
Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which

may b. bibliographicallv unique, which may alter any

of the images in the reproduction, or which may
signif icantly change the usual method of f ilming, are
checked below.

DColoured covers!
Couverture de couleur

DCovers damaged/
Couverture endommagée

L'institut a microf ilmé le meilleur exemplaire qu'il
lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-être uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de f ilmage sont indiqués
ci-dessous.

DColoured pages/
Pa es de couleur

agPages damagedl
L JPages endommagées

DCovers restored and/or laminated/
Couverture restaurée et/ou pelliculée

DCover titie missingf
Le titre de couverture manque

D Coloured maps/
lCattes géographiques en couleur

DColoured ink (iLe. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

[jColoured plates and/or illustrations/
Planches et/ou illustrations en couleur

V{7<ound wvith othe r material/

L.1 F elié avec d'autres documents

~7fTight binding may cause shadows or distortion
LYJalong interior margin/

La reliure serrée peut causer de l'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have
been omitted f rom filmingl
Il se peut que certaines pages blanches ajoutées
lors d'une restauration apparaissent dans le texte,
mais, lorsque cela était possible. ces pages n'ont
pas été filmées.

[jPages restored and/or laminated/
11 PaeS restaurees ettou pelliculées

Paes discoloured. stained or foxed/
LJPages décolorées, tachetées ou piquées

[]Pages detached/
Pages détachées

9Ehowthrough I
L•Ia Tpparence

(lu'uality of print varies/
au~JQualité inégale de l'impression

'j

E

[j

w
[j

Continuous pagination/
Pagination continue

Includes index(es)/
Comprend un (des> index

Title on header taken f rom:/
Le titre de l'en-tête provient:

Title page of issue!
Page de titre de la livraison

Captiori of issuel
Titre de départ de la livraison

Masthead/
Générique (périodiques) de la livraison

DAdditional comments:/
riCommentaires supplémentaires:

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

Iox 14X 18X 22X 26X 30X

Il

12X 16X 20X 24X 28X 32X



A Weekly Journal of Advance Information and Public Works.

ITÇ PURPOSE.- TO SUPPL Y TO CO?.rTRACTORS ADVAiVtE INFOVRATION RE.Si>Rc. T1N( LOA~ TRACTS OPEV TO0 Tif N
.DRR, AND~ TO .4RCIIITECTS. iNGlNLRS. AIUhicIPAL AND OTHE.R CORPORAZTIONS, A DIRFc.T ý11-ifkIf OM F COU
.MUNICATIONV 11>1T71 CONTRA CTORS.

17$ AfERIT': ECONOMICAL ANVD FFRCTIVR SERICE.

Voôl. 2.Tornto aite M)otreal, Caitula, .march. 'Y 189)1.NO

THE CABADIAN COMTRACT RECORD,
-A triklty Joli rasai of A(ataîe inaformsations

PtiBLisiliri3 i..VERY SA'LURDAY
As an5 ntermedgaiC tditioa of the "Carîtuian 'rchiitc

aend isuider."

-Suliption price cf- <.anadian ehil«ct an ,d
iiuiider"lfiscluding -Canadian Contract
Recorld"). $2,er ainu m. payable in aivance.

C. H. MORTIMER, Ptiblisher,

:14 KING ST- NWEST. - TORONTO. CANADA.
Tclepiione 2362.

62 Temple Jlidn~. - iti'onlreai.
IICII ITCtephOne 2259.

Iîeforifl«ilo frm onu ai part of iée fin-
.tliipat'i& C regadifl f'>ièiiN olsern 10 tifirr,
-sent1 exritlelreli t l ottri<t for pseèiSea-

;Jil,& and »ot et8erere psiiavii ir
.Isberaiiy liatd for.

ADVI!RTIINC RAT5,S ONs Ab'lLICATION.

At ît.a Cesreitto iilî Toeî,sto. No.
2O i»d 2t1* 181, fihu <htarin AsscLitin

ol drrhàlfeds iri,» ie,t ifta dpprornl of th.

.ylelg7il ls tisfeberx to taxe ii,. je oriai nt<s
élieei t$dissis& o, emisi,îsgiCtion ,sqth rois-

.erar lors tti rresjîrt < eiret.euea, for

Tjte, follirail reinflts~ ira?I 'i <i l
fî110 lpied dit thse Pirat 4,. nues) UrIctitjg of
pin8rorine Oi Quebec Aa'snessinai 01M.ree-

fireg eld ilà .iloatrenil, Oct. lOtib neel lith.

D.it. Daaeop. tient mm ellie A ieeraffluiee
J'rovite of O ileber pais l saselah tnt ile cl?-

eePèiapan fl î sni/t ient tihe C.11N.DJAY
CONIcrICr- 19i'C0111 affardi vas a direct
eeilm,, ttaentfl io ta ia. tisr Ctntr.l

.solreil, tient ire piedge oser vniiplnrt tu if but
1t*t),el iltî rotue?i ehee <et épia fur 7eîs-

7'he pid'lisher cf the - anadian Contract
Record désires Io mnoire thc e'sr apid prompt

.diliery othis Journial Io e.verî sul'scriber. and
irteje.sl fal aNy tause of comiit in this par.
.fictelat 3

4
e reporeled ai oneI th(e offre q/ publica.

1in S0buribera iolo inay cha4ce 11dr asddress
.ibosld alto give promPt1 no.lice of samne. and in
.dûî nýe sa. sold,çie otA old and ne', cddre».

TO CONTRACTORS.
Trenders whi be recciveet il the office of the

uns ersigned untit noon SA'IURDAY. *.%ARCH
14*'iî. for the seve.il wvorks rrqîdre<t in thse

-. eciiof of proposeet Additions io St. Sinsons
-Church. Toronto.

Lovest or any tender nos necesstrily aceepied.
STRICKLAND & SYMONS. Areiiicis.

:8 Toronto Street.

TEN DERS.
Local Improuements-Eglin ton Aucnue.

Teknders witi bc- rceiveet by the undersigneet for
-ht Corpsorationls of North Toronto andt Yorl,

Tovnshsý. for Grading. Macadaniising. Briclring.
&r.. on 5EgntOn Ave.. tietwecn Yongc Strect and
Forest Hill1 Rond. Pltans. specifications. &c.. cana
iss~,n ssnd tedrs rcedas office of ssnder-

slgtcd ts oSATURDA. 'sACl iTs8.rit. .s he jowess or any tender flot iseces-

PETER S. GIISON. C.E & P.L-.,
Eisgioeer for Corporation.

