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ADVERTISEMENTS

THE LMITD Branehes:.

EXILN S BOIERS WInnIpog
Vancouver'

JVACHIN ER Y
ALL KINDS FOR ALL PURPOSE&

MRON TOOLS WOOD TOOLS
ENGINES AND BOILERS

SUPPLIES O« EVERY DESCRIPTION

SlNID FOR SUPPLT CATALOGUE OR EONTHLY STOCK LIST

H. W. PETRIE, Limited, VARNOUVENRAL

EDGAR ALLEN & 00., LimitBd
mDanufactsrert of

j6ei caet $tee[ for Entittnr'o roole

SoL. bl.gr.s ('Y Tut LDGAIE ALLLN

HIGH SPEED STE EL
TRAIDE Mr HADN . AI

Stock. ctidb', ou, Agents --

willams à Wilson, montral. A. a. williams machinu7 Co.. VIfloouver
B. W. Perie, Ltd., Toronto, and The Ganadlan Fairbanks Co., WInniPOS

~eRprnnttive for Canada-THo.. HAMPTON 320 St. Jameo Street, Montreai

Tramway Points and Crossings, Crusher Jawi, Etc., of

ALLEN'S <* MANGANESE STEEL
Impérial Steel Works, ShefRld, England



At)Vl E, Ri >E

BUTTERFIELD & CO.
ROCK ISLAND, P.Q.

biANtUFAClIuati lts ()

Ail Kinds Taps, Dies, Screw
Plates, and Reamers for Railway

and Engineering Work
WIf 1'N IN I'OIIoNl'o

STAV AT ''I

ROSSIN NOLISE
A. & A. NELIION. Pro.riesrz

COR. KING AN YORK 8,is.

The Central Railway and Engineering Club of Canada
DES MOINES (Iowa)

ELATERITE PAINTS
are the resuit of a scientific study of the question of preservation of ailclasses of surfaces under aIl character of climatlc and artificial conditions.
They are as near sclentiflcally correct, meeting the various conditions
which bring about corrosion of metai and decay of wood, as it le possible te,maite tbem. The test of time, under the most extreme conditions, bss
provedl themt to be what we claim, for themt : : : : :

THIE DEST PRESERVATIVE MATERIALS
No. so-Metal Preservative Paint-For use on structural iron, bridge&,tramway poire, iron cars, pumps, tin or metai roofs, ail kinds of machinery.
No, 3o -Heat Reuisting Paint -For use exciusiveiy upon Raiiway Locomotivefront ends and fireboxem.
NO. 35-9111keatack and Boler Paint-For use on bolers, smokestacka

furnaces and ai mnets! surfaces wbjch ar e xposed to heat.
No. 3o-Waterprooflng Paint-For use ini roating cioth or feit surfsces, and

Rtoofs of passenger Coarhes.
Ig.t estêmnielu reolvea f.enel Oanadlan Rlêwam.

sFer «'tfurh"' nfemtin e. "'i.,Ad...

The Elaterite Pinot & Manif actirlng Co., TORONTO, Ont.



Ai)VlRTlSHEINTS

T7HE PARMFELEE WRENCH

Thea mmornf perfection la a pipe in pipe wreiich. ,(annot crueh ortitLen the Po.
Wiii flot slip on the meet greaaty surface. Oriiîî înstanty, no lost motion. Maéde in ghras
uiao., i 2j' and 3.

RICE LEWIS & SON, Limited
T ORION T O

NORTON BALL BEARINO JACKS
For ail Classes of Service

~~ 'tandard oit the Leadiug Rajiroadae.Il S,md for Comnplete Catalogue ,howing 50 styles,

K t ",() tous capacity.

NORTON MAGHE la CANADA tai
NORTON JOURNAL

JACK JACK A. O. NORTON, Ina., Coatioook, Quebea

M set extensie senrvice LaIit MILîI LMP TI N't«
has demorstated 2 Vltr i

PINTSCM SYSrE14 Enrge.,rg Paont,e.
under .11 st ns ttnte (lbotnNfJ.
t-sf 5',-COSI 1B PER ((OUR

MO REC TOR e SA r.. _.tTw u!!PITje C NEW YORK.NY

E&TABLIBHRD 184?

NATIONAL CASKET 00.
(ECKARDT'S)

93-109 NIAGARA ST., TORONTO, ONT., CANADA
Largsst Manufacturing and Whslssals Fuserai Supply Houat in Canada

When requiring ibis chaue of good., if you desire the best nmade, weil put together sud of
food maieriai. irose the sheopeni grade to the best. o.k your Founerai Diretor or Und ;rtakar
-or Ekardt * gonds. and sas that you Cet thein. in ait branches of the business. es wre matou-

facture .kILt,. s.iverare, and dry send.ao ai .1 kinuis, andi in font. everythin in the lino.
Au cor nashets and colln, are iabeieui or ,îeneiiiei on the ineide, ila4nuf.eturad by

ihe National JC»ket Ce. (Eekardt.s)" and aut or dry gid ami hardware i. iabeid or tia-
keted. liianfactured bythe National Canket Co. lEniardt',l'. Boeyou illi liosne thema bythis

NATIONAL CASKET CO. (EcKARDrs)
A. J. - . ERCKHARDT. -- Propissor

93-109 NIAGARA ST.. TOrONTO, ONT., CANADA



ADVERTISEME'NTS

WEARE (,ANADIAN MANUFACTURERS 0F
Light Producing Sýpecialties
Banner Oold BIast Lanterna

Banner Lamp Burners
Ah&O

The Oelebrated Radiant Shelby
and BriMant Tpeu0f

Incandescent Lamps
THE ONTARIO LANTERN & LAMP CO.,. Llmlted

EAEZLTO. 0U?.

CAREY'S ROOFING
Wlthout an tiquai for &U Railroad Buildingsover 20 vsars constant serviceRecognlsed by Leadlng Raliroada everywlhere for kms superlority

CAREY'S 85' MAGiiESIA LOCOMOTIVE LAGOINO
CARtEYTS TRÏAIN PIPE COVERINO(S
85% MAGNE81A SrEAM PIPE AND BOILER COVERINGS

RMIgPaint. Loanet.. Pasinge 5PU.ei atur Painte Aoshe laagu ae, &Roi Rigil Reard =-:04«rHE FDHILIP' CARE-Y MfrG. CO.
Factoring Branche. Ev.rywhere. o.. orai offIe.L= aknd. Ohio. 1-1) oeilu Meetleg« Pa. HadwIn.% ill. Ma-, l.,k1ènd. Ohio."iam Iton. Ont.. (J-nad*. under oon.î, uction.

THfE GARLOCK PACKING CO.
MNM F TL'RRS OF

Nigh Grade Packlig for LscoNoeotl and Shop Machilry
1309 Majestic Building, DETROIT, M1CH.
1586 Columbus Rd.. N.W., CLEVELAND, 0H10

CANADIAN GOLO CAR HEAIINC & LICHflNC CO.
402 &t. Paul St. Montreal, Que.

MARUPACUmE.. or

ELECTRIC, STEAM AND MIOT WATER
IIEATING APPARATUS FOR RAILWAY CARS

C&a1ogue. and (Ireular. Cheerfully l'urnlmed.
Improy.d Sya(om of Acetyleon Car Ughting

Largest Nagnufaciturers ln the. World of Car Heatlng Apparatus

I.

- MMIUZ
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AI>VERTISEMENTs

WE ARE NOT GETTINO IT ALL
" VISH WE WEIIE. But we are getting a iiice

trade froin (anada's Ieading raiiways for Paints and Var-
nialies, for Locomotive, Passengei' an(! Freiglit Car Paint-
ing, and maintenance of wapi equiient, aiioI the goods
we supply are giving satisfaction. If it is Paint and
Varnisb you require for any departtîient of a railway we
have it witla qualitv and prices right.

P.S. Hot Iroiî Enamnel.
(aboose amd Target lieds.

IMPERIAL YARNISH AND COLOR COMPANYLimited

LONDON MACHINE TOOL 00., Limitod
Hamilton, Canada

HIgh Grade Machine Toole
For L...mtive and Oar shepe

8mb. oi. Room 1206 TRADERS BANK BUILDING
TORONTO, OANADA



ADVERI ISEMENTS

ThiseKERR :ra VALVES
:.WntoLtCaaou.t-a~. mat yoo.~thbotter

Au of ouvw a. ttd.
pa.d and guamat=. tjght.
.dthe t"'. of goot-al "od

Uerko hp tD. 1mply.d.
so I [m --re .. d 9-t cn

THE KERRI ENCINE CO., LIMITED
VALVES AND HYDRANTS

WALKEIIVILLE. ONTARIO

TmE FLAT TURRET LATHE
Now buit in two sizes: 2 x 24-12" swing
and 3 x 36-14" swing' Outfit~ of tools
supplied for either bar or chucking work.

JONES & LAMSON MACHINE CO.
HEAD OFFiICE ANDJ WORKM:

SPRINGFIELD, VERMONT, U.S.A.

