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ANGLE INDICATOR.

Maîis tout s %vital ils naîie ilîiaics. i is to, bc tiscil il, col'-
nedî ion %vitla a tiniversal benvcl for transferritig an>y giveti anigle,.
Il t ill produce ai giveti dn.grcc as acctr.itely ai atiy iîîicrotictc-
protiartor. but uiot the mnintutes. It is niccly gradtiated front o
to go dcg.. rca(lii. frot both ends. atîd it Çii iislict jin the
Stevnts Amnis ': Tool Cfo.'s tiual stîlcrioar miie.\Vc c.ai-
aloi citîpliasire ton stroîtgly ils greait tisefuillncs<. Iu is stated
tl'a: it slicouîld bc in the liand, of cvemv macliiiiist. tooal-inaker.
dIratiglittîiti laid metal shicct %orker. iti fact. aiîy person wvlîo
dcs.irer a hatîidy angle indicator.

CONCRETE RAILWAY STRUCTURES.*

DV F~. G. JONA11. %1.(-. NSOC.. C.E.

That cotîcrete possesses inatiy greax advatagcs iii tlîc coni-
-trîI:ctintî ni railway struictutrcý i.ý bciiig monre gencrally appre-
cizated front ycar ta ycar. and witli Iltc increasiiig itcrcst in tik
daise oi %ork tic wvritnr fcel% warraiîtrd in ,îrcsenting to the
ncitiibers ni tii society <niie dcsig-îs of cotîcretc cttkcerts litd
bridige piers. *rlitc strucrture, are particitlarly %vcll adaIpIed fAr
lîbc Ili Ille enulstrukîlunus J. lieu~ bietîv u raialway. oving to tic
cti..ttrative case witI %vitici tlie in.tcri:îl for makiniz concret-
cat ie traîtsîorted. as tg.tis.t licavy stotîc-worl, Tfli use oi
dvrrick, for loaditig atîti îîîîhadiîg ititrma1l aid spnccially coni-
f-truicîct Wagonîs for lîcavy 1batt1lig arc tnot iccessatrv in coni*
cretc w4'rk. atîc. as st cati lie iiiath wtlt cirai>. utî,iillcd labocr.
a gatn 1;avitig in Ille wiges oi aile force ciiîployed is tlii%
effecteti. TIites ctlertîs bave a decidcd adv.nntgc over eaçt
irosi pipe: ou1 ticnwors oing ta UIl grea: cost of tratnsport-
mc UIc pipe. huit for reical o ad road'. cast iroti pipîe. ut;,

io flv,' frt i:î <iaitaeter. ký ex<clîctt. Mairy will bc- matich s.aicr
ire-ni washinutts. linwcvcr. if the end:; are prolccd by w-iztgs. for
%viiicit littoîiitig t, licticr allithe cotîcrdtcencîds shoivr on thie
ctilvert plan,. Tlie plansc sutiîi:itcdl raigrit in sire iroto aui .1
ich cver pipe. %villa oncrete end,. ni) io a fine foot arnli

cttlvert. Iii tioî the writrr îuîihi iupwairds ni tltirtv culvcrts -aller
Ilreplans. %ciel tpla t liç prescrnu aimîe tîtere lia.ç tot bren -a

failtîre of any kind aliot tlîcîn
Tle atrclies %crc tutrutre wiffliliard brick: tut a larger cîtlvcri

tltcy cotîld lie mîade cttrcly ni cotîcrete. but for a small senti-
circuilai- arch tlîcrc wnould bc difihcuty in hîolditng thec irci con
crcte iii pl.-ce. In the cotnstrtuctini of darese ettîncris. %voudrai
f<.rius are nivcce.ary for the work abovc the battoin or pavemient
baiec. Tic forait. arc p)r.tctîcaîll utottIds itîto unîtici Ilite conerciec
ts duttiîcd. Tbey slîould lie nîadc ai lunîber flot lcss thItn It_'
inchi tliîck. dresscd on the sidc ziext ta tlle concrcie. Thev
slIituld lac %vcli nade atîd lîcld togelier .villa clamips, ta facilitate
mailitng up and taking altart ripidly. If carcitîlly used. one set
ol oruis wvill serve for ai grcat :iany culvcrts. For iliat portion
ni Ic cuivcrt wviîichii n UIl grotind. iîiciudisig Ille back eod
si-Ic walls. tlte cartda slîo:ld bc carcfully cxcanatcd to tlîc exact
forni ai Ilte culvcrt, any irreguilarities or lioles beyancl the
figuîcdl dimiensiotns %viIi represent a %vaste ai concrete. In pu:.
tittg tlle conercte in place, great came nîust bc cxcmcisýcd in
camtping iltîiorotîgll«. ta insître a close contaci ivith tîte forms.
If Itli is not donc. tlle work, will prescrnt a liîocycomb, appear-
atîce wlucii tile fornts arc rcniovcd. F-ornis sliould bc Icit stand-
iii in place tiiii the coacrcte lias partially set. Il wa folintl
in xlîis work tllat to niale anc cubic yard ai concretc arcquied
1.17 barrels Portland cetnenl. 24.3 cubte feet af b-.okcn s'ore
a:td 9.3 cubiic feet ai salai. To maake a cubie ya;rd of brickusork

,(om a piper cead bcf,îre ubz C.scadiar Soeiyoi Ci1 F.cîe" m

rcqtuirtd 400 ordinary sizc brick and .93 barrcis liatural celaient.
J'le mîatterial %vas linîaud an average distance of tlîrCC mliles,
-and Cot Ont cars as follows:

