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LIORTINO AND ELECTRIC LIGHTINO AS A BUSINESS.
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lier one ailait ? Il ia» atlaîînt da itli ta> aecaie fa ain %%a t Ntaii

pint sa tat avae tiais ctiffiiaing <if sers a es, a lIietlber froti tii t
<if cîiaîuniy or frii that oif îract icai enîgineering, tli<oa y ae 'rlrac
lace. I'rani whaelîcvcr salle at het iaaaikc ai ser aaay wveak point s
.tre ;irescitcd tha ila reaiiy sceîls a wV.îste of cîr~ tir attat k it
ait ail. 'lli fart, however, it tleîiaaa tal ritte illa it acs ai .1

certain reîuaîtable town pioo e) tîînerate th lc oaininacd <li.trt.
aienîs ia the mnainer ilndacated. esiîens ait) -suc h a s ast; oif dasas
trousi îiiasaîanageniîcnt iliat for rite credlit <if clcîaacaty a% ani
iltiinaait, arid for tire
ciectra cal enîgineerinlg

1iraîfessiatt :ai large. sauinte e.'!
e.ffoirt, siionîc bc mîadie
te hîrIng abolit a bcttcc
caîiprciieaîsion aaioîng

bu'aiess, and fisale es-

of eetric lighiîtng. ~ ~
If thcse priaicililes ani

ceoanaices recciscai aiîy
stlaaiv aet ai, a1 nînost
radical and conlirelieli
sive change wnaald short-

iihalitis folinae cIan the
operation <if every elc'
tric pilant ii Canîada, ai-
ways CsCeptilîg sorncfew -

hocnocrable cxaniles of
thli tglilv tap- -(tal ac
pracaice in the large
t<iwm: anal <'ies. As an &

exaaiffle of tire violataon -

of onc of the nmost
îliara'aglly establaslied
iriciiilcs of lagltng-

anocsi coliiann ija Cicc:tric
liglit scr'iac-wlîy ks
alaîîost es'ery intratices-
cent: laiiiî ira Ontario in*
staileti oaî tice "flat ratc"
bnsis insbteaci of <la the

mci basas? lias aîîy l'ie \C*AN)ESGEST ItcAGII
onc Cicr licardl of ai
gasi coaipany contractansz watli consbta.îîrs ai sa inacts lier
iantal ier buorner? The tlag 5seeaîîs s0 leerfectly oîbvaonis

îhi.s anc as dîsindilaaîd tus wcakcn tilt position b>' alesa eaitiiîg
front gencraa:acs to liartacuilars, balt .t rite saie tiaie rte
aaîcîhîods of fil oaging statioîns arc su vdry a rude tha: nîîc as,
farceci ta caniîcde ubat lin arguîîiclit waill hîave aîîy wveaghit
ainless at as coliaously allaastr.atcd. "A" lia-; teai laies aaî lias
haonse, anîd lie piays a ccrtaain dlefanate seins îca nînti fî>r t liei

whcitlîcr lie bttais thleîîî <ir nat. Tlîcrc are :any aîaîanhber <if fiscal
wshia wooull humr tliia fil sa as ta geet tlîeîr aîîoncs"s wvortlî.*

Anv%'.ay, sance A <lacs aloit lîcaet lîmaxîscif by tuais oeit a laîiîpi
tuait lie re.d1ly clacs alot rcqutarc', th ic claîies .are thlat lae a% 11i lea c
at btirniîg. caulier frontî fîîrgctfaiiaiess or froiii aicannes' lha

inanîs rctitiea pîrofit ta a li sullilietr. l'lait a tracter ain A\S lîaiic
anal aatcli. I )a yon thinkl lie %%;ail Ic;t c lias bealraîîmin aiîutot

suIt t aîag off tlie ].ftal)î? Not iîuch. a tIitis case tllie <iii uievs.
sary laglit touchecs lia-,liaI let, nuit tue fiîîicaîl lic ca
anazes. Oacidantagc af rte anicrer liasas apiaîcs fiarc lartaci'
ladly ta clecrac laglîtang anti ill be refcrrcci ta later. 1lî
important niatter scets ta rccaive no cansidcratiaaî at ail,
alîhaugh au lacs at (lie tlircsliald ofie e "dis'adend ", question.

li1glit as .1 lii'.iiestîaiaî aif ctiergle, .aili, I ca a ,I.Ia1i.t . N i
aîîaîae aîr le,% lîe.it. as tue <alit .11 t'tlhia yî t if rtetaaifaaîa na

ail starel tirla r.adalesiiaî et'gt i, t. oîr filiale lierI f c i lai q q If
t lon v<s th lac lligtlit <if the Ks a't' a ii li ti( lac e l .aa ge a i a
aa le%%, -'i %sIll (lit' tr.ai'faîralilo taa if staaa d <'al ggs laiia alaa, a ia,,a
ae.at air esiaore lagla:. Nai * i il li.ag tlle fîîrîa tif toiail iaa'a>
alaast frealaacaitly aa"eal, at a' , ' 1.Ici( il>' pl.ages tlaa ilei'taa ia. a'

lie.at or amessîe laglat as ptaaîlîaa cal îleîeaias eitar'l~ aîa titia tiale- a <.
as Israit, lai the fairiace tif .1 huiler, fief îiaite. tule dlv',ii,
aîiay lie ia Il tsisat a great <rle aalaale litaî gaie au tll lia' a la11iaiav)
ma i te faaaaa of iiîaasaîelgu t li.liî a' taîla,etl lai a .ame st'.aaa

<la, anial aîaîe liels'. tue îaiiraia e aof fira ts eaaiialîie' l
saiiacraaitesîalcait a', tao lta tlicarv ail ( îiiliai't,tîaîii falet at' .app~la, .
t aaaî,s. a .a1ies aflie bai s .î,t S atil<e . ilîa'a fa < a, <la, "a. i e),o<i
îîî staady rite ca afaicie(-% aof Clea ti( lîghtialtlaaliait met. ti *a fa aîifîil
ssîarîe <ai aialaicessary e'qîeniîataîre ai tila s eay lia 't wi 'Ial

alliaglit lie sîaîaîiiisetl thlai the' aicaai takea tali <a ri .ag.tîiit rte
a ait roaluctioti af ssvaste wnutld lie %l aeisaat ilt ite i ailît y

citlaea I eiiae fsaai a' îaiaa

titie', oif laiet.aae tai Ila'

Staiiae iii ig lit es ib'a t
ila) l'isaitliil a çblaisiaaiai fiefi

lieaiig alla l v li a lea
saii %alia, lai t a talaa

lag esteail,;ile

oaf reiieatl%'iag t laeaî. A t

talier, 'a a, gel% f i air

$sia .aa liaa c fli %leuî'
t.jr aa al<lait ala ijI:ts

cIal)h voi a- (-le)-ai
p(te ast :îý a- l aîlîettres

hai aas fai me( ha ti

(2o. ~ ~ ~ ~ ~ ~ ~ ~ e 0F'akT-hFa,>< aai. a lelaî, t theaI

a reclt a a client a, kri'çîa.
-lait tilt taliiilarisoiî of ihlie'a t OaiiiIs'liia prolit air Io a',
Ili a liaisaties ans îlsîng tac aiaiiîafa< taire or t c iiiiiit> tua'.
geaicral ai <aiaiii aie <lis<led laste) ta nainr <lis aNSIail, a, telle, <ast

01 iirodlaionîaî, .aussi Z tire «t atif alasîrîlîaaa :aail s det. i1 lat-ae
%vil) lie gane a rîaîleîlcc set oif boaoks kejît la t elia' f.ai tilt%, .alid i
seliarutc -et k';ila' r Ilc a .archlîoase. lai tilt' farmrîa c <t a .aaî ia'

t rarec cvcry stage Ian alic iiîaaiaîi <re, frainiiura l:.sa n .î a
aliatea a tel dctli' ea aaaeaîas doigat aal iiîalîcal îîaaaiî t, .aîaal
g rcat iaaipnra aie ssall bie aatalîllel lie> a ir 'i's laaa aa a tflic

aIlatita' of soirti procahea t lita aliaîarisîa %%tilit 1a'( .qî.uîi ait', oaf
rasav aiî.eraal tisei ;tb' rt e rost ofail t-a lgiraaca t faîra.i',
iiictraatl,etc. a.i %~ariîiîs îitts in itilagra',',tasi conaaiilei îîîî

lIthle latter nul lac set fi: ltle cîst oif iaaaiig i> l iliv a.aîcr i.tl
fraiî ais aidas Cc' la> ti le factîîry ktltllabratlîe, III) î aIl ia. aaiaaiaient et
as fiaialiy cilsoscl of ta a cnaiiaaaaier. 'lue f.a toiry a ail lie tlI-'llt <'a
%'aria ti <ast oI the rua iaaera! (Jîgs imait.1tîîîC, e't' , .ra
ce l id ca it h tue aaîloiîiit of ais onmallt i a a. ic soffila l'ait tIo

%'Vilco tali ala: <lebit. lhe ssarciiis agaialn aidl lic iled ialti
casi cil itle finaiJieti iirîiict t a rerI' ses froti lat t.ai 1lac. sal.ariea',

tif clcrks, generatl c'(tlires of aliast ribîtitîaîaîanti iaiaaageaiieait , ,act
ai aaaitl>e crcdited %v is» aIlie re<caipi s oa) sale of goai' li fi le.,

%Jet il. i Mç
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case icte icaîl>' aie issu vCîar.îtc e miisc- î.mîfctîmi
al a1 clmsî rîIlt mg. Il <s ,imi :as ticcessar>' fi thli factuir>' t>

kniuw tilie aiîtit tuf mis output min îiiaiitif.îctiit cil gt oid as it %'a
fuir Illc sarclimîtse Io knmmow evacil>' s lai uuamitily tif gondi 11h.1 C
hecti dî%s Ioself. If tc o ai ciotse ducs flit kiîtw liii iiamiv
atrticles have lîCem 5.1>1< fmr ;a cer tamin %uni, it <'amîmît tell iietiliCr
t lie>' have brefsi solil abus c or hloiw coq price. If ilie fac tOry
duacs flot k iiis llbiiu ttus ai tides have bemil iî.iiift iiic l Itf
a cci itmii ua.mî 'tifa) ass%% mîî:criai, amuI1 omîli a1 u.eri .î e iiie uîcmure
feir wagcs, etc., i canotaiui tell lima mîmmcli itse arti'W mcl hlase cuust
cach; i calmit telcl ulictiier lî,lf tic raw iîaterial Ii.î loii lîemi
îîîlfcrt( cil l < l . se lmit fact ttiilll s iait mIn a poisimi tuî cli
I)IIismmics zîg.îi tsi (omil)tîlIil mIn tilt oîpen mai;rket, anmiil aIiiillsii<s

tmciii Imittil on sud> I ies %sotil 5-cr>'raill>' gîu tit wvati. Mti
osel. I lie ar rangemiemnt tif tilc books ss tmll ttc imidi1 thtat ietmirmîs
mIlig lit lic imade sliiiwiiîtg thle Iiimist profitablisthe <if lg iits i tid
<ccie Smi misiici> nilier f ics imigiit libc siei tuai <me pmaî ti taia

ggicths tIlotlltl mia loniger lie iiamtifacturetl amnd timat liîimosemiietst
mmiltie material or decsign dasaif ier arc iecessar> moi rler toi iold
Illic mm i ket. Ini .ct tue I)limicb o1 si lclî iii a Iiiisimîcs l.
coisitîuticil arc: sticl tuai ver>' tîctaml cars lic csamiiiiicdt antI kett
it garder like tilit wtirks of a wvair.l, anid cscry <îtick ', sent fiti
I)V îlîc g rc.t coimmecrcialt i mmîcîîccc of tic ss irid's iinrkcet is

tîruimmil> ehclti wmitii is hut Case, antI its ltiille tîamîds oisive
.. 0U timmie.,
Ai ci trit' liglit tir powestr hiiiniiss dhiff'ct s in i estiet frotîî

tlt aliove. Elecci rît' i tiic'it mv, iiamiifactmredlamuI stilî fuir sariots
hImIrlioses. lRasv% îîaîm 'ai- -co il -is listi ssatgs liait, eirremit

liruitticeil. dîsi riliteil andI tlsîoscil of. Il irail>' inmchîdes t wo
hiiîtîve-t icg emicratio îîmî f centi amnI us dist ribumtionî arid

e-1.:(1fm 4G.'st C4,
. 1.L .. e..".

ti

sale tif, foriecr pîtitet> tiractucal, tile ).llter maiore or less colis.
iter. mal. A diag rîmin %% il clcarly set fîrîh the aoalîg>'.

h .îtii afr.îil, tiiiwcv.Cr, îilî,t tilits amirdogy ms îtîrel>' a Iîmpecr oe,
,idgmig froit atîtal tr.ctice, for I bsitilil gteaîly ike to hear

of tise stations it Oniî.mo thai c;tri tell ushiat ilîcr output is. I
tilt nia simeaii thi a ke hîcrmnîl mc icailiogs of titeir aiîmiciters and
%0 comisric ta sort of ctirve wliich gives similit a faiti>' aplii
mnulle nion m of i. but itiat cais say tdats as a resmît of a imiott h's

rtomimtg tlîem oumtput lia% leie, so miti' kilowsatts andt eati prove
i. 'rt'î usiitem kto%%s v tf. ver>' mice liitlc pslant, thie emîgincer of
shid ilkes .1 reporîtt ecr> mtornig te thc secret.try, gms mg
ssitli gie.ît a ir.t.ai yse% erai dctais, aitoig liteau bemog set doss
tile hghîcsî amni th l)%cSiîî railimig of t hiealilmeter. Thlîis Sb tilte
ica resi aîîmîî <ach lie lias, sec'î tut kcîîmmîg ami>' accusanit of utilisait,

andl lie eiirciyý f.îits to sc it tibe of bmcii report.
It miiisi be esmîlcont, vi ihe itlot curvory Coli se rat ion, thiat a

stati mu, olîcrattitig it tilits sa>' t eau>' cantot knoss sslat li, uilisait
%S. It I mvsorkmig putret' In ihie (lark, an mu lit)îu iiore chiamnce of
siieccs,. titant hic orîlimî.îr>' coummercinal l>usîoess thai ke-elis; mni
.%cCotilis of gooils I)cîsset Ilite init'ialt stage of rase Iiiaueri:ul amnd
tit finai stage <if cash floum s ioies It simiîlv kîîîms thmat a

tcîtumm silan lias beems uiamt omît foi co.ul, isatges, eta., anid îhi.t
amlîethiiis lias ise'î receivetl fromît Cîistoiiiers, for mgliît. Blut
for hio% u ich ligli t > IS it ait> us utler at il litat împiauiac
fieî1uieît tli.î dCe t ia t> liti îî docs flot îî.ss li o ta c;iu 'aiî.>

umîcer thie estraiordmsi.îrm iîsi.maeue it rccises ? AndI it
pi oof oif tIhie smluuithlt i lia% e salade sithar sîmeh t it otis, (Io
tnts kiiiw tliiti oututxi, I gise lîcre Ille actimai resîmîts olfa migiti's
rti. takaiii, hoîuri) rrad ings of thc aiiiett iait comptîare lisenît

eith tIe repot ftirîuustied îirst d.îv to uIl secretrv. A rîm
tile iourl>' amîuiitrr readiogb gm'cs --z.57 aiiiheres. 'rme mia\m'
attimsi cadmuîg suas 39, tilt mîîmmummîîmnî %vas i i <if coutrse thlese
latter 6> asîe gI s ci iii [bttier tii Irri%. el atfil ts-eragilz c i iii

titis case %%sutil lic figiicti 3) 4 mi~ A. rhuvse <uo apphros.

ilii.tufImiN dIiffer l>s very licarly 2,ý ammpcrcs, o)r tellmier centi. tif
i lic Itiglier one. R cilticiog lis to Ihumre power li<u rs, fiîr a rîîn
oif 14 hîuilas ;1t th li iti al voltage of 1040. shouws thlat wliatever
ainouitit of filel lias hecti coistmicid to gcmîcratc biîcrlas gemier-
asied 49lherse îss' hotus Icîs tiitn.as calctil.ttct flousi tie reports,
anid t liai .oolseqîten lt 1 thli coiîimiliiiii of co:îl lier b.pl.las

licm g rc.ttcr titani as calcîil,îail. Absimiîiîg liant titis difIci eicc
0l"4 .J> lapi. %ill epi fhypg IlloîJîe Mear, wvhiclî iS AfIer MI f,îirlY

alosmjsihos tîtat thîc statin hî:s becît c rcdliîcq scith over
1',0(x) 11.101i. thlat il liaç not gcîr~c. Wlat kîttîl <f ilatiage-

mîentî i. îlis ?
Atuîtiier instanice of how tlle îîcrfcct laitd coiimîrclieiisive ig-

itoratce oif îirimîciîlcse, or bliid disregaid ol<f thii apîplicationi,
c<< lui dttes Io ami ;cttial Coi siccilaIde lîîss causie Initier tlîc mciit-
cr*s noîtice. A bmolt mîtati1 îaid $45 a ilîcîtthi foi lus lig'lits ou1 the
*liaiî rate"' 1) %Ni". and< ctîi elrc< lie could save iliiitCy b' lut-

sanig iii a iiieici. Ncect tiiothi s charges b> iîder rcîi<l %vecre
163. t )f Cgutirs-c lie tîbjcctctl>îî b t ti ieter %vas rîglît. 1ii uit,,

rase tie stat in %vas losîtîg m8 gv'ti dollai s cvecry îîîmîîtlî by sîmp.
plyiiîg inii oit th ldat rate. h1 a;il thli miiî gcinco kisiovn rcally
liow îîîîîcl cîirreiît wvas being coositincul. b>' kCcIîiolg aiîy i ciable
record of staionu output, tlîc change frontî Iat to tîleter rate
scotili have origiiîatcd witli tietin imsicad <if sitît Ille Ctistomner.

Rcttîrning to) otîr diagratin. noi coiiiig otirselves to the fac-
torS' ah ti st, licre %ystctîî reigtîs, enstiriig htrict ecotit>. A
îîotînd of raw% îiatcrial is follicd tl îlrotigii itsý saritiis chianîgcs
tilt sarioîis mîgtrelieots <liai go towaruls tlîc fiiîislied jîraduct are
wcll kisiosso tlicir psropîortionis, the cosi oif cadi, tue sicccsiry

%vas5te% thiat occcir dirîiîg the stuccessive jirocesses, arc cicarl>'
rcoagîizcc anid ver>' carefütlly kcpt down

ý4to tîei t pisjer litilîts, anti ai exact bi'
.:4 ograihy cati be writteit <if a copper kettle.

1>jus 1.i givng qîtantit)' anid puce of pig copî>cr,
J;ý wastc imi siiîelting, îiolishîing, nodcling, etc.,

.î~~6  & atîtlestiltatit costîîricc,cost pîricetlîiring its
variotns stages, andî suggestions as to

e ffecting ecooiiies. Dues this aoaiogy
t. * liold in 'i electric station ? liarring tlle

few bright excceptionîs altici to abovc,, is
~- thîcre one station iii Onîtario thtat weighis

every siiovel of coiai ptat imita the fîtrnace ?
0f course it is flot iicccssary to wciglî

simialier anictints thaît wlieclln-rrow ioads, lait tlle idea ks an ac-
clîrate kntcîwledge of the exact îîiibcr of lîcuiîds bîîrnt during
a nighîî's run ? If lie neitlier oceiglis luis filet iio'r ktîows lits
exa5.ct ouitput, whîat station maî.nager will bc bold enotigli to sa>'
thiat lits current costs lii sîch andi sucli a figure ? It is putre
giiess'wtîbrk andi tlierefore quite tinoreliable.

TRADE NOTES.
tieurge Wi'h.ie & Son%, or London. hiave fitteed oui flic sw maits of (.o%% &

>\Ict.e.tn. 1-'ergtîs. and Georaige A. tPatrick. t>etîarc. isîtti otw intertai
iril toirrs. atiii ' clapîper- t'igines.

*i*g.tnnnltinreiiiCflt as iiiî atlat titi biîîntss liretofoec carrocît on b>
tlle t oîininîon Etectiî Ca.. LUIî . "nt il ll t'ick,.Irdl tatuip Co.. 1.îd.. of
Stonîrei'. Ims is-em acqied by thc l'.tck.i Etectric Co. . i.t

Ile Ttica.iiu.in Getnrn Etectrie Ca. have ctosedn conir.ri sm th the King.
smon. Poartsmouîth nni i.miqîi Ry. Co.. for .tîditiîiiîîi îîImptient. inetîid.
ingit 2oo Kiossitti getiem. ot ant sc-verît tG. a. 8ora eqipnieniî. ati fouir
fout car bodîcý

l*c ite .is trce.iî & .atbon Ca.. hia% itet incnrpbot.ted ssmih a cap.
amuti %rock af siao.oa. ta mîaniufaîcture %-arban andi jorcetaîli goods for clec.
îrîc.1i îmur&bO',rs Ml. J. %W. T.1ytor. forgîîety mai.nager cf the t'etrrbota

C:.siio,î Ca.. as tite iiîtîmiager cf Rte nets caniipany.

tuje Monîre .* ciciric Ca.. .ugmis for the Ft'isoni teto Ca.. af ta.
turatu. report tî.îsîng ch.itigeti osver ficiglit andtik;ussaenger eievzror in N'ord
tesinrr % Bilding. Ntantie.ît. ftom hydrsîîic ta etectrir *'lie freight is a
6 k. w. mololir and betted. white lte paissengtr is -1 7 54 L w muotar dlirect
connrdî. *llte oircuit is n 230 voit ane.

In Octoluer List. tlue K.ty Eteci Warks. of Iltiitoii. calteit a meeting
ai their carittifs ani cosiipronIited Iteicr Ilabiltik's .it 33<4 cent% an flice

dollar t: wn-.s hoprd tai this conmproumise watild en.ib temr tu discliarge
thit Itibiltses. ic platcc iietîseivefa in a postion ta carry on iheir btustiness
bsmsfuliy. rhcse exprciaiaon. hossever. hatve not been tralmzed as th
conmpana> hae muisi sinite ani assigrnient of iher esmaic. *Fhc creditors hive
.tcceptedc the offer cf Mr. J. t1. Jol for mIle purchase of thie aisets. Tbc
bjiruaei weill bri cantiuîtî imiter ithe sa-ute siamu'.
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OMARfiOTER SKETOM'.