Gree n
Chain
O rate
Stokers

Autefflatie LaRMe4avilbg .. îe Oha ul NlstEfi.og

Green Engrineerin >C0.
Parmers Bank Ig. PITTODURO, PA.ODNERAL FVNDILY WORK A SPECIALTY

'I

m



SHEET AND SPIRAL PACKING
Lrng Fibre 4nb@Nnî, &rld I ubber, pomifeiîiy ',î>u

THE OUTTA PERCHA & RUEBER MFG. COF TORONTO,Lmtd

The GOLDIE & McCULLOCH Co.
QAT, - ONT., - CANADAÏ

F'.'d$INES, BOILERS, PUMPS, IIEATERS
LONDENSERS AND AIL TRANSMISSION AND ELEVATING

MACHINERY, SAFES, VAULTS AND VAULI 00015

WE CARRY IN STOCK
P'une-h. S h.., 

1mi n uer.FIue WtUei e .h .. , s, X.n Enrm Meini e
A'ti, Keyeete, . l etr Jacket [re(i-iii

aliv sen- t 4X. R 1 i 'Ileini P, k ii St c

JGSEPH T. RYER50N & SONi
CHICAGO NEW YORK PITTSBURG

For Sale

M



A I)-'~ IS NI, 'NLT,

THE GANADIAN IRON Rei d& Brow
CORPORATION, LimiitedW?

$MANUFAOTURRR$ or ROOF TRUSSES
CAR WEELS, GIRDERS

C A8TIMON WATBR and OAS STEEL BEAUS
CHANNELSPIPE. FLANOED PIPE. ANGLES

SPECIALS, VALVES, PLATES
HYDRANTS. EZte COLUMN SmCTIONS

CASTINGS Or ALL KINDS ETC.
WORKS AT AIways in et ick

part Wiliam~, Ont. metr..I, Que.
St. Thef,. 0.and Fil., MION CASTINGS and
uan.Imto.. Sane ers GENERAL FOUNDET WORK

Miulenu"4, Threefi«
Tmare, Drumme.,oville,
agenvilme, Que. OFFICIÉ AND MOUNS,

Anapll Mn« Teeboke MO 63 Esplanade St. E.
HEAD OFFICE: OOT

IMPERIAL BANK BUILDINGTOOO
MONTR&L tmain BOSS

For Sale
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ADVERTISIEMENTS

* The "DETROIT" No. 21
LOCOMOTIVE

LUBRIcJÂTOR
ADVANTAOMB.

* 1Fr..dom fromm Broken Gl.am
Low Caut of Mainten..nee

ROBUIKrAtY Of V..d BUCUIIiY Of COfatruotion
Denpive Mater mt oi Iipiiation.

DETROIT LUBRICATOR COMPANY
DETROIT, micEt

TOWER & CLIMAX COUPLERS
IN NALLEARLE IRON OR CAST STEEL

Malleable Castings for Railroad Purposes.
THE NATIONAL MALLEABLE CASTINGS CO.

OIevann, Obioaom Indlianapolis, Velae, Bhare..
RALPH T. MATON, Sales Aient, 710 Camadiafi Expru 8iIIding, Mmtei. @me.

For Sale

Vertial Water Tubs Bluer
BUILT Ey

THE WICKES BOILEI CO.
Uaiqaw, UlieuIgm U...



ADVERTISEMENTS

THE IDEAL BEVERAGE
A PALE ALE, palatable. fuit of the virtues of niait and
hop@, and Lni aparkiing condition, ls the ideai beverage.

And when eheiniste announ- ÀojIt purity and judges ttc nierits, &dLLA ÀgJKLýf M
one needu look no further. à - W . W WW F~

(LONDON)

SWhere the question is rubber

the answer is DUNLOP

DUNLOP MECHANICAL
RUBBER GOODS
Rubber Belting in ait Sizes

Packing of every Description
Piston Rod Packing, '-P.R.P."

Valves and Moutded Gloods
Pire, Steam, Vacuum, Water Hose

Air Drill and Air Brake ilose

There are some new ideas in the rubber business the
Dunlop C Ympany bas not been t00 conservative to
iearn, and the Rubber Factory is thoroughiy equipped
with the most modern rubber working machinery.

Dunlop Tire & Rubber -Goods Co.
LIMITIED

Rend OMO*c Ruabber Workm
BOOTHI AVE, -TORONTO

Noutreal Bt J@hnVaneouver Winnipeg

'I
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Pr...dni:Gao. BLÂCE,
C. ~ ~ ~ l .Jopoo od Foreran, (I.T.R., litr*Uod.NgrIeb.Cn.. Gaa, co.. loot.H. EL.ý-,'

lut Vipu.I Moohini.t, CotroG.. C, Tomot.J. C. OucARD W. R. 14cR..Muato Moeh.nie, C.T.R.. Mootreo. Nooter ohi.Tr,îoR.C
2.d Vw.-ProotWm.: SeOvTnw

H. G. Fi.rzgo C. L. Wo,
R.p. Gariock Pooki.g Co., Torooto.' CbT.l Clark, 14.1. Offié. .T. R5

.foiw em.C.uwu: Awdufra:
J. Bn.on, ât F. (J. 'rUORINOOOM

Chiot Eogioor, City Hall, lorot. j h. etngIo, ' .o. ornoR. P...,o . M< LiwrMaster l.oh.onr, C.T R.,ttJrd A-»U t, otontr off' r
Yodt.tr .. udrC., Toroto. W .A* HS, nIn Egner_ ,.1.daý Moa.tyrn Co.MMaster Mehai T. Ji , Tomot.ITrno

A. J. Lzwxowi. J. W. McI,ncxJ C Huit ,W.1 LE. Loo. NJ1 Honnior W. A. H...R. JPezàR@- W. S. C.- J. F. C*MPLL

Publisbed everymonth, except Jonc. JoIy and Augu.t by theCentral R.lway and Engieo.g C I of Caood..
C. L. Woer. ure.. Room 409 Union Station. Toronto.

PROCEEDINGS 0F THE C'ENTRAL. JAILWAY AND>
ENGINEERING CLUB 0F CANADIA MEETING.

Rossw' HOUSE, Toto.NTO, January 19th, 1909.
The President, Mr. Jeffelis, oc-CUpied the chair.
Chairman,-

As you have ail heen supplied with a copy of the minutes of

M
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V ileV t iig I would a.sk tiliai s(iiiieoiie Inov i'~ ctlI adion 0

%fi) edo' ýIr Baldwin and sIiiie i ui, thai thle
ines lie taketi as read.

(liai rillei-
1 ,e tflic ne\t Ou tue liii 1i, remiiarks of the Presidemit. Thîis

usl emtireiv out Of My file. When 1 first iearned that I had beenelected i'regident for. this year. 1 Nvas surprised, disappointed
andi sorrv. 1i wa.s surpnsed liecause 1 had gent Word to theNouiiating (olunilittee that for several measons 1 did flot wish
t0 hlIt ariv ofice t lus vean. least if ail ilue President 's Chair.i ý%âs isappoiiited liecalse i feit thai Mr. liirmows shoiild have
lel' elected. Mr.- hîrîwslas bc, n me of the fathers oif theC'luib. amni as Voul ail k io%%- is a splendid speaker, anti Nvouldniake ami iieal cliairmnum as %Neli ws a giol hîresident. 1 aniiuorrv blîise Speechi iîakimîg iseuiirelv% outl of My uine. MYlife lits iieen spent il trying ii plamn. lîrgaîlize and execute;tiiemel ire. 1 amîî emîîireilîl o t(if plaee. However, voîî have
(toile il and ' %,ow iii have tii put i) wut h t he pî iishnientw lii w iii sîîrehvli nî b eted out tii* voi. Buit :îfter ail, lie ivoimldt e ai iî ngrateful ilani) ideed if lie did floit appreciate simeh anliomor a., this. .Wheîî a man is electeui to sîmeh a positionî astlîis, inii social organizatiou. 1 gemieraliv take it that il, is le-cause lie is a good speaker tir a jollv good feihow. and, of course,1 ar n eithler of thlese. Buit whemî an iiomîir sîmel as vom haveronfemrei îpomî mne comîîisî fromin those iii sirnmia ivaiks of lifea. nîvyself. eilier dirertiv tiy r indirecîlv, there is soîmething
ileeper iii it. aînd 1I(do appreriaîc il nmont simîeerei 'v.

1 see liv the hisi %ve have a spienid Execwmive this year-tlie samine as, la.st *vear--amd that is a good thing, heeatîse afteraIl il us the Ex"cutive ('onmittee that goverfis the Clubh, andif 1I flotmii keep on tue right track, they will very qimickiy appiythe hîrake.s. However. gentlenmen, 1 trust the saine succwi:and prosperty, whieh %ve have hall iii the paigt, will continuein the fumture, and that %ve shahl qpend nîanv pleasant evenimîgs
together.

