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ELLOTiRIG I(IiILWPcY DIWPtRTMENT.

MECHANICAL TRACTION BY ELECTRICITY.*
1i% îs mimet C. Csm.Aî M.I.C.E.

Ilî Ilei hmsiallaiom of niccitaliial tractioni by eiectriciiy cilt raite-
WImy %V Icit lme point Io lic roitsidered ut iiow tii forte; or
lmaclioti Comîtimre% ut cost of ctitlrtictioi aenti workiltg %villm Ilit
il di%l1t-i.t«idt 1ai arc Ilme conitiîons uaIt ttake forau higli or
iow rosi (if workiig. Il uvili doulbtles lie uttuilti tiat tente,%%m
sisel fort of tractiotn were fimaiciahly stiueritir te otiler- frmis
wommid iot licathepîd . lut si Weil bc tisefuît o iit<lîire wlierciti titis

it-mlar suiperiot-ly lies, as tii iiidicatcs Ilme ditcti icî ii wiir
tue 'kiii nuJ re%niirce or tie cutginer Ntioîtid ciiielly be turmied.

Thle cosi afi t rctimîg smi cuuiiipiitg .mîî ciectric tramway %y%.
temle 3% very mtchrl graltr dimait tîmîto ou~ f a imor.ut %ystein. 'fie
rereiluls ier car-itiie iiîay atl be tîmueît grcaier, aumd %ville lui.
hargeiv imicre:msedu milage rauls iay li%iiily tice cci les; luec

fore, seumle%% lime exiiemse% pîer c:îr.imile of the clectric systeinti ac
very ituîels lems limait lte vxtxi.4c.- cf hie htorse sysietl, wiîeiie
cai li obîuiimed lime large atidilititnai mmc reventue reqmirct p0iay
itmîerest a«sibikinr fonid oit lthe îgreatly isireaseti capital iiivu±5-
'd ? Il Ns ;ccorliîtgiy to tuiti .. oerimig of time etîl cf elecîrîcai
workmtg tuat lime attenttion of (lime cilgimcer siîîîlti bc ciilv ti-
recteti, andt elle beat rt'sîiis in titi% resîî>ect cati bc oblaiît'd Omlv
by care i11 colnsîruciomi.

Ilit lie first pliace, tist Wliai itemt ii i woriig cosi iay a %aviiîg
Il&. looketi for ?

li elme tmmi ter of wage% tif aller% oui lte car tit !.acimtg Casi be--
effet ted . two imet) womiid lie téeld titi the eieL.tric **i oit Ilte hotrse
car, andt eltc eletu ic cmîiîîlo> Ces mia>' eccii ho ,x1tected te rcetmire
Itmglier %ages. Time mnaintlenance Of cai -bat> qiiig,reai
etc.--woimi bit îracti:alh> Ilme saluie ii eilimer case ; lime mîaitient-
alite kif elie ciecirir ctîltîculltl ti lthcar i.N aiu additioni le aiiy ex-

timme f elme littise %yslicmt ; sti aiso i% lime overiteai %vire antd
fectder %yiett ; lte imaintemnance of ste irarit wcimd bc grealcr
for lime eict ic -systetit, imciuiug tmercili elte iionitig. lu miai

îlmce ilcilis sime rosi i lime tiil woîiid be greater (tir lime eec-
trie lisai for Ilme litre svslemtt. Tliere wtîild bc scittum aivatage

e lim.e ictiric syseit iii beimlîic le nust ai a1 Iigiter spcIlle%%
dti..riiiiiig limewages ofi mmtoîrmieît anîd roitlctcrs over a harger

iicage i a day aied reotî<itg time amitimt of thaI ileni lier car.
imile. lut ti. is itot <i 1go <uitiitt amnt ut oull itl coitemiale
for tue imuerras im sime» oi ler iî cis mîetiîii eti.