P'ortland celaiet, per bl.................... $2 go
Louiîsville C.titeiit, per bl....................... 90
M aclizîe criashed îmcadamn. lier ctîbic yard ---. 2 10
Sind lier ciabic yard ..... .......... .......... 8
Birick:. per NI................................ 800

miî: fulloviîg rate of wages wvas paid: i'er day.
TIvanitîsîr. allit and teatil....................... $2 50
flricklayers.................................. 2 50

Conicrete gang:
Forcmnn..................................... 2 00
One laborer ................................. 1 50
Six l'iborcrs ai9 ... ...... ...................... 1 25

Tlîîv average cost on aIl ctilvcrts was:
Earîli excavation in fonîdations ............... $ .
Concrctc per ctibic yard ........................ 6 0 
llrick-work per ctibic yard................ ..... 7 70

TORONTO WVATER WVORKS CONDUIT.

'flic first or tiorîli section is tiat across tic liarbor irote
the piping stationi to I laîilaîî's crib. Il cotisists of two piprs
ntriy parailci. UIl tvestcrly pîipe 3 icet ici iii:aticr. of cast irai.

wilî caci joil-t flcxilîlc. laid ini 1874: lit. castcriy pipe of steel.
Sfcet iii dianlicter. laid iii îýS9 aîd îSro: tlle lcsigtlî of tliis sec-
lion is 4.66o feet. The second or central section is tîtat tliroughl
Illockliouse Bay and across the Islanid fro:n Ilaiilan's crib in
the siiorc crib. Ih con.sîsis of two parallel pipes, tic eouili-
westcrly one of wood. .4 icet i i diainter. laid in 1873. 137.'.
187s and 1876. but abandoncdl on UIl comîîlction oi the second

pille. whlici wvaq laid in I8R'> atied ig,'. Th.- inortlîwe:stcrly aid
nlcw conduit kç of steel. ý5 fent iii diainctcr. The length of tis~
<ection is 6.o27 fret. î lie tlîird or soxîth section i- tlint in 1-ake
Osîta-rto. (rom utc shiore cril> to Ille intake. AN %ooden pipe 6
fret in dianîcter for a distanec Of 2.3.;7 fret, laid in i8si atid

Ma2.Tlis %ection was cxteitded a distanc~e of 36; fcei in 181)0
-and iSqi. Tlîis extension is of steel 6 fcci in diameter. niakiniz
tlle total lctigtli of tlîiç section 2.722 feet. The ma.nlioles. arc -f
irnn. %villa %trap-dooar at thte ton of cadi. tnt air tiglit.

Cr-or profile ni condutit 'ce C'ity E-nszinerr's 'Report. 89. pV'.
i r< 4 Thiç shiow, th<r deptîts toý ton of conduiit. tic filling

nver it. the pointf wheire pipe brnkr. etc.).
In the latter part of 1RO3 after tlie conduit liai been filly

rcpairtd. tîte friction berau waq nircstî'ed and fnnndc a% follow...
W~hiie liv D*.rcvs% (orm'îla Ille llcead cnnct'unedl on Ille 6.fo'It

pire =%s siiicicnî If deliver 32.OMi.ooo. n the :5-foot pipe 28.-
nno.rM. and rn the .ig and 3i font Pines. M00000n, IerT 24 boquv.
nr C\prc.ssin-gr il iii frictini bail. the total încatîtrcd hicad %v-,%
6 r fret to delivoer 22.;00.ooo. ragainst a caklcîi.itcc lîca<l of 1.91

fret. .;linwiing a lnss of 2.;o feet. tlic w.%tcý inî th- lake bciîîg 1
w<nt n incite.% kave zern.'* (Sec pp. 33 andI 32 Ciîy Etiginces.
Report. Thte actital lbead h- cadi sectionî is given in this
Repnrt. bu! il i, evidten: duit the 6-foot ctinn was tint cairrying
Ille %vater it shotild. In exaîiîinitig il silicc tlie lasi accident.
!.andl %v.% fumait in il ta a (lepth of 2 icc: in places. 'Making on
approximnatc caicisiauion for the obs.tuction ici the 6.iooz pipe.
-aîd ta;igi-a Ilighcr coc!îtisit. for rouighntc-ss tlîc tlicorctical
lirait in racla seztion nccsury to debiver 22.5,aa.ooD of gallon-
petr 24. liotirs. would bc as followçs:

licnd.
Norili Scction-.1 foot and 3 foot PiPes combined.

4.650 feet long ...... ............. to feet.
Central Scction-ý fret dianieter. 6 027 fcet lt...2.6.; fcct.
eoîtbil Scction-6 fect dianacter. r.2Vfe og o8 et

Actuzl hcad ................................ 6.50 ect
%Vqil the lake ZS inciies bclots- zero il tri» bc fouail that

Ille lîydratalic grade uine Mien clelivcring 22.soa.Ooa gallons atI
punîîp wvell. will toucli the top ai the 4-foot conduit at ane point
oiily. thant is. 125 fcet norîli of lianltn*s crib. at %vlhicli point Uic
c..nditit rase in 1892. aîtd again in îSqS. Oit Ille profile -.
1893.- i is shown as iincavered with s-and. In tic second section
tht- top of conduit i% above the hiydraulic gradz fine for nez-ly
haîf ils lcngth. at anc point being hall the diatictcr ai the pipe