JAMES GUNN<

SS'tr u te di). race tc
t
îCI. t1%(i ait uIe %1111r

I r lias lîCCut s.ahl, thlai ati1 linutesi mtanu us Ille tioblesi witk oi
c ;od. lIn an amc whent inI iffercuice, t) tIlic siallesu, as wcll as
tlic largest, dîhties oi lire, ks a u'ryitîg evil, ount iay svel isî tu
appiîy tîe terniî , flontte!. "t lit ue lianîlcuilar dilectionîî of Ille. The
mten n lin tan lic t elictl upotît ii e n <t k laccd lt thilcurhlauid.
arc noute tnt) uiatiy. As, ne titis sautl, a lt.-Ii us aIt cadyl iii cu.
Seulici iii tllc wrld wleict t us ktîawnti l lit cai lic rclued
îupîn ; tîtat whenu lic bays lic luiows a tltig lic (tocs kns". ut

thlut wliet lic Says lic %iiIdo a t liing, lue eaun do, asud (tocs ut.
lIn Mr. Jamtes cîonu, supcrnttcdct nf tîte 'oonrutoî Strect

Railn'ay Cot.. WC bav'e ote, %Viti), lîy iaitlitliess to 4lîuîy, lias i'-
tauned to a liigh pmositin tnut, u s enî Calluuîg. WVluct tn ut t8<

lic! idenî tifie( lbiluschf wtt lu Ilte st ler rauI w.uy of 'IToytuit lc
n'as nultig vcry ucutiptiut, frot a îuurcly utattrial point tii

vicew, it le poisitin assîuuîîcd. 'lt Street itulwaty of tluat uLîy
ssiili its len' odd Iluisc cars, antu a1 sonuc î'lat t uuupcuifeu:t rtotite 0ui

Vouîgc aid Qîueuî Streis, cat rying a fcw litit1ieulld sugr
ulaily, raS a suitall aff'.ir. conttasicd n Ith
ilie railway <if mo-day, 5<1 slîleuiidly
cqîuippjccl as ait cciiic systetut, anîd
cns'criig icarly al paris ni tlue city.

l11n', as secreiarya ai ligneiîî, NIr. Gitut
dil li!s dity tit Iess t,îitiîul ly thlait
nîten lic lucauie a leading oiflicial cîf tlîcor

iituntl cotîcern oi to-day.
Thc suiljeci oi niur Skechl n'as, îo a

largc cstcîui, un tige manglienr bitta, su (ar A
ais luis cxîienc iii dealing witl muen
s Conceracd. I lis birtiplacc iras
llaiuîiiskirk, in itue iaîti If la;lkmirk, . '

tîcar Spiile I 1111, Scniaud. 1le lias tntc
ti titis day Insi tluc burr of lits Scottosît '

bulue, as5 .1 icwv utitittei Convsersautin
wîli littt, icadily proses. I lis failiet

n'as a ro;id contractor un Scntlatîd, and
Ille son workced witl linit kcepuug îrack
tif tle iicn's lutîte, anîd in otîler ssays
iiiîiiii up wiîli thei, and lias'îng ta
assisti th le liandlîng of large niuttîbers
ai mten. Aluer a timne lie left luis native 'MR jms
Itanisît and inîund luis way to Editîburgît,
svltre lie engaged in uiercantile life, hiolding a poiastbon for a1
considerablc dit wit Christie & Soit, large uuilitary tailars.

Frouin tlue tiutie lic first cntcrcd tlie icismiles of lité be Ilait -i
amitin tai selle un Autîcrucat. " \\ estwurdtl le coturt- epiuure
takes its way " liait uta tteaniuugless inîspirationi ftr fiitt, and *n
1067 lic luroke tuway frnt the lics ni Scotias landc anI taok sait
for A itirca, coituiug tdirect in Cuitada, andi locatiltg alninsti utut
iiediately on luis arrivai un te City oi Lonndon. 'Theuc lic iras

engagecd for two ycars with NIr. Chiarles l)unnctt, tanner %titi
Itaîlier îîîerchaîut. lu d11< îlot seeau ta the Younag Scotcuan,
luowcscr, that thlîc ssould lic iutcl cIhance foi hiitu puislt aheac
in the pîosition tibtaitied. î le liait fotin tîc a acquaitîtance witît
Mr. E. W. Ilyian, a capitahis ai flite F"orcst City'. NIr. Ilyia
liait obtatuied an unterestiun tîte Toto Strect R.tilway, ai uliat
day, tlirough bas'ing madie certain advsanccs to NI r. Wu'lluaii T1.
Kicly, Whio n'as iluen part owner ofi ulie railnay. NIr. C uîîî camte
10 TIoraonto au uie Suggestion ai Nîr. Il >'îuan, pantîy, o dotauic
watch hus unteresîs un tlue company, ant i t tîe s.uuîî tîitît.-uept
ing tic position ai secretary.

nrus it ivas that NIr. Guunn's cannectou milst ue To'ronto
Strcet Railn'ay, and wîiicl tlîrougli ils variotns cu.igcs, lias ne-
maineti itbraken, %vas couiienccd in Ma.y, t 869. lie tan looîk
back frauti the prcseni iutî aî large sîtare tif itîteresi ai tlue
n1îcraîions ai tîte moail ut iluose carly lays. \In. W.T'. Kiely was
Meacral mîanager ai the road and NI r. Giunn si-as secreuary,' two
important olTierb. But, as, nit tuhie bcginuings ofesery business,
tilt mn o iassc uit ai tlue staut caull flou bc tan panîîu:ulas un
Choosing tlue ssotk thai camte te tiut. M r. Kiely and NI r. Gun

tt

In îliisc (1.1)s hîd( t n takze hlcr t uruis itu reluejit the cniduet uur,
(Ir ti i n.ud. The)c (tdtinot always lîlcase thle pîîublîu any bet tcr
tlî,u tilt ourdi ui.ry 0.niitil. Il t as ni ;tti îtnîuiiuii t iliug

(oir Mfr. G unin tg) Iîu. Sitting il htli sdesk auîdhlave îîtis nn îu
thle tlne auid lay t nuuî jilatits itS sutute i *c>gu. tnt y, and oui ciqiility
tn) learin th.ît tilc tnuutnr %Vt li aid lîlutidcrdet v v, tilt gcuicr.l
muanagecr, Mu . W. T. Nitdy. fi t n ulîl uilet) lccnIlle uic duty (if

lie( ret.ur) G utun t0 ifurin Cottducti Kie!y, îlit if titiis kitid oif
tlurng n iicdait.uit liç wuuîîld gct luis s alkitig tiikct. Au1

atîltcr tintie Cetranl N ti.tC Kic y n îild lic ini charge if tIllc

office aînd a cîitiliplinu wnuîld bc iadc .ugaintiî Cnltiutictnr G uilli,
sîlin, tit rCîîuît t utg .ut leott eiUlul i)Citlfqirgîctl ithat Ilis list it
n'as in jcuiîi.ut dyv if. aîs a Cuîtiltittnt liecouîtl nuit ilicet tle piublic
wits 11i .ut t cl c!tru(it clt uutuu r. Iliese %vrt .8 feu' nf tile
~Ile;ts.tui tcse ni tlîc bîîsies% tuait ii t lîusc Carny ulays cameit tut thec
li stiî supetrititctidcut of the Tuorotou Stitet Railwsay ('il.

1li tçuîu u.ully ut tîi.% lic (if intîcreti tg) rcuiîk tîat initr un tilc
d.uys oif \Vmi. T. .uid t Co. W. K:cly, who luiterwarilk lîcauîîe su
uitiîatcly a',Suî taled itu SItct railwsay uuu:îttcu, utu Tourutou, thec
buisiness tif pubilic. pîrnpuilsion in te Cit y vas In ti'latul tid.f Nilt.
A leNandtic Eaîstu, wliu, n tt uttiers, oivrauueil tle firbi strcl
t .ulw.îy tut Cutia,, uit Toonrto, ttî tilc ycai t 8(it. Th cotuiîtruc*
t :out Ji tilcti on st rg:Ct I ite nits cnimicccun tItitlc :6t1 day of
Atgttst uif tltt c.ur ,îtîd i ias îilicncd tut th lipubllic t tilct t ti
ulay nf Scîîiilictr fîtîlowi uîg. Thelî Quiut srcu't hne n as cuin-i

iiîede oit tîte i6li day tiiOctuiberr,

880t anîd oplctîcc tut te liputblic tit Illie
2î1Ii (la%. oif I ecalhe1r ()Illie saineuîc tar.
'l'lie average iuilicr i lasseuîgcrs car.
ricd daily oit Vbouge St reet ai tlat t itie
n;us t 270 andi nu Qusecti Nt. 68~X A few
yc.urs latcr ilie strCet r.1ilway pilicnrty

4' ~ fil itt th li land% ni thlic t:s' cbtate,
an I S&q it Catrne itt tlle lîîSbcssin

(Jni tilt Kil' lirOs. l'à 1873 1I"aîk
J Sîiiith luitou Sir Franuk, setiator; lîcatiîc

'-' 1 large ilnrlîiuc itiui coticerit,
- , ~.. ¾ I ittyt ug <uit NI r. \\'lit. T. K tcly nir soutec

- $.~ 50,000, atil et pilicnty, ., ss gctier-
aIls' kuînwn, ieîintuid ;rac iu'all y in tlîc
l auidb oif Sir 1 r.aui, Stiniîl and t c. %V.

l<it i 1<1 tltc tile thlai it %vas tukct
over liy tillic it y ini Ni ,rcli. t 8'>i.

'l'lie luistors' ni icguiat itîts at tîtat
tillit: are su> remcit abs uIo c cîcar tuî Ille
uieuiorv of altutast ecryni. Thle

.*ttotin piul1 tte ontcrs, as lier tilte
RSGU N N.rd s',as $1,4 53,788, atu illustrattion oir

lios valtiable thle franichise liait bcnt
in ilînse iluu:ty yearb. l"rtin Nlarcli tuit Seputilîcr t 8gi, nien
uIl presenit Compilany îo<îk lînld tuf the busiuness, it reuiained in
posscssin tuf tîte cuty. l>îrig tc interii Nt r. Jamtes ;uîno

n .ts cntttutcd geiier.l taaiger, n ili ettrrlmnary uiowcrs oif
maa.geent anîd luc.usy ttsîintsibiluîics, a uigli triîutc tu lus

ability anîd Stcrlinîg intcgiy. 'l'lit licasy reccilits of tlie toacl
ivert ;l dpnsoitedl it tlie tiiiici f jaies (;utnii,.tauid lie lîersnally,
niilinut .îi> n îtie3î,uci îy an>' City uflucer, Signedu al

clicues for îluslurscitici.
%t1 j soîlietlliuiuu,' lke So suiutes of track o-da y, i Ille tu-unIel

oi titis, praeiically, n nrkcd b> tlie clect ric >ysteti, t Tic roIntoîu
Street r.tilway will tlwias hiave a 5'cty lively inttercst for clcctri-

NIr. (îînuî reunait'. nue oif tlie cuef offirers intier tlie ncîs'
tiia.gticuît. 1le us knovn as suîinnudet, IbCung thle tî'at

iii chai.rge oi tilt jîractic.tl opIerai itits ni th licut ire systein Il is
%%Isud attu iittiiate knu c lni tie S>'stetti fronit usi îitiec

,tit îcculu:tl> tuts finit foîr titis puitîuî lîdu is uicetilcss to %IV
i lai tlic n ork, u bellii: plntnuied cltl Ith t l.ui.atict lu gl regard t<î
uluty tlî.î led tn soirtcss ui i lucit: u timportaunt pistuins lic lias
liresîintîsl>' luld iil) iC ît with thli coiii ut>' dlitng tilt pasi
cîglutecit ye.trs.

'*'i*etsc ytau s have lîetini f o busy a cliar:uiter lu pecrmit Ni r.
;uunn t n ter ail aIl la rgely ttit Ilic work i lî.u tiîcts unt ctils
tuidte <if Illeut rcgiilr lI)tbtuics. Ile las (ltie Weil tilt wnrk

i lai na-, bcside liuti, anîd tIi k, acter al, us til ic ughest cnifiiint
thlai cati bc îî.îu un an manu:uut. NI r. (*untîi us a I 'rcslîstitn andl

-tui acive' and ecicut sttetilier nI the bonardl tif ti.uuiagcunin ni
thic Westunitister I rcs yitti i litaitli. Icti nll y lit & is us-

sebsed of the social îiiaracicnistics oi th ScoitbiI peoe aiîcnd luas
-% lîîsi of 'sarin finîs in tie Cît' tif lits adtonu.

týIifil, IS()S
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QUESTIONS AND ANSWERS.
*A Suis(rslhcr , %raie%. i notice tisat wlcn ive are runnsng

<fIr (1> ,,.usaai ti k t liseco uîsitsd IîrushI nIl !ii sîîlîeslscs èt red hout.

i'iey ;lie c.îriîn IirUlsllc%. i have doine almost cveryth 13 r atil
dt, oi f tai tIr% andi ristittI '. <, la %lie %%i i) i l3(. I no1(33 Il. ir
la'ips bilan uout i <'i quît ki . I lie ftuse aier bt ais iti., butt the
l.aisaîîs o. CI , *î'tki>. . il îtite f.îuiî oif tilt 1.1133; or tise mait

A.\\. il t a iias %iie 11i atiuî C.tif. t 1331 , asagis tIlle reai
- .î.s,-' foîr l.îtîqî i iîîalî ont. *I'Iîc ni.a> lie pour ianii;s ;or

asoi praîlî.îîly. tIlle dyl>ini IîiC!>StsiC 3% tant3 iliailta3Ciliecostant.
'l'lit pilillt 3:3 33(1cattlr 335:5 y lic O53t aiajîîaîet re:d3îg ton
lait% i lise traîîsfursiler bstelfi issas hi' bucl as ta :îiliîw a vcry

i %~ itio trai 1taressure bet tteen fall laitd liglit liu.cd. Agaso st
a'. % c8> .Laei% tia.tt lise %%it n>'s se as bo fuitaly clebs>gnct, ;as te

le e lots' 1'1ît h i pI essîlrc at tise laiatîs. «I'rn .1 c.11.auge or ilmp
its.tkc . sfr abat (lots alot .îisvver examinea tilt potcîîtial îndlîc.tor

*t% ta) 1t. c a)rrcctlCs%, anîd go aver the wur:31g %sSteI3i. As ta the
lirîilà traîhle. exa.min tit mîat baille; tizitcn ail c0onnetionis

.toit1 C-j (Ci..1ii ,Ce tii.it thle **CIlti - lirtsit tst.tkcs Lti(it conntitiil
%%it -lit *lbrush lisalter, ad tisat ithre as noa poor conîtact ans'*
illieut. 1, ici'> tliil.keli tlit tilt troubilc' a! c.aibcd iy entier
msachiîne tir isps intacls slire ;srobabis'i a the at tetion il re-
cclivc!s.

J. J. t.,iei;tais Ont.. %%ri tes : W'cuid voi ksîîul> tIirnîsgl
yotir iaL3.ile 1~iii ImmLA. Nî.W.s dcsenî ic i atest ;îroccss oif

Iiroîhîcaîg C:clcuc Carlîice tT. L. Wilson lirocess). also a1 tics-
c.rs;îtsn tif tile electric.ti furnace used agi its production. 1iel

uonidntniibs it.tili iniceîet >'uir rentiers as> tdos discovery vvill
atTeit eicctric lisgistnkt, botîld lthe riglit tai mianuifacture sasie

lac cave, cd %vill pigent.

2\ý'.-fl3sere ie varins kmatis of Clecttocai furnaces. Thec
main33 doi: %ce3ins in lie toi place a iiii\t3sre i nie anti carbon-
%:as. aiiracitc co;tl iiiiiii tihe influence tifa ;Iowerfi ciectric
arc. Thel cmtct nature of Mr. Wisonsprocess liassnot yet beco
siie puibc. %%*lien it as. ivc shahli b giad to iay it before ostr

1. 1-.NI.. Orillia. Otnt., writcs : Saine taille ago 1 ivro:e you re.
suai:îi:g tî bar silagîet. anîd fallowved s'aur dircctions. btst whcin Ille

-tei b:as %vas îîiaced ottessti an tise field iagnet of
.a u:. gis.tC3 o. j> 11i< ncitn ieft thc for riCe

hu,,. ai n.1, il., mot iii.t>znectztd iî.su mlhen it %%as>-
plat ion. (*.%Sb %ou3 C\Ilt i ii.ii.i., tir taii >03 Rive Ille

furtiser 3n't"uuminns?

d\>. Nta i.îc mîade il tntii<eIl %onîncitliere.
1 .%kt .a talc and, ji.tî C si in a1 àmasiât poioun on tilte
<1> a.asia,. if ai a% stiait.i> ns15 i.t>tI %odcuut tîatcrat

oi s.Idi* 4s tant îsIiî f Ille file <(Ile! flot iiiag _4

net .:c, tise -,sI u ,ta dtis -1 i.(iiair tois fli ti .îsio
il!sClf ., fia 1,1.1181c. I t .i laatiC %%di i1<) abS %iil t% ~ ,.

ù% c lia,.

NI. R. R. Wîrtle: . i. Wîî sthe rcason tcriniiinc carnlitin,-
caiion * annox lac carric.l on thtigh tise Atlantic rille ? z

Wliere (..333 1 gel a dlcst-t;stion oif tise tiîsjîctc lczr.ipls? 3. W'iiat
- t. e 3-4lati tif tise .aii.it3re ire ?-~ 4. %te ticre cie-

plicîtîe m isit lh tranN.iiît iralt prduce specisl watlanttt lossng its
aligsiail aisdlocsý. ai paii ca aise- If tant. wlsy flot?

A. s. ore.olîia cti cistfiç 3% 3 gre.tz oWviig tas large
mta catit.îitt' saf calîle. z. Iti au>' isodrn worik in îciegra;îhy.
3 Cii% srtîna ofl Irli-ttle 0r an>' aiîcr %ise is the arca tir

saîrf.î< o ar isc ctiaf Ille %v.ire if ctst acrats, uîstially icastireti in
circulâtar misl,. 4. Thle are ni) telephons 'in practicai lise tn
;biaiîkitc tablat Nicctti. l«ic% un 1 parlscular teictand for theni.
Il sîscie '. a lisdici s;icai.îng telejihane tlîan hIe ortiînary
instnencî ivaiill tliblc-s l>e fotiicoîîssîg.

E V it . Stvc t.t-e . (gi. rite-. Wotild voisî l>e so kind as in
snfohîîî aile %icem i eaîs puicrcise itnn.atrcin;Z glai %isard in a

rotin otf isgliinîiîg ariester itescnbrid ini a rcent nunîbet of tic

*Xs:- 1.n - alit'. flan mî<'iog martal -% madie b>' nîatnî:facices
of liglîtîni>., tIrzc'.tm in thecir own as;paraitîs- but %c .e ! t do
flot kntii %af asà' sucli sîcial bcsng îîiaccd on tilt mîsarikc as maich.

'* ressîan asks. Wili >nîs kmndly give nie a receipt for a
bitec.r caioîstl that wilI reninave baeale atsd not injure the boiter.

\%'e lise Li.ake Osntario wvater wiidi is ver' hiart on a boster.
St:ttc uitsat tît:îîtit>' of tilt coisî;ound 30 ie.

A\.%. 'i'Iîre are nus3ii>Crless subhstanlces uisedl to itrevent seale.
Ore oif tise lest is causstsc soil, htst tooti îcb 5110(31(1 not bc tiset,
ats at ss lisalle tn att;at< Isle brass scats of c.ieck valves atîd stop
valves, aaîd corrode ticuî soniîewliat. Viegetable suîbstances, as

stsusîads luait stisîi;rv clin bark. or asîy bark or wond, sucli as oak
chisps tliat colitîmo tanie acid. are alsu very good and quste
liiiisslcss.

LEGAL.
l)3Xo< %.''1~. 1iss 'vas ani action for $5.000 damages

brougiu .sgainst tIse City or 'l'orotito, tue Troronto tat Misîsico
RIlîîaw.y anît L.iglit Co., Ltd., antI tIse Tornto Ekectri Lig'it
Co. by otie I)ixn 'atr aijuries allegcd ti hsav'e been sustatined by
ctisîing in contact witls an electtic light taile wvhite riding on tise
ti,îper dcck1 of ani eiectric cai on tlue M Iiasico Electrse Raiiway.
'l'it case ivas licartl befur Isle lion. Mir. justice Robertson
:trait -a jurîy in tue Court of Assize au Troronto. Foilowing are
tue SerIins of tîte jtidgsinent :Thiis actioi ag'ainst the corporation
oif lise City of 'I'ratîto is lisinissCtl so far as said corporation is
aflcctci b>' it-is <lisuuisseti withnut costs ; and as against tise

''rnoEicctric Liglit Co. this action is aiso distsissed with
cosis ; antI tlicjtsry fsnd a verdict for tise plaintifi' against the
tiefenda.nts-ilie *Itaronto and Mimîico Elcctric Railîvay and
l.i>.'lît Coî. i.îd.,and assess the tlainages at sono. I mrter jutlg.
talent tai bc entereti for the abotve stsîs of $îooo witb foul costs of
tlic action to lie entercd againsu tise Troronto antI Maniico Elc.
trie Raiway and I.igist Co., ISd. on and after Isle 3rti day of the
nc%t sitti3igs of tise dii'ision:ti court.

THE WESTON FLUE SCRAPER.
'fîur attention oftaile cngineers of Canada is invited tn the

atiiertisCiicnt on anothcr page anti te the aecosipaoying illus.
tration of tise Wieston Flue Scraper. Trhis -craper lias been
pronotinceti by sanie of the 315053 conifietent Asonican engincers
in lx', anti is t!tiaratntcîl ti lie capabîle of fuilling ail deinands.
iiesng iati soiciy of ,îîaileulie iron, tise blatdes .villaiways keep

.a gond ctîtting cage, anti the action of t- coul spriog Icceps

tha'sî to ticr work', prcvcnting tlicm ftoni riding oaver ibe scale
antI <lin.

Ans' tension reqîîired <'an bc plat3 on the spring by jutlicious
acliju!taillent of tîte set mais, thîts nisakitig it atdaptable ta the
strengîli of the oaperatoiranti tht' amount of scale anti soot on
tlle itie.

Attention is also rct;tcstcti to the *"shearing ctul." vhich is ani
exsclusive f.'st:rc et this scraper anti wiîich it is cL'tiuned nuakes
it tlle casicst rtinning in the im-trket.

