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MUNICIPAL
DJSPAIRTmiNT

HIGHWAY CULVERIS AND BRIDGES-
ltV. A. WV. CAti ,.î-RnL, Ontarin Roat Commjssjoner.

(Continued front It i,ýt.)

The materia-ls available for culvcrt con
struction, in addition ta timber, are sceîe
pipe, concrele piPe, ;ton ppIe-, brick, stone
and concrete. Culveits aie sornetimes
made of ane of these materials alone, or
of two ar mare in cambination. WVhen
the dimensions af a bridge are reachcd,concrete and stone abulments and piers,with iron ar steel superstructuire, or ;stane,
brick, or concrete atone or in combination,
are thte materials gaioiog favor.

SEWER PIPE.
For elle smafl culverts, sever pipe Is

very ecanomical and durable if well laid.
To rendier theni secure against the test ofa Caiiadian climate, they should be laid
with a good grade, and the ends pro.
cecied wiîh concrete, sione or brtck head.
watlls,.with deep aprons. Thejoints should
be made 'vaser tight with cernent. These
precautions vvilI provide against the action
of frost and will prevens the culvert beneg
undermined by ivaîer passing ajong lhe
outside of the pipe, enther fram the ends
or shrough the joints. Care should be
taken ta excavate a concave bed for the
pipe ta ress in, always laying the spigos
ends up grade.

The pipe at the outlet sbould bc sesfush with the surface of the ground. If
set hïgher than the surface the faif or
watcr will wvash out a depression and will
in time undermine the end cf the ctilvert.
A tac rapid grade will cause the sassie
result. Il is frequenîly wvcll ta cobble-
P.-ve the Ouller, ithere this tirrdermining
action is likely tn accur.

CF.NIENT.CONCRETErlE. 
Excellent culvert pipe cf coocrete can

bc nianufacsutcd in any gravel pi under
ste direction of the municipal engineer.
The pipes are three or four inches in
thickness according t0 diameter, twhich
latter may safely and canvenieni ly rerich '%It.

The implements reqîtired are cf the
simplest Land. The mass important aie
swo steel spring cylioders, one ta set in.
side tac: other, lewsing a space besiteen
the twa equai to the shickncss cf the con.
crete pipe. By "spring-cylinder," il may
bc explaincd, is meant such a cylinder as
would bc formned by tolling an iran plate
inta a tube 'vithout sealinR the jtint.
WVith the smaller of shese cylinders the
edges overlap or coil sliRhtly, but thcy arese manufactured thas ste edgcs nuay bc
forced back and set ino a petfect cylinder.

These twc cylioders ivith joints flush
are set on end; the anc centrally insîde
the other, and an a fîrm board bottant.
The car.cretc, made of first class cernent
andI well screncd gravel, is then sampcd
lightly but firmily into the space or mould
betweeo the tvo cylinders. The tampingiran userd te press the cancrete ino place is
so.shapel)d as ta fit closeiyio the cyl»nders.

rhc cancrese is allowed te stand in themauld for a feiv hours, wvhen the cylinders
are removed, the culer and larger
cylinder by îosertîog an iran wedpe tnta
the joint and forcing the edges ipart,
the inner cylinder by inserting the wedge
iio the joins aod turning the edges so as
ta allow htemr ta again averlap. returningta the shape of the coul. The outer
cylinder having thus been made largcr
and the inner ane smaller, tbey can rcadily