IViliowdale. 'Mactrei.

270 .AIWIITECTS.

Office andi good.witl for sale, or wil ake
patiner, city. For full particulars. address

R. A.." entre CANAtiams ARCIIItErCT ASNO

*'essders ai lx-- receiveti Il% the undtersignedI titi
noon onStir.v 4th iiss4nnt. for tie Macon.
Catpenter. Iton. *F"eit Rooling onda t>:inscrs' WIork
ofa a ctor, tisdzisg un AdeW'dems. *sicar Yiork.

UNAGLEV 61 BUIRKE. Arcisitrcts.
catiacia l'ife liissig.

TENDERS
Re<psirtd for building BiRICK WORKSî1OVIS
;Ilth UIl ilosindstibtîil Sciooi. \tinlico. is.fore
isoon on Suu1trday. i4th .March.

Nu tender sicccssariiy .%çcesttd.
HIENRYS itISN Architeet.

9~ Agilide Street Enst. Toronto.

TO CONTRACTORS.
Se.led tenders xvili In received at the offices of

tise utidersigned achitects untsi noots of the sôTit
NtRCIH. fur «ait trades reiuircid iii the trection

of NEW\ PHYIi\CS BlUILINiG rit àcGili
<.oiiege. >iontreai. ich conitrnclor miust lie
prcpnrerýd b ov if caiei lpon, twoapproveil
sssredes Io saie full nnloutin of his contrict. It is
5501 gseisrnteed 1>151 thse )o%%est or any tender %vili
lit' Iscccptt. Plans andt sipeciatnsis Inay lie
seun ou ani -'fier tise 3ld M\arcis, aI tise office.' Of

MESSRS.; TAYLOR & GORDON.
Archilteets,

43 St. Frncî. tr ttet. Moîstrea.11

A NEW LEAD PIPE JOINT.
A new mlethod or mnkiisg tend pipe

joints, brouglit out by 13. Cooper, 'Middle-
tont, Lancashire, Engiand, is iilustratcd in
a rcent issue of Iduslries.

Tise joint is nde by forming on the t'o
ends of tise piping to bc jnincd, riglit andc
Ivft isancicd thrends, and then joining tisein
by iijcans of n1 coupling nît. 'l'o accoîn-
piists dts at sînali case of tools, wiîct
can easliy bc cnrricd in a wvorknnds
pockeî, are provided. These consist of a
(isminislslng tool, liaving an internai con-
icai recess, wlsich is driven uipon tise end
of oîse of tise pipes, tiercby comprcssing
it into ;L eliilsiîisised conicai shape. An
internai screwed nut of tise requircd size,
and Open ait both ends, £5 pinced on1 the
taptr endl of tise pipe, and into tise latter
a piug is driven wisicis forces out tise sies
into the thread, of tise isut, îIsereby mnole-
ing a siitar thîrene on tise pipe. Tiîis
proccss is rcpe-ited witis n teft hanel
threadedi nut on the end of tise oiser
pipe, and tftcrvtr(ls the coupiing is
appliced. T*he inaker claims th.at by thîs
means a joint nay be matie us about one-
fourth of the time reqtsired by tise solder-
ing process, tisat it does not requirc a
skilid workmai, ai tit the total cost
of the nctv joint is considerabiy iess than

joinsts msade by anyotlîer piocess. For
rcîîsov:ti jurpcises tise joint iay be un-

coedit antd re-niade b>' sînpiy unlscrewv-
ing or scretig alf fic nl. Il is siaieci
tiîat tise Manchiester, Saiford anel iley-
w~one Corporations have graisteel permis-
sion to tise tîsese joints ils connectioîs witis
tisir water stipiiy.

STRENGTH 0F STEEL WIRE ROPE.

'l'lie raitwny line tll) to tise Sti 1ergni, at
'rii, is wvorked by a rope consistiisg of

si\ plies (of8 %vires ecieh, or 48 %vires iii ait.
'l'ie dinisseer of echd %vire is 0.67S insch,
ofcach P1>0.315 inchI, andi Offic ssiîoiC
rope 0.985 sîiitish se£ î be;ssg One
potil lier linc;îi foot. T1ests frot uigit
sinsgle %vircs froîsi one tsi> g:ve a bruakiîsg
bnci of frots 908 to io6o, potiises, cqtiiva.
lent to froin 83.5 10 97.4~ tois îles square
inchi. 'l'ise hreikimsg onc oftise reinaining
fsa: plies u6ns 9i I to loi.1 tous~ per sqtuare

inchs. Tnaking tise net sectinsai .ren of
the rope at 0.225 ilsd.1, aîsc tise iotvSt
lsuit above gmen s5 tise average, tise
total breà'king wveigit of tise rope wvotiid bc
19.3 tous per square incih.

IRON AND STEEL FOR BUILDING
PURPOSES.

In a piper re.td before tise Royal Insti-
tutu of Biritishs Arcisitects, 'M r. . F. Rende
gives the foitowving points in refeîce to
u rosigit iron andst steel riveteci girders

'a Il is of tise uîînost imsportansce tisat ah1
rivetir.g ssoutld bc clonc in tise best psossi-

ble miner. 'llie osij'<r endi of fic
rivet, wisicis usiaillittire<i out wvile hll,
shoutld project uniformly aiu :trotimsd the
eliaineter of tise rivet, ns shoutld be of
uniforin size. 'rhe ;>intes or.iangles sisoutl
have the rivet hotes couniterstink b>' tise
dritiing msachsines, and shsow on tise out-
side at ieast one-fourthin chi to tisrcc-
fourths inch targer in diaincter tisais Isle
size or tise inisert. It is not advisale to
nms:ke tise webls of steel girders as thin as

(lie illcreaised strengil? ni ihe malcsiral
wouict seesss to rensder possible, except in
girders of dimensions ltspuch bcyon<l our
preseni estampie. li Isle rivet isoies un
bousi materiais it is usuai in good work
tisat aul lioles shotild bc- drilicel, but in
steel girciers of any description this musa
be donc for the effect of ptînching upon
tise steel is ta wcakzen the ictai for a cer-
tain distance round tise isole- Thsis is

soîssetinics remedicel b>' puncising Isle
holes to about one-cigii inch iess tisai
the diametcr of the rivet, andl then driliing
out the hoies to, tise lar9er size.
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CONTRACT§ OPEN.
GUICLPiI, ONT.-A new blidge wlill bcecrected

over flisc Conestoga rives nt (Jîca Allais.
Noiswivi. Os8'.-T1ie crection or ncw Iiigh

Sehoal buildings is under consideraifion.
SAINT LASuiIT. P. Q.-An effourt is being

macle ta secure witcr.wçorks and drainage.
WVîNnsoit, ON.-blr. Geo. Chrisîicewillcrect

a resiclence ta cost atbott$4.00 on Victoria ie.