PERSONAL
Mir. 1. t.loEl of aile t.cîatsctok Etrmnc iah .omimny. Ceatscook.

Qur.. wa r.ntly matrti in Nçw VS ari-yci> to M lia jean S'onon. formrttv
of Cucnok. anati rccatty ofaiarkIon. Msctî.

Thbe ýudern 1ata i% ar.noutinml oaf Mr. Francis \*ariev* îuio for sixiCCO
yt'.îs past 'nrtd the ;.nsitio r cf ns:rsec ai the lliamitton watcr ucigtr purnp.
inC station. NIt. Notihry %asa liroxhtue ai Mr. Thas. *Nouhey. of Totonta.

'The taun taf lirspa'ter tus îriîen a (ic )rears contracil for strct tRhting to
J.intc% t'rni.s4. ci hestron. ai z7 cens pet tîglît mc nght for 3Ca0 nirhts
pt r.s.

'flat rimnatîgi of ttîeIntrt Meaie.i $ rl w1iy Comptuny for the ix monîlîs
tram Sc;.îmtxs'r Io Apot 1 àmrinirnta tu a totat oi S46726z.63. inalisng a
oct snrre.%5c ç.icr the -urne six months of thse star ptriaus of 9;43a

Aiblil. lso5CàqNADIAN ELECTRICAI, Nr=WS
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LIOHTING PLANTS.
ItiliOf CAN AItt1A N t.- ICt 1CI%. LI,

I)FAR SIR,--] aras ittuchianteresteal an tht ;article ait muanicipal
ownerslî tif clectric liglititag plaians by M r. G. 'itcFrct
which aplacared ian tht jatauary mnnbcr of the N iW as well as
in tilt discuassiona whicli totîotasc.

As 'Mr. Fraser an tItis:article, as wclil as lii a coaaaitaîta.iaata
irliclaappeareti in tilt Taranto Mail over lais signataaae saie
tit since, cratacases tilt palier whîch 1I ;rcsesitcl at the Mlon-
treal convention ai tilt Canatîtan Electracal Association, h beg
lcave ta acîahy.

Il tîtat palier 1 arj4ueal anal enaleavoret ta show traini returfis

lzivcn that in townas large ciiotigla ta suîpport a flair sitti planat,
tht muitnicipaal liglating can lue supplieti cheatier atat will lue lir-
fortaîct hetter b>' at piivate coiaipaay tItan l»y the corporation
itsclf. 1 alto cxpressctl tîte opiniona tlîat at as tanjaast for a1 ant-
cip.dity ta csaablashi a lîglating platnt an oppositiot t a existing
cotîîpanly, prasidedt tht coanpany are actinag fairly. andtisîal nS
51n1a11 places, or whiiere ilicrt is n1 atîter plant,:a iaaanicîpatl plant
aaay be justafacti on tîte grautaî ai ptiblic nccssatý. 1 tialt îalas-
etl ta sec that aiiy argument as saipparteti by salit la emtinent mena
whio -are able ta pass an andepetitent tapinatîn. as NIr. Biaillargé~,
of Qaaebec. as wchll as hîy .1 large atuarbel (If cigitacers aVSO - ave
hati experience witta municipal stations. MIr. Fraser takes ex-
ception ta oay argument, thtîaglit Ie\presscs hiataself as in arcord
with rny opinians otherwise.

la tawns wliere the lîgiting ltant cama lie apetr.ttcd in connec-
lion with sane allier brandi of tlîe public service. such as a
wvatcr ptamping station, il is qutite evident tieat a sa-ving can arten
bc effectet in the total original investaaîent as wcll as in rurni
expenses, althostgla in cities %%hte tilt ttaahinci y is rtinning ahe
fuall twenty.four Itoursecacla day -tvlcre te oail is large cnough
Sisal -lif the aîîaclaincry can be operated il ils niaxiniatatai effciency.
anti whcrc ail tîte meciptayeti have tlacir tinte tulty accaapicd,
h do flot sec tîtat anytlaing cans bc gainiet by combining tlace
two tieparimients. hn tilat smnallcr towns iacte taaay bc athier
cansaiceratiors. ton, wlaicla wcigli an fayot et a mutnicipal plant.
ln sucb places, if tlacy hiave a private plant. it is aastaally catrricti
on in connection wviah soane atther buasiness anal dlacs tint reccive
the necess;ary attentinn ta tictails ta give a god service. If, ;si
saach places, t pl.:tnt is owned by the town, tilt public tak'e a
cansatîcrable intctest in it antailat coîtianiiit in charge lande
theiiiselvcs on h.iving evcryal:ng an gondl order a nnreover, the
chances fer " boodie " are far vartous treason> ver small1. A
nutaber af saach plants have been atastalîcti oait. Ili hIrace.
bridge, for example, stet town lîought Purt a private plant wliich
hat been runnauîg for saine tante, overhauled il anti enlargeti il
somesh:at. l as tiow run ta cannection witla tht wlatcr putiping
station, antI as gtvang such gondl satisfattion taaaï, hlas alrcady
beca found necessary ta frirtae ancreatse il% caîaacity.

The cambined .unîipang -nd litghtng st.aton a: Orithia is a1
good ont an point o! construction. ,t ais well arrangeaI abrougla
otat, anal it is quite probableahat this plant c.an untiertîtecircuna.
stances bc operateti vety cfficicntly anti ccotnoinically. Tht
figures whach arc gaven conccrnartg si are ver) ad1urng, but 1 do
flot find it statedarl nsers: that they h-ave lîcen iacalized. No
accounit is takzen o! ansurance, tieprecaataon. anterest anti taxts;
snore-over, saome o! tht tnen emplayei seeni ta haave v-cr long
worktng hours. andi ptivate hlaaltang tana parsiessusuahty fint i tnccs-
satrytohaivea aria pairol iliestreet circaatsdraring hibingliours.

In bis communication ta tht «Mail, Mlr. Fraser clainieti tîtat a
municipal plant is flot requireti ta pay rates antI taxes. zAr4,aa .ng
(rani the samne îarer-nises, 1 suppose lit wvoutt dlaim tîtat whien a
arn happens ta own t baisase lac lives in he is flot raiirctl ta

lia>anytlting in the way o! reni.
When ire cames tn conasister tht large towns anti cities the

question assumes a soaiîewhat différent aspect.
In tht argument wlîct;bvr.a corporation or a pitats: conipanty

can aperate: a large tplant mort econonically, 1 repeat %vitat h
staieil in my Montreal ptiecr, ilia tilt biardea o! proof lies witla
tilt acvocates o! nmnicipal owncrslaIip anal ont wath tht side of
private central, as NIMr. Fraser woutri have ras stappose, andi it is
tbcrtort only necesstry on thtc pari of tht latter ta point oit
possible defects in the arguments paît !atwartl by tht champions
o! municipal ncrship. ut musi ccrininly lic admitted xhat tht
possibilily o! altinanac comitptinn. -lht pots4iiity o! politicail

p.irtis.tusl) anllueaas.iaag .î;unam a n .d thitt.sbl or tiltc
saie tandue intluence bcinx cxcrted ta kep in office inc<aanjacta
pcrsons tu thc detriiîaent of eccaonilcal maanagemenct, ire 1a0t
aaaagiaaary bitl arc real difficaîlties in the way, "csaaîlales o! wlaach
arie iot Mr ta teck.

1 agrec witlî Nr. Fraser that thc whlaal argumennt sccaaa; to se-
duice itsclf ta a weaglaing of tacts oaa thc one sitl2 .and possihilitirs
oaa ue aitier. Consitlcring the queastion only frouin the commta-
cial point of vicw, il niutst bc decideil by tht relative cfficiency
anl cconsoany of municipal pIlnts and îoivate pl.ants \aw, of
the ftacts on the one siale, thlt principal anc is titat tiat municipal
plants wlaich haave so fat been establisict iii tiis cotuntry antd
tlae United States haave flot yct denaunstrateil tiacir ability ta
saapply a better and cheaper liglat tlian is fumrishccl by the private
plants. 'lli possibilitics on lt(? atlier side, as puinteal ouf by
Mr. Fr:ascr lainîself, are tianse aliave sîatcd. Front tilt conmmet-
cial standlîxint this is rcally ail thcrc is ta lie saîid

E. CARS:. IE1tai
Bterlin, Mardi 30,*sS9 5.

CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.
Notea.-!S«tctatof thet iou. A s.i&o. at rw Io Çoi.art ta us istatter

loc t:.w st., titi, t>eaotantcent ns laser titan thte aota of cach naontta

1AMatI.TO'. ASSOCIAtTION NO. 2.

At the hsa two maetings of Hanmilton No. z, consialerable
business t>f importance was transactcd, and saisie vcry intercst-
ing discussions indlulgcd in. Ainong the inost imfportant Was
anc in wlaich the acqiairenicots of an engineer for différent
plants anad the kinal of tmen reqttired for engincers was con-
sidcercd. A discussion tuk place upon tilt apputainoent of
representatives ta wait upon tîte Ontario Gniverment in con-
nectian wvitl the Enginccrs' lictnse bill. The nicnibers isere
vcry mucla plcasedi with tile report of the telcg.-tes ipon thcir
reiurn haine.

Wc intend haolding our annual supper cn the eve af Goa<l
Fitay. As usual, it will take place at thc Commeaîrcial lIntel,
andi it is atot neccssary for nic ta say tisal :tll attcntling nill have
a1 gondtltimte.

A deputation tcprcsenting thae Canai:dian Association a!f
Sýt.tzonatryEngineers retenti) ivaited un tt Ottuio Govcrn
mient, andI reqiaested the aiti of the Mliaistry in sutpport of tht
hill ta malz.e conmpaalsory tilt obtainting of license certifacates by
siatianary engineers. ln vicwv of thae opposition ta tilt
mecasure on the grouind iat the A~ssociation are seking ta bc
cameis a close corporation, tiltdcputation cispressed thecir willing
ness ta Icave the licensing in the lianus of the Griverniaient, andi
<ufferei an behaîl af the Association ta furnish an e,.timining
hn0.ard( sa a,~ ta rentier the aperatian of tst S<t flJîniîaT he
depaax.ation %%as < onîpobeti as foillntws NIessN-; Jameis I)evlin.
KingStO:î J. T. Sttîart, l'eterboro'; Arthaur Aines., lisanifaitl
Gers. (;ilchrist, Gauelph ;Robeat Ma.-clit andi Duincan Robert-
son., hiaaiaiion :Fred. Don.aitfson. Ottassa ,jahîn Grailant,
l)restlcn; Wnî. Vatigîtan. Bterlin . A. E. Edkins.A. NI. Wirkens,
M. Vs. Kulalmati anti 0. fi. St. ]aoin, Troronto. They wcre
introalticeal liv Mr. Crawford]. The spokesmien were Nlessrs.
E<lkins, Robertson, Devlin andi Si. Johnt.

'.\r. james% l)evlin, Secrcîary ofate Kinso Nmc.to i
the C. A. S. E., bltildt maisfoitttnc recently ta braklis fer5
ishile siepping afTasn electric cas.

NONTREAL JUNIOR ELECTRIC CLUB.
Fcbrîîary 25. l'aipcr n "Treattînent of Stiaffting lî> Acciden-

t.al Shncl,, t by K. Il. Sitr.
Marc 4.-"apc on c'v lcctrical l)iscoveiy iin Pim.try

Illtcry," lîy F. W. Sayer.
S~ad t .- 11apcr on "*Teltphionts." lay W. T. Sulton.

Match iS.-l.tpcr on *' )ynaniaas" part îst. b>' 1. Turner.

'Me fotto.%irg arc the offtcarseka of the t.encon.b'trmc Railta~y Coma.
pany for the pte..ent y=r. lcsi&nt. 1f. A. Es%çrist %ie.-litrdent. K. WV.
Msoore * martagr and irtcàsuttr. Chas. E A Cart . x-ereîary. !;. 1< truk .
awSslant smecay. ('has. cury. %i ebrintrndrrtt. t. 11 t>vhatr.
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ptllllt.>ON TIIE FiVTII OS' YVK.IV SîOTIS 11Y

CHAS. H. MORTIMER,

Corne'r Yo-ýCe.aaf ARiahmoatd.Streedi.

TOF~O~TO,
Tceaare2362.

Nvts Vux it .vV INSukANiCE BLDINGa,. MONVRswAI.
neîi *relrjuhocne 2299.

Ad erttWng races . k.ron,î.îI 1 ona apil"ttion. Orde.. tor adbcenitine thlad
ceactarate aoraice of paulâacation tiot ater tan the isth day of the monttai in.me.ita"î
precealsng date of issue. Chanta" in adirettements %dil Le mnade whene.ee dtsi.e.
wihotit casa <o the adretase,. tnit go aure pieper co.ntIi"nce witîa the instincajoos
if the adeeise"r, true".t foc change shoald îeach the office as eniy as the i2nd day
of the mnorth.'ivl.crro 

s
*re FL9,(-tRgieA NXuse witt Lc maitid ta sulacriLera in the l>oannin. or the

United Stages.. staa 0te. fair $1.oo per annumn. So cents for six mnontha.. The p2;e-o$ .uba.cripioa shouta Le remitied Ly cuiia'ncy. in .egiîieir.d lette. or Lv finiraicîde
payalle to C. ai Mortimer Plea.te do flot seia.t chelues ona Socal luiita unlesa 25
cent. as addeda for eamt of discouant. %Iney sent in unr.git.i'ed lette". seul lesti
seaadevi* rita. Satlactiptoos fioni faareagn counarie. eanieacri in the Geueat Postal

Uin. $,.jo p.. annum. Sutirsiptin arc payable in advaiice. T'i. piper will Le
dicotnae i naioa of terni paid fare if %o aitalated liv the *aucriber. biut

sehen no siact un.aiidsnt: enisýil.sjl Le continiard until instraactions ta dis.
conitinuie are ecelii'e andi aIl aisea.ag.s paitt.

SuLecatie," maiy ha". ah. nailanc addiest cli.nged &% often as. desu.cd. Wkraz
gdse r.si~~. aasay lwzrA aidasu inli s lA, snAddevs.
Ti. aalatsî iaaiaite. -. tuiWa o(the failureofautascnLers totee thcir pape"a

aocnitly and teTialaay.

Correspondra"c i. iviit.d tapon ail topieza legitinaiuely comansithin the %cape or
thit journal.

iai'i ICI %I. CIVa oi'Et. CANAtiIAtt Ft.F.CTSSISCAL AsSOCIATION.

CANAI)IAN EL.Ec*rRICAI. ASSOCIATION.

OFFICIERS:

t'~ J DVSTN.Local Manager BlTlehn Conap.any. l*oronto.

tçr Vr.Pa:aînr
A. Il. NII 1 H. tInsli.ctot L.anoîlan llatil l'are tsndcrvmnters. lorunto.

2 sti VICE. Pi( rsîanc.,"r:
t-. IERKEI.EY tOWLI.. \Ian;tgcr (ita%%a Fjrctc l.glît Lo.. 01qat.

CZ. Il M.ORTIMER. lliisler Et.a.elaalÇAl. Nx.ws. Toronto.

Fxa.crmiva ComaiTSa.
IIl NMciVARI.ANNE. liet Telephone Compaaasy. NIonatv.il

GEO. BLACK. G. N W. Trcrmpha Coa. Il.ai .. ,n
I. R. ROSEIIRUGII. lcectimria Dt-ccnctîy. Schaaol of Practal

Science. Torcnîo.
L. C. BRtEITtiALPr. Ikliln. Ont.

JOHN VLI.E. Managet Guelpih Gas and Electric: LJght Compotny.
4 Guelpha. Ont.

1). A. STARR. Elctrical Enganeer. Montrent.
J. 1. WRIGI IT. Mtanagrr Toronto Elrctric .aglat Company.

J. A. K NNMMERER. Royal El-cîrle Coa.. Toronto.
J. W. I1 AVI.OR. %lait3rev tieatiorci <..aîl<n Co.. Peittioro.

NIONTREAI. ELECTRIC CLUB.

l'rsaaenat. W. 111, Siitw. Montrent 1lectric Ca.
V.re l'rrSIitent Il O tWaaii

cuniaiate \ii .tn.genirna. I. V l'.si isatr. W.' GatCAHMî. J. AD.tAs

%.'NADIA\ ASSOCIA71>Oti Or STATIONARV ENGI\*EERS.ý*

rae.aîîenî. J. j. laiaa.. . Ioartl oI Trade ttldg. 'Montrcal.
Vut' Presder.t NW G' it £ArKcctbK. Toronto, Ont..eenetaiy. lA3trs lttt. .K sa.Ot

1 reasarir, I)t.%.A% RibauIZaT5.oS. . llaaeatlin. Ont.
Condatetor E JPiup. Toronto. Ont
l)oe, l.toepe. JF. Ceai-y. Wiartan. Ont.

TtOîoWrTo ',(xCi No .- N~leeis =1 and 4th Fnatay mcid manth ani5loam 1). %hAtftestiry liail. Wi'lson lPhifliMs Pa-esalent . T. Evs-ticaed.
,ccvetaary. I.nî.-r3atv Crrm-ent.

IIAMIITaX- tltstl No. a -Merts 19 and 1tnt Fridiy racla oStt in
%Iacabe's liait. jos. Uaradon Presideni - %'Vi. Nomns. Caravspandtng

.4ectrtary. att Wrlltgton treet North.
STZATIPUltb lltastat Na. 3. -Jshn Uir. Iareident. Samasel Hf. Weit.

S.«Meary.
nu.%-.man s tsit No, 4.-Nlrcts 2nd andt 4tii Fra.uay caci rmontS.

C. WalIkrr. Pa-ead-n: )awpi O£le. Ikv"myr~. Brantford Cordagec Co.

LONtI)Op UiAticit No. S.-.%Iees an ShetAioad 1lait fits Thuarsclay saîng
tait Fr*ial.tv in rca taionth. F. Mitchell. i>resadena . Watlaa \Irtdrn. Se

raa.ary Treasurc-r. 533 RtehttaaOnd Street.
IONTaICKAL. lîltANIsc 'o .Mat st taad 31d rhatrsdy -,tch attonîta.

In Enganeeri Hlall. CîaIR trat. l>recient. Jas. Robertson. fi(rst vice-.
- Msîent. IH. Nutrait. seconad hlcei.tsient. jus. liadger. srcctt.ry. 1. J

V'ork, hoici of Traite iitistalang. tre.surer. *Ilios. Ryan.

ST.LAUIEN titANît a. .- NI"cts esery NIonday evenanp nit 43
tlonsecasars street. \Iontr-tI. R. Drouin. Pra-siaientl, Aifreaf Latour. Secte-
taay. 3u>6 Delasle striet. Sa. Cuttegande.

llsaASt'>o.,i. MIAS.. IIItAScit No. s.-Metat ast anal 31'ti Flaîlay coch
nionath. in o.aay Halt. A. R. Lr.îseload. tircaîdent . Arathur I-Irs&iing.
Sevretary.

G;Ult.l-ît lilANCil No. 6.Mcî st tandf 3tt Wcdnesd.ay cch naanth iit
7:30. pni. J. Faralyca. tP.esicient; J. Tuck. \iace.lrcident -. H. T. lte
ling. Rec Set-iry. J. GJe"r. Fin..Sccret.try . retasurcr. C. J. Jorden.

Orrs;- BaAsci.NO. 7. - Mieets and anad 4tl Tueaatt.. raîcla
îîîontla. corner Bank and Sp.irks staceas: Fa-aaak Robet. l'residenl F.
Memîril. .Skcrretay. .352 Wellington Street.

D>Xta,. llAS No. 8&-\mtes caca-y andf wck in catch naonala. litas.
Merrtll. Sccrrtary.

tlElIAN IlIcAscîl No. p.-te.ts anal .îaad 4th 11aturd.iy Cath mointda at
8 p. na. WV. J. Rhades. ltaesident . G. Steinnacîz. Sccrettry. licilin Ont.

KISTcsON IBaAsscil No. so.-M\ects it anal 3rd Traatiay in ratch Inondta
ani Faser Hll. King Street. ait 8 p.na. J. Devtin. lîrestalena : A. Strong.

Secretary.
Wî*s.xîasc. tiAatNo sit-Ie.deaa. G. M. Hazlett. Recording
zScret.try. W. J. Ldirards; F'iaanc.al Seetetary. lins. Uray.

KlAusCitîaKa UtAcil Nt, .2M va eay Tueaday «Il 8o..Iack. intdac
E'ngiima-ia Hait. NWaaer-soiks. ltrsialent. jus. WaillSr. Secrrtary. A. Scola.

WIAkToN SutAs.Cit No. 13 lizesident. in~a. Cracldock; Rec. Srcre
aary. Ed. Ilàanh.iata.

taa.Estttaaoult tat,« t . t4 -\Meets and andt ;th WVednc:sd.ty an
"eth ationti. S. ltiaar. l'atuescnt. C. Rolisn. Vimre esident. W.
Slharp. enganeer grain L.itadry. Charl-otte Stict. Sccetary.

Ii$COCKVI.La. tIlIANCIt NO. a; -W. F. Chipnt.tn. Pa-esident . Jamers
Aatkens. Scer-elary.

CAL&.E- PLiACE tIta.sSCat No. t6.-\. If. Rottth. l'aesident ; A. M.
Sciiofirla. Smettry.

ONTARIO ASSOCIATION 0F STATIONARV EiNG I NERS.

IOAtti OF' Fasalapt.
lîrcailent. A. E. stKS 39 Ilarden si.. Toronito.

ice Preatdenî. R. Di............fectnc i.iglit Co.. Hfamialton.
Regisitar. A. M Wacra.a.ss. 28oS ltle.Lcay si.. oronto.
rasurer. R. MACKIS'. 28 a Napiea- si.. Hamtilon.

Salicaitr. J. A. MtcA.îaltr.sss. - Toronto.
Kot»iaA E Edkin.. A. M. Wackens. E. J. t'hilliin. F. Donaldson.

tfAMlLTO Siona. R. Mackjt. R. D>ickinson.
l'ba*TEkî.siso- Poter. c.are Genesail Elecinc Ca.

11kA.'T-ORI-A.Antes. care Paiteson & Sons.
KINcrýos-J. l)evlin (Cief Enpinter tIclenii.ry). J. C.tnapt>ell.

lSotbosa-F. Mitchell.
Informaion rrganitlang eeanaiiiaatan %%at tac furnishef on .appitcatioan ta

.any nietntaber of tht Iktata.