S. %errcmid hictore ihe A-tsocinî'on cf ontirb LanitSurveyssrc.

1 bc taken away, and (lie cancicte pipe is of the arch and the nature of te naturaItîten left tintil thorouglîly ltr<lcned. soit un wvlich it tvill res'. ', ie chiriJus' such a otîmber of pipe as arc abject 1s this it sîtaîl bc sccîtir. if bedactîîally reqîîircd for ste scasan's work rock contes ta the sturface is îîîay be $artneed bic tnanufactuted tîste iniplenîcots ta restste base of lt ardi upon ilth.requîred are înexp;ensîr'e, and the pipe oint any frrier excavation. A finrii .r.may bic made by the tnunicipality for pitn may cxist a shtort distance beluov theactual cost, %vilih, alter a Milîle experîcoce, surface ai the ground. Blut a q .icksand,cao be reduced ta a very small amaunit. or ather insecure footing, nîay nece'sonitCulverts of roocrete pipe arc laid in a stet sinkîog of piles, or the placing cf .1marnner ànilar ta to.se of sCwver pipe. %ide, and pcîtmps deep, cancrete lJ'îe.i
ARBl CUlEt~ Ol IlON ~4 u e fotit datmn muzis bc sufflccirlt toACI CU EOF TE AN provide stat li sling cf te watercanot underorine it, tuast the IateralTîtere is no deparsure wilîi 'vculd thrust of the embinkmnns cannaI mnove il,cnrich the hiîghivays mrcire titan the nor the twciglit of Joads c.tnnot c.iuàe sil ogcer.rl use cf btone and concrete for the sink. No more delintte ridle caoi sîfelycanstîiiçion af bridges and culveris. be given than to make tire most of localTItey obtî tître in (lie flrst inst,îni.c, but ciro-umstsaoces, witlt .lvayb a fait rn.îr5îsthe longer lîfe, the fe wer repaîrs needed, for safesy.the gre.iter <an'.enicoce, thclesserliabifity FuII.centre arches, thiat is, ettre semi.ta accident, render them in cvery way cia-les, are easily fornicd, possess 1reatdesirable. streogth, and have litile Jaserai thrust, butContrete and stone tîre the anly nia- %with wide span!, they necessatily risc (0oateniaIs w.ith which really permnent coresndoy great hieight, .n inawcrk cf this nature cari be coosîructed. aîway bee oyed. A segmentaoBridges anod culverts of rubtile masoory fiat arch willl lessen the rise, but basahave existed in Scosland and lrcland 'vith crinsiderable latcral shrust tvhîch ecCessi.scarcciy any repairs for marc shant a rates very stron- abuîîîaents. A cent.century, silice before the lime cf Telfard pound arch, made up cf a number ofand MIacadam. Concrete bridges and différent circles, w.hî'n rightly proportion.rcadbeds built by the Romans nearly cd, combines the advansages of the twvot2,00 ye.ars ago are still in use in spise cf reducini; the height, and at the sanleeffns te dstroy them in military aper- lime having ain excellent appearance.asios. The coss cf this class cf wark is Tht th;cknes:; cf tht .srch and abutmenis'canstansly decreasing through tht cheap. depends on a number cf details, the chiefeoing and improving cf cernent. through af which are the form and size of thethe lesseoed expense cf procuring stone arch, the quality cf the material cern*and crushing il, and threugh grawving ex- posing il, and the character cf the waork-perience i0 the use cf cernent. in Scot- manship. The haunches or. shouildersland is is common for farmers ta cootract should bic bîîilt frain the spring of thefor rubble.concrete bridges, provide thc arch liaif way ta the top.stane, and hire masons ta do the work. (To bc Cýotnued.)In tItis wvay tht couire expenditurc is keptin thetlocality, amoog the people wvho pay THE ENGINEERS' CLUB«OF TORONTO.tht taxes, and is, therefare, in spise of a The regýular menîhly nmeeting of ihesiighîiy greaier cust, net unpopular. Up Engîneers' Club ai Toronto, which .Ilou:dta forty foot spans, thîs construction is have been held on Tucsday cf thîs week-,ot difficuit. %'as cancelled on account of tht Indus-[o the construction cf» a stone arch, the triaI Exhibition. The nt\t reguIar nîcet-iss consîderation îs the foundasion. The ing ts anounccd ta take nlace on Tues.depilh ta r.hich tte excavation e muîst bic day, October 3rd.N lr. Wllîc Chipman,nmade ivill depcnd chiefiy upon the spanifÀo 3 Ba~y sreeî, is secresary cf tht club.
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-- * COMMERCIAL WOOD & CE lENT COMPANY
* * Canada Mie Building, lMontreal.

Largest WVorkç tri Canada. WVnîe for Prier,.

BELLHO USE, DILLON & CO., e Si. F, i hXavier S., Mon01 treî'dSoIe Arents for the Compagnie Generaje des Asplwts de France (Rocie Asphali).

l,"",N N OR THS CONDORP vint and Pire Brick a Specialty 11DYCKERJIOpp'. and - WEITE CROSS " Brabd1UORTiS "COIDOR" BRAXO AfIRDED FIRSI PRIlE ME ÉOLD lEDIt Il 11119E 1 E 18111101

* CERMANIA"BAN
'-.HI8ESTCLASS PORTLAND CEMENI,

McGILL UNIVERSITY TESTS, î898:
Fineness :-rsidue on 100 SievL, 4.45%.
Teonçle ssrength : ncat:- 7 days, 629 lb.

id 4428 " 773 Ib.

BURHAM " RN
c--THE BEST LONDON PORTLAND CEMENi

A,% uaed roi, the followvng ortc: Keeuwat*& Power 0,/s dam nt Lake cf &S%Voe.1,; Caad rapcr »o/t dam ai Windsor Iflh -,t Go% ernimenî raItItuifalo; Dry Doctks, IIro>okîIyn and League Island ; Hudson River Tunoai;and an ffi:mourir of r.ilwzty iwork, and inil,"ge of Street Pavinr throurkueCanada and the Star=s
OF ALL FIRST CLASS DEALERS.
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