As 1 have said hefore. speech making is entm-eiy o11t of myimne. bimt yom have domne il. amui 1 thank vom vers' muîch. 1shomhd like to ray a few iuîrds aholit Mr. Mî' Be. 'Our worthypuit Pmesidenî. but 1 shail rail îupon a gentleman who is hetterfitted ho pasi sentemnce impon Mir. NMeRae ihan 1 arn, therefore,1 wiih asýk Mr. Burrows to phease step forward.
Mr. A-ton Bîirrou,-

Mr. Premident, I alwavs thoumght ummtil to-night that youhad morne regard for the tnuîth, hut when vonm started out to-night lw saving that 1 amn a good speaker. 1 hiecame convinced
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tii thle <rut Iax. lMv for<te i-, tht Illek.L andI I rail o ilîlbetter there tl' lit Statnding (11 befoje liiuiliii
Iarnl v~er.N glad tii liav le Uniili i iît v iif s!iýIn ti <%vords about Mr. melei. bli ~e.lefije .liig so, 1 %wîslitri say that 1 triust Mlr. lefmswii lae il \- ery sqiiiessfill veati'li tlie cliairt. Hos fuill<)%%i îîg tw v.er.ý gi d mîen . aîd 1Il iii 1kt he Cl ub iii fi tlzt lte il, selert i iq sur i ifie 1 trust thlus w illbe thle ('lu>s lot ine île,'. i

Mr. Nlc]Rae lias iii it b eeti il tigî ie-helid, bolit lias t akeîi avern' active i îîteî'est ili thle (' I. He lit t eided theii eatl vmîeetinigs at thle King l-:dvlitd Whlen, we lîiad <<iihfî'ete nienii-
biers tlîauî %%o liae nîw. . Hli t no< <<t otilv ee liel1 giiid <liait.mati, bu<t lias taket an lietîie parit it Ilie discuîssionus. leîIip

I k îiu 31r. e 8ac' a il it ies liet tel tIlilit itilitv i f t liose( lresetit.1 k now thtat t lehe fcieliîv iof thle 'Ioriitu -Street liaii Li av
service lit its îîîerhlial depart tîeîit , thle grelît iltiprîvemnîe. tin thle tuîeliîsîîî oif thle rars and thlîi. tiressfiul iiperatioiî
is greatlv (Ile to 31< 3I1-le. 1 kîîIIoN ftot Ille positionî I hîîld

li the Street aiîa-.Assocjatîii, liuiw liîgllv M1r. Mvl(aels thlîiîit rof not ('11, lv [i tlîe tiieeiatiiil <<i, bîut li% themntager <if thle ieners(<n uv.Tliev ail look upil ii ltrais one of thle I est Iîîer hanical Mten ini th lie t eet railwav servicein Aunericîi At the last lialf vearlv uMeetinig if tthe éanadjan
Street RailuîaY A&ssoiationiîheld lit -Ottawa, N1r. Ntltule tead apaper on tlîe uîverhatiling oif electrie railm av. rîîlliuîg stock,whieli was really a te\t hbmok, and 1 ai', suire thlt this paperwill lie referred tri for vears ti c'ontie, aîî< %vill lie i standard,flot onlv for large sYsteis like tlîe ToronîtoiHi v lotit fri
smaller ones.

W'hen the tneliers of the ('tîib elected Mîr. NiliRae flot- theirPresident, the 'v lîunuîred hui.i bunt hrinored themselves more.in the past it has lîeti the lialoit tlaat after al mati lias servedas l<resîrlent that lie drop ouît of offIice altrigetlier. lotit titis liasverv properlv rhanged nrow, and v-~ are pleased tri have Mr.
Mertae upiîn ccr _Ncuie ( 'ormttee.

.A very tuice practice w as starterl 'oith Mi. 3raspre-
decessor. andliat the rerjuest oif tlîe l>reient, and tapon liehalf(of the lub, 1 wish tri present to M1r. McRae this smaIl monientri(a grîld w atch charm). and tri wish laim long life and ciintiuuîieîl
go<îd health and prrasperitv.

Mr. VcRae,-
MIr. Chairman, Mr. Burrous anul Gentlemen-I arn unableat the present moment tri find worrds mith whieh to express toyou my appreciation for the vers' great honor, which 1 havereeeîved at v'our hanîls to-night.

t In aerepting this beauitifull token which vroit have presented
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to [ne, 1 feel that On nliv part it i4 a1 lit t ing j-i In to thle yearOf pleasure INliic-Ii 1 have enjoyed. as Ille c-lief E\m-listive
Officer of our ('lii

1 alsO delu to t haiik Nr. 'row for the very kind wordsý1whlcli hlai jist spikeîi regarding nîyself. J'erlîap< ti tli<iseof yoîî wlo (Io îlot ki[io%% Mr. liurrovs, as well as 1 do, it mightbe ini <rder fo r nie t o sîîV, t hat Ml-. Biirrows lias4 ai; enviabldereptationî as ani aile an4î taiented îifter dinner speaker. W'îthtlîjs exjîlanation 1 i will leav e it Ioi Yorevst 'wvu

1 wil! %%vear tiî verY iieaiîtifiil tiikei witti a great deal oflide. anid i t %vill lie al pleaLstre t o mie to exhihit it to iny friends,anid expIaini tii t hein its oiiii.
Mr. l<resident, 1 w'isli 'viin as miicih pleasure dîîring yiîîroîiiipaiivy of the chair, as 1 haul during mi'v tenîîre oif office,anîl I assure 'viiu. sir, tit 1 ivili deeni it ami lî,nor at ans' timeIo i e oif assistance to ejthler votirseif or thle C'lub.
1 thlamik vîîi iiist si ierelv. M r. ('lai rman and Gentlemen,for vîili. kimîdness tii nie.

('lairîîmîîîm
The iiext orîler of iuîsjies is the annoincemeit of newinmiers.

NEWî MpENiiikîis.

Mi. R. Il. I"isl, Road Foremaii. G. T. liv., Londomn.Mr. C. G. Herring, Meclianical Driaîiglîtsman, ('onsuiners'
(;a4 C'o., To'îronito.

M r. W. t. I>liljîotts, Atiîalvst, Cnnatinuers' Gas (Co., Toront ~Mi. W. E. D)avid, Miachiiiist, Consumers' (jas C'o., Toronto.Mir. .1. T. Felloms, I)raîîghtsman, ('onsLîniers' Cas Co., To-ronîto.
M r. E. Linstead, Miachinist, ('in.sunie's' Gas ('o.. Torointoî.Mr. .1. D)ewdl Maclîinist, G. T. Ry., Toroîntoi.NIr. C. A. Witherspuon, Macliiiist, G. T. Ev., Toronto>.Mr. N. 1). Watmough, Assistant Storemnan. G. T. E.,.Torontoî.,
Mr. H. 0. R. Horwood Leveller,' Toronto.
Mr. J. E. O'Reilley, Macliinist, G. T. Ry'.. Toronto.

MEMBERS PRESENT.
E. Blackitomie. D. C'ampbell. W. E. Archer.A. W. Durnaii. J. ýIM'ater. N. D. WatmoughiW. E. D)avid. W. Poulter. F. *J. Lawlor.T. Ward. A. W. Shallcross. F. IR. Wickmon.T. J. Ward. .J. Griffin. G. MeIntosh..1. R. Armer. B,. J. Markle. C. G. Herriîîg.H. 0. R. Horwîiod. D. G. HollaveIll J. V. Jacks8on.
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I îir niat v g.ar tlic lagi tl(llgtl, 'If ui d ia, N%(.1knoiî i, aiiil it i j(j titietiiI.itiil î1 in iii. iidatliiîiwî
or oitl(i-r~iitîî oiljsil tlxv te) îiîiiwoît h ulitelwile Niallie lîi-il ýt flotte amîi .t Ii(t tirelit- ei~l ~i~

Nscie likeli u ie iîîdui> Iui wtîit la iilx i tiiite'ltuse. 11<< ex, ('l. viguIieer, luuult Iliai lt iirouluig sitii <týlisteel teuîsile ,(st(. ioet ili lie ta'I-l oi f, Tii gav e. I i. tii
rli] miire tero aplîa hulis i Iiii I viia tt îe-110 loin.e

of heains orni al»
It is iel i lowiiîn it li f a blonti î ii:I j;irîu ai

the ends and i, hiiadeul, tilt, ti)ilî hues ift t lite l'eaut aie nit lotit-
pression w lire:i thie Inn er fibires île ili tens-ionî N:4%\ nie thli
reinforred r-invrete leicn îe tIilî'et itii tii jtake tit tiliecompressioni anid t lie steel t akes <aie i if thle tplensii i Tliti, i thleprini-iple tif thie reîinfiirvei 1-le 1 ( 0tit iihuiie., hâve lieenwritteuî oni tli( tilpi<*ir tif tI( li)e<liii i:Ii.lit nutiti v of

technical nllia ittl alisnhittelv tiseless tii the niatit oi ilie. jiei
Hiiwevet, front ail t lie inati eilti s engilnee-s h ave I een

abile tii get ti gel ler etlitil fartts iii <-<<<eutll titviii f(,ilrtltlew
for thle idesigni oif rei nftii-vet vontirete I ieains Tlii. questiona
of foi-irnite iq ratllier ritple\ aînd w<iuld easîilv t ake a wlîole
eveni îîg <if i tsel f andi thlen ive wo<nd liav-e mner-elv legi.

Tie Ioan % liii lias tii designi rinforred r <tii et e sliîiild liecatîitius foîr thle niere lii<d enuipli-ent of a formula speîk
disaster. Tliere are so mna,î vai-able eleinent., entering intathe tieîrv <if reinfor-ed convrete tliat tî mlere rule of tîtuitnli
met hod <f dlesign is absoltetciseles.s. A formuila miav lieperfertl ' safe foir a concrete of a vertai n ini. labit Nwotiid hoextremel '-vtinsafe ivith soine otlier proportioîns, tinless dtueregard is lîad to the safe unit i-iniîreiisive litress of the con-crete. It is liest to lenve the designt of reinfarced roncrete ta
the specialist.

(ONSTRL7CTINý OiF BEAitS.
Howei-er, let lis paqs an ta construictionî, whilui perlîapée,

is mare ta the point.
The reinforcement of a bearn tistialiv eonsjAts of rods either

trussed or straight. Generalli- bath trussed andi straight red8
ar'e employed. Bi' trussed rodle is meant rods bent at the
ends ta take rare of the shear.
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For juiot iiwezjth alier il fir(, proo.tiiig thle :iiatiii
usuallv state t li:t thle reinîfoiiceiiei to 1 e protecte. byli inl-i of Thiîeî 'is~ is dlom. laîîaiî a lave.r of volivretp
abotut 2 iîilihe thiik in the bîîttiiij il the. lîjîn a ,ld tiiell Liinîg
ini the steel.