TIIE Canadian Contrirllcr of Customs bas decîded that clec.
trlcity broug5ht into Canada fa-arn the United States is subject to

-a dulie of 2o per cent. Tis matter came up for decision at
'Washinton a year or twa ap,.a, ;aîîd if tie niistake flot. clcctricaî y
aras dcl ared ic bce a rnanu&actured prodact, .înd as such suPi-
jeci ta luîy.

Mucit synapathy is bcing exprcs-sed with MIr. Nik-ala Tesla,
lire brilliant electrical ins-entor, in cansequcnce of the dcstutc-
lion by fia-e on March î.3îh of ali the apparatais which he seas
accustomed tai employ in bis experintenîs. Uzirartunately there
was na insurance an the prapers- NI. Tesla Iost nu lime an
vain regrets, but immediateîy set i0 work ta replace wb.tt had
becn destroveaf.

TîtE Suprenie Court bas reserveaf its decision in the case of
the appeai of the Toronto Railwav Company ta bc granted a
refunaf of 56,ooa, paad as daîîy on tt rails imparted int
Canada for use in thc constr-c'ion of their system. [temn 173
cf the Cusîomis Act exempt.% from duty steel rails grver :5 potîndfs
in weigbt for use an ratlwav tracks. The Exchieqiier Court has
cciaea that tbi% ttem docs fl apply ta srel railways. flhc
preseni appeailis frotthis dectsion. Thc case appeais ta bînkg
on schethcr an clecta-ic road i s a "lramwvay " or a tîw . i

Thr extent of mileage and nature of consiraîcîîon of the subdr.
ban electric roads but during the Iast twa years shnuld bc
suffilcient evidence upon %shich t10 coticlude that they are in the
trsters sense entitled ta be classed as r.iilwa)s. A proof of ibis
as tri bc found in the electrac ratlway bill naw before the Ontatia
Legaslature the author Of which. in iniroiucing il said that " it
seas intended that the bill sahoîaid bear the sanie reclation to the
electric a railwvays' ihat the genea-al aicf dots Io the steans rai-
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A sFCoNi) meeting of tice exertttive of tic Amiericai Street

Railway Association in comlete arrangemients for tice Montreat
Convention is aniîouoccd to take place ai tire Auditoriumi Iîîild.
ing, Chîient o le ol ltîi t lbas been decided iliat the

convention shail extend over four days. viz., Oct. t 5tli, iûtti, 17111
and i Stli. l'le ineetings will be field ti tic liait of the W~indsor
hotel. rThe vrictoria Riiîk, opposite tic hotci, lias hen eîicured
for UIl use of exhibîtors of eiccîrical appliances. 1..Xlllits froiti
thie UJnited States will flot be reqîîircd t0 pay duty, but aî reaseoti-
able charge will be made for spacc in the Victoria Rink. MNessirs.
Granville C. Cunnitigli:imi and E. Lusiier, of tire Nirtai Street
Railway Comnpany, are devising lmans for ie entertainnment of
the tuinebets of tice Association diingz ilicir sîay in Montireal.

1Ir k --nid ta be thre intention of the Chticago Cii> Ra;lway ta
iay îliis spriiig îlîirty voiles ai irack wil casi weldeci joints. 'Ille
testiinony ut the ciectrical engineer of the Clevelaînd Iilcciric
Railway on ioo fecet of ctntinuous truck lait] btteen two and
tîrc years ago wiîh hot rivetîed jointîs, is, tiiat it ks :s good as
when put down, and bas required no repairs. Experîiients wiilîi
hot rivetted, driven boit, and eicctricaliy weidcd joints in %arious
paris of the United States and mn New Southi Wales, seeni ta de-
inanstrate that a track laid in this minner is flot thrown out af
aiigniient by contraction and expansion duc ta exircitie
changes ai aimosphere. The staternent of the caginer ai the
Cleveland Raiiway on ibis point is, thnt notwithsianding that
during the past winter the therimiometer frequcntly rangcd ai ta
bciow zero for dayï in successin, only six oui ai ilirc îhousand
electrically ivcidedi joints gave ivay. Thte result of the adoption
of this nîethod on ani extensive scale in Chicago wiil bc iooked
for wiîh nwicl inîcresi by sîreet railway managers

A tuti.i, bas been introduced in the Ontario Legisiature by
Mr. Bronson, and bas reccived lis second rcading, iesigned ta
regulate the nanner in whicb clecîric railways shall bc con-
btrtîcted and aperated. 'fle bill debars directors oi an ciectric
railway conîpany from any inieresi, direct or indirect, i0 any
contr.îct for construction. It provides that plant ani maîcriai
shahi be paid for in cash, that the original issue ai stock tmust bc
sold for cash, and subsequent issues by tender ta tbe liigli
est bîdder, ibai ai canracis foi construction for leasing
roihing stock o.- power, shall be subject ta a two-thirds vote af
the sh-treboiders. Dividends are listited ta S peir cent. above a
faim chanrge for %% orking cxpenses. The Iiiniit of farce s piaced ai
ive cents for a diçtatnce ofiihrec mniles and tinder, a provision
which may interiere wiih prescrit arrangements on the H. G.
and Il. and otlier suhurban roads on s'hich a systein of graded
fares bas beco put in aperatian. Sunday service is forbmdden on
ronds cxtending mort than onc mile ihcyond the limiits of any
cîîy, town, or incorparated village. Companies are ta be
ailowed ta purchase and inîpreve pleasure parks, but sucb
carks mnust flot bc opcned on Sandlay. These are a iew
af ibe more important tentures ai thc bill, whicb is a lengtby
mreasure. li is tai be boprd that before sucli a bill is piaceil an
the siatumes, ils provisions will have undergonc the masi careful
revismon, andi tha: ani oppartrinuy ivili ha affordled represcnitaiivcs
of the clectric r.tihw:îy interesîs ai Uic country ta sîibmit tieir
views an the stîbjeci. The ï,eatest cure shauid bc exerciscd ta
avoid hanîpering the dicvelopmetit ofieiectric railway cnterprise.

W'tV art pleased ta observe chat tire Bill recent4- itrauced
by NIr. t.erman, tire intnbcr for WVelland, in the Ontaria legs!,-
lature, wvith %ic abject oi making electiic iigbt, tcicgraph and
telephonc wircs and pales astsessable as personai propcrty, bas
been witbdrawn. Evidendlv tiicauthor of the Bilt uid flot fore-
sec the injuirionîs resuis which would iallow the pîiiiing iota
aperat-on ai the measure and it îs creditabie ta bîm that w lien
he becatme posseabsed ai larger information on the subjeci, and
was able ta se what the effect of the ineasure wouid bc, lie de-
cîded tipon its wiihcisx.il. Immcdiaity afier the Bill wsas mn-
trodui ire anadian Elcmocal Association issued a circui.ir
caliingitheamtention oieiectne ligbting; comipanies thraughouî the
country ta the llit, and the injurions cffects wbich mîust ioliow
sbould it bc placct on the Statule books of te province, andI
urging themn ta lay tire lacis. befote thet!r representatiives in
the legislaitire sa ihat tbc Bill iiglit no% become law. Rn ibis
action the Association bas shawn itself ta bc alive ta electrical

iiiierests. In addition ta the inîfluenîce tus exertcd, a depuitatiail
ai fruit grotners front NMr. Gerian's aii iî onstituinly wvaiied ail
thicoaiîitiiee t clic Il anse anid urged t fiat thle Ifli shaîild be
îlirowîî out, pointiiig oui the advaiiiagc wliictî at ureseiit is
deriveci trou!t tclepiiaîî communiiiication thiroîighut thle country
districts, anud shiowing tuait if tecliiiaiîc palts andi wires wcre
taxed in tire iii:nnci protioscu it isotild bc the iiicais of dîiiig
aîvay vitfil tire presemit cotiveniet andl valu:ible mitans orf coin-
nîunic.îtion, and ai agaiti pLtcing frihantiagricîItîru produrers
iii the isaiatcd conditions wittî whlich îlîy were surrotînded pre-
vious- ta thle introduîctionio itliese iiiotlcrn facilit ies. *'lîte uîrcseîî-
tation of lacis resulted iii tire wiilidrawal ai tire suîpport ai tie
Ratran eleimient fraont tire Bill, anid sîifliced ta show Mr. Ceriiian
tuai tire itcasure %vas likeiy to resaIt in serionîs injury ta tire ver y
class wliosc interests lit was esîîecialhy sckiiig ta ýerve:. Sa far
as clectric iiglit coipanics locatid iii tawiis and villageb are ccin
ccrncd, it is a wcll.knawn fact thai vcry icw ai thiicn arr inoic:
thian seif-sustainînl: tnder preseîît condcitions. and iitre ks re-
quired ta bc excrcised the cfobest ecooiny in arder tai iiiakc
ends nîcet ; consequenîl>, tiîey are flot in a positioi) ta R um-
dened witiidchîtîonai taxaioti. It slioukî be bortie in îiind th.at
the propciy ai an clectrîc iiglit, telephlone or telegrapiii caiiipany
differs fraont tuai ai a stock ai dry poods, for esatiiipie ;tue latter
can be sold and remot-cd te anoîher localuty witliout sufféring ii)
vaiîr , but clectric liglit paits and wires cannat be su reiînoved
itler iiaviiig aonce been crected tii the streets of a niuniripaiiy.

The cast ai rcnioviiîg pales wouid bc as îîîuchas thîcîr value, and
the sainîe woiild a;pily ta isires. l'lit aîly lîroper niethiad ai
assesbing tliese coipanirs is ta base tire asstssmiient upon thie
carnings ai tue canipariy, and in the event ai lcigîslatin heiog
again pioposed, wt trust ibis fact will bc borne in mîindi.

Till.: classaif man iisuahly ioînd aperating electricat inaciiinery
is sucli as ta cause a doubt as ta tic advisabiliiy of any furflier
iniproving te effmciency ai dynamos and laiîs. 1 sens to bc
ai very iitîie use ta raise tic cificiency fraiîi 95 ta 96.per cent.
by atterations in dlesigii, inipravemients in iiiaterial, and by the
expenditurcaofvaiabe tinieand money whicn dit persan respon-
sibie for its substituent aperation is not c<îiîîîtent ta cither ap-
preciate the saving or ta contiuully waich thai the conditions
ai aperation are suct chiat tuie iiglicr eficitncy siîay affect resuits.
For instance, 3 watt lanîps are, braadly, mîore effic-ient ilian 4
watt laumps, but the condition af cfficiency is a miore perfect
pressure regutatian. A 3 watt laip wilI, generaltv spt-.kitig,
suifer more by a varying pressure tlian a 4 watt. J'ressure: rary-
ing dîrcctly as specd it wouhd appear tuait it is very quesianable
econosny ta use 3 watt lumps and suppiy tien iram a dynamo
run by an ardinary saw miii engii. Tire writer lias seen ibis
done, likcwisr been tain that tiiose lumps weuc "na good." ai-
tbough tht agent claiincd ilieni as "mîort econoiiiicil." There
appears ta hc vcry hit advant.ige in ma.-ntifatctutring dynamios
or transioniiers witlî a very lîigh percentage ai efficiency wlien
the actual ccnonîy effecîcd by their use instcad ai iow priced
low clTicicrcy machines, is nat rccognized. Wlmat is the actual
-idvantagRe of liigh cfficicncy, andI how mîay it Ie measmeul?
Tire actuat advantnce is a direct savimîg ai mioncy, and it cao be
incasured by the increase in dividcnds. Thie efficiency ai a
dynamo hein.& the percentage of the îîîeclianicalt power requireci
ai the pulley ta turn thie aimate, Xiven out in the farni ai
ciectricai powcr hy the armature, measured ai tire brushes, it
(aifows that two or mare machines cao be cfireffy cosiîparcd.
Take iwa, ai efri-ilnu-eb 94 andi 95 pier cent. Thmis imcans thmat
ai ioo-hmorsc pawer delivered i c-.ch ptîlley anc dynamoi, wil
remurn j4 h.p. and tue atlierý,5h.p. Neglccting lasbes incngine,
bchting and boiler, andi asaning 5 tibs. ceaI lier h.p.lî., the
mnachine unicb lower cflicncy n-ill trequire 5lbs ai roýl prrfi pli.
marc te run it tlîan the ailier. Takmng ta hiaurs oi operation
cvery niglit for !6; nights. wislmi ai u $3-75 the short tan, me,
flnd iluai the law etTcicncy maclîinc c0stsS$3375 parise pner
per ycar imort: m(nrimn il chman tic bigli eftkciency. Thiis k m per
cent. an S337. Thie hing efficient-y mtachmine tliteibre miglit
cOsi $337 mare per I. P. than tire low and yei bc acmu.ly no
mare expetasive.as ani invesimsiient. Thtc samne rcmark appies ta
transoriners, lainhîs, etc. The effciency ai a boiter is largeiy a
malter of iming, and mhis dtpecds entitcl an tie Çrenîan In a
5o.h.p. plant, runoiog me liaurs cadi nigi, 365 niglits. coal as
abave, 5 lbs. per hiorst power heur, the consomption ai a
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quaî.rter of a potind per t. inore titall Pet ess:Lry. nieans $427
%penit per annun:l whicli niht lie sas cd. \*Ii.îttfiretis.n il Si aî
day knows! enotugh In %ave tlîs ? \N'lî.tt '*btpertintencnsit and

yet. sery few sinal p)lants,ii.n.aged by îocxpericnccersots
ran bay that 111ey aie not stastint, a good tîcal oiter?

l'ilk EstateitCt %%as reccntly ruade t0 the vvtiter b>' tht att ner
tif a stiet:tiuni sied arc plant. îMat '*Arc plats doi ont pay Coin-
itunîcations reccit ei frot %)%%tiers of arc plants ail ot'cr Cantada
shov iat not ont of ttetin ib paysng ai:ytlnng. i don't believe
iltees any inciy tri electric ligl:îing, :tnywaty." Wlîcther tis

bca fatt or nul, a itit regardti lu leciric ligiling gtneraily. svthl

rtbz.ard t0 Ille partîctîlar plant. comntinncating ilitir sa.d experi.

cnce il seemas i » n'Jcatr tlber riîliciioubly Iow vriccs for ligli:
or (i iicticou!.ly puor iiianagenent. If tlle former, titen it
shows a very (.onsider.îblc "tîta.rgin tif ignorance " in tile consid-
eration gîsci to1 tilt prelmntîinarits, es;tcciaily colitîtterciai ; if thlt
latter, t points, t0 tht saine ignorance of tite principies of vltat
iîow is alinost a science-" station nmanaggctucnt "; anti in tber
case il emitlastzes tite fact tuat electric liihtiog lias ciniergeil
froi: tîte stage in whicb ail îi:at is neccssarv to bc knowvn about
i can hc icarrned front Ille pages of Ille daly pres-,. As ant illîts.
tration of dts ignorante f.îctoi, tite saine gentleman whiofe

opinion is gis en .sbovt staîtdi tîtat lie %vas -operating a: %er>

litigi tconuosy , Ille clectrîcîlan's, nie, and therc'fîre saiary, mas

cî1uaiiy (litided betîseen a mzas pliant anti the arc plant .andi the
Only otit eliployce vvas à tristnes, andi lit wa!s burî:ung Co.i .ît

tht rate of 4 lbs. lier horst posvr liaut." Undter ail ihes f.îvor
able contditions a hiy doesn't tîtai plant pay ? I s il possible tîtat
tîtese conditions are not s0 s'try favorable tifttr ail ? Is il pris.
sible tlî.ît a niar, 't It is ont esen a bcientific vais ntaker, Imay

unot bc t vers' most coinpecteot lierson ico becotue «eiectri(ii ta
of ani art plant or tl: t: a gentleman %%hote business is itardwatr

dltes Pot net rcs.rîil knot " ail ahnîît -thteonnia geneta
tion1 anti titilaîtion of the ce trtc ctirretlt >i serins <1uite uits

possible, bu' thlen it doesn't pa 'l'lhe stated co<i1 coosîtnption
of 4 11. per borse potter hour seeîns to indirate ont only
retttarkable (jute reitarkable econoniy, but aiso very capable,'
skiiied mnanagemnent, and as such is quite inconmpatible wvith
ignorance or cartclessness. In fac: il is sud:i a tery retnarkabie
figure as 10 (Il] for soinc: attalyis. 'l'le plant is ont of about 5o
:oo c.p. arcs , engins: sinmple, non condensing. belied to dynamo,
briller bcing returo tube ty'pe. 'Te enizine, therefort, î::ust de.
s'clop &boutt So h.p. Sucl: a siail engint %vill certainiy recquire
necarly 4o ibs. stcaît pet h.p.h. *'Tis ts'iil require: foret »iporalti*on
fial loci feed to So lbs. pressure 44280 11.1t , supposing itai
erythîng is in firtclass order and the firetoan tliorouigliv

sklelin bis work. As 4 lbs tif coal ts stateci to bc the con
sunîipton, rat Il pounti of co.i tîtusi htave Ilte calorifir value tif

liasî. t mo;o0 bàu.. , ttl is Ilte svalite of Traliy ver> higit.
4

c las., espensive coal sttpp<îstng that et'ery hI u n, rendereti
astaic for evaporattng p)urposecs. Assunting tît sîtt'i a very

higît percezttage as% 0 f Ilte lî ai tlle Co-il aire uttace use of,
nse f'tnd thai at icast 553S0 hea-t tînits stl bc required io raise
tht necssars amiounst of steatui, andi if wt assume Ilte calonhei
%alue of the coal ttsed in lit 9000 h.tt. lier pottnd which se<ns
rea-son.-ble> ste get as the atnoîtnt of coal required to, sa se smeni
for tilt 5o h.p. engint--astsun:îogz ail rnachinery to bc in good
ondition, no loose contacts on latnps, and cs'crything as it
wnîtld bt tn a fit!s:'class sîaîuni 6.15 lbs. liow tut figure 4 Ib%.

w:.s% arrtstd a: hard(i> appears. but st woulti bt prcty safc in say
that -, 12 to S lb!.. art Iàtsed. ites ail thi: ignorance, ont onl>' of
theoreticai possîbîlitîts. but of actial prnclîcc and results, not
point Io reasons %% >' plants do nol ptay dividends ? Il seetos

ailmt %.tiperluntis to poit outl that ît is becatise clecîi lighuing
u% not gcnenaity recogni:ed as a business p)ossess:ong its sitecial
(rtures andtiprobiem, tracts rcqîtîring speciai andi tatcfui sttîdy.

NrMoit<utont arc 4i sout3 lie <n praogres for tht' atvtorpt.on of ths N. John.
N: R., t..s igh: Comu.n%. h> the Nu. John ,trmr' Railmav Companyî. A
î,,o.îtîîrts %o=r of the' %hàrrholdets mtt M e Ir.uied Io <On&umrmtc therdeat.

ta c akr '.làmrnis of fclne incandcent tamps snort brittant. azys
int'titot. 0t, s.dançy and Dtiio'jX iw<k itie fiite <n a .ottion et the
nitrates of nagns. tîreoniA. and Uuhlanlit. anît the rffme ts. mid to tie
-%a,tt in tisai of ih- Welslsrh tamop3.

GAS ENOINES.
RF.FI . 1< RiNi. <o tue atitit le in ottr i Marci ntiuber un tue sol)

jcIt tif xas engines, it itis isstue ae (..ll attentiton in titose

îsiamtif.iî îîreîi b>' l'he Fi icti Krupp ( rtisonwverlk. of Nlagtltbttg,
I '<rin<am:y.

These e:tgîtes, mtade of tlite tdifféret ntodels il, C and 1)
,the .iccot::paoying cut icetresets ît:tttel lu), are dc'signtil for
elcctric liglitting, indmstrmal aind alther itîrposes. ithose ftor clics:
trit iigiiting are j:rovuidti stt patentt tut-ofi geai, anti are st)

regutmled titat tes'are coosnl:î:îy stipi:ied stitit thle sainte <Iti.il>'

of gas muixtu re. lthe qut.'utii > of witîti is autoinal icail>' taric'dby

the goternor.
lit soutte gas engines (tir elecîrme iiglilîn. t îat tc offereti for

sale unlfi> titîiantii>' of g:is is aitert'd b>' the regiilatot accord'
ing to Ille toast anti consetiiitttly tite explosive Iiiute is tt

constant arnd iterefore soit:etiît:es uitecnoiicai.

ltt tht Krupp titt-off gear ettgincs, i:tnes'er, the air supply is

aiso infliienced b' te gosvernot, so that stîtes'er iitay be tite

tîtianu <t) of tiîà\t.arc' t: thie sistinr dictre ès ilesa>s .ît tht &ntke
s 'tise and beftire tht ih;nàtmîî t.iiî t .î:t e.isîl iiitl.ittîtutbie aind
tioder ail s. irt tittanes perfecti> tutb.int i\ltire.

In t c> indcr itbetf tite remn.iinng gases in Itle compression
cîtaîtber, whichit re aittays etiuali<n qîtantt, have a1 :tore ilîlut-
ing action on tilt putre frtsit coibustomi charge :i: tut c>'iindt.

min the case ofNuîtail ctarges titani:n tilt case of lairge, anti there.
fort tite sinixtitit btrosslover.anc (oitseqtictit inore tinfas ora.bis'
tn tîte cabe of stt:.îi chtarges. In order In obta1tît a1 more fas'or«.
aie comtbustion in flic case of bittail citargcs iteir ignitioîn ms
nmatde tarmer thît ti thle case of tamgc tibarges. 'lhli zc)%einor
accott:piishcs tls autoinaticaily, so that tn ail crctistances a1
proper conttbustmn takes place mn tc engint, regaiarity andi
rconotny bemog îl:emtb)v sccurc:i csett msit onîs' hlf loatied.

The g.îs cotnsomption t, iîre favorabtle tht i.îrger the enigine.
\V<iîl fuîll luati il reatcies 0.45 titi>. in., antd for tht stnallest en-
gines aîbut 0.7 (t il. tn. per brake li.î. an iioîi. 1 lite cylinders

aire mnade of tue best citleti cast iron ant iarc slid into tîte cool'
ing jacket. Crtnk -tafî, connecling rod. etc. are mîade of steel;
a\ le bo\es and bîtshes are made of pliosphor' bronze or are blned]

ss%-tilt speciai bearing rnatertai.
Trhe engine, stilt autlotnatic u'it'offgtair are made in tiîrec

nto<ieis. vit, t ) ont cylînder htoriontal engines tuodel C otp In

t s,2t.p. ont cylinter htoriontal engînes ntodei l B ratn: olt
ttpss'ards, andi t3' tu c>'ltndecrigînes nto<iel 1) front 4o-h p.
tsptvards.