FoRT WtLLItAMi. oNT.-'rhe Hudson D1ay
Comai1 any %vill erect a block of stores ta cost
$z6,eoo.

LONDsON, ONT.-'ý\lr. Gea. Cradîlock. irchi-
teet. invites tenders tintil NMoaday. flic 9th tit..
for the crection cf a flouse for %%. fi. rortmian.

KINSacTON. ON.-'LUIss arc btissg PrcpasIed
for the rehuilding of the Congregaitionat clitirch.
and tenders for tisc vcrk will slsortly lie invited.

IIM TO.ON.-Lacal capitlaists are con-
siîtering tic adviulbility of building a pipe fine
front 1-lamilton ta flie tiatural gas well ait W~el-
land,.% distance ci 4o miles.

NFaV WVESTMINSTFR. B. C.-lt is prcposed ta
crect flic largest and ino-.t costy business block
in the province fronting an Columita, NicKeaizie,
Clarkson aid Loine Sîrecîs.

EssEx CENTRE, ONT.-The ratcpayers wvill
vote cil 'May x41th on a by.lawt% ta r.îie $>,6, So for
the construsction cf witer.wvorks. 'lhle pralbosed
plat itîcluales a tube wL*ll and an elevaed, steel
storage tank.

WOOStwOCiz ONT.-A representative of the
Singer Sewitng Machine Ca. recently visiteut this
andl cîher Iowvns ia wtern Ontario with the vicîv
of selecting. ai uitable location fora wood.warking
faiciory wlîiclî a is the intention of the coiopany
te biîild.

QwaaEc. Qt.-The Procical Gaveramerit
hiais jusi purcliascd a site far a ncw prison buildinig
ait Sault Au Recallet anîd a site intî his ciîy for ai
nornmal school.-A number cf li.ndsense donn.
lions have been giveti towairuls the tcbuilîling cf
Hishop's Coltege nt lennas\ville.

.W'tN,%atiEG,. M'iAN.-At the recena astcting field
in ibis eilv to consider tise pi'OsPeci for erctilnst a
niacenic:itemple, a comasitice. composfed of
Mclssrs. Leslie. Aina, %\L-stbrcok, Miller aad
otîters vaîs appointed to obiain informiation le.
gardiag plans. site. etc.. n'id report te a inîeeîing
ta bc hield shortly.

%\P. TORONTO JtINCTIO\.-HuiIeSi(le ave.
will be exîendcd thrcugh le Dundas sircet anad
graded.-Il is PraPOSed te open Kxtc Street
nortb of si. Clair .%vensue by a sutway under the
raiiways. the cost lo be shaircd l'y tlic ccrnp.nies,
the town and York tovnt;lip.-StIr. Chas. 13rew.
cr. uvîll buiild exicaisive additions te flic Pe.tcocit
Hlotei.

MONTREuAI., QuE.-Tbc plans for the neîv
High Schoot have beca practically apprcvcd tîy
the speciai comnaîtîce of the Protestant School
Coninissioners. and il is probable tait building
operations vviti be begun a.it ais e.îrly d.li.-Plins
bave been prepared for the conipletion of flic
RZ. C. chiorchiait lfoclielaga, it ait estiniated cost
cf $So.oaso. Action lias ten postpoacd for a
short fiiec.

PoirT ARTIIUIi. ONT.-Tenders arc iaçîîed bv
thc Iewn clent until tlic flrst diy of April next. for
supplying Ioaftic corporation the faulowtng nia-
teniais. 273 tous of best stcel rails. tplptovcd sec-
tion, 40 lhs. pcr yard. dnilled ailtaclt endi for
electric failway connctions ;fîsb plaates. t'lis,
bous and spikes. frogs and switchrs compîec, for
four andi oru-third tmiles of ralwa%.y ',Oac dianaOnd
crossing of approvcd, oake, for 4 ft. 834 incb
gaugc and spccified angle. also cicctric railvay
supplies. stîcl as gcncralor. motor. cars, %vire, ec.
Abave gods te ie diivcred ait Port Arthur on or
before 161 cf Jolnc.

Toaa2NTo, ONT.-A notice of mihon bias been
given in Cotacil ta instruct the Bardi of %Varks
1o prc-.te estimales aind caîit for tenders for
wvidenting the Oticti Street stibwty.-lt is report.
ed duiat Toronto parties contemplaitC the.ectction
ofa largcbhotIt thecorldr cf Bloot aind D'iodas

streels.-*Thte follosîing building pernulits have
been graned C.Ç D. Delworlh. a slory antd allie
bit. store anti dwelllng, wv. side laithurst si.. nre
Dupont, eost- $3.000. )cJhn Splence. pr. 2 story
and attie bk. diielllngs, %v. side M.%cMNunicli si..
eostSigco; lHedge & Bell, 2 sîory lit. adlditions
lecIo clns cor. Argyle aind b.isgar sîs.. cust
$2.000;- lun bîlaîr. 3 story lit. store ant diielI.
lng.- 436 Qîteen si. ve. cosi $6.coo ;J. Fraser.
four nitî. 2 sîory and allie bit. fratited dvçellings
andI anc store. cor. tlroaldvicwv ave. alnd Close si..
cost. $tecoo; Ricb. Whiite. tir. ait. 2 story bk.
dwclliiags, c. ete Stiraclin ave. * n. cf King si..
cosI $2.600; Fred. W. Lyons. 2 siorv bit. dwcl.
ing. c. side Siraichan ave.. north cf King si..
cosl $1.300.