The rod, .lould lie -spaved q) a i nt tO be I .itoigethlerthat li tiînes the diaineter of thle larger iii Ita'k largertliai 1 5-16 iiiîiies are not ri(îiiiieiided fori, lîîînaî Ileainmwork. The coilerete shlmd le ratîjer w~et andîî .ioîiihl le w clitaitmped aroiind tue rods. Thue Eiîglislî iietliid i, t îý, a drymfi\ andî (Io a large anhîpîmnt if tanipiiig, lut thîe AUiîeriiail anîdcheaper w s tg) enmilo 'v thle w~et mix. i>raî, îîal ' ail rein-forred w rik is nom riuî e iii.wit i a wuet eoiîrret e Hiwev.er,about eveîv tIi ree or fiour iiiîiîtî sane mie %%ri tes an art iviefoîr ami engineieing palier, iii si u4siing tlîe riieri t. andl faiiits of
bath iîStViîî.

Sainetî tue inustead of îî.inîg rods foi- I eai i riifîirveîiniît,
st eel st ructuirai sh 'ijes are eiplîi'ved. In fart bl dinigs i ave.beeui îuiistî rîicted wlîere a liglît skelet on steel wark lia., I eenassembied, stîoiîg eniugli il 'v ta stanîd liv iself. Tii liaithen beeiîi cuit red anîd euiîaed iii colcrete forîîiig a reinîfuirredconvrete blîîding, Thiis iii distinct fromn fireproiifiîîg whlerethe steel ix gi ven oiYiil il ccii ainî t liek îess of îatîcrete tii pîî tect
the steel, lut îîot ta adil tii its strefigtlî.

Othier nîîîthiids of riinfîîrvinug viiiciete cai- have I eeîîdevised, sorie usiîig calîle andi evei chinî.
lIn desigîîing a iieaîin it is aiways îîecessarY ti -see tiîatsufficieiît liearing is allom-eî on t he supportiiîg w4all or vîîiîîîîîîî.The rei,îforced concrete slab i simpiy a very iîroad beaun.The steel is usuailv protected liv I inciies oîf couicrete oui theunder side. There are proiaiily huindreds of varieties oifsiali reiuîfurceinent plain rods, deforeind biars, iî ire, exîiandied

metal, eveiî clain and cabie.
Some of these reinforcements came iii sîleets and poieesia distinct advantage over bars for the reaiioi thiat there is nochance to iîake a mistake in the spacing of the metal. Theyrequire less iîandiing whieh in these days of high paid labornicans aainetliing. However, in <electing reinforcement, thedesigner must he guided bi experience suppieunented by corn-

mon ilense.
I n building a reinforced concrete slah it is very necessaryta provide proper bearing at the points of support and just asnecessary to run the matai welI into the bearing region. Thenreglect of titis precaution bas been the cause of many failures.

Some firms in their catalogues ive tables of safe loads forVarions sparts and thicknesses; of siaits for a certain reinforce-ment. If these tables are tised it shouid be mith rare becausethere is a vast difference between a uniform load of say 10
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ofal I. el~gi.l fil 1 atli >i liu ut, :ti Ifîî~ aiitîiîîii

suueti t lii itig ii: if lt tii, .îiiitî if fai

~uîl uti~ uîpîut 5lotis îîitli sainei fuetin of safet' iftlî iii

wi( vvIetliei thii.e liaI ciefi amiiîui lu un i

111- ii ifîie o.1iutCti uliii u ai I. gel vtii ei
ui fi p - s il. o f ill1-1. oit. ini fait Itiiiie sliatfi t Ie lev'atin

stii up11 t roubile.
Tlivre :itî4 t w > tilet lloIs of ieifi Iiii itiiete vuiiîits.lIl (>il. filet liiuul t lie ste'el is ail laie* luutgît liinîall '% andi ti iul i>aie t idl tget liei uit iliteux ils le *v banîids. Iiti thle <uthler niet milvi'~eul t lie Iluij iietliil lh, liare priti diei 1111(i uimlvil N ficiettlotngitiudinail steel ix îjjîiu tii hlîîli 11 t lie li411îs. ' tFrenchietigitieeî limî e fiîi t lit thîe steel is 2. titnies :c, efficientî \% lienil] liiiu1 feintei as wlien it itlie lonugitudîinaî:l foritîj.
W~livti thle lonîgîî iii d tiiet nlid is aduijteil i i lîxîal ti) xliaî'file luatll. :it i distancee fiiiîî ~el lit lier fjîi til lîî'(astdiauiîeter of thle iiilinuin 'lie rie filt tile uiaietet' if tile-oliitili is iiýsiizlllv tlhît file uliaunetet iti iliîlies is vIia;l ie thîeIeiglit ini feet ui iiilpitdleîigtli.

Thestee.l of t lie - IIIIIItI Iluist lie xii phail thaut xîificietvicirîte uosixei le ueiîufiiuuemueît Io luuie its living liii-juîuuf. Tis is liixiallY ,t aleiL S 2iilies.
W~liei) iune .oiltlllltl i, tif lie bliilt oft] toi) of <itil r <thle steeloif tile lipiler îîîlîuiîuî uIist lue îlaucl ont topj îof tilie steel it itlieluixuc vouliti antd Iliel d tilet,( liv mtetul xle*. leY sliiull

tlot lie w iredi sie lY idue.
Fooitinigs foi. Mwallm Illid vouilis are '\ eiY vriitiuiiially(<unît rtteil of u'einftiti irip l uîiret e.
Reinfîir<'e einurete malls are qiite putlin', i'speci all'in tile U nitedl states. 11v reinfou'îitîg a m ail ive tIa 'v ileireuxei ts t hi'k ness ti i îî er.' great e\teît . tIi um eleapeuîlng <i <tlt it-tlioni. Mail c urt ain w aIls arte nomi î'îunxt riutel ot rii fi-reiconurete. I silva tiesli ueinîfiiruement is etujluieul fuir t lusptîrpose.

Mentioni lias lucen tuaide repeateil'v fitlie tirepu î f qualitfiesof reiritrurei u'unu'rete, luit peuli:ps a feuw mordls lniiifu subjeetmight lie of irifereixf.
A great inauiv expii'ultial tests have lieen mtade .umiiifgfle valuie ot ronvrete iis a flue remstiuig niaterial. However,orie oif thîe luest test.' is aluen a tire orvtîrq ini a reititorucîl rouncrpe
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building. T1'le Balti more tice gave 'ol n s t nkilig i .tane ft 1w power of onrt t i ît I st aitn iiglitn cîtrh11 a reporst t o te iC (hief of Engi neers, F i ted ,,ttat es, tapt.Seýi cil says thlat t 1e dainage to (( 1 1 oi 1ing IA hid ias sîîb-jeltil t o ext reie hicat m-uidh 1ave1 i wi chirii, for 201 or 2.5per cnt. if th liiitiali 4ost. le( to-ii th ic onirete calcîined
to a dleptlî of i 'l"", Iluit i n cic to 8palling exvept at

Re iforved l ivret e is bit ter thlaii tecira cnt ta for firel)r<(iuingas fîîuîîl il, th li ait imore fi re A lithoi it 'v fior thlis stateientis fi uund in Repo rt No . XIII. of thle Ius uranee Eiîgiticer'aexperimenit station a, io.ston, a.Tlie reasgoi for the îigu fire resisting properties o(f reinfî>rced,coniîrete sens tii be tbat, the lîcat valiies out a sinall portion(if thle c<iiuret e whv liii s a pi((r conduît or of lîcat. Tlu8sit takes verY iiriilonged lîcat to vontinue the aetioîi.

NEiJoBoxîî).

Bo<nd is thle initerlock of thle reinîforci ng i it h concrecte.it is this propertv wliicli allows tlie reinforrement to transmitit., tress to the cîllicete. lFor reunforeenient there are plainbars and defornicl lbars. The plain bars are prevented fromsu ppi ng t hrouigl t he concretp liv thli grIJ)ping uîf tue eoncreteon the surface of the i>ar. Thie deformed bars relv on tueanciiorage afforuled 1) v thle deforînations. Thiese t%%-; systenîlahave been argue<l by engineersi foir nian 'v years. I'ndouibtedlyesli lias its place and it is absurdi tii visaion perfection for Oneto the exclusion if ail the rest.
So mian 'v tiings depcrîd oui thle cunditions t iî:t i t is liardIo give judgmerit.
P'lain lbars and rods arc more easilYvurdtaidfreandl are vasti 'v cheaper. .scrdtii lfreIn Europe w-here reinforvcd clînvrete lias rearlued a igustate of perfection the plainî bar is mostlY u4ed.Aithougli tue bond between convrete uiiaY mun as iîigl a46010 Dis. per sol. inch of surface, a designer nul%- ruiî as lîigi assuch a value mince the safe shearing' value ofcronvrete is only50 lbs. per sq. incli.
In designing a hîeamn it is ver 'v inportanut tlîat the reinforie-ment should have sijflicient surface to deveiop the bond re-i1uired liv the stress on the steel. This la the argument forreintforcement of smnail size.
The following is an extract from the Cit v of Toronto Buîild-ing By-Lam- govering reinforred cnirete:

I'ro port son of Conrrete.
The voncrete shall lue mixed in tue proportions of flot le6s

M
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than one part of cernent, tuie Parts of maind and foi rParts of <jeanstOne or graVel, oi' in uc sorl tier proportions as maV lie nece.s-sary te mlake t-he ietâstanre tif the mixture te crushing flot iesst hit tffl tlhOus-ait]i Pouiids iel sq. inch after hardeîoing for28 days.

