillon...Il Cao. lenslwoo1cez xi

.plutesbbag suppues
Domtinion Ssnitary

Poîtery Ca.
Malco... x

uav CO.......... iii
To=ono Steel CIad Bath

& bltal Co.... 1
Rnofl,3 XKa* rialle

Msci'clant & Ca...ii
MeltaIlrc RCafihlg Co.. ix

Izoojers
Dou&Las Bras .... Il

Duthle &Sous, G .... il
Hutso,13 W. D......i
Mletallîc Itoofilig Co.. ia

litanie & Son. K .. il
SIe,-,, W. ''....williams & Ca.. H .... Il

Sataitary;gppjli.
01145l

]Nalcoîni,%W. I ...
Si. joh'ns Stone Cin.'

wacCO .......... tel
Sanitas m"g.Ca....
Torno Stee CLat ath

& Metal Co.... Ii
Shingle Stains

Cabot, Samuael .... iv
StUdiag BliNdu

I. & Scaman... il

Siainr£d rend D9ecora.
tira Caw

C.ntle & Soo......
Dominion CL&"e Co_. 1
Ellinît & Son......V
Gilson Brot. Stained

Griinaon. G. & J. p-.
Hobbs Mfg.Co ..

OwO &Soin, H.. y

McCast-îd & 'Som... ile

SpenceSn, J. C... Y
Terra Cotiet

Tht larita HOJISV&
PMeUs Brick Co ... vi

%t'e, 'S. ..U....4... Vi

The Raitat Hotlw&
Pta= Brick C..... viii

Ceing 1?cooraioua
suIin& Son......il

Statntoe& C.. M.... ix

Bl. Gmeaing %Vire Co. Il
Dennis Wire & Iroo

Works ........ .. I

'Wall plager
CA4in4f.on. G(

Nolal& Co, 73. xvi
w'aiilor stripa

St A'mour. E ...vi