CONTRACTS AWARDED.
ANI.ONTS. ONT:-NlesSrS. Jantes Wilson andI

John McKtchnie have taceti gisen fle contr.lcl for
the erection cf tlise new Ruforivied t>resbyteniatî
Chîurcb.

SILVERINO GLASS.
Tris Londiotn 1-um and D.ecoaîior

receîtly published tlise followving pîocess:
(i) Argentic nitrate is dissolved in distili-
ed waîter, and aiiioisia is acided ta flie
solution tilt tise precipitate first tlirown
dlown ks alisost cîîîirely dissolved. Tl'ise
solution is flltered ansd diltited, sa tsait 100
ce. cantains ane grammsoe ai argetlic ti-.

traite. (2a) Twa grailliîwes oi argcîîtic nîi-
traite are clissolved in a litle distilleci tvaîer,

and poîtred ino a litre ai boilitîg distilictI
water, 1.66 grammste ai Rochlîle sait is
added andtile mixture baileti for a short
finise, tili the preciluitate cotitatined in il be-
coiies gray ; it is tîsetu filtercd hio!. Tise
glass haiviog been thoraugliy clcaîîed iviti
(t) nitrie acicl, (2) tinter, (3) caîtIstie POtasl
(4) water, (5) alcolsel, anti iastly clistilled
waîer, is to bc plaieed in a dlean glass or
porcelain vessel, tise side ta be silveredl
being ulaced upperniast. Eîual qua;nti-
tics ai tlic two soluttions are thets ta be
isixed and pourecl iti sa as ta caver the
glass. Thîis slîauld be (loctviewiii thse
glass is tvell tvet vviîi distilicel watter. In
abotut an hour tise silvering tviil bac caoin-
pleted. Tiiet pour cff tise exhausted
liquid, cartefily sernave glass, wVasî it iii
cleais %%ater, rub off silver dcpasited wiîerc
not alloweel ta dry. Tise finie required for
the apcr:utiaîs depends an ttîsperatuie. If
tise solutiotns be ivarîsied ta about 30 &-g.
C. tlise silver is depasited in a fewv mîinuites;
but il is safer ta tuse thctîs cold.

To prevent tlise paint an irats or ivood
frotu sealing off sviicn expasei ta flie
weaitier, flrst tlîarougîîly vwashî tis'e parts
ta be paintcti and tisen brush aven tise
surface with ]liai linsceel ail. By followving,
this nieîhod, espcci;tlly wvith irais -articles,
no scaling of tlie paint wiII accur. lIn
cases wiserc the articles Io*be paintec iare
smali and can lie readily iiebd, it is bkt-
ter ta lîcat theni atnd pluige tiei tîs f ise
ail. TIse tisin liquid cil %vlscn liot enters
in tie pares of buse iebcal, absorbs flic

issisture, andi the Isaint iien applieti s0
firisly adîseres tiat irosi, rmi or air can-
nai efiect a separaticîs.

Experiînts lately mnade ais tie strentîgU
ai beîît pipes have sîîawn thse strain on
tise inside of tIse angicà, (lue to efforts of
tise pipes ta stnaigisten thecniselves under
pressure, a probîcîn regarded as anc ai
considerable intricacy ini engineering prac-

ticc, resolvable, however, by coniputation.
In one of tiiese cxpcriînents a coppcr pipe
of 6jý4Xmnch bore and threc-sixtecnths of
of an inch îhick %Vas emnployed, thc angle
was nireety degrees, and the legs sixteen
inches long froni the center. At apressure
of 9 12 pounids ta ani inch, tlie ceflection
or flie pipcs was neairly thrcc-cighths of
an, iclh, shaowing ani cnornious strain on
flic inner side in addition o tlic pressure.

THE*STRENGTH 0F BEAMS.*
Laying tise bai naw in a horizontal po-

sition, and phîcing its ends upois a pair of
supports, we vvill proced ta load it mnftic
mîiddle, Sa as ta bend tlic bar downwvards.
In this beîsded beauf, it is tolerably evident
that tile laover fibres aire stretched, while
flic upper fibres are conîprcssed, and soute-
whlere in tlic nmiddle of tlie bar thec Iengtlî
of tlic fibres is unalîered.

Il is kniown by careful experinient that
the clastic bîreiching of the material isjust
in proportion ta flice stress You lit upon if;
andi(, siartiî>g fromi this wecll-.tscertainlecl

latiaitheniaticasis have sgofl un ta cal-
culate everyhiîîg that otit ta take place
in file beamn wbleilil h bent in thec manner
tent ive arc suippasing. But ive ai kniowv
tuit calctilations are soimetinies lfable ta
error; and if wc test flie resuilîs of this Par-
ticular îheory by a1ctial experiment, ive
shall find a cliscrepancy %vhieh is so start-
ling and praaclthat if can only bc
itneerstoocl ais ret'ealing a newv and unsus-
pectedi property af flie nuaterial ; and for
that rensan it nîay be iiîzeresting ta glance
at it.

Taýking flie steps af flic îheory in thecir
natuiral arder, it is first calculated that
tinder a given load flic beasu ought ta show
a certain curvature ; tiien thait tlic topmnost
fibre oughit to be shartenecl by sa niuch;
tlie lawest fibre ought ta be elongaîted by
a nearly cqual quanî;ty ; tise tensile shress
in that fibre, or its direct pull, ought tliere-
fore ta bc sa many tons per square inch;

andl lastly, arguing fram the k-nown tensile
strength ofithe material tinder a direct pull,
ih is calculaîteci that a loaid of so mnany tons
placed on ie beamn ought Ia be just suffi-
cient -a break, it by tearing the lowver fibre.
But if wve now take a cast-iron beani of
square section, andI proceed ta test cach
step ai tlie calcuL.aion by direct exNperi-
sment, Nve shall find tise fotllawing retuark-
able results :

Th(: calîîlatcd curvaiture ai Ulic bcami is
fatinel ta bc cither quite correct or vcry
nearly soýuinder this etîrvature the fibres
of the beamn are faund ta behave as they
ought ta do, tlice topmast fib)re is duly
shortened, and sa faras can be asccrtaincil
by the tîsasu rcfined îneasurenients the
Iowcest fibre is puilleci out ta thc full strctch
inclicateel by tlscory-and yet, %vhen. ive
place tice calculated breaking load tipon
tie beain, the'beain refuîses ta break; andl
as a inatter af faict it vviiftint give way tuixtil
ive ]lave increased tlie load ta marc than
double the calculated breaîking weiglit.