Miztng (onrrde.
The ci uc et e isetil in îî i îftied cotiirete -i kit iietioiitmust lie 's lat is ustîaiiY kîiowsn as a "wet- mtnrut, and aileeflerete sîntil lie t horttuglv ixed bY macin( t o ant evt'nuiniftu colîsisteliev.
%N'lien a setion or Panei of rejnforeed tencrete or ail*N, trussailcoierete itniber is started, it m~ust be finishetl in ita'1 e ntiretyhefere slîtttiîîg down î foîr anv' ptîrpose, whitlt wvil tuake a naces-sar d (els~ tiv f iiore than thirtv mninuîtas duration, and anyPattch or reîiant ouf coirete ihieh lias been alloee te stanàtint il t t I agiins tri set mutst lie tut oince rernoved anti shal îlot hamixedi titi tuseu iii aii portion of t he -werk.

Ptttt Coet i n place.
AIl coîmerete mnust lie plat-ad iii the fortnis iii its filiai Positions tuitklY as postile after lîeing properiy nîixed, and particularattention intitt lie givan to the therough l)tddling of concretearotind ail reinfercement, and undar the iewer flanges of aillteamns se as ti îake the entire mails a iutnollithjc boedyentîreivy free front v'eus er tîrfiiiad portioens.

Qtuality 0/ <'<ment.
Oniv hitgl grade Ptorîtland reament shaîl lie tîsed iii reinforredconerete tenstructien. Snecll cernent wheîî teýsted neat shahlaftar one (la v il, air- develep a tensilp strangti tof lit ieast 20pouinds per qqj. inch. and alter oe day iii air anti six days inwater shall dei'eiop a tansile strength of at ieast fiva hundredpounids per sqaura inch, and atter oe day iii air and tiwentyseven davs iii water shall develop a tensile strength of at leatàsix htîndred pounids par sqtuare inch. Other tests as te finanesti,constanrY tof vouome, etc., made in accordante with the mathoddescribed in recognized "Standard Sperifleations fer (eamant."shail ha fturnimhed whan daamed neassary bv the City Archi-

tact.

Sand.
Tha sand te lie tised must ba dlean, sharp and etarse,

parfactiv frac frem ioamn or dint.
Crus/ted ,Stone or Grravel.

The stene usad in tha concrata shall ha dean, crushadatoe or gravai of a size that wiil paos through a thraa-quarter

'n
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i nch rinîg. l'lit',q soll shahl lie frcsh i bro ken and screened,fTee friin) (hist . anîd if gravel is Ils("[ it shal lie thiiiriiughîl.v w amhed.
Thi ickn<ss v4i i B , ir ii ii h i/î pi, iRods

The st eel ini linit els, Leais, or gi rders sIialI lie dimposed sothat there shall nit be les.- thî:iîî onie anîd a haif times thethic'kness of the steel ini ioîiiete lîetween the different piecesof steel if w lii' thle rfinîforriîent is îuimposed.
Stresses.

Reinîfîîrred ilrli iiie ,hiall Ic ie des.,giied thlat thle st ressesin the corivrete and the steel shall fot e\vind the folloi îîîg
limiîts:-

l'.tretîie fibrîe st ressao vli viiretf ini
iiiilw essiiiî ... 5(H) l,'. lier sq . in.

Conrete ini direct compres.sioni. 31A) Il ''"
Shearing stress in conrrete, 54 4"""i ý
Tenîîile stress in steel.. .. tH " l
(îîîîîpres.sion iii steel . . . . . . .. 1) l "tk)<I
Shearing stress in steel.1111

Adîesion, o/ ( 'onc(ret, Io .'ice l.
The adhîesio oi,îf coîîret e toi steel shtl lie assunieî t o lieflot greater tijan the sheariîîg streuîgth (if the îîînîrete.

Moduli oi E1<t,.sîcilj.
The ratîio of the îniduli îîf i'IastijtY îf i',îîîrete and steelshal! lue take, as 1 tii 12.
hI will bc noijeil that the X'itNv îf Torto btlas a v-ervconîplete set of ruiles rî'gariing re inf, rred coflurete wourk.

As the ereîtiii, of rejîîforred coillrete w ork is simnilar tothe mah-ing of a casting, it is ver%- nefessarY that tthe form 1, orkshould lie very uarefulY done. For this phîrpose dressedlumber should bie used, and ail joints made as nearly water tightas possible. Iii column and beain forms a small 'îeading isusually placed iii uhe corners to give a charnier to the finishedproduct. Sinee the form work mnust contain the plastie con-crete, it is ver ' necossary that sufficient bracing should heemployed. In the case of columns, wooden clams are madeto stîrrotind the formn. These clamp are tighten<i y woodenwedges. The lower part of the column requires more champs
than the tipper part.

It usually pays to have a finst-class carpenter in chargeof the form w-ork, as he can accomplish more w-ork than haifa dozen handy men.

MI

M
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Thie iniportacice of tli.roughlv bracing and sectiring forma
cannot lie eiplia.ized to , mnih, as a lilrst beauiî or column
Inearîs a large loss of monei.

11 placiw iîhleav. v I yaii foriiîs i t is tîsual to allomw a slight
carjiler -sa % tlree-qjî arters of Uri mleil ini twentv feet. This
wcIll give a Jirfcitl.N lioncital beaii w lien the formas aie st rcîk.

The. titme w -hivi sliculd clapsetI efore polli ng thle cent rei ng
depecids on the. iass anid alan the weatlîer. t oncrete s9ets
quic klv iin ier b ut slower i n caId M eathler.

J1ust lîcre it ncîighli e well tIo sav t bat t licset t ing ofE coricrete
is ot a dr.ving out proi-ess but a chinivaI corinbinat ion.

It inicglit lie said that ver3 ccîld w-eathler is not tlle yen lient
for reinforred cocrete mccrk. Tiiere is alm lw avs the danger of
the. coocrcte lceicîg frcîzen anîd ruiiîed. If it is nressaarv' to do
corîcrete work icn the. winter try top get thli wocrk pr .oterted
by uîaing lîcat ocr coveririg witi cernent liags or ianore. The
lt.ast tduit can lie docie ia to Iceat thîe sarîd anid cernent before
miixirg.

('indcr corcnclc Mwas, up tic a shoirt tince agic, in ilîi favor
but its cisc is nt reccrnmended focr the. best class of Nvork. It
doe., cîct pîcasess the lîiglî crulshirîg value cof atone icincrete,
ancd i., relatively lieavy for ita capacity. Ni> cinder concrete
%vork is allocwcd ini Tcoronito exc'cpt as a fuil Iceteeri Mooden
aleepers laid umn thle îcippurtinîg fluor. F'or t lus prîse it in
valtia1 le. Ne'.er cise' cincera i n Ecci îdaticc w..ork.

WELADING O F RI iNF tiic NG;B's

%Vc a>cie h ie iar crf w edlrg tmwo roda tocgethler wvlien a
sinogle rod cof thle nec jii d lerîgth h las cuct I een lit lîsîd. At
the. lest tlîis is darigercci and is not rcconinided. If the
rods are lapped forty tirna tlîcir cianrietcr thec bcond '.îill dleveopî
the strength of the single rouI.

lut the. instruetiori oE thec test s.vpliicii; flic New.' York
cita' rie' t water supplv at licekakill, N.., the I ici. x 1 in.
tmisted steel nids '.îere w-elded 1) ' thie Tlicrii Icrhces, Tlîiý.
w Id develcîpec the full strength of thce rîîd oîr 70,000 jpuinds
per mil. inli. Hîn'.ever, il, ia well to avoid ivclding reintorce.
ment.

RUST.

Qiite (cfteo reiriiforcerntent cornes witlî a ahight rust. Tlîn
is nocc, injurions and is cccrpletely arrested ithen embedd&.
in oncrete. S4ometimes specifications are writterî whca~
sticte thcat aony steel beams to bet covered w.ith concrete must
fi,'st lce gi ven tliree rnats of paint. Thcis is supposed to preverit
rust. As a inatter of faet ans' moisture thrat M'as9 on the. steel
at the. tirne of beirig painted, stays there and sets ccp rusting.
The lime of the cccnerete is prevented front renlicing tht. rust,

1M
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anîd v. ii iii ît 1\1 ' t >'Il%' a I liatti el iiMiic it il t li liia ni
ta Iiiisafe. Thei p:îlint listrystebn tm nthselad

andieît ti. m îlse tliaii ilies.
iIs toii lie jîîîiiaiiencv of î'ciifotil( liiiiti tia" li >aid

tliat it w ill lI;tl foi-ver. If coi iiîitlii, w iîîk is doniii tlîc is

peiiod: of titis mei fii certain. frini uobserv atiuons oi flîîîrî

rooil for- ligît i 111 il-rv rase titi riiîfî iîiciî lit as eil
foiind liriglit andiililli fte[' 111:111Y t ars ili the buîildinig.

I t saliitlii lialilii-I- t liat il w iite piwilrîallcd effllr-
eeriec. appeîa-s Ii i iiî-i-tc w% îrk. 'lii gi, a vecîv i îisiglit l

A mas mcli whi lias- Ioe ~Ilsici tii gît idu of clî-c*cîciii
cîIAYliii mifL Suîiî lt:ii ilg h -ili ii-ji and il offi 1% iat h a mater-

ONi ili F (uNi-uTE Wi OîiK.