'l'le tuy ilcîmi rcuaiiig tu lit cetiilercti is lime powuer uset imi

ielte service,, amnd il iii ii i u ilcîmi al% ilas<1 hue satvi11g cati lie
eterieti. For titis reascut elme îîtîutr houe oit au% clecîric %vtseti
i% elle pinthu 10îc siiit le inttelligcence smied %kilt of the cigimîcer
%itmi Ilit iaimmiy tvoied. leN 3%ilion titis Ilimet te filuaticiai suie-

ce%% tii tlle uttdertaltitg tle1ietitd. If3il is rareiessly ce,îs.trmcted,
wilii eigiuies, boies anmd :upjliamtces taIt do<alo imismure a itiw

cosi of wos kinmg, limem il i% certaini lima( lut a Nniail rofi-aîîd

lierluahîs% no profil t aiai-w litbe realizcd. Il laý certainm liait to
grcal tiiaucial suiccras wilh be sectireti. Evervtiiog limat will re-
ditce lime cttslt oi prodtmcittg lthe electric cîtrremîî sizouti bc somagit
citl amui appjiud ii elle o-onmtructiomi ofih it owcer bmouseî

Tlime ro..i ofhiorsî ic 'iîi m 1w tii . il ncamllit te coai of
lore-keeit, wagc.% of gceî )Imit%, %iloeitg, vetcrimiary exeiebumt

î-sritm..co if clrive!r., watgc%-mtity tetkt ~ var>.imîg fremît 3 ,9d.
lier ,car-tiflît iii aut eîtilt'-%çrktt sivis mclî as, ;Iasgow, Io i~d.
per- cair-tile imn a itilhy andi essore! dlîfil't tîwtt stmit as Liverpool.
Titi.% i% lite ros of lîtrse tractiomn atrivcd at front site workiuig cf
f.uirlv 1rge sy.iits howimtg 7,000,000 c.ir-iiiles% auiialy ini

<lasgow and o'.cr 4.000,00 iii Liverpiool. Tite ctl.t of ciectric
poweçîr foi- traciont oit Ilme overimeadti rolley %vire, sysIet sîouiti,
wuit eitilliimicai emîgimie. boler: anui bîacait uilaiet

<imier 14dl. lier car mîile foîr ami e.t>ily-wotrketi leî'ei inet, eai for
a im e iih îoivi witiî .teep gu-adient-. Niigimîly over M1d. lier

&-ar-mîtile. Tite CosI tiere inealî is tic coat oi al waes filel.

%vater. Oit, etc., iî ste poer hotu!e, ttigetimer %vil thue cosi cfý
uutimteirulcrepair-i :îîîd umlct.cp of tue pilanit. Tue cars drivest

livh; tiýti- r arc ttise wcigliimîg abouti 61. tots% wluei em5tty amît
ca.pale (if setmi 6 ma.tir. itît. lui Ortler le iumaire titis

hew rosi of %vom kinîg cveu crtare ulmuts t akcu imi the power hltm.
1il ch.ittig ils site il sImoimit bc p1lacrd Cuise to a% picmtiftil %itlll)ly

cf water, wimere ail ltisses i teîuiaite fir conttinhg liuioses ntlay

I< the u u rc necing Çmference, seiami ViI, of tige lnsuiutm2,u cf Ciil
tigmncrim. tond-m. Fnit.. just 9 11t».

bie limadi a nmninal charge, or nîerely for titi- cos( or îîuîlillmt
A river, cantal, peittior thc sea woiilt affora what Ns mcedeti. Il
aliould lie coumtcmicîttiy %itttt.tte fur time supply or coal frunt% rail.
way lise, canal or w1larf, 4ou as te eave the charges tif handling
fuel. Otme %hiillisig lier toit %avet iii cartage wouiti anlount 30 a1
very considerable -.ssi in a year in a large tractioni station.

Blut, îmediesm tu say, the nhi%t important matter is te type tif
eniginles, boliers anti leaî.savem-s la bc tiset. Tite wriler favor,
low-!sI»e-d (7o revoitttioia> compîoumti condemaiîg eniltes, sorti
as arc himilt b>' nîmmierotis Fnglimhi firnîs, boiiera of the L.ancashmire
or Gzalmiway type, witii Grc&s ecotiomizerm. A piatl of thi3%
charmeler was contructeti nid worlcod onder- the writer*s charge
ont thut Mottreal Electric Street Raiiway, %ville the retait tieat hell
coi of îîroducimîg cimrrent wîîs a uitIle uuuler un3e f.irlmîng per-
kilowatî.hour, anti tlle ceaI pier car-siile liantt titan hialf-pcnny i

time openi momtiî tif th year, wlmem cuit coulti bt- obtaineti for 9%.
pier ton. Tiîte co'n tOîof ceai wa%4 3.48 Ibs. pLr kilowatt-
Imur, or --6o Iii.. lier c.lî.p.-mour, attd ibis was niainlaintii
during the îîîomtm' of working. Tite average for a whole year
was oiy 2.75 Ili-t. lier ehp.-îomr. It is alot pretendeti that 1115 i%
a phienonieîtally low rate of ctinsumnptioti. On board niany of lie
large occau.goiimtg steamers- a% Icw a% i.j lies. ofcentlier li.p..
Isoler lias bcti reacheti with triple mxpatîsicn enigines ; but the
writer bet.lieves ilimat few elctrical power-tomses hâve baen able
tu show butter resmits thans tiiose nientionie. Nor i% time mt~sit
tri bc attributeti te a very large output ; precisely simitlar resmits%
cai bie obtahteti by isinig 4mîmnlar appliances on a antalier bcale.