Tise saine discrcpancy is observecl in
wrotiglit iran and in bteel, altliotgh not to
so great an extent as in cast iran ; andi in
file latter case its existensce lias never been
saîtisf.ictorily e.-platined. As thefirsu steps
in tise calculation are proved by experi-
ment ta be correct, the naînral inférence
sccrins ta bc that tlice calculated tensile

*rooe a p3per read by C. Claxton Fidler, C.E., ai a
Meeting cf the Socîit cf Arclutecti, Jana. q3tli, 2891.
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stress miusc also be correct ; but if so, wc
mnust conclucle that wlien cast mron is test-
ccl ii titis partictilar inanner it is capable
of cxhibiting a teosile strength of 2o, tons
lier square inch, wlîiclî is equivalent to the
tcnacicy ef gooti plate-tron.

But if clîeory lias f4îled te solve this
parcicular enigina, it lias catight us a lesson
of great ilmportanîce iii anotiier direction,
for tlîis vcry investigation oft ransvcrse
bending lins sltewn us the proper way te
construct an ireti or steel girdet. In the
tested beais it was founti hat dlifférent
fibres cf the beatu wcere perloiiming differ.
cnt functions, aiîd chat somne werc a great
de-il miore lie:cvily taxcil tlîat otiiers. ln
scîch antr unequildivision of labor, o(course
it %vas the linrcest workccl mieinbcrs fliat
wvere the tIiost liseftil, ivhilc tue idie cnles

%vere rcaliy valcieless ctnless tiiey couic! bc
tranisferreci into smle position where thcy
wvould get a greacer share cf the work.
But Mi'len the fact was recognized, it point-
et] the wa;y t0 a1 reforni iii the constitution
cf the body po!itic. 'l'le idie portions of
tlîis co-operative commuitnity werc îlot
exactly swepc away, but rather Ncere re-
mnoved to more us--efuil
positions ; and by' t bis
mens the retl effi-
ciency cf the structure «
lias becti elncrilnotsly
inicrenseti.

''lie first stel) sas
te reinove -' grent
mnass cf nearly incp-
erative inecal it ancd
near the miidcile et
the ciepil, rcclîcing it
te a inere iveb bccwe-en
the twe flanges, andc
thus preducing a sec-
tion likec that cf tlic
rolied joist which is
so faiiiar te archi-
tects. Th'le idea,%a

ecarrnec stili fui tuer in
the design tof plate
glass girders, likec chose
ot the Britannia bridge,
%which wcere suj)posed

the stress tlîat il avili bc canllcd upon to
endure. The coinplex stresses of the oic!
beami have been redutccd to thecelemnentary
ones of direct tension and compression,
anti every niember ,tcls cititer as a tie or
as a strut.

Pruces of Building Materiais.
CAR oit CARGO LOTS.

8 li and ttstcker ctej.v picks, %en. ni..- $30 03CC 2 O0
ti d uît hicicr, thrte upp-rs,lni in%. ïlc' and thicker, picktng%,Ani sois .. 27 on

o os to andt t2 itcsiniz utid licter ... 8 il o io 00
. t ,and 12 n tiiun. 13300 X4 00
1 a1o.andtiadrcsinc ...... ........ tsi c 16or,
t x toan t 3 comntoit...............30 tao 3 00
t x 10 andt 12 aprusc cutits ........... o c00o iton
t so andti in apte cuits.9 Oc

s inch clrmrt ui picks........ .23O 30 Oc
r inc>t trexsing anti liiter... ... v -00 20 oc
t inch 4ing, toiff run. ........... 4 c x6 oc
s inch sidinz, comsnson ......... .... t i~ a o>
. inch siding, shif cuits ........ .... $ic o Stt 00
t iachs sidig, mi 1 cuIla............. 8 00 9 Oo
cut ecnttinc ..................... 8 00 9 00
'< and thic1<crcuttianz UP pisuic .. 2 2 Oc 13 Oc

. inch strps, conioa..............tt Oc 32ic ip4inIo8n.sl u%... 40 0 0 o
t3W incht floorsng.....................384 Oc 33 Oc
î>4 inch flonring ............. ....... 14 co 16 Oc
XXX shingies, sawn. ....... .2 30 id à 3 1
XX shincies, sawa ............... t1 30 t 35

Metalii Roofing Co. fCta:
iicav>- Astiaie izatvanitel tieet shin.

gir' pcvsqure. . 5 75
L.ighi Easliskc galvuainire e

1 shin.
9îI, pet Stitiste.......... 23

frbsa/iei...z -~Z'.

t4 ~ ~ et 7e~-

atl tue tlie te reutresent tlic tiost perfect
ferni ef construction thînt coetld bc deviseci.

ut Ille reternu lias flet slnppcd at this
point, for iii ail] modeim girclers cf ver),
large span, thic plaie-wc) hias been donc
aw:îy witlî attogether, atnd lias bccn re-
placeci by a clese lattice et diagonal bars,
or by' an opcn triangulatiion, lcaving the
tcwo flanges separaceci troni each chlier b>y a
avide space, crosscd enly by the cdiagenal
braces.

lu chis miodemr clcvelopmnet the eld
beai perhaps the most ncteworthy feature
is the aveli.defincd subdivision of labor
.bat lias been orgatîizcd. In the sehid
Iseai the tutictions et the différent por-
tiens avere a geod deal tiiixedl ; and wvheli
the ching broke (bewn il %vas because sorte
et the nîest useful cf ils mieibers had been
tee severeiy straineci. But ii thle inouern
structure evcry-iniemnber lias a definite duty
assigncd ýto ut, and in cadhiiiember the
strength is tmade cxactly preportionate te
the burden ; se that in this refoinîcd con-
stitution of the fabric .thcre is .a ambigu.
ity as te Ille funictien ef cadi niember or

Hc avy Estike patatedtstelishingies,
pet i3.........................**« 4 Oc

i.ight Pastlaie Priiuteit steel shingic%,
pet square ................. 37

T'Om-er or Siianitr c.aivautrei sti
stîtugIes. pet %,q................ 6 23

lswcr or ?itsusard poaiated %tet stita.
gles5.pet SI........... ...... 4 SI)

te'rra Cotis painteti %teel Tite, pet %q. 7 00
HEstiae patet $tee) siinig, pet sq. 3 30

hlattotîa gaivanizei. tetsdng pcv
square.......................... 4 75

ticavy Manitoba. paiatedItee iet iiag 3 30
Lig3.i %IMntoba painteti steel sitig 3 25
licsvv sheet mteI 1iretsesl brick .. ......... 3 s01.1rht sheet steel ptýcdt brick ..... ..... 3 25
Paitdcimped %tct, siding or ceitirg 3 50
Price cf Coppr stttugIý m.cording ;o wctght.