It i: thei ridle iiiîwada~ v tii alil iit iîiliîitironav
enigininiig Ilideilrtakiiig tiO looik alfte the liiii' .îf tlie o i te r:<ilscc ilitît sli Ii'tiIis :ire livit Jo, tii. guiî iI. pelîit

c i ido iiîrh tii kccp îx-crytliig tmiîikiig siiiitlilt «. butliiiceil ievei lic idle. ( 'îîi-cte woirk w il stand il t iiiillS
aIliiiti <if inspectionii 'F li tail his? le îlclsl - w atc ilîil o
siec thtit gaiigiig is pr-îpei-I.v diiie. 'l'ie licail su/cc iiiitst le<ci-rkedii: <also theî reirîforr-iiî,îi Thli iisl)ctii iiiii,t veî
tliat aIl areliîn tit ue and ilu îîîîbl, lîcuiis lit sliîe orI iiforced. lie iiiiisî vce iliai sfiieint fircjoii-ilîg is allia ciland niiist i-lick î-îlmmiîî sizcs. Ili fait. i tic alîsoîiîcl. ciii-
titi ii) have thliitgli inîspctjion ii oItlain il s lic tiît,

Ilci îforieil roni'rete i-tIvt-t are uuow q uic i'ouiiuîoî anid
e v ei- raiîttaY lias uts ow n standard sizes foi- branci and mtainfine wuork. Whlen pri(iPcl .N roinsti'iieîed the reinforred (-on-
î-rete etîlveit shliild lact fot-ever. t'suîllt- tlîey are huilt for
plain roncrete w-ork aîid tlîcî reinfiii-ed for hiek. On the other
hand sone people have siîpposed tîtat reiruforred ioncrete
wotnld do the inmposîsible and their wou-k lias been madie too,
sîim, onîy to fail.

A favorite reinforcement witu railways la the ordinary
T-rail. This makes a spleniit reinforu'ement, rnuuny designers
uaing tItis entireîvy.

mi
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Tl lîe arili v(Ul % it van b e i ile t Ililner t ila Il t h e N' tiet
'lut t'le seleetîcti dePetîds 0c1 the MtUtre cf thfe groiiitiiS, i.tintes it îs fil't to r eirîforie the flocm cf thfe i-tili ci te formant inverted sl, giving it stretigtl for liiarîîg.

Ili flat topj ctilveits i Nill lie fciird tiiat the t ilîîkiless inîavlie diininiîjali a :s thle depth f f lii incl eases.
XWî tg %î ai N are freqIelît lY i uil t of eiilf îrved volîcreteThiev iiitw te lin, le tigured ais ret ai ni ng :l
let ai tii tg mallI of rei iîfcrved vuni ref aie li epouaon Aiieria in road, The nieLi d tised in ei iifi îred concretei, tii iravi <ails tîviak e the etîrtii retii itself i,'v Sll%iitg a teilitti the lial. t iiîî> getfing :î le-e. act in fer thle retaining

wvalI.
The foregiig is but al fe% iiseh cf reiifiîrted roncrete.Otii er lises ire liglit iiouses, br'idges, sewuers. hoît seells, watertanks, septir tanik,, suhatf fleurs, bridge filcions, <cal pcckete,rcound liiîises. aid aise ii:ins.

l'ie qucestio b<11 as sctiet inieý i eei alsked, W bat iii vetienttlit answuet tii tiis sve n<iv sav tiiat thlete are t woi ki eds ofceiietts, vi, XNat trîil an )iii<t.la id. N at c aI renient is ch-tainted i)v I)i cnîii g fiît argilaiecus h tuietsf <<ie. Pcrt laid renienîtis ant ariifiial miîxturte cf lime and clay birnied te a ulitîkerat a temperatute cf irîsipient fusieti and fîtiels* groutid.l<ertland re,îîeît is niade oif mari aîd clasv. Sehnetines acertain limieýtctile is tîsed insteadl cf mil. 'rThe rieuessaryi ncredients cf a Port latnd renient Ire:
('a 0, 61IC te 65",,.
si 0... 21", tii 241 .

AI, 0., Oi' , te 85%.
Other Sulistatiies are presetît iti a mortîe or- less degree,luit are flut essetîtial.
Certaini tests :îre applied tii veillent tii deterîtitie wiietleror net if isst :uble fuir a cerftain, piere oif wiîrk.
The phuliîal tests tistuîallv applied lire:
(1) Soit ,dnes;s or ictîst aî< of violumtte.
(2) Finieness.
(3) Tensile sttengt1i.

(a) ileat.
(b) <notar (3 te 1).

(4) Specifie gravity.
(5) Setting.
In the soundness test we diseever suhiether or net anyfree lime exigts. Free lime is injurieus as it swells and cracks.The fineness test is important for severai ressorns, smongthem being (a) the finer the renent, the prester wiII be the

ýw
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Cov eriîîi :n t b) Ille les Iikv. I. hilen glioluuîlg
ha-~teuls týttiig.

111)11 tenliIl test met lima 1 otbl i <epaoI t~hie
raniple mith otIc gooîeti eîtîî atil( Ilà:\ a .îia-1- .f i< i ii<g
at the' <ojr N. aie.

Cotu stIîgilI.Inortai 3 t 1< i I'.:11ile stI(I<gth. + L -

A~ is thlet ag<. iii IlI<I ltiý.
A Ilugli specitiv gras itiY m 'l'i< g mlIerew if

lost it sbow s adulteratioi. veiellient lirî hItghier S. G.
than old rernent.

From t he setti ng test 'te îI,:îj n tli e l imne, (f inuittial and
finial set.

%N~ou m]\oî< isu\ TI -il

t. 1inelles.
Ntareqtlne 10< On< a iv v)4 4t.

Ilon a5 1'

2. Sî(e< <ta ( s :I lv.

3. Sttig T es5 t feilinore''li e ci '

I Ib. 1-24 uîmili 'hi:îtîeter for tinil test.
4. Il tt or itiosi ng Test.
Pal s shalh he made <'osered w it i a clamîp cotIi anti alnssed

to obtain a finial set; theY shall then be inminersed i> s apor
of wvater lit temiperattîre of 130' for 6 Iouîrs, iiicluding the
time of setting in air'. The' pats shall tlien he irnmersed in
the scater for IN~ Iours. The pats shotîld vliîîg to the plate
and thIere shahI bie ni( tutrmintg np of edges.

5. Tenision tests.
(a) Neat veinent w jitl about 22(- m ater,

1 tdav ini air- 2das in wmater, 2W< 11l>.
i ( i < l 4(1) lus.

1 l "27 "50<)14h.

1 dav in air- 6 das s in wmater. 1251Vm
-'7' '' 00 lhs.

TIhe metthod of ohtaining the correct proportion of rernent
<o sand and stone lias tiot heen tlealt Nvith in this paper. It
is lioweser verY simple, althougi tisial.v sorne standard mix
as 1 :2- 4 or 1 :2 : - is employed.

Altogether it nuiglit lie saicl that reinftrced concrete is
not a ni yster v anti shnîîld not he looked lit s'iîh hated hreath
as somnething fearful and %votlerful. It is nierely the applica.
tion of commnît sense andl altlîoîîgl se moufd not advise
eservohit' to t n thle desi gn <if rei nforvei I envrete, stili it in
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xxili bu leî'aîiî urf :tiv unle xx lit) i i giîîîî91-iidedl iri i lie tinttpriiinl pieýs of ~ ln
Jteiîifîrveîî 4e0fiqq(ý( m i: îii xi t i lis fiiis, mxI() eforý duiralxiIiî- v irepîioof îi:iajtes alînd lixi fiiîîiriîena ile t811îlrpsses :t11 oii l blding fillaterials of thle pr'esent daxY

(liai -illil.

btil tlii îîk, Ixerli:ia.liîfîî (q)iii î~ tie me~iiiît xi[iadbe te l'ave tl) mi lites r-evess in orfler tii gel ae*q ia;tttedl mxithtirle nexx ttîetîîlîer atid il xxiii alsîx gi%'x thluse gent lemfeni wiox is'l to PaY 111 their dîues, :1 vlative. Alsix it xxilI :ffiiix vir anl
0*t iiil to silk,

1las ail 'voile goi al liR tiit l t lie%- w iii l Io 4 a îr. Nuiti-se,as i kfilm lie xiii lie'vers- picasexi 't fi tfsxxer air%- x(itetli itut,andtivxe mx iilii iike simeneliei ta iili'iislsj

Nli. iemwx iez,
Thiiee ar-e oînt, or t x quiestions; xviih i xvîiild h ke tii ak.0O le is, speakiîig of thte bxontd value of being equîailx toe lkiiearingof 50 11)5. li thle square inc tii Is thai tigitred on1 lthe totalcirvufinfer-efîce of tite f'Od foir ils fulîl lerîgîli

Mi-. Nouîse,
ta i frott tire (eftre of lthe lîeani 1 the enîd of it. Titat i8501 lits. per silîare inchl oîf ,utrface.

Mi-. iexx -koxxiez,-
1 ntotice tiat eîîlîîiis fron ture ground tii tue toîp are of thesîittie. size. Do t lie y itiake lthe toîp onte stroîig cîtougli to supporttire full iiiad at lthe Iiotîiî.