Tht reltresent;tlîses in Canada for mite Fri Krutpp cruson.
ss'rl, art rsiessrs. Jas. \V. l'ykec & Co.,.NIontrcai. In sshoni ail
commu:nications for p.iticuilars shottit bc tddres,.ed. Tht>'
hase tmiported a stnaii saniffe engine anti tmade arrangemnts
to havsi crcîed for :esuing pttrposes tl lthe establishiment of
NIr. Satîtuel Fathcr. 57 SI. Stipice streel, Monîricai, a'lto is also
actnt! as local aicnt for Monîtal and district. *l'bose ssho have
.ilre.tciv exatntined thlis eogtne adroit dia: il is a fine pice of
ttorkn:anshîpii and rîins ss'îh reniarkable srnoothness. Mr.
Visiter stîli bc picased in shtow the engint: svorking, and give ail

it:forniaîisn regarding i: to interestedl parties.

1 ?ie toen 0f St Lt.ous Dis Nsle Loti. has cntered i «<b contract wath the
Cilîtszt. î.ght & Ilomirr Co,. to tîrhi the strrets of the uottn. and has atia
entried ication against the Stontretti Sîtirrt R.tt%%ay Company for taying
thc;r tricks uthn the limtis of the -itînicmp.itsiy. Tbe comp.'mny daim ihit
lhery wr oldttgfd In- th ty Iy ltws to la' ilAun the truscks. and wmi hotti
the city cfMoiorat restponsible for any itamages %thsch may lie intretic.
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THREE-PHASE PLANT AT ST. HYACINTHE. P. Q.
*rIE i .owîi of S'. lyi i >a i lait a:îhich place is 1- îate- lcd

firsi titrer phase plant aistallecl in C.îîîad., as tas aile Pourtiand
lint. oi the G ranîd *irunk Rail ru ici, ationt ihlur i fi% e uiles fa lin
Mlontreal. A brancli lne of tlic Canacliati Ilacitic aisci reaciies

flic towvn, aîda a ne%% lise ni r.tilv.v calefic Uh I nited Cgiîî<ties
passes tiîrough il, COlitlngilî %villa file lnwnl o;rei on lie

%%Cbt atid lbervilie o1< flie snhith. T'he popuitlatio ais ;5ai present
abut s1,000, wlîiclî is r:îpidly incre.isiti;. A finle îv;îter pincer
on flic Yaiisk. river is utiiized to oper.îte tilt granite <isi

<indby Fca'lore Bois & Cn.. nianufacîcirers of woitn gonuds,
.and sev'cral <)iler t.ictorees. There has been foi soute finie,
iiowveveg, a detîjanîl for fnuie potvcr than was availahie in fice
town itseii, anîd in tuet l Of 189)3 tilt transmîission of pincer
front the Rapiii Plat. 4 ý4 tmiles hInwO% the citv, was first (lis.
cussed. 1in Febi uary. 1894, this pnwcer was acc1uired by M r. A.
M. Marin, and in April -if that year a cntupany calied La Cie
(les Pouvoirs I lyclraîîliquîes de St. li>.tcintlie wvab fortied iii lin.
prove andl distribute it for ivotive îîurposes and ligititig in tilt
towvn. WVorl, 'as continent cd i once nit li %e *lier power, and
iii July conîraet %vas ciused wvitl the Canadian Central lElectric
Complany for (lit necessary electric:il apjar.tts for flic plant. A

tii suiait by ilatîs ni ci îitcli cciupitî. Die iîitil i ciiid( au<toi
tw'o seci ais ccinnecteii by -t 11<1 %Ilit.o nil ut cl t no 'cielbs hei ii

four %ni titumîher amui taclu lîrîlid <dc ici <t 11111 t lutt lies, tuiin i
on1 au e*çt enti.mn ofi tfins Nll.tlt <ider tht(- dynii.îu i îiîît. 1i.îîu
wheiels cont rniling eacli tf flic foîus wvie;i aidt flie foîus il iait la

piiileys are lîlacei %tn a ccinvenîeîit pilsiititi In file d% ni î îî 10011,
si) tbai tfliceCnt ire nuieratio <a>Of thle plant L.111 lie hsiuc con
trcîlled frnuthts ile b d Twiu elect ric X)gîll irs, (b<ie fîîr
eacla p.î< r of iîts are culti t!( e ied t onttrullinig ii~l.iîtu
wlîicli <s also 1uiaced In tlti (1>1«amio vooi. Il t, <s <tetided tii

cîn<ict a tachotecr to flic~ ,,hat ing whlit lh îîîl .ct ,iil ta<ies <<<ii

cale tlic spced.
Ei.t:u iCIit\. ti.Ni'.

Thie electrical cqîîi piiint ai til- poivet tamîise, iiist alltci
thrnuglout b) tue Canadiau i ;neal Electric Cii.. i tci., c cliu
sisis -at preseni oi ilîree of tlîeîr type A. T. î.. 5o.600 btaiiiarci
thrc.piase altcrnators, ecd hîa% ing ac capa.i-iy ofi t5o k. %v. ;ut

2,500 vuits. *rley aire coniuittic wiiund iniflit sauine iî:uîîe r at
i lai cainpany's siîg le- phase hîgh1 pcî ioiiîfîiyaI eua ors ilit

Thiotsou- Il atston type. tflic ciliînititar, liaweî er. bc<ng iii
ibre sections te acrniliiodate file tlirec-piiaste ctirrciît. lThe

lii~i..PlAsiI'iA Y ST. I tyACUNI.%iE. P' t,

thorough investigation %vas niade ai tht different syteîîîs 'f ec-
trical t ranstnission, antifltc Plressideni of the conupany, M r. Loauis
Cote, and thetr consuIttnsg engineer, Rev. Father Clioqueitc,
visited a nunuber of power zrinsiîîissian pi:.nts before tiieir deci
sinn was rezacheci. The contract for the watcr wiueis anti sliaft-
in,- was awarded ta the].*artes Leffell Co., of Sprinàzficld], Ohio,

wvhu z.s lctrnished plants for tilt installation ai tilt wlels.
W.ATF.k I'OWER .A .

Thle power luac fornicrly laera utilizcd for flit operai on ai .1
grîst <nul anti wooicn iactory an ane sîie aituec river, andi for a
sniaii grist miii on the oppasite sidc. No change "vas necess:try
in the dlam-. although it %viii bc possible by rais<ng ibis tn ;zreaxly
increa-se the pawver as-aiiaiie. Tue canai ie.uding in the mal
lias .9lmost entirely rcconsitrctc) and decpcned, so ihat its
capacity is ncarly thrcc tinmes that ai the aid canai. In addition
ta ibis a long tail-race was excavatcd, greatiy increa!s<ng the
hcad. xvhicii is now about 97 feet. The wattr is led dirceîiy ta
the whccls, wvhich are four in nuinber, ai the lecffeil C.*s Sanîip-
son ty*pe, 50 inches in diameater, and running ai a speed af soo
revolutians per minute. These wheels are on vertical shaits andi
piaced in -'vonden penstocks %villa separate gaies. Ai the top of
the venicai shait is piaccd a crowvn wheci 6' 2 in <liameter, hav-
inig 78 iron wood iccth. This us gcared to .1 pinsion, -4 9- 16
inches in diameter, having z6 iccili. tat ccnntcted sona horizon.

separate exciing corrent <s suiplie(, bv tvo <% ý wv. standard
Edson dynamios, cubher one of wliich is capablie ai excîiing flic
ficlds ai a.il tlatte mîacinue.

Tht perîod<ci:y of tlîîse alici nattirs - ()0 C'. res jier secondi.
this having been adoîîc< ai place of flit nid st:îndaîi ai i z;

cycles, as it lias lîcen found front exprrience thaii mtilitrs operat
vcry matich more ;.tti-;f.ictotily the louer the pcrindicity, and i!<is

ocinber asdcciîl saison as heîng muîre suitaule for flic çcnîli
niation of niotors, arc la<nps, andt incaindcent L.iîu:s. tflic ahî
ncss ai the lattler being tflet-ed wheiti thic perintiii-ity <s match
furitier rcice(d. Thc ciarrent front t1iise iiiaciiine-> is led tu tuic
centre panel of the sîtciîbaarci, as shown <n thet ccotiii);nytng
cut, ancd is lie' e conneccci tu tflie <nain lins biars aitii iulit c1
ilirnigi ilîrc llitdi puîtentiai triple pale switrhes. )îî (itis puanel
is -tlo placeci a curient inilicator anti paientiai inclicatr for
caci ni.tcline. ingciier %villaftie pliasu- iniiator by îîicll flic
muachines arc tlirowri tngetier. 'l'lie iciier puanelib< ta tuec riglit

ant i uciippeii iitii ilire ciirrent inuiic.îiors. ont for caci !cg
of ilît system, -a grotini <liccior, lightnîîb' arrcNiers andI tccîict
hlacks. On the leit aie thetîhree station ti.anfnrîuîrrs .înc tue
exciter current indicators andl switchcs

t t 5F.
The disiance beîweetn the poîîer pliant and tut toîso, as staicci

above, is 4!4 tuiles. The line consisîs ai on murniber an Et & S

.%pfil, ls9s
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bare colliger %%-lier 1l:tmecd on double peîttico:it inbulators. Thle

ple% arc ail Of -4cîl, 30 fcet 1n ilig il abc>ve Ilha g roundt. and a1
doiuble set oif c, oss :îrnis, pluis ausdsi ml)I',t lt s a placcd onm Cadi

pole. Oi y tdare of tlie %vilas ni milI arc i n lise, tIlle fiords
bcmniz kelpt as am stare imn c:%%c nf accuilai. Thlargne is of Ille
ntnst ý.ohld aînd tîibNtantital construio in tlirouigitoul, and lias
bent laumd ill mt ht objet of tirovmimîg a mît fly for ait> adition

ta Ille linit ssili il Ilay ha rcq.mm rcl rit any futurealisait.
.SI C(iNlDARV litSISIBTI tON.

rTe pmiita ry une aie t bIii iî~lt tn) the cemntrte criImSt ribti on in

I lie tomsn, anid faisait Itis poinmt pri mia r> mainsll e,.emd ovsr the
dist rict sslîmli ms tii la ftrni-sliad( wsitl lig lit andl poscar. Thle
g reatar ponrtionm i th lilghlt inmg m, front a faîir-ss ire systcmii of

acoili y itain rit e îy baniks oif t ralîsfiriers st sîitable points.
This sStCmin trominemis th lcecomnmmîly of houl Ilte tibrec. ' ra aussi

mî c.îh.se steins anmd mmsmrcs a tiin'iori pitntial at ail points.
Ail large Iltor% ill lae cnmected to %cparate banks of trans-
fortiers. minis tîte simaller suces luemng Oîicratcd front flic second-
ar' naimts.

tIlt. COMPitANY.
'l'ime dii et t m tc (ift lie cnmnaiîany imcitdes ta mnaises oif ncat ly

ail the lîrominent buiness local if tha tovvn. 'tr. Louis Cote.
tîte p)reitlent. as ssail L-notvn as thia mivcntor of several imprtamnt
Iribrr sa mig miachimnes foir sliot ma tmtimact uriiîg. 'Mlr. i>ayat
vice- prcsitdcmît, k a iîatifier oif thie tirmit of D)uclos & P>ayais,
tamimics and miiniiacttrcrs of leatlier. Thli construction ssork
anid vwmrmmg lias bres dot oder- the smprvinn of NIr. R.

I>itlîîarntirvI. stii'rintei<lant of the H ydratulique Company. to
wvliniî mmucii clit s <imue for the miner- mn whilîi lit: lias carried
out .1mî Installation Il Ivis so iit:mty novel features.

RECENT CANADIAN PATENTS.
C.în:tduatb mirtnts liase grecnmtly tsecn grantred for the roiio%%iig electrici

anmd. steani engineering (ICsiM -
No. 47.7c»>. fr g:ms crngim. to Frank S Mcad. Munir cal.
No. 47.832. for itioi.iic railway c.ir:prtoiector. ta Ch ts. Gtelier. Cincin.

liait. Ohio.
1o 417.834. foir <i'eî %%.lier imeamer. Io Stiling t1. lyky. Cicago. Ill..

-%tii lutin W.loami. Toronto. Ont.
NO. 47.848. foi c.sr (entier. ta Wmiî. tlofmiishter. anti WV. F. Madamis. New

V~agit Cmay.
No. 4-,.85e. for a closeri conduit cletrte rat ici jaurs Francis \te.

Lamtigtittn. lat.îî'pt.î.ta l'iemr ettinot*s laimt for itis deiesce. wicih is
latîrewiita llIirmt. i' as foiiast.-

Ntu 7.8o.-C.u*.mîC»Omîm.r E.î:eTrImc RAmm.ss AY.

151t litý% iteI'CIitIC raltls.. Itle COmîiimn.tI&on st mthie clnsed conmduit. ala
main 0r Sttii;bl% eutiiuctOr litutîsti thetein. a seettoni suorkmtig conimmtor
conipo'e.i ui s<'t titîl ni r ite t.îidttm .mnd cxj'Os.,i set tions 'e.itemi in titiup
oi 1h.' cotitit anri u %lst.al' turntti'il ta time ,ectmons tanlime conduit. aind
ntagnelicail) u;iertei bsttChis. imsultig thie rmin canduelt. furiuiie o!

stittei ptits i olterablit ariliuit 1 lite undergroutnd sections of lite- miall
itîgeoniactoi. andi ntii ;armnaturs î-tosed Ia mime topm oi lte con-litit. ta ain
cdevi rai.stari cmnibit.slion ssmth a cto.i condt prasitird msitha %cen.
tui iongmtiîinat gmnase< or tîotgm aiomtg sis top. or a amatit ai sttp;ti con.
mimciot housemi mni star conuit. a suorlinR conductor coniposetil or sections mn

stae conduit étrinîlinm %r1 teuî.n5 seateti ni lihe îiomigmanti etectricait> con.
iietd 10 lime %scions. mn tht Caniimml. antliimt.mneically opesratetistlie

pistitt lu lime atî%n cundtitir aui luîmii %%iti sm seimpltes mn aperatîse
relsaton 15 mime underground %reCtions of the %ork-tng condmetor at ssitm

atm%%tirs ci'-e mo mime top of lime contfitus lietr lthe tragh and sitirso! mie
conitt.

No, %7.8;8. toi reectric Ntei aIcho circutit lire.iker. Frni. ;te%-en% and
R<otera koiell.steei lli'iiaiitpit. l1a.

Na a;s ý.tt iîn ii'.r n îut s. lu jas. If 1%. Mctuiioni. li'n Knck.
muim. lima, Ed Il. \IcCjollotn. irilîte Il. R. Gestion, latin W. Sserra.

nam nti lt W limeir. 'i*trsuntO. Ont lie roloitng derscription or
th,%s maî..m. an.srs îu tif timh.im appemrs imresiîîi. misim tite rr thlie
si.ilenent a! clamns of mime inventor

lle combinaison imla a slatiî.n.îry armature coripnssed of a ring iasaga
set of rmctons atrtrînge <xîmti-ditant atotinti il iet.emî mime tootmed pro.

jî'mioms. mIle se'ction aii ising a iitmmîmmty or coil layersa mrrngtsi i mulitiple
andum siiim.miîy tontiecte su tise Coi espoiidiitg setiton,, of lthe Coiliillit;ltor. or
ai ntc.sliti;te.i fietti simgnes supttiltait iia:irteicaliy Instilnisi froni ite

mîtatin 4imaft oi tii. tîmuior iîy a <tise as sitowsn sîtti ftîr the urtîose spccifmel'.
lie coituibmnat oui siti tii. rimg.sliiapemi st.iiinary airmamturte coiuipaset or ai
selrs uf sectionsi arringeai a1%s i)etfl..i liiit hving grnis iccureti to the ring

antti extending ;nsarmily and irrmiiinmmtg in Ilubs. suiicla forît bearitigs for
thme nmain simaf t or the' motor. ofta siatiotiarv comrnitatair secmîred in une of
mime hutts. rot.îiinc tirails and mire .Iimped ficilt niagnets supprei laponi

-ant i nagneîieaily instiittmi front mime sitaft iy au smiable dise and designest îos
rat.ite mn unison wmils lite conimmaiitator I)rtishet. %%tracts are siaibty simtulinrleri
and dense carnrent front clecnmeaiiy tnsuaited rings titroigit te contact
itruisites restmng on surit rings and cýonnmcmed to the miain circuit.

No. 47-861. (fo a trolley. to Cari Ait. Gorîtz. i'rmssi.i. Ger.
NO. 47.863. tar a mauîmpimase niator, iotimaC.tnditn Grtai F.ectreCr..

Tiomates. Ont.. assignee of Louis liell. Chiceago. lit. Tme aeeonmpan>ing
iiiustriina.nd stiattient of claims %% dl serve ta expin Ille invention .

NIo 47834imTi'tS ilo.

In on ceetric niotar i.sing a1 caosd.iruiu trniture-wincling. lime
cnitinamon wtts resàtanCe mn circuit smuit said windinr -and e.irried glaie.

mathl %spont mime armiature shafi. said resslanee being mimyttmI sais section%. of
.iltomaitc sssmtimmng mrcitantîni ,aise moinle.i on sismi armature sim..ft and
respansîve 10s time sixcd miereof. suIicerby sucecessive seetmons of lime rezmstatnee
.air sitort-cireaile'i as mime spred inemeasms

NO. 47.867. for car braite. Io Geo. Ilint uer. Gco. t). Telter and Geo.
lait. Btuffalo. N. y.

No. 47.892. for tetephimim rerl.u. to Gea. (;mtmiîomtr. Douglats, Itîcof %fian.
No. 47-908. for telImahnc tinnunci.%tor and Cali bell. ta Fred. G. Warrel.

l'mil.îdepima. l'a.
No. 47.909. (Or telegrapim lr.insmiller. t0 Frankt F. Ho"s. Niarmetta.

toaa
No. 47.935. for an eleemne famiay. Io lime Timmn Hoauston -National

Electir Co.. Pcrl.snti. %lainse.
Na. 18-030. fOr a sleamt renera.tar. ta Chas. Win. Vandruiierg. WeilinRton.

Il, C.

il is tmmdersmtaat ia a saîisfacmory tmnmieisiandmng tis aI lisu befn ricmen
Itlsret he L.onian Strel Raiissay Co. mnd lime Lisy Coîmnetl. mn accord.
ance smath sihicis lime riwîsysiai af lime eîîy suit inirnedstely lac ihans.
farmer! ta lime traltey' s>slemmî. Tlhe comparnv is ,.atd ta imas. 'ecaured pro-

peut mdjotnmng mhia af mime G'eneral Eleetric ConîpAny aI lite foot af Ilsimarst
suest. on ihi tere a po%%er station ansl car harns. Tule situation #$ ai
Mey desirabte ane. muater for eanmlentnr parpases l.eing olianale frous

time river Thamesr.

Ainsi1. 1893



Alitil, 1S95 CA~ADlR~4 EL~ECT1~ICflla NEWS
DYNAMO DESIGN.«

PRc EA I UtNAeiî.i

BEFORF. procelrn Witil the debîgîî of a1 dynamno, il is nerces.
sary to ascertain as îleflniteily -as possible what ks requircd of il.

i t is to bc burnît for a givco pur pose. I i is a gener:itor, pcriiaps,
to dIo liglîti ng or elect rto.plai iiig, or tr suppîy a poner circuit, or
it niay bc -a tuiiot- ta run t f;at, a l.itle, or a ivorkshop., ani elesa-

tonr or a street citr ; a ugeterator for a consitanit pr-esure or a con-
stant carrent circit : or a nîntor for fi-<cd, oir for variaible specdis.
tu be uiseil on paraikil or series circulits. WCe rnnust obtain infonr-
ination on tiiese points:

(i > W'i1-11 cir cuit is il to sitil>. or he su ppiied front
(2) wîat Ilovver ks reuired of il ?
ý3) %Vial arc Uite genti conitions tif tise-sud>l as5 th li losi.

tlion tChat it is to stand or lie stbiiscued ira, Ct e Iiaut of floor
space, ice nccessity for protection fronu duist, water, ironi ftlings,
anod otîter sources of injuiry, the moite of ulriving, etc.

Froii Cte answer to rite first question ive dletertnine ont of
the factors of the power. It %vill decide Cthe pressuic tra bc ob.
tained, between flhe terminais ;f for liarallel workinx, as for in-
candescent lighîtiîîg, and for iiotors oit constant pîressure cir-
cuits, or tire cui rent to provide for ina stries circuits ; it wili htella
uis in scttling tit question of open or cluîsed coit arnmatures, aînd
of series, shuntt, or cotnpoîtnd fields. *l'bc îlegre of cnnst;încy
necessary in the pressure of generators andu in the speed of
inotors «vill deterinine wltetlîer thicy are toa be shîttt or conipotind
wouuud. \Ve slîaîll knuuwv .lso %vlîetlicr special udesign and regu-
lation o-il t bc necessary ta efliact atterations of electînniotive
force in geuicraf ors, or of -,pced i0 tuuoîors.

Front the ansver to the second, o-e deterîinie rte other factor
of the powcer, for, as ive L-now clectrical poner is the produci of
current andl electroutotîse force, and ive lhave only tra divide the
rcquired I)ower-rcdluced to Watîs-hy the one given toi obtain
Cite other ; usaal!y o-e are given tire pressure anid requtire to de-
termine Cte taxiini ctîrreot nleeded. As potvcr is lost io the
v-arions wvindiogs of -a dynamo, titis also shuntai be considered.
Aoy stich heat losses inay be calcutiateul just as thiey would bc

if thc energy o-etc being îîscd in thec externat circuit. armature
andl series field colis as iit series circuits, tact shont fields as in
parallel circuits. If C is thec total armtaure curreot anal E tlie
generateri el ect roinot ive-.force, driving the curtent in Cice geocra-
tor or resisting the current in the niotor,

A* C= 1'(zwalis)
gives tire total transformation ofcenergy, mneclianical to elecîricai
in the generator or electrical to tieclt.titcai in rte niotor. 11t
posser given to or reccived front Clie externat circuit i,

E C - j'.t ri=El Ci =1Pa
thle negative signs appiving t0 the generator and tire positise
onres CO the inotor.

r. = resistance ofarinature oaririnatuire and series field winding.
ri = resîstance of shunt field wviniuing.
ci =cîurrent in shutnt field winditîg.
H, E;Cr, the pressure Ibettveen ailie te>nils.