Hayes Patent Mletaitie i.sttiR.
ttroadItlb Roofing, ptvaied, persq. $ 25

painteti, pet 'i* 3 75
Ncnrhtscea Steel Sidiag, paitid,

per sil --.................... 323
Catîida Ga-Is-IîîizinR & Steel Roofiag Co..

Corrugated Itou, gatîduizeit, 26 W.G.,
Pr lb........................... 3cis.

Carr.Àatéd 1r02-, gaistanizei, 28 W.G., 4

Comîugiteit Iroa, painîcit, 26 W. G.,
petsquare....................... 4 Oc

Corrugateit Itou. painteit, 28 WV. G., 3 30
liroai Rit, Root3ag, gaisaatzed, piet

t'are........ .................. 5 50
Itmsul Rib Roofing, painted .... 4 00
Westtae shingiru, steel, galvantred,

Pc qie.......... ............ Oc0
Weslisite~~~~~ shnis svt aiîdo

'Standa rd stsugics, I %ater*,t patent,"

pai53r,.3..... .................... 4 00
Noretiweaîern steel sidia8 , patc4ted,

!i5! . .r 3 S0
%ftisiii Finish Blrick. pet square.. .. 3 23
bletaiiic Finish Clapbtird, pet square 3 50

YARD QUOTAT9O3tS.
Miiii cuit bards and scasstiag...
Shippingci boardis, pmemiscuous

1 ioncl oards, stockt ...
1 cntinantjoist up t6 ft.

20
Scanitinand sitcii, top to t6 ft ...

20ofi ...

24(3i...
26 (3._
28 fi...

;j a, f1t...
34 (3...
36(3i...

Cstting top l'tanks, and ititter, dr

Cria, for block pavtng, pet cciii..
Cedar for Kciliing, 4 x %4, pet M ....

8. ..

a%~ iach flocring d rt.ucd F. MN..
il inch tlorng 'rouh, Iý i...

Ior drmedr, F. NI..
unitrced.i Il. M...

dt&td.......
undrsed ... _

ltddstîcctiî,1 . tressed . ...
Cabatnreucse........

XXX stawa shingirs, pet M. t6 in...
Sawa lath.......................
Red clair.....................
White......... ...............
ttaswooit No. a sait 2.............
Chers-V. Po. i and -a.. .......... .
Whte ash, No' t andi 2... ..

Ilscir sas, No. t anti 2... .
Dreitn ... c..................
Piclis, Amlocsu........o .
1Thic per.Aitrcuînîetiî.

es 00 33 Oc
13 un 14 Oc

34 Oc

t7 Oc
89 0c

23 0c
300

27 O0
29 50

t8O 3 00

5 00
14 Oc

1818 ICK-W M
Coiiioil wattiag ..................... $7

Gouit Factng.............. ...... OcSewer ........... 900
1'ressrt lrck :

Plin brick, f. ô. 1h. oi Miltou, lier M ... $38 ocsaud iluality, lir 1 0
3rit Il tl 10

HattituBuiding ........................ 8 00
Mouuldeti.ni Ornaiinenzs, per tac...S3 10 30 OC,

Roof Iltes........................... 2>4 o
tianionti iockinr tuet ..36 Oc
Firsîtquaity. Lo.b. at Cnnipbeivittc. pet Mi 38 Oc

suit 400

raaieniat, per t00O................... $3 tOt Oc 0rites................'**"*..........24 CO

Coininon Ruti, Per 'loic. deliveri 14 Oc
Uarge flat .. 1 8 on

Fouadatiua ittoci.n. :: Clbi FOI
.

t
Qaie: Rooing (P3 square).

reitý ....... î 8 o
ltirpie ....... .... ...... 9 0c
uniding greesn9..
lia,. %laie....... ...... 7 30

Ttrra Cotta 'Ille, Iler sq....... 2% Oc
Orn:,inîrtai Bittci SIâie icocfiug.. .. 8 On

'er loAti of 83 Cublio Vands....

J'A 1v2,s. (lot oil, V lé.)
whte irait, Can............... *.znsc. Cos .... ..

....i.iEn ........ ..............ia .................
Vermiltiocu..................
Insan, I..8g ................

YVettow ochie. ................. .
Yctio« chrome ..................

Green. chrome.. . . ....
.. Paris...................

Ittack .ats
Bllue, ultraartae.......... ......

vrtaeit
Put:y ........... ..
P.htti,,d .r..................

P.rt it. IEng., dry. ......
Litharge, Am.r........... ........
Similis. iurat ..................
Umber. I . ....

VFE.tE.2. LIMEr, tic.
Lime, i'er ltarîci of 2 biuhli, Grecy..

Il Whte
Pias.ter, Caicinet, New Brtnuswick .

Nova Scotia..
Hait, Plsairrers, pier lisg
ceen, Porîlsit, pet liii.*'****Trhomuit, ... .....

queenton, ......

Amnerican Pattera. st3j inch, pet keg....
t. 341ioî41tuh, pret c

Canadisa Pattern, t3< tach, per lceg...
s,4 to i i, pet kcg

2 to2V inch
234 î 2p inch: .
II tansd larger.

Site ais soc. pet kcgr extra.
Fints3ting aits, t inch, per tccg.

IV inch, ,.. ..

sat are

40
3$

2 Oc

30 300
3 03 50

3 JO

4 30

4 2(j

3 os
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MONTREAL PRICES.