M 7 r, Nour-se,
Accoffding li the (it.v lîv-lax il sntiih.Te ralso xxastiutg steel.Itaio 

gl. Tîe ar
.Mr-. I.eukîom-ez,-

Is there no xvind bracing on cotîcrete buildings. 1 utoticedflotne on thiose 1 have seen.
Mr. N oxre,-

They usaaiy projeet firotu the colutnn into tire beam andthat takes r'are of il.
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.Nlr. Lewkiimiez.
l'1ee aie the îîîvpoints t li:t 1 tliotiglt of during thlereading of tle paper. 1 w (>111( lîke to Iear frotii sotit oif thle

othier inelinblr.

Mr. lVicksoii,-
Speakitig of the dry aîîd m et iixi. or Atieriîaîi anid lîglisli,

what do voit ineait lv thle drY iîj\!
Mr. Nourse,-

A~ dry iOniî is w'liere yotî hiave to poitutt it ti I ring the miiOs-
tore to'tlte surface. Wlieii *voi live piiiiided it anid lîmittglit
it up to the surface ît is a soirt of a jelly.
Mr. Wicksoît,-

Itegardiiig stoppiîig w ork iver itiglt oni a voluiiiî, 1 dîd îot
uiider4taîid wliat voit rentioîied abut tîtat.

Mrli. Noise,
'lhe <lever stop) work oit a <iiluit ttey ittust h thii îat.The 'v stop over it, or lîriîîg the concrete over the cenître of thecolît iiiin. flieY iever ,top w lien thle ci lit iii is liaif fulîl.

Mr. WVjcksoi,
Speaking of cenîteri ng I«a inta jii.tt efi te thlev eaîîi1bîr' I

Slîotld like tii klite soîietlîing abiout titis.
Mr. Nouirse, -

The act if jiiittiîîg fortis itito place ta ielltering.

Mdr. Iewkiiwiez,
1'liît leids tii (<îe liote queîstîion. lii stîî)î;ig oit a hteain

over iii glt, dii ' voi stop ini th lienttre h oit zotiitllv, or vert ically.Do yii iîlld Itaîf wav up tii the venttre aîîd tiiet lîiild thle cîther
haîf later titi?

i.Notîlse.-
In pouriiig Iteama it is couîsidered liest lîîaîtire to stopover its pinit of support. Ni> horizonutal bîreak mustit ie miade.It iilait lie a vertical bîreak. Thîe v ilevýer stop pouring tîntilthe bean is tomplete. Iii starting <text day thte stopping

board is reîîîîîed aînd m-nrk proceeded wvith.
Mr. Herriîîg,-

Tiiere is one thing 1 ivutld lîke tii ask, Mr. Chairmaîi. In

'I
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an.v future C\îîeisioîlls whiljcliare reîîulired t', a flqagir i~althe 4tojipiig Mîîi liil vui jilae there, (alliai)t 1) Postpotiedto ait indetiîite îîr'd

Mr. Nourtse.-
lVhere it (<uîîes ovel thle toîp of thle col uiii ve. 'bere isa suffjcjeîit liearihig ti lire alreadv. TheY do fot trv to do tliat,hiever. Thie steel :isiuall v riii i tii thle rentre clithle coluii îOf co urse if v il liave whlat thle%- cadi a co itjiti iolis heain-(yoii calîlot lise it iii thia (it v) -oi ' V)i uîîild lave to atop iii tliecentre anîd îlot over, thle coluiiîî Ili t he vi t ' v iere voti figureivit h the ailliple b eloni, it is ariglit ni st1 i) liglît îîver tbe (-ehntreof tlie colitnni anid Yoi (lin p<1t1)ole it ideinitel.%

.Mr. Iferring.-
Am regaîrd, thle eeto i n iii a I vri. 1 diiiId i kv tii liearsoniethîing abolit tis.

Mi. Nîîirse,
St ra v cureîits iv get inîto aî rei îîfotireelt . Ibut j ustexactly the anhîllint of datîuage tlîe v ar1e goitig tî doi, îobodyknomws as lin test lias Yet been inade.

Mr. Herriîîg,
1 was tliiiking tlîat the saIts or aeids wîiicl i uliglît get intothe concrete, in coinbiîuation %vitli the current of electricity,înight causqe a corrosionr of the bearn ini the reiiiforceiîient.

Mr. Nourse,
It iiîiglit. 1 realv have flot seeîî aiiv- discuissions on titi&point. Thiev% kilo%%- there is electrol v.sis ini a steel building,but am far a.- elvrîv in i reinforverieiu, 1 vatunot sa any.tlîing abouit t lii'

Mr. Herriîîg.
Am regard.- usiiig a reiiiforced tank, say, for viater storage,eithler for uindergrounid or iaiaed oii a structure, la it iiece8saryto applY ail asphlalt solution to Hie tank to keep it froîn Ieaking?

Mr. Nourse,
Iii tank work te lie uae a pretty riclu miixture of cernent.One tank 1 have seeî iup, did îlot leak. Wliethier the w aterthat got thîrougli evapoîated 1 do îlot knowî.

Mr. Herring,-
Thiis calls to îîrind a case of soutie lam~e coke hioppers in

'I.
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Lîigfaii Tu'ie fîlPPers ami tanik m.eiglied :1lîLîtt *ftil tiLiellPt ,V. 'l'lie toi) (if thie stiirage tanîk v abouit 75 feet abovethe gria tid fevef, '[his m~as mpiin .ater toi thfe wI<Irks anidnieighh.4)irig plan<ts b%, gravitv the %. ijole )f t fi, plant wascot r ucri(teif of re infired t-i>tii. ete. f flave îiever seî a betterexanîple 4f reinfewired arc hi tectur e t fia n tfiat v.a:. 'evause i ttîîiik <are o<f a large il ilbfer <if eî <ive vers suippl * ving fhit Cakeititio this tank or fiiqîpeî. anid thfe vibrjation of tfhe 'îaclinîerywaîs a large fact(i r, fiiiwever, ait igethfer i t v. as fi tiislied I I f very

5iesfîlanl requiireîf i large aitiiîit of skiff.1tfiký voui foir :itismerilig iiiy diiestiili.

( f ai rmnia

f <iidi ng sweat soi inii î? Take, fir instance, thie roqurîî-
fI<iises. hfie ave tii poinlt thefieî SI) illuc diuf t c tfilis sm.eatinrg.
Mr, Ni<iirse,-

I t dioes liion cfhange its tenîperature as îq iickfi ' a thfe sur-r<iindi ng ai r. t afvaizeil irot i viild di) ai «<it as inuefiswepatj ng as cliirete woiid.

Mfr.Wes<
A iiii<liiîse is liafîfe tii fiave moire inoistiire t <an aîiy<îtfer buîildfing, and< tfils niaY aji ini iiiisitig it ti %v.eac

Mr. N<iîirse.

Vit vatialma 'avs get lover thfat fil sîisjîefidef (ýilig
Mfr . ekoiei,.

;ettig fark tii file efertrofv %sis- qiiestiii. Wheîi tfîere isio m<istur e at thfe surface of tfile tietal miouldti i elert rolYsî. dinany darnage tii thfe reintfi <ni îg?
Mr. Noiirse,

1 dii nuit kiio%. wfietieri t %v. <<<f4 tart 1<fi v.iî fîîîît itllîsture.Hoiwever. f kti i thfat nîoistiîre %v'uiid vert ai i vfielli i t a gi eatdea. 1 fhave <«<t fîcard <if an v expierimunrts afîîig tfi s hilre.PnîoIafifv% iii reinfoirveej ccincrete sew.ers, elevtiol vsis wnîîifd dodaniage a.s (fiere is considerable mioistîire tiiere. 1 knov. thereis a diti.ijoni now going miu iii tfie etigineeriuîg papers regar<Iingthe effeet o)f alkafi olit'îîuîcrete. [il inost caqes îfîev ~av it <siniturious tii voncrete. It is reallY a cfir.clgeiitknPface. 
tiuitkn

Mr. Wickenis.
.Mr. Nouise sf)oke of a case wl iere a fieani sfiuîiIii hiave hleen



32 IiGJ\ýEERING CLUB Op CANAIDA.

24 x U l ml~ luîîi tg l e iiiý 24?f (il WZts tN nilt
Ct:ud aitt if' ile tn hle adîei lnld it inake ut WS

WW li 1 fîîîiiil tha lia t aboîîe~~ i't, thler- hli Ieeflnotliig lnie I f i t m~sstwe w î,îîld ieit:iiilV have hîad topit oit tile itler foui. ilti ut tl moiil n4 lie as sttt,Îîgas tf shIotil(l îb. I'laî 15, one of tie th lirig aboutîi w licl thlevare î. tlit- il) titi, .til tli:tît inu111st le potîirtsl togetheri

yvar. tltit il iltteiiîiîte'

[liele'tWa t lest it. As veillent get s older. if l s aptioll o îîîf ifs iglit. fliev mu tiild lmit lise tilî veilenit ini lirst-mls wurk, itltluuuigli il li e liseil inii iiferitir w nrk. It isfreakv ,Itlff .andî ti testt i j-. îealls t iilY a i tlîs-tee,,î its allie 
lt u i t