C. =current gisCru fo or rccivecl front cexternat circuit.
The anso-er to the third qucstion o-Ili affect tire generai <le-

sign, particiiarjy the selection ofihe type.
Tîteic is .10 aliost endlcss '.aricty of difféent types of ron-

tintins current machines ; they miay ail, iîoo-eser, be clas!sed as
bipolar and multipolar. The bipolar mîacines may be <iisided
îflto those lîauing single or multiple magnetic cicciiits, aod these.
again, as having ont or more exciting couls. NîIutipolar nia-
chines, in practice, never have more tChan one tnaîgnctic circul:
per pair of potes, and often titis ks abridged ; Chat is, to-o or
mtore pairs of poies mazy have parts of their circuits in conîmoo.
Multipoi.ir machines ttuasy, therefore, bc classed as having one
cxcitiuig coi]-haîf as îîany colis ;as potes, or as tnoy couls as
poles, etc.

As to the effect of Clic poo-er t>f -a machîine on tlie type. onc
unay say, generally, abat, for suordl povcrs, bipolar mai:chines are
preferable on account of tîteir siinplicity and e(onoîny in con-
struction, white, for large powers, muitipolar machines are oîost
economical.

The comroon types of armattîte are t he drum and rang
tPart or a toper reaid ido, t he Enrini,, S'.e5.f uSe. Shnt nf i'racticat

So.noe. Toronto. Sf arch 2o. il

(C..ratitinue). lit bipolar siuaclittes fotr sifiali armtutîre dt.iiucet s.,
thle d rrun i > il tng ts ste iciniot ctoi>iO i(a ai ii lttigh tii . ., ientstt
;trace) of cîtidîictuir, %aitd thle cuire illîure sinllit cotw-triittn :i
w-hite, f-tr hlarge diatîte tels andi stiorter <mît is. th ran ig t yjî g iv<-s

muire econu)Iity Ini vitilig, liaitl olTers tîtucl ictter <iit tuit uy
for venitilation. Ring o-ttîditg ts dune ii ,estu t lionîîîîs, '.u

tClat it as ltunchi casier tol iiitiate it arid to) relace pit ionst of it
tlin iii dte case tif dirutii o-tiditg, iii v% hidh i t( se t lot ailver
la p. iii iigz oilid iiag thlîre is Oalit actitve ci itîcîto i a i achloo
iii druti wvindiiig tliet e are twio.

lu tnt itipolar Iiiaclmes, uit h li ag s Lait i low drttins a c
tiseil ; and for thtse o-e have tlic rinig, andiu laIt atild o-ast wiiid
inîgs, %villa as itan>- luraliel circuits as utiles, e \ccii tig fuît o-ast
o-tnd ig, for o-lith therc aire ail o:ys tw'o. lT çores of aitua.
titres intay be sîîîouth or slotted. Thîe adlvutitage, on the vo-ll,
lits wvitt rte 51îtootil suirfauce. Thîe tetiî inCte sttcl core fointî
graod di îviniz bois, and sotico-iat uîccîase dit îiuagnetic re.
luictatîce of the c ircutit ;thle>- isi allo> rt l cat to eC!*mple fittîre
raîpidly fronît Ilic core ;but tlicir adii iimal Cost oi coist rtict ioîî.
Ct lihatiîîg of tIlie pole uicces, <Ilite ta dt tieitItl distr ibuition ofi
ilîasnetisi, -and flic troubhle t licy cause i spl'ingi. tell ltcaviiN
-tgainst tlîeîî.

Let lis tioo, to tjix our tdcas, suppîose Cht liai ocare to ulesigil
a dynattuo for constantt Iirtssiiie. lu1 tire lirait plaice o-vv iîc
that tire te> itinal pîressture for a geiterator is lesai, andî for aj
motor is gîcater, tian the getieraîied electiotiiotive force b>. a pli.
dorct C'r ; so tChat if Cr is suimili, ;as it tnisi lie foir econtoity, tile
sanie miachinie getuciates tiearly rtet saint leciroîiiotuvc.force ais
a getterator or as a îîîtîr %vitli terîminal îreýsircs rte sainîe,
anîd, týtrefore, ais tter conditions aire tisi.iff't tedI, flie sîcd
iiust bc iuearly tilit sainue also, so tChat a geticrator a.îîîl iotor
to lie lascif tr Ctet saine circîuit iay lie cotisiuercul îery rietrhs- .,s
tht sanie ituacititie.

As the clect roii ivec-force of a ilynaitto as geiicrated in tirt
arniatire, aoal Citie wliole clirrent tiseul tîtuisi flovv ilrotigl it
(eîccepting for Cite shunt field oif a tîtîtor), so that bol I factors of
Clic pîower affTect it ditectly :antd aus thte field iîroviiitd b> flic
iiagoeî ic circuit is ouiiy for aile tise of the aîrmîatire, iat i usr,
thlietore, be desigoed tIn suit it, the cotisiileration i the artiit-
ttrc is es-iderttly tice first anîd îîîîsî impilortantt part (if the desig n
of a dyoaii ; so thai, aifier clecidiig aile iiîir of illies îî lic
useil, ste shoiild jirocec u 1<1 cteriitie ss'li is recîtitecd of t lc
arnmature, and select aie type.

WVe Lnout approxitîiattly Cte electuotiiois--orcî, tuatil miuist
generafe (E ý E. +Ci-, oif wilîi E. is knoui-î, alid C& is sîtiauli,
andi. necîl îoî lic coiisidcrcdi ait tlis staîge), ;artit l tt tuiaxiiiîtin
cuîrrcn tuat mnust flow ttrough >l, alasiî a percciîutage for thli
shuont circuit (sec at toit of lialer). Thie total ariiiattre cuirrett
as diviîlti betw-enr to-o taralici piath-; iii bilîilaîr, andiu lu
twecn two, fouir, Or ituore pa-r:uilei ptis ilii tiutiioiar dlyna-
mîos, so Chat tht curreot tuat thîe armature coO<lictor lias Io
carry is fi-xeî, i. e., ooe-li.tlf, ranc.foiîrth, etc., of Clice total cuir-
rent, anI frontu liais, knoo-ing ailc safe caurryinii caiaucities of
conductors, s'.- ca fiax Clic cross-sectioii iectssary. Frot 400
to goo circuilar mtils per atîtîere foîr copper givs titt coîîîîîîuî
range of praictice, the iower Valtea o-lieu i theiaciclîi is rtun in-
ternitttently, or o-lien tîtert: is gooul seîtiatioîî, andul ic liiglier
valnes for contituous ruîoîîng, or %lien flic %ettl.-iiosi ib îîoîr.

Tite aurruatuire oftClte cototun types ai <Iyn.îiios t uîistst!so ai lle
arrangemnent <if. a i uîbeîi ,coiiîtictors tinsuauly roîtîer %%ire) oun
a cuire sstiicii is a goodti iagnctic conaluctor, uuhIitcie as Ittatccl
toi a slîau, and revolvcs iii -a nuagic-tic fietld, so Chiat rite coîîuct
ors eut thîrotigl Che lotsb of that fictif ais flic> pass frontî tilt
poles oi the dynatuuo across the ;:aI. cuitiiiiOsd of clearanuce
and space occupied by fite onuluctlirs raidi tlîcîr tnsuii.tîrii f0

the core. Now, the cittting b>- a cooduttu trr oif Cos fines lier
second îroîluccs io iltr n ecctroiutot ivec-force af ontc voit. sat thatt
the total ciectroiuotive-force proeluiceîlî 1 an airurmature is gi>*-r>
by thîe cuat ion

where 35~ = Cite average nuiber ()f iînes lier sultire inuit in
Clice field.

1 - InXihi oi ficldl in ioches liiig cîîf ly flt coniluctors.
:. ., aboîut rte leogut oif fil c oîîîutr on iti-
face of flic arîtiaf rire or rte lengtil of tire ;traita
taie cure.
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v - velocity of tic canductors cutting ilirouigli the field
in iiiciis lier second<, i. e., the lîcriplieral velocnty
t thc anlivture. 'llie ectronotivc.forcc pro.

dut'ctd il% cacdi uonducior is tîticore _- -

c - tîiiîber of tfrective caluctors iii series, i. e., tict
liiiîbcr of chîose In serges wvlîîcl arc cuttîng tit
field of strcigtls 3Û., and wiici airc tiiercinre
%witliin tiîc puular arcs.

'l'iec cross section of thc magnctic field ks apuîraximii-tely Uie
saine as tilt area of tit pole face, andi the distribution 33. ks
faitly iiforin iii a gond design. As a mentais of decrcasing the
ecCitiniz poncr ncccssarv foîr a givcui total magiietic flux, tlîc in.
tensity of inagne,îtizatimî. X. oif tue gaip spaces ks taken quite
lowv, es1îeciadiy foi snîallcr miaclîiîcs, as cointîared with tic limiits
of saltationi of thie potils and armature cote. 'l'lie value in
1pracsice iîîcrcascs %viil Ille cap:îcity of the miacihine, andi is about
5o licr cent. iglîcr for wviouglit iron or steel tchan for cnst*iran
piole picces. For lîiiolar mîachîines, wtlî cast-uron pole pieces,
~3. rangcs froin 15,000 for i L-wt. <apa)-citY to 30,000 for 300

.p as ici easilV'prtodticedi factor oif Uiecelectroiiotive.force
Slnuild bie as Iiil as puossiblc. It is liiiîed, lîowvever, b>' ine.
clianicai anti ecccrical coosideratiotîs, sucli as strail iii tile
îiîoving parts, v'ibration dise to irregularities of balance, friction
in the bearings anid air frictin ii clic cleamrance s;iace. cid>'cuir-
rcnts andt iîysteresis lasses wiîicl isièrcase witiî the spced. 'l'lie
h)istcrcsis lusses depcnd on the numiber of reversais per second
andtite iiitcnsity of miagnetiration of the core. In practice, tlîe
pcrilitraii velocitics of <lruiii arillatures range foain 25 ta 50 feet
pcr secod, iîîcreasing witit the calîncities : anti tchose for ring
arniaiures-an icc<îuîît of tlîcir better ventilation and the better
liaiti of tile conductars-teacli double chat amairt.

Ulc îîîtîsî nuit' select valnes for .and -m %'Je tiien have c

and 1 cictermiine, lîaving the relation ci= 'o ewe tlim.

As a question of internai resîstaulce, c ana 1 n>' neariy bal.
.uîce cacdi otlier, ani il becoites -' qîuestion dico as to avlctiier
nteriiîg 1 increnses or decreases tue itile %vire occessary in the

.1îtnrliCulnr fflnding tîscd. But tiierc are oiller conditions wlîich
liuîîit tic fixinîg of c, a cansidrrtion of %vhicli tvill lielp ris in
înnkiîig the atljustiient. c ks tic nuitiber ofcandtictors in serges
-ia aile of tilt two or more îîarnil armiature circuits-wl-iich
arc actuinlly cuttiiîg UIc magunetic fieltd at a given instant, at an>'
of its twvo or more pole faces : its ratio ta the total numnber of
conutctors oui mte cucting surface is .'ppraxiinaîelt' chat of the
pioar arcs ta the periplhety of tilt ariaturc space. 'lhle iengthi
of tic polar arc, we find in lir.ct*:ce, ranges betwcen 5o and moe
lier celat. of the total ciîciîtfereace, anti usually, lies between
70 and Se lier cenît. ; questions af îîîagnelic leakage, sparking,
tc., affect ils leogîli. Finxing tis ratio now aiso fixes the rela-
tion bemwcco c, tht ecctîv, anti the total nttber o! :c1ivic
artiattire cantiuctors.

Again, tic îîuilîber of cOnulcis around Ille circum)fecnce,
anti tilt îtuiiher of layers, witli a knowvledge of tile space re-
quiicd for insolation <îtencanducturs and care, betwven
layers, bettcni section-, a'nd between intiividui conductars),
anid ciat ncededl for tiriving baons. trili <ix Ille circounference: le.
quired for rime aisl.atLre and tue tIcptlî of wvinding.

The radiatmng powvcr of tlîc anilature fix~es tlle Iiiîîit of dcepth
of contîtcturN. Tilt greatest current density allowed in practice,
chtîîî î. tue aii:pere turus per incli circuiference. is fixe<l nt
abouit 1;ooor about :,5oo lier inchli tameter. The average wvould
bea.bout <io or st'oo lier inchli <lniucter, wlîicli correspontds te
a tse of 25~ ta î.o i.. Th'le deîîtl of winrling varies,
in prncsice, witt the thltieer of tue armaiture ringing vitil
drumn armiatures <rouît .2s ta .S inch for duatîteters of front2 ta

Anodtier question nffecting c is uic arîtaber of sections tchat
there are ta be in tue armaiture and i0 tic coininutatar. Niny
sections iticrease Uic difl'rity ai windtng anuf] insuiating, anti
intense tic size and (ot of constructin cf the ramimutator,
mlliiie fev section% îgive greater lasses in tlle COUS slîart-circuiiîeti
inter tict brusilies. c.tusing s;î.itkirg,atnd give greater variations

- W m imtrtuest (.1 lr* fcSr as rit à- for e<hmi tlaî fotk,, u. the Nial
îtift ly %. F_ %WIerW. Cntilý P Trac,,cal Not M D) mmo Ca"cui.ro . hkch

in the total elect roîinoti ve- force generatetl. Tlîirty-six divisions
cause 001>' a variation ai onc.fiitî ut oe lier cent., sa chîat titis
'votld be plcnty for steadiness ; but, b>esitles tiîis, the self.
itnduction iii tie sliort.circuttd couls reqrtire chant tue itunîber of
loaps per section siiorld i>e kept clown, %viliî %ili bath tend
ta lecrease tlîe total tîrtîtber of conductors anîd ta increase the
îîtîibcr of sections. Frotîi 40 ta 6o sections is good practice
for pressitres up ta 300 volts on bipular miachîines.

For liiglî picssurcs, the effect ai sclf-induiction iii the colis
catntes stili more ino play in increasing tlîe nuittber af sections,
as alsa tue neccssity af Icceping the pressure betiveen adjacent
segments ltiw etirtugli îlot t0 Iiaititain an arr across tue insola-
tion bctwvectî tleie.

Let uis, tiien, deeidc uipon a nuttîber af sections f'or îlîe coin-
mitator. Encli canîiîutatar bar will begin ane coul and end
anaîlier. sa chtat tlie sttniber ai armature and commnutàtar sec-
tions rvill bc the stitne.

We mttny glati select a value f'or, obtained raiîn a1 sifiam type
oaitchiine iii practicc, and obtain c and tlîe total number oi
conuluctars; , ico select tue ncarcst nuniber ta titis wlîich %vill
give the chosen nuîitbcr ai sections, attd correct the assumied
valise af i. Knawviug now te nuitîber 0f conductars per sec-
tion, ive cao decide, frot considerations above given, and fromît
convenience in winding and insrîlating, the farta chat the sections
will take and lîow they rvill be placcul aîd wvound. ''le circuin-
ference of the armaîture is reathily deducced trainî ths, ani, there'
fore, the diatîteter. WVe niay now sec if tue lengtli clioseit and
the diattieter deduced bear teasontable proportions ta each
ogther ; if not, a newv value aif 1 ni> be selected.

The selectien of the type ofannature need Pt be Finrîlly madle
until tfier a preiimiinary calcuintion of the dimîensions, tiîouglî,
as rtc have secîî, t iiigher v is allowed for ring chian for tirunt
armatures,.whiclî shaîîld be considered.

(7-a & onba'

-"A BOOSTER."
A'î tle request o! the Canaulian representatives for Croamptan

& Co., L.ondon, Eng., the Montrent Electric Ca. have lately in-
staied nt the Royai Victoria Hoaspital, Montreal, a " booster» in
cononcrian with tmei r storage battery plant. Tue "boser"'allaws;
themtoblight tulieuse circuits at the same timneas-they are
ciînrging the battcmy. Tîte accoîîiuanying dingrai shows the
priniciple :

"A Iloosip.bz."

flcictafare it %vas necessary ta ruan a dynattia far charging
ahange, specding it up ta tlîe required voltage, this o! course beinR
tao lîigh ta alfow of' their running their lamup circuits ac the saine
tinme.

The «"boostcî " is arranged so that it <an also be switched in an
their thrcc Ivire bus-bars ; it then supplies the boostcd current
fronti one circuit iviien the mater is fed [rom the oicher. The
batteries can aiso bc dischargcd cither on their tîvo rvirc: or three
wire bus-bars. The amorînt of current futrnishcd ta the batteries
is 50 atoîtres nonîtal.

Thc (.oninion Plets Divislinal Court recnthy dismîrssd an act
txouxrlr ty a workiman ;g.1irib the Hanidhtin Sircet Rna%ay Co.. for in-
puilles reccîeiti by comimg in contact with an cetcric car white crigaged in
lining un rails (or the Icw tacL. 'fl <'ouru dc'cide-t chat ît'rc îvas no
statuto<y duty on thme >%îrt of the mnoorrman ta sati the gong nu the place
rrr ulie accident bappruct. anmd uhial tlei lthe presence of danger %%ae

appitent ga hirn in lime ta prcent thme collision. lie %as at to allenu.

Alelil. 18os
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TRANSMISSION OF POWER BY BELTS.*
liv ('. mi. t'îm t It4.

I i'.Çi.uiu tIo s> Ct tîmere are fe%% apIjlimicCi so amarii'l aiiii.i -amgi
iI<'j','lctii as tlle mine tffecter t'tiusiileiaiimi. iiammily, tige mili andî t nemi
filiil oif Ill sîmmîlis ani (aciiîiîes, tht' uelt. "'c finaîl il s 'lilîilt mciier of
aIl îcm'illImc ilis formîer self. Ive set' il lac'îil iii a 51 mliil mîmai'
lier %il JIlalî flirI tilte lace tlie., toui tî, givhog forîiilimi l ilt
huiît tO .cil iagiiul% tie. r'angez, mît tue sillitr ami l'iially meai onlt %ait
cotamiemtem w n Noictmlusttv

m
, hîcaî. Wh'lei siC go hum, a1 sîop mmi factoriy

antti sec tîme blcts iii tic Condmithin mltcii)ll WCe ae tîretî>' suie tii rafiie! a

sîlol ss lîce th' Cime of .Ittcnî1lig iii tlle li.lftiiig, floit lit'îtgs -%ait
attendîant ilIts ssmil iuaise a lîig itcîîiiin Ille aceimuts if' it %sas culiiiiiîl
oh the llst of riitnuuiiig tsele. lint this kindi tif a siiot mîcter LkeCîla
intaîcte aceoîmît amîytîa>, amni giesses at tlle ehiaigcs tn lue sale fuiV touL.
mthl tut' resiît mut losiig immne>'.

Ih is flot ile capmital tt) have blts ritiiig s a nds atu i lîig less ttol
C han lme>' timiglimi îistsilil> lic male to mli, fi it is intactel letici t0 hiave
I lie Capital aiiesteil ira liais mu a> la In huaiv eli ci Istse, Iailt Ile
annoyance liait fmllotvs in tilt waie oif ail imî.tsat i ichimer.i amIt
pmarts in the wlmole esaîilti Iit Iiba lieasure iii se' a iily itmnniiig
[>cit, tii go mbt an englue touîin atii sec tilt great iis'ing het thiat isý
ruilning tiltss lîîîle tif a gîcart tuant aliait mliing it sviîlit appîarent effort.
tht' hlît iimniniii sal lom' as; t0 giv' a mag tu tîe tieiller liaItf, andî tilt
lotteCr hlI runiiig straight as a list'. 'u'iii' is a sure sign Chatt the' jourmî
nal., arc: nimning Cemal «laitm cvetytluhiug is gulifg %lonmg iCcl>'.

1 tIo fltut wl it tiiîuicisicoui Chiat ce cytlig iti thi. uaîîeî 15 original
%viol Ile ii filu etîfntrar>'. soiîme oif il ks hbou rmusCcl flotteu the' ls qaîgi'
nucîing 1 îuactice ili lime eaiiîti>'. I have lietS t'er>' geiteiotil>'aSitl

lu> Cime seseral hîCli 821:liiiis miig enuilîlaimjie.. wlio gave uIle gocmil ii.;i
on lime tise tif lieitiiig. 1 hast' asmu sîtîmijcij ejlý-h ssmuiks- as Mîii'
Coot'.ý Nielilui's. Tiiiusioj' iiî,! omit mot iliese t bae takeil atilt
allollcil seucral vailmahile itilc.iait foruîuîla.

'rge aie feit engimîrs Wuimm have tint lienî fîeuîîîcîîîl>' iii svant oif iii'
formiationi <ir tea-gil> atlîlicall fnîiîtla', ltio0i Sthidi tlime> Cîiilml [)face
iciiamce,, g'uuing tht' poiîSS S i Siil tinîler gitemi coiîtioniiî andi velocit',
is transiiittci liy lis wtitlîî>t timuismiali Ira mii 'r mcar, îlîcefîîîe 1 lit"
liete it is SSIw0l SI i> % t ht' I lle ltrimulcnis sehliclu aie: gluen iii t'sIlle s ot
tilt mihferent a.uttliiîis, andîticaekioSS leilge andl aduiîîî formiumla tlicefîouii,
amnd apply il tii maily ise. tint ira flinrg cii Ste iliuisI lie Carefui, lI>cam'le,
flot suitlmsma.-noliig lieu esisience rît ti lus muîalîeîîuatieail anti esiîeillentail ini
formuatioin, tilt numieromu taleIs tiait huate lacets given h>' îîmchîanîcal
enrginceis alulucar Coi have lad oîîly CImat hiLil( of -a Ipati siuicî lia, commte
frtm gîmessing limat ain cgine. or a intchitic, cier lIme îmis'ing ir tilt
driv'ent %vitu -a lI>elt iii givest wStiîis, tvas. limiiiidlg -mi icquuiring songut

iltuity ot puisci 'irîiclu mîuighut Ilie cx1uics.sçd iii fosil'îmouiiiil' geimeraîl>'
suitîmout n>' stitcîi arc of puIle>' contact. For istanuce, omît' Srater sa>s

Chat a biigle leatîmier udCt tile incl idhe, îîmnning SOco fcet liei imuiittte,
suill tian.ulit .76 hof> is e t --mtt*i moilmer asýseit-s 93 lactase poster ;anutiles
CI.liîî ont' Imîuse puwer -amummiler iuaks at 1.33, andl still a.uiotîler
figurem.s il ouito1 lie IN.", anti so on, rteîs% tmoimscmng conmtlctiiug tesistuiii>.