hei tiîm Montreat l<eusc timerc werc six Soo-l.p cugiîîes, anti elle
taiiy ommîpîmi of etirreit averageti 43,000 lils. But the autiior

Iim' recentiy obtaîiedti ilar resuit% witit a %malt caie plant oit
the ltirniîmiighani cable symi. In a1897 titis plant conitameti cf a
itair oif singie ryliter enigines runinisig ai 53 rcvoiutit'iîs Of 287
'tiaxtiiiiiiiîi h.p., %viil C;alloway* boilers, and tnc special ha.ivn
appliances,. It scas nectesbsary te increase Ilte engine-power le

iel iticreaeti traffic. Ttc autiior punt ini a pair of superpo!bet
conîpotuitt condenbing engaie% cf 400 11.1). erunnîgai -. alie spîeti
as hefore, asi abtainti ccitinsing water fromr a wcll iii con-
$nnicîion %ville a tank aitt cooiing tower. The resmît was sisat: lime
con'mumiit)îoiî et fulel wa% redumet frot about 3.-S tons per motîti,
or 8.9 lts. per car-ltile, te 6.~ i b%. per car-mile; andi the introduc-
lion of Greent'-, ecoîtoiiier-a lias firiher retîtdiîhe citiilion
to.4.7 Ibes. lier car-imtiit, or te about 3 Ibs. pier lî.ý. heur. On lte
Biiringhîamt mait cible %yNtem, tîte saving dm45' net amount iut
îîtoîtoy In a large Nulle, but oi a great clclric -b!ý,tieî ruiiig,
Nay,. 7,000i,00e catr-tiles in Ille ycar, 4 Iia. Of cOa1U SaiVet pcr Catr.
sutle, ai 9 lier toit, aitsolents te £5,625 per anttîtm; andti i huis
iroitideratieut tuai guves ciît1îiiaNis te tue plea for an econosmicai
îsoter.liiîîie plates.

Te return te lthe previotis argument. Note what a large
55viltg iii effecteti wlien a cosi of !Éd. per car-mile fer power i%
%ub-itituicd ftir st.; on a car-tileage cf 7,000,000 il means nto leas

a1 sutit 11t1 £8t31,20 lier atînuiti ! aitd idicates lthe source witence
the iîîcrease cf net carniig-m nay be oitîaitet te pay fer lte heavy
coNt cf ciectrical installation, Tite wioie cost cf workinjç a large
eiectric %ysien. iiimdiîg workiiîg charges of ail kimits, shouiti bc
titder ici. tecr car-tile. but titis canieîîly be obtaineti wiîh a c-are-
iuiiy comstcieti power-toiuce, witere lte works-coNt cf tie
cuirremît i% ciel down le «a mtinitmm.

Tite l;iiit.s to whicit timis ntote Itat te bie confimîcti prevent tue in-
troduciomn of tuy mocre elaborate figure.% or sîatistics, itan thosi
givei; but ciîoîîg lias3 beci saiti te indicaie ltai, in the writer's
judgtigtent, iî is 10 ili. pawer-hotisC limai the citief attention
stiotild lie tlirecicd in rder to ensure Ilte finaiîcial succeas cf an
cectrie %.ysiemi. Otimer parts of the sysiem cl.im attetion, but
il is oiethis litait Nticce.%as or fitire niainiy turma. Mure moncy
casi bc lest on ite one itent of poer tisait wculd psy ail te cuber
workiîtg charge,%, and wiîetier Ilte 1<gb poiential systent iviti

iramaitruersor the tmliple unie systein bc adtipteti, lime success-
fui wcorking uitinîatliy depitld% upon liaving ei<ghte.; anti boilers
tuaIt will do ieir work wiîji w low ceiîsimtii tif filet.

Il la believeti tuaI tue couti of te suivr cf W msock,
Omit., wiii accepi te proposition matie by 'Messrs. Ickcs &
Artl.%rotig, tif la.rrislturg. l'a., for the construction of ait elecîrie
railway in timal town.
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