Nt! i, \iise( sltikt of priopoution,îs of c-ernen-t ailiielitiiiiîîeil1 ii .3an 5. 1 ilii tat k,îiiî aiijî Nliiig ail it i:ikitig teliiett forhI îlithîîîgs, l'lit I liase liadil nrsîdeiale tu li Suith i itakinigcernenit foir largi. tulgîie foinîdat 1(111. W.ie iîed wtiat m e vo-iitiei Ille lutst ixture fi. t luit lurpoîîs 21, 3î mil 5. ( )fVoua.e a i1 enil le foiniiat innis lint li e b uilinrg 1 w aIl. Wtiem ajited ie Nt suiglit %vhii, woiîltl Stand lHie olttk f t he revip-I.tutuît iîug mot ion tif thle etigitie su itialis finiies a inute. It islike shounilig a gmii, the adiissionî tif stealli :it eaili enudif t lie si rk,- uiist lie tîtiideietl as ail ajilt-ttu If the gutilj-. lut-ast' eîiniîgl ' i gel ti kit-k. Weî iui itI it if file fiiîi-tlatiima î: t~ uii tîntk entiigli il îtjt i- he-k [lt irîi 1 suas su tImuas tilie fir st t-itînuuuis tiilise vetient fi. fîtuîiîlat îî, wttî- fîtretiîes. J suîult! lîke tn kîîits mletlie it miîîil te pttSsilîletiilise I. 31 andî ;) insiends oif 2, 3 uîîiî 5, foî- erîgine fnîtnduîinim tîrk. W- îîimke file, îî-he- mlixturte ierauý mewe w itteil tiliew ut-k st itîig as w eh ais lieavis

Mr..
Yes I 1it tpo i u îîîîlî. Ilie tiv teisuiu thL lia i it lised2, :1 and 5 wma., tluut thiete w as al cettainî tetîsile strenigth ini it,

but if toi 1-iunfnu-eil i t wit ii stel il t wtitlt take tare of if witha Mitureof 1 3 ad 5

- m
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11 iii 111dîi gVt tit l i. jiîîgit lit il i hIV', iîî

îîiitî fouiî;r , :go I liiele il îîi'tatj aî latteriý oif' lile.s
ii tlii*lt.iiili i m l î MI t si it abt t lîi Iipeti ha% Itighi>- tr Tiii. lii. i.îîîlîlirîg ma., abliît 250 fvet lqIIigý Tle

t li Mîîktii. t\(,a lliicallîn i t1l frnl f t ikîii i Ili .
)Iîî ýîIj îii i(. troubllîe" of tht ilî.i

if e\ittiiî Ili In iil iil t luîîilulîîtýg of îiîtiiî l iiitii**t.N% 150 feet lonig, -)0( feet w tilt tlII* t' sttittc liiglu % itlI : 11i iîilr1i Illt eir t wi.lite ti t 1 lie Iuti f it tuilig i

MIr. Nutc

fi ivreîît1e ittiiîlî flot lie fui v o luti lî il] stvelý 1 titiril. fiit li vaseî thlete tItiglit lie' sqîtlltîtllîrîg in t lie s<' tii flot
artt futt lia ni st'eei I kiîiiti ratils aftiî i di viii cli
liitifirniîî and

1i-*tîîi thte vixî i:i-îiu tîtîtldl ie t:iîail

MI wiikeies

qliitî'. tof bri-k. 'I'je leittir- lits tolli s tit-uiglit :îlîîîît tilielitre resistittg qIlittie, oif vetillent. The ii'tk mient -laitîi Itîttri- k is tilie iîest ire tesisttiig inî:te-tîti Tltit led file tri looîkfiil) t d ta rtitieriîg lites durittg tilie liîst yvut ini Anieri-t.Las i yvar int theii Stattes. thlure w ci-t st\ lîuil-edI million dllarsdiîitrî (folite tii Iiuîiffiuig lv lit-i VTe litstmnîi-t Ri-rviu tellsti., t tire is novtiti nîlttry- ity ilet- ii msti t I:t luis motre lite desi-tnîtet-tiîtî tutu th clit'îiutî- tii tite Sothti oif Il'.lit m dti tile liwg lîîtIîiîg sei strtît- tis iscîl tii -arrcmti mmoglt autilè mni-tt term: itîta tîscî tm îîWIt't t frtimmmi' Nmtî it sm a illitin tll t ii ut s it poîssibleî ti ltujld

'I



34 i iiE CENTRAL RAiLwAY A.,4D

'ileta t ' (t i li Ili lita if 'liq-il lire', ini Iitgl:ttlil itîl( <e;(r-
i l t- cittî T 11- I a i Xi j' IlJil. t- i,.l Iti vitilg it'-t oi l morei lt

t1 eti le I t i1 i i tt Il TI T i- I , - i i 1 ,(- i fi ii< t tit x t t t i t t it- Jii

I i] q îî1o îî i itii l'litîîî~ a',- [Ilich - iijîx-i il ir buildIingsi
an i tlî lîki- _ t e - il tilt -. Ilv il. t-tiitt-itj-t- t ti i i The potiit

Ii tri, ail tîî i t tl,, î ti tl itiit lie ii ii l[ 't:itid la

tîtit tîtiî îtti iti t t i i- tl hu i tt lîfigî-i î liît e- tued
Iivt lt- iivd k tv i f a v o ft ii elIo lm ud b

Mida oa l'I itk- t he o ii f k-.le q avf o. I
liigit miiI tii litiii- iiitk ville ck aîioon

tIti i il- tta t-tîîîîî t-ta dii li unde :t-ti.t bt s tIti n r -as

Mi. tî iii r

Clait-( i tu tttt li f I lie îti îq>ftîi-î-ed i 1 t gic - pr îg wax- ion i? tri

Iuittig 1 t i lit xail <-if k i 1 t l t i arelo 1 fi lit dci lo.Ti e a-a fooniýiîîiii tvlif iol li tii t i li îrgli tue -iteanu fliîgv. isI

t ftI t tl i i ti tit tif iaff v re t i-l 1îti hnired attîî t
the ai d tIi t-gtîig tlin t- rack iig Ia ni alîýutiti ofrj the etup lttxx t- t-iv i tt it;l- gîigiitîîîîîîi-ef nîtvn

m
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a hart voe u tlaîîs t Ni. ourse for tl<e papel, le lias gIveri

as te r o- e 0 ni l t hle la np lic a i e k iîîd eniii.gl t fo lluw thii.

lisl jt pl t t' P e r i. he %KiII u i er l ig t e se u t rio n re te

sun et u ra l a te oiis r ii f u w u them e 1*ail ay ' mien are Pal-

t<rularly unerested. There is ntbau ng wbir lIa Neulto

i zed raidwaY euSnetriii, more mha 0 etion Ni is N isre

spl, o1 
"t's or <îlers av ahi eîtiî1(t < u e

e~eniV~ fo a i ,iie t fo îid' a aki<ig to the>

Atisiit tinfr 
Rniîw tUc(n dal la fi lailwaY î

intelteother day, and le sid that that opfn wa

lilinea th .aduct at 'l,ethbridge vlorli %vuld lic the loîîgest

<n thedi ilVu rd heN, are using rîjurrete piles there. Then there

Il ic e o i îîer t -i 0h i e n trU to n As exaniple-s Of

tlîi,. take Itattîe t'reek and Strittford m.îip Tif t'se Or f Tuî

Railway, aîid the inter<i<lmal siOPs ait Mollet(il h 1eo

rouiret in raîway~ vu K, wtl a e illstrations$, ad a"i

expIaflatio,î oif tlîe neth<ids <i o stoti wîuî lie bif

gret vluetiitli5 t 0balld we trust Mr- Nourse vlsehi

aylertîgvusapaper on Unsm at some fuur d te o

I have v ery .vIuch pleasure, inmiv<galety oe f

tlîanks to Mr. Nîinrse. n -rid

This was se,-onded ivy Mr. tewkOwiez, adrrid

('hairînali-g. orel n4

Iarn fraid. Mr. Nurse, tlîat vou have go îusefit

to Ile O leaif of the ('lui) I extend tii yoii our sineere

thanks for, gjving us% such an interesting paper.loig toe

A opy oif the paipe- ma sen meadnloi t ove sr

Iadthtthe boys ,oiild not like it very MUrh,lîtIanur

we are ail pleased w-ith it, and 1 ~hyuwul on oî

and give us, a paiper, as Nir. BlirroWS saià, wvhenever voil get an

opportuluit .

Mr. N<ourse.- )l ea& ae ui etil

I knew very 'vell it %v-ould born a <lvu paere anut ita abuta

lias been a pleasure to Ile 1tou corn dii n re an tlk bou tg

omuethiflg that I l ike, eve ndog if h dry n. i toîdyour to g

t<î sîeep nt the Iîegînnlng, n foîddnttisorow
f aldt.

('bairmai.-
I se te nxt te isanuUflemets Our Etertaiflment

1 umniee the arraitig for a Smoker, but as there mil be

another meeting liefore that event, You wîl eralaoti

Mve<l on y r.L owiez, seconded by Mr. Armer, that

meeting lie adjourned.
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JNO. L. RICHIARDSON & (;o@
132 BAY STREET, TORONTO

Messrs. WILLIAM ATKINS & Co., Limited
SHEFFIELD, ENG.

Mufactures. of the VAJ4Otig

WACO lligh Speed Steel
id Self - tlardening Steel
id igh Speed Twist Drill

CHROME Crucible Cast Steel File
and Crucible Cast Tool and Die Steels

lVhIcb are of the mthet Quality
Orders Solcited on Approbation.

WE CARRY COMPLETE STOCKS OF

FOUNDRYMEN and MACHINE SIIOP
REQUIREMENTS

J. L. RICHIARDSON & CO.
TORONTO 

M4ONTJREAL