Thetelîule Suhidl 1 haive tclntb%ç'ietlgcl andl idomuilin mia>' lienms ex'
luressed : An oimliumary single Icatmer beit ont' inch wile, svilla a velmmcity
oif 6oo [eetjlt'r riiimiu, wvill transitm omît sinise liotveî. Alter an exaltai-
natioîn of dhifférent lest Iooks, 1 finîl iai (timcal :îtluîin, dlata gises mus
tut' chit' to tlle trite of tius aimle, andi aisu Chuat il isý blîIXi)iOie(i lu> caller
goosi amthority, Stoiin sa's: ;~ lltst Shidu ,are designu"l for coniui
service iay lic maie ii tieat a temuion of .551 lu. lier ocbiSS squiare
loches f section, suhili coales îms tel slcicruine tu le beadlîl nccm<uming

to the'îicmms, Thti.; is tmînal o .355 il1, lier silimare inchm mît lct
leatlier, anti i' ablo <'quaI tsi about mine temîtlu oft lie biicaking stirçi s
of lime saule -as given h>' ~Mr. Rankinie iait uthuer gomu iautiimmitics.
cosuper in his tsarS, .xys if Ste tiuhistittite 330 IlW. foru 355 îIhs. lier smlit'c

inch, sue sinise tige complotenmt liait ouf a humiise'lmoScr andl mîcîltîce lIme
follomving :ont' -qimaic incli of llt leatmer aI a veiocily mut m0o tet lier
muinute suil ransîmuàit one huorse p)ostr %vlli afl' and frot timese dlata
gel tue ruile : Thît menoîmmînatîion of time fraction %%fhiit ritues em
thick-ness oif Ille bact in incs, gave.s tige veluit>' un iutinhils of fées per'm
miunuthe ah suluicli cach incli mmf S%tii suaIt iatiuil muid hose'possei andl
asut he nîthinar>' thmctsnCs mîta %angle leuillici hit à.s generaîl) atanmut tu if

an incu, sse :inujmy muilmy tht' menonmînaisa oif tib fractionm la> s00 aumîl
get tilt 60 fch at stIicli -a single sicabun nli shie shoild titi% tu,
trnanit ont' Ioist: tInter.

-orm en atilc giuen iat stil ailly tm ail emsciu uu' and m
conduiitioninu must ant ill mcilify ilionî. lcîts, fur insýta.nce, for imachincs
sshuidi are fslm nl' iîîclamnd sîuritmi, and suiftiug lIcîts. nîumsî hie

tid itîc qi0 ta ige ttic tr amnd lear an(] Ii QvCfmInmm the slaîîing fricionu
thian huIts ahucl ien slcaululy andl contiuum.iusl>. Ti'uelt tm trvnîmgtil
pet andu 'imuit <if hIcls% svlen omamle frottm guoul ox hulul, wielI tamnetl, lias
becn cternuincu] as followvs'

Inu lIe -olimi Icathci 67 il-s
At thut risci finie; of! splce ...... . 36z
Ah lthe tact finie ............... 210

PIalier irait Ijeli Torontuo '.o. a. C. A. S. E., Feinîaiy 8hh is85.

i:igimîecrs ie iiftemî reqmiircd l'y tiuir Cei1Iîîliiycî tiilipit up lie 'lîîfî'
imîg. lîitlcvs amnd blis foi the pbli îsîe iif i iiig am1iiioallîîl a1iîiin oif

wvil, wh:cli iy lic 'ttclira liise îwbîvcr. luit tilt illattl'i of piiîîpet di-
iviionii (if 'tamie. sumel asý -ite mi 'ia ilimet ci aid siiecil t ille)

witil orf ieu , etc. * are left t.e the jttilgitiîît mof the eligimiut'r. I liat C liq,
domult liait a iuiajolmiîy of! rte iîuiiim if Ilin% asie.iilmîa itfecti>
colulliteitt tii miSt'Isee sIIlII %tS itk. lut ti limt liiimi. 1 iîaclice .ilong t lmi
lise ha-.. not ltemîtci> %et)temimimîle. andi %%h l11i1 ni> i callettlapîin i amis%
lingie ti taeize stiei imiat ttl iii lîaii. ife rliîte ftîllumsving *mfîiithm
%% hici ii falkit ftîiii 't.ilardlm 'iiami i> lie icici teilmi (f~i iîîa

usýe
''Thc %afé %vîîI'iiîg tCi1'm.iîî i. amitiîei ii lie' 55 lus, lier inch'lî iiii ,

whidhiîI ctaniiiti I a t'liicity tii alitat 50 sml~eftet lier iuite lier hlws
po%%~ er, ' hidi i, satlC practice.

Nuîw. lut C ci ell eiîfueiie ini ilicles tof ille.,
i qliaîieîcî in niche, i pimlle>',
r uîviitixîîm lier minute,

W w lit h il in liti che,
Il liîiis poiwer tiait cati lic itimusiiitteîl hiy tue leu.

'ih .tii tbalai tlle limîrse llu iiat a unmgle beli cane n amimii *t. Ille. :il
andI sp fi mp iille. ami %%ille lit img gis cm. site foruiiila itcutc mîmîll l

14.4x 50 2i
or %tc wîay Itill (jitler %iimîîplify thle îlîmîes luy "îîîstît ilisg 1) for C amti

s5,vitî, Illme constanti 7200 Il)- 3.1i416, mllidi is tht' IîIîmîpmhi(iio mil iiî
1 ) x , - W

Itteict' If)mlaniieer. Thie fiormuila %ifa gîmlace tîmime

Tige tammniittimg effmieiîcy oif (fililie licîs tf avelage tliiclkiicss i, tii
tfm. mît Niliguieli C '5:v 10 is; tui 7, tieîefore (tir ilhamtait: iiclî% rite fomuiila

tsoîilî lic -)ý x il.
1375

Thie lîmus,. jmoiv c Ii, lic taimiltl.andI itli site amnI aîe l' (!lit:

limîlle>' ieîing given, tsi fina~l tilt svtilli (if hIbci retîiiet

F~or :Jiugie kitîî 1230 zm'Iv. r"o fl'ottille licîr, ls1575

Tilt faloise po s , îeci of piley, andui t lth ot jackt lmeimmg giveli, lii
fini1 the iimeler of igisilley ruqiireil

Foru iiglc hI>lis- l h"z"'22= 1. 1.Or iliiîil,îe ht,- . 1..575.~ 1

Tieltie os:lit%% et, iaiiuuter mif limlley, anm i îlli oif lieli lieiiug giveii, tu
faiml tlle nunlmer mot îevmîltitiois it.mliiiil

lisngle îiîs- - = lZ9 . F:or iimiiiile )icils - 11 x1 575 = '
1) x v 1 x%

Ini tilt filles I have assiiiel toiat the l'lts arc oupen, tîme jIltlCys oif
eqimai liaiee amduIlme air mît eonîtact i t Ilie 'cii.ieiiîee e If.

Illsse e, tht' ICV niieac ofl mllllercit iamcesandm lige arc of cmuict
ks less tîman tueit 'ieiuivcie tlîe mu1les iiiîush lie litiiiltie a'ccueil.
ing>'. 'Tle ssimli tif n heft imjimiit'l for ai>) stort, clciencis ci tiere

conditionis - ti, tlle temu,icimu of tme uit ; nct, tilt: sie mof tlle siiimllet
liiiluy andl tige pliortiou miflie t it îf.tcc tommclîcl ly rite blîct ;301. time
sîlecil of sic )till. Tlue asera.ge smiin inii sshidli Icatir mmifi Isira
!mas imei fimi lb> mami> tlmIeriiiiittt < t 3.3,200 1W-. pei (limat'e iii tif
cros section. In uý ls <m I)II1le>'5, lwdt' shsumlil flot lit' Iiltjccteil tmî a

greaici 'train *liaim -ine teflt i tlic.ir tt'nsî esiilih, car albimîmt 330 lbi i.i
time square inclh oft dm05 sectioni. 'îi,; %çili lic 55 Ili,. avez.age stiam fui
etecr>' i) ini %tiiIih of 4li 'uI ai of ai inclh tlmick. The' stramin
illiwcml fuir al %% imît1; mot uuhting (,l ni c olumliel is iliireci îiroipoimn
to tîme thickiicss mîf tIme ieli. Titi, iN the ,If,: Ihîmîi for if a greatert sîraimi
is attcinpilti le lt ks Iilvl> Ioi lic <îewcrm in a i laidise imCIle le-
suIt w ill lie an itendue ammoîînt mîf strcmclaiig, îeiiiig oeit It tlle lac Ioies.

ainî miamiage tî lime jints,
Theim wt miiing aii'emou if a Il i loie pateimîie>' w i inîîmîîm p mmin lm<III

tii rte siiniicî ro! sqitmi incmes mît licli cmhmîac: wit hi lme urifajce mml tii.:
sîmma.ller iîle>', amni ai.sî to tilt arc ot tlt: chremiifcgcnce mf itet îily
touîclîecl hiy til liut. 'liii' aîhliesu fuîii hirc% aie lm ut .uil igli ealtihaitiii

mIn asceriîiiing tIme %% idi -,f Ilîlimceessi>)I- iiit .iiinmhî a gis mmliims
plitterm. A >angle 4m.h i 3, .,f. aminhi thlicik, %îIljqCc.C.l tii tige %t rimi "shidil
1 have giei a, a saft reste (35 Ilu, lier inîchin iti t it) %li e toiicl:iig k4
mîf ilie ciiciiiîficmmcc mîf tlle pamile>, Nt hî il-liui' t- Il.. lieri fîiale ilii rif

the' suirace coîntact miir if rte Ii touchesý ;~ rite dîiiimîn' if rime
plle> . tilt taîIisi m Sl lit 1, 11) lier simia re inicl ti! c.,Iimmci ,lait om (mi

.Ni. lCvai l.cigl, C. E.. îîf Maemsii uig., gîs'us tilt f.sllmwimilg file
foi fmiiiing lime lmiir,' 1mseî Chat an>' givcn 'i (mliii t mlqmîlslc I.Ct (s
Capmable -if dali% ilig :Mîilliply tht' nmimlier mîf vllmagictes tml lI>Ct Coiii
tact oue tme msîmaller iblile>' h>' ouîcîmîf I lie v'diicity tif lime licît iii Ceci lier
mihnuîte andl iîice tIlie iligmiit l> 33;,00 an iigîe quieniit stili lia' tlle

hifms. pouî.ce. MIr. lI mgli i,lsi gisc .s a it: fen fiilig thme promîler sîli
of do<ule bls foi an> gmsm'mm .iis Juîsî tmiliiil> 33,000 I.> tie hi,îse
ixbw cr rcgmiîeil -iait çlsvsml tige larii.iit firsi lu> lime lengîl mir contîact mmi
incite, min tIme smmller titille>. amnI agaimi Il> mmmîclîalf rite Ihmct'i ofl tige hIt1.
the citmoiicmit sîhli lic laîomer w iii of heuh.

Noie, if Ilicte limites (Whslii tige atimîlmirmieiscl %fintim Z0 >ears agml dai
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l'e eotnltaîei( wvith flice %ingie bîralis a% ni ittesent useti ina iitilis, il %vite lx!
fttîîî, t gitalile>. cotîtitietabiy. oveîsýilttll lite- . tk;ct.%i igle licita, livintg

miisîci ae andi uttîte liaitie lo stîcicit donî diouble otteb, oit tî10
]rive lesiL %train ilion fiscal%. Tite %cceti of 's itie doubille tiuivimg Iteits
rttnîirtg W0îisciiîi long n iitîot attetion %d -ia ontee lie scit,
iviets il as culîtiicîcîil lita i sitgie IteIts are Icmtr i matie tas du Inn tus
ite limite> nitole allit, tlt) otigit Ito Citi fur îthvir nî'tiîil lisat 'îeed.

lFor Csistltg Vsiatitstttlvtx lsntege il i% fltl ettuts viet t0 aitr tite
%iýtti otf sitafîtutgo ir ie tif tirtitts irt tir iviumg îtacltinc iwitit ,Iligic -'trap'.

litle foîtin tg litaie: n iii ctîte nc.tîeî fi aciu.si ittaci ice : Si tltiaiîiy 33,000
imy Ilte iturse powdr t rqtilei anti diavie (lie litudttCl, tîl t> ite 14 llmgtlt
li, itteltes eus ere:ti Il- tlt het diratlite stîtailer îîulIcy, anittgain iviîie Ilm
1lie siteeti tif fle bels Int feci pet mntte ;lic ias qumotiet wil bc fle
lit(tl.Vl n itti ftr a1 siligie Intei

1 ltt, liteinctte (liait itis, kç ti liaI %iiiglc itel% aite rtoade ltti l viteti
qilivilîg tttaecilincry. fîittaai i>' lerat, Ilte 'tiontg doiubItiI.' ls,
n tmîkil%ý ab lierit aîl tmle, liase est:q!cimgiy iigit noi, n itici, cat lie
dotuenc tilt greal ase: n%%tile îîîtiiîîg iii a siack !,aile. ilece ct lîcir tita.

11uity~, aitri flic itelier a1 itier Of l~c aît vai îtaî fle [ttie giveu ftor
tiouimiee Itîtlte ititiget Ili, i lt i aNi.

'l') ileermimine flic te i ciiît anti ,ite tif a frels, finit firî flic nlulottl tif
-Iaitir tu Ix: itrftî ilteti Il) il. 'lii ido~r kN ils ltiliittl n viti veiociîy. I f
a beljl isisses ove, a1 3 fiiol ptuuity n hidi ttakt% 100 r.eVoutiiî lier
litattole, ils vett i>' bc:i i 100<31<.1416=942.4s revoutionitts lier
miinute. Ntw, i f tii lbelt i% t0 Iratitit -. limbe lx)%% ri ils leuioît tilt

lthe lttilig ,idie sill lie: ..-- 'G0 =70 Ilt,. l1t tuasb case iliastiii

ltaI te side otf lite )Vit i% sIack ; if ilis iN flot flie cise (%s ih îit ile
avetge if îtauicl isiatee ui" ~tietcttle tii),lie ltiin tit flie

fitlt)N iîtg suie tif fle It ksihiteci frutis Ilte lt)ve. WC' livre set: t
luw it tîtcil tsstit c ivice lit ltttizotital bel k, thais flic Vertical une, tir il
iect, ae'lthe tetiinli iîy ils o Out î Iaitît alst îY clic i f Cotlact.
I lu't f tesNe Casm-, %%se ttîcgiecî file n itlli tif Ilte lttilley inti le
reaclàI.sioîîs tf frictionî; for lhite sitl oif flic It, si sîtiicietit lit iatsite

fle clîtigtt, uttt. (lte kiNt s, uic e-ntuigi fti 21atii lî. I lui a c il
i% alvisalte liri îtake îi.c. Ibell sttîicieitl t 1 i ui. Nottier iou', ari>es fit

lins n it a b lict dat ilai tif flitts «s'l. If -a bell kN loti ntietitor flie
ac tif touii toi), %huit, Ilte tllsiti itîtst Ili! incrteas.cîiti iOrtlerta îî ffouti
stifl'tiitlt ttelitl t,> Ilte paitile.

shotî lieus nid: Very tIjît .itlttageoii andt bu aie verticnl ne, fle).
a s cqu~. irl itîtile lensioti tciter lting otitotirbniti oes. T'd

n, hic i au e îou nagî,,s n% iii ;tgttcli, iii tolt-tmltýce tif n% hIi letisbit attd
ailit'îittt aie .Iiiiiistiet.

Tite atllbt:iit tf ialitiupîon sutîtotit iurfa.isk greaier titans u Puil
rouis >sfaccý, anti for ilis% reasýoîs iile> suglt ilt lie uttatie ibtfecly
sostti andi snthti. 1Fre<jttenîly- me %e flic bituface of îiulIcs etinvcx' ini

,îot tjtic enl l i tle itlîttttng off tif lie blI, bt tii coîîex'it y iut lie
ver>' sniail, t i aIssiii diitiinisitlit f iltei,

Il i., Of gleai ittpilst:tttce flit a iti >iiottîti lie tif stnets a ictîglth fiit il
n mi atîhele to flititille) etiotgit tg) ItîCclt il fruîts %siijipiig n illîtiît lise

îîeccsity- tif littiiig mit flicte em)c tiglil a, 1<> %%car tlt liaingb. Every
1 >it, lu rtîts c.îsy aubdl ssell, shtiix: lm)s siack. %%tien rtttstig it flite
siac< sie Islit t on i usiîlu a wavy. tinduittitig ilusiont, s tlout aîty

tinittî exceiîl oit lite mî km1:a sie .anti %%lien Imlt, n iii sti lîtiait ithot
sliiitttg; 0t Ilte pilqie alie>' n car fi -a gîct lenglit tr ifnute, for altîtotigi
a IbCll itay lie ieasil) liitl,. )CI if ai etverr îevttiitiotî il cati have aim

Opi<ittîtliity- for relief frnt ils tenst su a> 0luit Comme lîa(Ci ti ils
amat lctesîre, il ssill ituescll il frontî lîmeakiig Ily flie %lie,% îtlwit il.

lent if il l'e kejit cosîlii'styaîiti Io iîs% gglealei e\tclitlt 1IotiI ie,,
tf lie hul>sil %t il] su Car liait a shtsit ue andl 1 vite mXSîtti tlisîtçyted.

A NEW REDUCING GEAR FOR INDICATOR USE.
ilt. fendezîs tif tîiicai î,ienlbiatioîsn, viii have oilt"vcîl il It in

talc > cals itîacît attetionm liab IteCt ilii tg) fle diciaiN cîîîînccîeîi %s Ilt

'HEOUCER NI~
WPJGHTS PAT~

selves n itit a flanc lever swilîgitg oit -. 55vouai ,ctesv, andt soute apîîareltly
thitugit glial any iiackniîrd ard ftinsard uîîoventîeî unas giotil enotîgi to
coutitllieialete ttîlion tif apiiston 14 tlt imier liaite tif ait indicattîr.

'l'lit teveliit of flie ctîloptitii etgite %vas îîoitiîly flie firtl e:vnt
n hidi thitecîcîl Ilte clise attetlion tif ctîgiuîeers Io (ttis stIlliject. A cer'

in;t attI)nltil of hImîssiltIC Crt! ita>' ie îoieîaîeîcl lita etgites of :,11ta11 site,
iait in lite case tif etîgittes tif sîte it e andt lion-e! glial a dill'eitnce tif o11e
itOuIid ini lite utateffective priessutre mtîtîl a tiiffcece tif 75 iîy 100.
lttti.: potier ia lite sititi <fliie, il liecaitec evilit lit acclicy in every
litanie %%-a-, estlt ira iitter lu arrive aIt reliable colchti>ititi

fiios lglic -applicationt tif tir ie ai Catl gilte foi genttinîg tectit
Clilits, flie clectrijeal eigilteer inm Cblnlli.Ialing Ilte relationis bel filie
faist tîluiver andî elecitic eticigy, ieiltirettl a Ilrecisitit and ti ualîiliiy
m.iiici t a irsî n'as cîîîîiilercî tt tîsil of attaiîtîîieîî. il tranisi ise a.e-

kîtî%icitigei lthai lite tttakcrs of ittîlicatîtib have k-ejt atreib tif flie
îieîîuis, %vilesite iltîciîtg gear retîtailis a lpOur ctîttliblcttîeîi.

Tite iaiogiali iat lary'tongs wcre iuî fayor fotr a lonîg tilie, bt now
il siotilt lie a rnie îthiug li) litar att olinervanî enagiticer say a wttrî iii
tieir favoe. 41% a ge-oitsetricil uesltin lIme> ie correct ini ltiiile liat
sitr livei iîm tiseC, liig fruts fîtit Ilte tifecs, tif wcar in tlt itittleroîts

joints, ntie in Iiest condîition lthe> are îiîîh'î foi Itigi sîteeti in revtilttitiits.
In Ilte ittijroveil ulicic, lterctniîi illtrtlraîed(, lthe tdticil reciltriKteat

istg îîouiîîî foi <tjueraliig flie illîes bautiof ;ît inîlicaîtir is utlaineti
frontt a biidirg î,îtoits %hidit k. acîtitîcl iiy a lever swiîtging oit a fticruiti,
lite tiilier Coli foutu itig flicteîîîionî t Ilte cross.iteaî(l or otfiter sttjiîaiiie

ixiii lte Coindit ionus tîtîter i idei a swiitgiltg lever iuît aci on a
siiitig tt1<l iut vffecti ig a titre reîiticîioî tif lite mtlion tif a îîibto h l'est

iliîs faeih'lie diagraîti.

Na . DIAGR AM.

'î ~ ,

' - '--
......................................s. - -

Il tb isiienbîraîtiq ira Eticlid tuaIt if :tny nittîtiter of lines, lie drann
frut a Itoiiit A Io flitc lite fi C, tten ian> lise 1) E <Iiann pirilcel 10 il
C culs.1 nIl tese fini:. ira flic saite plîoîtiion tin I colstant ratio. In

flic cdiagraîn. 4% tcl)tsenîs flic fimitoîti of tilt lever, le C tlic motion nf
flice crossimc:dI dttriîtg a sttol, A l, As andi m:> on 10) A C, sticctbsivc

ioiion tif flic lever (listing a %trc,kc. and 1) L tire axis ofi [lie sii rMs
nimich tinnî,t ic iar-illel lii le C~ ie part of flie Une 1) E, beîtwtcn the

lines A le anti A C, s flhc reditieîl iolion on itle Uine
1) E, etrresponcling to tic sirokc e BC

To fiti flice above in -a liai forît flic (tit, condiattin
us, liait duritg flic ,trtokt flic lever is face 10 aller in
lengîli, as requizeti by Ile varying distance 1b-teîsse the
fttlcratt a.nti flic drtving p~oint on flice ctosesticad. Tihis

'NT. is a.ccottiisisi b)y a toit siitting in a gttite, flic commtuon
tlesCoitic connecclion.

lo-2. r- rr

ne. .

FigitircN i anti z are front anti side s'iew of flie
L.î -- lever. Tite pin <IFig 4) connects the îtu'e Cut of lever

ssîh flic crossieati, flic fitcrunitapin (Fig. 5> lsasing
iiîotgla Ilte cyeo Oit nl of rts. Ili Fig. 3 the fulclôtit

is interniediate.