*'u,îber, Etc.
Ath 1tO4 &, ................. $1300@ISO0

DirCh, i t104 Incht...............1 i ci 23 oo
flasswood ....................... 92 OC 200OC
Wafnut, per b ................... s00010000
BixitensUt, per il.................x 2a 00 400

Ceda, flue............... C 1104 c o6
Cherryier Il........ ...... 000 sa0Oc
Eim , t< t....................5 100 1700C
Elm, Roc...................... 25 0C 30 00
PI ple. liard, Ni.................0 JO 29 00
Mlapie Soft................... 160 CIl 00
o.k. M . :.. :........... 4000 93 0C
Piste, select, Mi................... 3s - 40 VO
Pine, and quaiiy..... .......... l 200 23 00
Shipýpingýul C ............. îco OCiSoC
bMii Cutis................ 00 iCCa
Lath,M..................... 15 9Sprusce, s ta -à inch, ......... 0 'a 5 O
Spruce Culit..................... 450 6 00

Shinles, îstqu3iii.................200 3OC0
and......................itj% 130

comit, etc.
Portlansd Cernent. perlsarre .... $ 2 70(c) à OC
Romin ...... Z 70 3 OC
Fire Bricks, pet M .............. 2000 30 OC

Cut Nails:
Ilot.csit Arn. or Can. patterni, 3 inch

,tand abve......;..........**
clcî Arn. or C t,.pit, 2y4 inch

and aisove.............
iIot.Cut Amn. or Cas,. Pattert, aKaus

2 inch .......................A.n. pattern., 13 and t3ý inch hot.cut
10. Inch

Can. Patterns,coId'cut, zand i Y4inch

Fiuistisg Nais, per mc ilu keg,34~
Finishisg Nails, per tC kb egý t

to uy4inch ...............
and s54 inch .. .........

Fîxishing Naiis, per zoo bKeg ib
and up ........ ......... ......

Fls. et..
White,Lcad, Vxre, 2S50 ibo: l. Legs.

No0. à ................
10.3 ...........

Venclian Red,r-lgl ;::...:.....
vciiow Ochre, French .............
WViiirg, London, %%ssised.......

paris, .....

Lnsted, raw ...............
.. boited ..............

Olive, pure .....................
m~rachinery................
exatra, 41.. pet ae.....

34pis.,
SCpirits turpentiSe .................

a 73 $2 85

3 00 3 25

3 25 4 JO0
3 S0 5 6o
4 25 S £0
3 2S 4 43
3753 S95

5 cents
aivance on

Hot Cut
Najis.

INDEX TO ADVERTISEMENTS
IN TIIE CANAUIAN ARciiITFCT ANI) BUILDER.

ADANIANT WALL PLAST. Page
Adamsant Mfg. Caý.................I11, vi
N'atonai Association .................. 28

ARCIIITECTS.
Ontario Directory ........ ...... ...... 111
Quebc Dirccîory ............ . ...... 2

ARCHITECTURAI. SCULI'TORS AND CARVERS.
Guliet, F. 13B.......................... ii
Hickts, WY. Stivcns ................... i
HOIbrook & Moli1ington................ ii
ý obtison & Son, Wrn .................. ii

'ýrum Os F *.*.*.'....:.............. i
WVagner, Zcidicr & Co.:.... ".,... ....... ilx

ARCHITECTURAL IRaN WORK.
B. .Greening WVire C.o.................. IV
Dennis. R.................................. xii
Ives& Co., I. R.................... IV
Whîtild. John........................ Il

ART FuRNITURE.
Scott &Son. W ................... xi

ART WV00DWOUK.
Wagner. 7cidier & Caý.................... ix

BENT GLASS MANUFACTURERS.
Polita, T ............... ............. I111

BUILDERS' HARDWARE.
Aikernhcad & Crombie.................. viii
Ricc Lewis & Son .................... IV

BRICKS (PRESSED>.
Hynes Terni Cotta & Brick Ca ........... vi
Morson & Co., T. A............... iv
Toronto Prcscd Brick & Terra Cotta Co. iii
Thse Ontario Terra Cotta, Brick & Sewcr

Pipe Ca ....................... xi

BUILDING STONE DEALER&.
Britil & Ca ....................... i
Bristow Bros....................... il
Brodic, James ......... ............. I

Ruthbun Co........................ vi

BUILDI)RS' SUPPI.g
Adanianit NIfg. Co ................... Il. vi
Aclssmson, Joseph .................... I1
Mfonison'& Co.. T. A ............ ...... iv
Maguire, wiii.......................... IV
lNCNMdly & Co ....................... xi
Rriîhbun Coa...... ..... ........... VI

Adamnant M\fg. Ca ..................... vi
MeNaiiy & Ca., Wmî, ................. xi
Maguire. viiian....... ................. !V

MRe&Co ............ ............. !
Morrisois & Co.,* T. A .... :..............IV
Rathbun Co..,ý ....................... vi
Terry. Edward...................... iv
WVright & Sons, C. B................ vil

CIIURCIî AND)SCIIOOL FuRNITURiE.
Bennet Fsirnisising Co.................... IV
Canadian Office & School Furnhire Ca ... ii
Office Speciai, Co C.............Il!
Pennlngton & ilakcr.. ........ ,......... Xi

CItiiMSEV 'roPi'îso.
Hansen. Harid Ml.................... lx

CONSUI.TIZG ENGiNEER.
B3arry, A.iB3........... .............. III

CONTItACTORS ANI) BUSILDERS.
Andrews. Francis.......................... Il
AnsS. James .... ...... ..... ......... 27
Daividson & Kelly ............. ...... I
Davis. H........................... Il
Davie, 'eorge............ilDick. Ja2s7r..........
Dagenais. J Benjamin .................. 27
H-ood & Co.. C..... ................... Il
Hancock. Thomnis................... 11
Hinnali Ilras.......................... Il
Htiiijshrey. Tr. R ............ .......... ilI
1-amilion, ldward...................2

iy:i.leter.........................I
morlimore. Gco. T .................. I1
Murison Co.. John................. 27
Thomias & Ifoweii.................... .11
Tuirne~r & Ca.. G. W................. 27
Webb,', Ciaxian .................... Il

CUT STONF CONTRACTORS.
Bristow llras............. ............. Il
Cîîrtis & Rowe ........................ Il
Hibbardi. I. &T........... l
Isaiac Brothiers.............. ........ HI
Jaioa & Son, n..........il
O.ik'ev &I laîlmes .................... il

Anderson & Ca.. A. T ................ 26
Rayai Electrie Ca .......................... 1
*rite Kecg.ins.Niinc Ca ................ 26

Eî.KVATOIsS:
Ives & Ca.. H. R...................... IV
L.each &T'urnbuii................... 1
Miller Bras. & Toms ................... Viii

ENGRAVERS.
Canadian Phota.Eng BI3unaul........... 26
Kr.imer, W. J .... .............. i
Wirnan. lames 1I................... 28

FiRF. BRICK AND) CL.AY.
Coirnan.Hiamiitan Ca .................. 26
Wrighît & Sous. C. Bl .................. Vii

GÀI.VANIZED iRas WORKS.
Baird Bras ......................... v
Douglas BraS....................... v
DouglaLs & Haines................ .... v
Dauglas & Ca.. John............. ..... v
Hcdgeq & Lankin ................ .... v
Ornusiîy. A. Il...................... xii
Tucker & Dillon ............. ........ v

GRATEFS ANDS TILES.
Earl & Ca.. Edivard ............ ....... ix
tiolbrouk & Moliington ................. ii
Rice lcwvis & Son ............ ....... IV
Scott & Son. WiVm...................... xi
Wright& Sons, C. B .................. x

HPATriNG.
l3urraw Stewart & Mine ................ x
Chare Bras. & Ca ............ ........ V
Howardl Furnace Coa................. viii
KCin~ S Son. W'arden ................. XII
.McCia.iy NIrg. Ca ......................... v
Orntsby. A. B......................... xii
Taronto Radiator Milg Coa................x
Wateratis F.nginc Worki .............. xii

IRaN; FENCES.
Toronto Drop ForgeCoCa..............

LINiF ANI) ATONE.
Wright & Sons, C. B .................. vii

IRaN PlIpE.
Ives &Co. H. R...................... IV

LEGAL
'Denian & Dods....................... 111

MANTELS AND) OVFRLIANELS.
Earl & Co., Edward ................... ilx
Scott & Son. Wmi .............. ....... xi

MIcTAM.IC LATI,.
B. Grecning Wirc Coa.................. IV

MINERAI. %W4L
Gast & Alcluison. ..................... Vii

ORNASIENTAL PLASTERhIRS.
Baker. J. .. . .. . . . . . . .. i
Hynes Terrs Cotta & Brick CY......i
Littlefard & Tharne ............. ....... il
WVrighît. Jas.......................... 111

PAINRRS.
Diii & O0lfearn .................... ... 111
Gilmor & 111............l
l-ltci. %V. J .............. ........ 1ii
Polita. T'r................................ il

4Iraylor, W. )J..................... 111
PAINTS. VARNISIIE-S. âC.

Cottinghans. %Vaiter I..........IV
.\uirhcad. Andsisiv.............vit

PAVINLG.
Exceisior Pavement Ca ............... viii
For ythl, Robert..................... viii
Gardncr & Ca.. A.................... IV

PLIA STE RER S.
Fox, R. B ......................... I
Hyners, WV. J ...................... I1
Littieford & Tiiorile.................. Il
Wîstson Bras ......... .............. il

PLA.TE Gî.ASS.
McCausiand & Son................... v
Toronto Plate Glass Inîporting Ca ....... xi

Bennett& Wright ................... 111
McCrsie & ntson................... 27

Boothî & Son ................. ...... ii
Hignian,O0 ........................... VY
Malcolmu. W. B ...................... i
St. Johns Stone Ciiinaware Coa.......... iii

ROOFINGs MATIAtS.
Canada Cais-ýanizing & Steel Rooring Ca.. ii
hiercliant & Ca,....... ................ vit
Metauiic Roofing Ca ................... hii

ROOi'ERS.
Ilaird Bras ............................ v
Dîitlic & Sons, G....................... Il
Forbes, Dtincan..................... il
Hutson, W. D ..................... il
S\Ietalic Raofing Ca .................. ii
Ormsby. A. B ...................... xii
Rennie &Son, R .................... il
Saitlter. Wnis....................... Il
Shales. John li...................... il
Stewart. W. T......................ni
The Pairnialc Roofing & Pavirlg Ca..Il
Toronto Roofing Ca ................. il
Wiliams & Co.. H .................. Il

Sîîîseî.E STAIS.
Cahtot. Saý.nsuel...................... xi

SANiTARV APPîLIANCES.
Boath & Son s....... ................ 26
Eairi & Ca.. Edward .......... ........ ix
Hignman. O ..... ...................... vY
vcs &Co.. H. P,..... ................ IV

Malicolmî. W. B ........................ i
St. Johns Stone Cliinaware Coa........... iii

SFVER IPE'.
1aimiltoii and Toront:> Sewer Pipe Ca . iv
hicN'aly & Co.. W .................... xii
M~aguirx. Wiliians..................... iv
McRsse & Ca ...................... iv
Terry. Edwss-.rd ....................... iv

Tubntaria Terra Cotta Pressed Brick &
.%ever Pipe Ca ......... .......... xi

l'he Colman-Himilton Ca ............. 26
Wrightî a Sans. C. B ........ ........ vii

SLIDING BLINIS.
Ciatwortiiy. Geo .................... viii

S rA NEc 1) Ni DFcoRATJ VI GLAss.
CItsite & Son ....................... v
Dominion Staintd Glass Ca ........... iv
%V. C. Barnes; Son & Gilson............ iv
Eiiioît & Son........................I1
Grimson. G. & J. E.................. iv
I.onghurst * Ca.. H .................. IV
NlcCaý-usland & Son............. v
Spenecc&Son, J. C............... ... iv
l'he Bell Art Stained Glass Warks ... IV

STRUCTURAL IRaN WORK.
Thse Donminion Bridge Co...............I1

TERkRA CorrA.
Mors-ison & Co.. T. A ................. iv
Thec Hynes Tersa Calta & Brick Co.. vi
Toronto Pressed Brick & Terra Catta Ca. iii
Thse Ontario Terra Cotta. Brick & Sewer

Pipe Ca ......................... xi

TERRA CarrA FIREI-à(OIING.
RathbsxnCo..............v
"Irhe Mlontreai Terra CottaLumber Ca.* vi!

Towgîc CI.ocis ^ni) BELLs.
.,piIIett & -Johnston..................... viii

%1WALL PAVER AND) CEILîso DECORATIONS.
Eiliott & Soi..'............................. il
MurphÏ, John *%*,***... 25
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