The secondt conidition is thaI 10 inaintain a constant
ratio in ail jiosititins betiseen flie lengili of Ilte lec-ci
andtilt iisatîce betisecît flice fiticrui anti tite axis

the ttsc of flie %tatti cun i îlcatr Ail of flic tisuai fimnit of tedîte.- of îhe shide toi. lthe potint un the lever miih actuats flie biide todi
iutg gear have [)cela cutienineui, %orne froint Crror mn îuîînemîie ant]ir lt ues simif ilus positioni during a %îroke anti isay lme on flie fine 1) C
ftotst etrur ticlctis u s. Nlany erngitteers have eontirnted fihent- tir botic isese imîsiiel In il. Ti i effecîtit h>' a sliding contact

r'
L-~ t-
HI

t;:. .I~ j
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if hIe le:ver, %iill a cylindrical piece ealied (lie tockîing 5litie cartiedl iu
a ca'e un lte $fille roli.

Cul No. 3 is he Slitte [(b Fig t, a fronit viese, Mîoîsiig lthe circular
Case A.\ Fig. 2, a plaît1 Fig. 3, ami1 end sii*w - and Fig. 4-1 sctionl Of
Ilte ci.'e.

No-.4
FIC4.t /. FJC. 2.

rn ý1
Elj o- I

Lt:

ni atlmmiisioiî, ettoff, c\11111,1 antid îiiie'ii ale aeetiraieiy laid <lemisn.
the tit ori ithe exploi~on i e vi> flo d111ubti ed amduilusu vil h COIICItdeIIee
is Ille resulîs lie ctuîiipaýredi su iii a liileriuilic, n stulration., lt nu adia'
iiatic ste.iii clumse.

l'lie tîtîcrutii is; atqjtlsîttle in lime suit N. ilt 5. B>y titis icans ilong
tir sitt IligamsCati1 lie tulade as tieileri.

Il ký îiîeferalîle, bt nl icessa, l, ta îl. lthe lever aI-id srîk lie .Il
a1 riglîl angle lu lthe llsîun roll. lii dliagranu, cul i. the ligie Ali k' cul
iîy 1) E ilu tle -. aille saIlio as lie(lie rs

lii h;iIijtimctioun s ith the atliiiciit tif the tîîicrumî in tlt %iol N lthe
lever iay lie of -.Iy Cutiveliiemil lenigîl, leit ils ils p1 iîiontî orl lensl lemîgîl
shtulul flot li e-. ltait h~ t (lie îrtike. fl Case% uvîtere C\lreiîie
variatins ii lthe slnglit <if sîrou' are lt lie iiet te lioite ouf lever % fotnde
ii ss wo r mote jiices. liick le(l tigetlier iri tlle oîîitîaî>' muamner.

N0-6. kr.rS CALC

stew. Fimg. 3 ks a secmtino utlt! Case andt ruck-img sliîie, wiit flic ftii
crutl cuit if lte les er iloi tion

N4 0
-5.

j.1 .

Cut No. 5 us lte fr.îitte F, carrying ail tlie mîîving.anti sîa.iti(nery parts
in position, sviîi the lever iu lwo poslitions anti case anti racking sliîe
lu section. As scen in cîît 5, te !,fille toi kq field ilu position by tlle
slitie 1) 1) as shoivn iu cils% 4, 5 and 6, lte rod ut lever liases diittet.
ricaily titrougt flie fiole Il iu tite rockiug sîile, amni Ilte viols i BIlu inthe
crse. Tue lever iv tree lu slitle ii lte rockintz slide ; tlt %iols puermit
lthe requirci angîtiarity of the lever cimring a 'cîroke, and tict cutueqîtut
roll of tme racking slilein Ilme case.

Rcferning lu tlianram, cul i, alil points ou lthe rod ut lesver whien '.ork.
ing describe art sviîi A a,; a centre. The paint K un te lever coincid-
cd uuitt lthe fine 1) E whien lthe lever siond lu position M6. lit Ilte
position A C lte point K is ai I., Ilte rud ias'ing slid lthe distance i. M
îiîruugh thc rocking slîle anti case, anti flie pint on mite lesver aeluatiitg

lthe slitlc roui ha% licen trausferneîl oit lime lever train 1. in \l ant in .uai
positions kç foundl un the fiue 1) E seitt lite axis <if the ruckiug %fille
iuter-secting lte sanie point.

ln titi% inauner lime geoiietrical conditions ta cuntitinicate a truc ne'
ditetion afîhe miotion uta pilston dîuring at sîroke t0 a sliîling sud iïconi-
piied mitii, and lte vclocity ratio I)tweto erussitean and slitle rosI is
constant andI inva:riabule. Oit cliagranis tai<en lîy titis mtotion lthe points

Ciii No. 6 i. a ietail tif the ut imtig cieraI lit. Strinîg, S S ita>y lie leil
fouît Ilte eit:î of Ilte sli(le role lit Iîrefcraiily tronît tlt: case. Rteriiitig

let Fig. 3, in cIII 4, il svîll lie secn lia lte Cai s % vidler litait tilt: con-i
taimîcîl rocl<iitg slidîe. mîid tietI froti circtimifer.
ential gbouves ciii titi Ilte exterior âtruîtg fmies
aire tîrillei le) the iterior s il il im1ot telsereîi
iîy Ilte rockîing sliîle. The itiig aire fieldl lty
kîts lu tlt imîterior ut lthe case, amie mîay if
reriltîreil lie tll imn Ilte groove lui a pintm u ite
il leaves lthe case, ai a tangclt î rarallel te) lime

1 lidle tit. Tis liarailelistil i. eunt:saiitly maini.
îained mii ilt frimte F h>' illitle, s P liii img oit
a1 sii tha i, fieldl iiislatlm N >el ii lthe
fioles 1l in lthe friamilite ais ut lthe siet amni
t lie gru<tvc ut steaive etcîiîmtdig wit li tile lirof

Ilte uîrîng. Wiii prtiitrl>' set, the sIriitgs
atfier lin,.sing Ilte stitases gît direct ls flic imti.
N aur Il ami anîgle. 1ii tItiî mitamimer lotir or

mîtrîrte inîlicator., eau lic olteratil ai tlt! sautse
llie froîin une iedîtcing gear. lit Ilme came of

engines uvitilit shul l ot I( iii' Silei i eserv'
strintg, ita' lie reeved iii elitpty itoles amni tiseti
if a %voring strintg icaks. lii cases wlice
the slrimîgs usîtlld lie oijeeltionill> lonmg, andI
crtons or irne-gitaritics lie ilîttrotitîctl bu> ils

tieflecîlun or tinteaiciebs, the sliîle toud i,
lengtlicneîl ifilt centm reqîtirei sviîiî a 1îice
u col <Irait i tubte liîtckiel luo flie endt or tile

It su ill lie tilpbervcil tîtat (lie ievice I>tttîlen
Sl~the uotcratmng st ing lmilithe cmtsteaivll ii a1

cosîiîimatiîm tif llîre roclig aiul tosir siiliitg
contacts, andt cunlainin, a slrigit fiue tlt
itrimueille ut tlle parntog~raphei 51 iti truc actionm
litîtiteil lu garallel hls

hI %vorkeui steauly, ant uliagramis userc o u iirm leîgth aIl siigittly
user 400 revo'utions pîet mu te, flie iighieut il lias%, Ilcmi a%)içi iii. Il

is iu ls'- ili lthe lirgtst steaiti liing eaiisttrtsiii titis Cuttiti r>, amfi
is Iecctaliaiy adapited for iiglîlimg -%ti powser stationns ane licoimoives.

'There atrosir pinnancitlly crectet ont engines iii fite lgisiîtg ami
îiwer stations ut the Royal Elecîric Co., Monîreai, wlitre te> hase
woicem <la> anti nigl as reclîuireîl foitr Ie last rive mitits.

Thue elevation oft design No. 6 shotus il ceccd titi a locomoiutive ssiîit
a fur Ilars liuie. Mainiacturei aI the Reiamice Wurks, Darling Bu.

.Motrent.

lThe Dtmnnville Elcmnie 1. ght Ca.. iiitil. liteu clcCtulcd mucreci a flotter,
station. aînd ta inIstiM au inra.ntlu'scenî ligittiitn îî.îîut (i .00 lasit calt..
ciîy. 'lle last mînnîmîl st-Ilnlt Illte coli)panY sîtOsu% n a11113111%Of utS7.1mi7.
equ;ll 10 33 Per ceut On Ile eîuil

Mile nttxnicipaliîy of Si. Laiurcuî. has; granleil a tltîrty yeniç excîtislve
litgting and railsuay franchise ro lthe Montreal l'tr & ls.anti l.tlîua.y CO.
The çoutpaýny gtu.raulec ta have au clectric roatl iu opci.tion uy fli en oft
flie present year. Sm. i..ttrent is ane of Ilte lîirgeut munîicipaltuiea on tlt
iuiand ut SIonircai. enihicing -in ani of ovcr .5, nqtuare maillet
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EJUECTiRI ftiillWtY DEJ'FRTMEJT.

AN ELECTRIC SHUNTINO LOCOMOTIVE.
Wluaîcver ononila bî;u hIcld tif t lie applucabilitv (of ceclricit y

10 ilc.t y r. i%.t a> orka.t th lip;recritî timei, tdicre cars bc on question
t lu:,t ut is cou iocnrily saitable for liglit Service. lVe have onr

'LCr.tl o'ULsoi*%1! CuIîpiI.îsiti lius adv auît.qs for liglht sliutinlg
il ork or for ttI» CyIiig good s Caurs o i liu main0 lises froi mau.Il
factorics or otlier pîoints of suppîly situatcd ai Soule distanite
tlictcf'oll ; and iii the isstlc Of (Isis journal for Stcllîcr, 1 893.
we decribecI twi) clcctric lîcomiotives constructed for soi
servil cin Aicrica. At tliat stune tlitre %vas, s'c belicve, no
suimilar service pcrforniicd in tliis rotintry ; but wve are now able
Io gui c soute p;rtctlars reg.tr<liuiik a plant0 tliat for sortie iiinnîlîs
lias been conistauitly cul-

pilnyed l Itlic tc\tilc miach
unery wuorks of Messrs.

*Fwccdalcis and Sinalley, 4

Castlctn, froui wlinsil wt-
îc:uru Iiat tlie cuilire inst-tlla " .'

tion lias svorkcîl adinirably. >

Altli<iigli the servicecus very _

liglit, it is hardly neccssary ,4m-
lis point nut sisat, %vers: it rc- y w ; -
q1uîrcd, aloooiefluc

graat r poswe n aol cpo ý

statinnary ponwer plans, <lîcre V
as îîrobabl> un0 ictliod ofo 01)
taiiug miveu pnrtver mort
couivcninfly and1( ccofniuii
cally thaus by ste addition or
.-tr clLtfl( >gcncralOr andth le .......
conîstructioni Of an Ovrlicad ; J"

wse syîii Ii i0rest 0r

the arrangements now to bc ~ .

<lcscribc< asises cliiellY fronit s~i,
Ille hit whiîcli thiey coiivcy -

or ilnsilîililies, for thc local- *'

lîotive is dcsigned tu ttr.tw a
loadocl wagoui n01 eccctiuig f***
lwcly tois wernglit aI a spcd
of -.bois- two tiles an ..o.....
It is uscîl for shiunting wagons
Ou a siding connarcting thc
boilcr bîouse anud deliverY . .. .
stores ofîlie îe\tite uiadiineryh
ssork!, wi th site mîain lisse
Thme elecîric genctraitor, wvhicli -'*
Is (if Ille psaient Manilcs er
typie, b cs;gnctl for aui (:Il-
put (if 100 volts, 54 anliceres,
'Il i,iOO rcvoitinis lier uminlu

nite, anid is dri% en off dit mni
shîarîiug ini thie sçorks. I t us lC.~kCSlutNTu

fite scith fast anid loose
îuîllcys, so Iliat iut can lc sîoîpcd dico flot requireil. Tl*ic curreol

is couiveyed fioii dit geicrator aloîig thec top of lics engine.liotisc
(0 clic ov-erlie.id] wurcs, liil returfls tlirottglu site rails, %luîclî arc
bonidad witli coppîîr strips and rtvcts.

îîîci locnmotive, wsinch lias bccn dcsiguîcd andl coiîsîruîcîed by
Nicssrs. Maîhier and lut, l.ii;iiîcd, of thec Salfoud Iron WVorks
bnuîicwvliat uescilibles ;tri oardinary goods wag4on. lî is fitcd wili;
coil spriuig buffers nf sitc stanîdard lî&u>glit and centres, miles

b s ud uieaud liaid scuesv lîuciks troîli wnnodcn break
blncks bcaiing on sitc car wlitels, wlîicliarc z8 inclies in diaiictcr.
**rlic locomiotive is roc.!zai iii witli galvanuie<l Cor:ugaîctd irni
caru icd on wrouglî hon pillai s. *Flesc conîtinuie ilirouigli ici
roof aiîd Carry %lic collector bars

The driviuig motos, is adsn of sitc \Nhunclîester type, and ks
muiuotd on a1 Cast irn bcd-plate nVhicli slidcs on cast iron

lirackcîs bolted to site fraiug of tic car. 'lliiotor is ritted

ivitl a1 vulcauuizcd Fulîre îinuiouî witl stcel enîd pilatcs of 2 i tecîli,
urliiel gears ithl a tit cast iron iwlccl Of 72 tecîl o1i tllc 9titlgenn
shiaft, ou i wlicli ks kcycdt a clinin piniox of seven tecîli, driviiîg a
chain lidice> of 22 icelli. 'l'le >alier is split toto taro hl.itltcs, and
is ritîlcu to nuîc axlc of thec locomiotivc. A saiid box ks provrndcd,
and siteî car ks fittcd witlî a conlrolling swvitçli, tcsislancc box for
slartiuig and regtulating thec specd, and a revcrsing switclî. 'llc
ucciglil Of til IocouIioîis'c is 3 lois, o cwî., 9 qrs.

lle sysîcuil of collectors on thie locomiotive lcnds itsclf parti-
cuul;ily well to thie redîuiucncnîs of tlîk linc, as icte arc mîany
points, ctis-ves, anaI crossings. The systeni cnîsisls of two
wioauglît huit bars îîlaced about 6 fI. apart, nue of wvlicli is always

rtibbiuig on thie under sturface
z .#..~ of the oavcrlicad %vire. *rhis

t) î . yîeîkcoîrîldb Messrs.
. _f Nathier and Pîatî's patents,

aund lias lately been usedaon an
extcuidcd sca-ti on thie DouiglirE

'N nd Laxcy Elcctric Tramwayî>,

~ of wli icli a descriptionî sas
S given in a reccot issue of tbis

~ >~. ~ As the loconmntivec is nnly
t~ *''*~'i requirecl for two or thrace liaurs

~. ~<*~'~' Acd day at odd liumes, it %vill

ý u4rbu at once seeuî Iliat a very
~t*~great saviuig ks c«ccîed by

.. ~ .~ ~tising an clectric locomiviîe auî

place of steani. as thie genera-

'~il is recquircd. As .oî ordinar>'
z ~ aboturer looks after thie entire

~ î.tq ~ ~ plant, including .trî ovcrîcaul
"r~ "'~~s>~ electric travelling 'Crane, slip,

~ ~ plueul b> Mlessrs. Maîlier andI
.*, ~ ,~ Plats, 10 lift isîcutons, aud

** orkcd frontî the± sanie genera.
loir dynaumo as thec locomiotive,

r,, uite cosî for attenclance is also

SPARKS.
S Sescral exte-nsions suit lbc salade

t o aile lintes cf the Ottawa. Sireot
Railw.iy Ca.. cltink the present

j A niaveluont us s.i to lx- on focs
Io extend <lie Peteroroughi Etccîric
SurLart R.iilw.îy lt I.tkofi:hîl, a (lis.
sauce osaisuieo nattes. using aile G. T
R. C&.s ura.

Maur. Fowsutr. &fCarlton 111ace.,who
is <lie duel proniater cf <ie l'e, h
& Lanark 1EItc Railaay ulît.nie,
Suites abiat tlue cîîterjrise Walil bhortty

G Losou .Theo Nlesropotan Raulsuay Co.. ar
Northl Toronto arc sccditig tiauer

froint the L*-gislatiurt ta aperate tîhor systint oui Suuîîday. for the aiilegrit
tiorpose ar carring suiiik to Site city. It is saii to bc the intention or tlhe
coiupanay to extnciii lcir lUne during the prescnit >yar. and ta actively on.

gage in the handting of froiglît cor tube ,oronto umarket.

As~ forshailowcd iii aur t.isi nimnber. a coiuparny to bc c.sloed the liatilfax
EbIcurie Tramway Ca.. I.inîiiud. ha,. tn incorporaied t0 aicquise the
oAsnrjstaip af tho lialifix Sitter Radiway systrni. Theo prOoters of the
dauiipiiy are. 1l. NI. Whiitney. of the Dominion Coal Co.. G. Il. %I.
Hlarveoy. Isosto,, . Jauntes Ros. Manircat . M. Dwyer. Dàvid I cE0n. J.
Y I'ayLlnt. Alian I laate. iluos. t.ynacn. A. Burras anud W. C Roa,Q..

he New Wcilminster & ltiig Intel Tetephonc Co. al Vancouver. B.
C.. of sîhidi Nr. IL W. Kent is manager. liee secure<l contrat of the tlb-
phono systeuul a: Rossl.ind, B3. C. Il is the intention ta exionît the systoni
ta atil the Icading mines in the neighborhood. and iliere is a passibility iliat a

lause wull bo bi i n tho near futuro ta S'ortliport. A now building us tar.der
construction. asnd is about roady for occupation. 'llie bocal mnanagement
suit bo in the hanils cf 'Ir. G. A. Smitîh.

Alitil, iS95CANADIAN BLISCTRICAL, Nr=WS
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ENGINEERING NOTES.

it is of course necessiry toi have a1 set of heavy lie tooils in
every boler rom for the ourpose of lîandling lîeavv ires, but
thcrc shoîîld alto be a set or liglit tools tîtere, for iil îany places
the latter miay bc used to advantage duringl <large portion of

nu0t coîIpel Min to use a 110%! that weîghs 75 puunds, mlore or less,
to draw the asiles out of the abh pits, %vhcn a lnch lighîter cte
<viii ansivcr cvcry purpose.

WVhcn btîying gaskets %vigl tvîîch bo pack inan.hole or hand-
hocle covers on steai (joiets, be carefîîl t0 select those tient arc
soft andi tougli, and flot t00 thin, for th3e insidc of the hecads
wîîere tîtese are to be used, and alto the covers theiselves are
firequently anything but srnotlî and truc, and the gaskets moust

l the gaps i as il %Vert.
It is a good iden gr, have extra înan.lîolc cover gtîards on

b.ind, so that if one is broken on Sunday or somte holiday Mien
il inay bc difficult to procure angother, no loss or lime will be
necessary. Espcîai!ly should this bc attended to in plants that
-ire localed ila a distance front foundries and machine slîoops.

In case uf accident to the feed punip, or any part of the boiler
<vhicl iniakes it necessary to reduce dit temperature t once, il
is inuch better to cover thse fire <vitît danp ashes or frcshi coal,
tather tItan to attenupt to draw it, for whlen a ire is disturbeti it
gives out an intense Iteat for a fe«% minutecs.

It is a gond idea, t0 bc as economnical as possible in thîe uise of
ail, but it does font pay 10 attemipt 10 ron an copine with ant trn
stricient qtîantily of cylinder oul, for flot ongly will the cylinder
l>e ruined, but you <viii uise c-tra nil enough t10 moucl i ore glial
pay for aI the cylinder cil îeeded.

Alwvays have a sight fced ier iocated wvliere il mvil dirop oil
oit the piston rotl as il travcls back and forth, for il lessens 5fri(
lion, saves wear omi the roi, and i.ikes tlle pxîcliing last lunîch
longer. 'liths alpies 10 bath fibrotîb andl netallic piston rod
packînlg.

ln iaying ont3 dtis loles in IL bell for the lacing., on ot get t13e31
ton near togethe.r, for %% hile this praclice nalzes thie flîtisiiet l;tc-
ing4 stronger, ol îssakes the bell wve ker tin accotînt of the large
amîotinl of ittaterial cut away in iinaug tlie lioles.

Afier cleaning boiersý (Io ot screv tp dit flots on the Ilnliole and li.uîtlholt: cuvers aîy tigliter than is necessary, toi yu..
înay break the gîiards or clogs that hold the covi.rs ini place, and
cauîse yuurself lnch trouble.

WVheti wiping Up the engine be constantly on <lie %vatch for
loose set-screws, keys, nous anîd pins, for by attending to dois
..îipie Issatter. iisany tan expienaive Montt down lias been :îvoidcd.

WVlicn fittîng grate bars 30 a ftîrnace (Io flot nsakze tilmon to
tight a fit, for expansion by lient Inutst be provided ror, orclse the
bats or furnace «'ill be rîîined.

WVhen settiog a bolIer, pieces ofcoinioîî stcamn pipe, say abous
une inch in dianseter, shsould be boilt loto the outside walis in
such a way that îliey wvill aîiotv the air io thse space between the
two %vaRs 10 escape whcoe the (seat cxpands il, and also allows il
t0 enter this space when the (jouer cools off.

Try gaîlge cocks citen and keep themn in perfect order, fur yoit
cannot tell lîot soon thse gauge glass wili lean'e you in thielurcs,
unless you have tîei 10 fali back on.

Asbestos packing for valve stems andI similar purposes is lunch
imiprovedl for tise by oîling it well wvith cylinder cil before putting
il into pl.tce.-I>owver and Transmission.

PUBLICATIONS.
'nie match -Arena- os a Rood represeniative nuraler of dois alive asnd

progressive magazine. which. i4h.lever ma.y Le said of contemporary litera.
turc in general. i% crrainly slowing no ulecline in viîality ind vitiiîy wist;
lhe progresa o the N2W Vear.

Students of telegraphy still tir interested in kuiowing glial a usetuid nork on
their belaLs litely beren publislued at 29 L.îdgate 1 il. Londbon. E. C..
entjtIcd "The 'releRriph Guide to the New Fx.iiminations in Téhia
TcIegr-aphy." by Jamtes ltell.A. I.LF E.l.'lie questions thrrein willbe founcl
tiserul by the student in tcsliuîg his knosvledge. ire price of the book is
ios. 643.

IThe Erîginrers' AnnualI- is the ligie of a hand.bciok for Canadian
malrine engineers. i'nued by the Canadian Mfarine Enginee Association.
The nanie of NIr. 0. P. St. John apperais on the tigle paige as having bren
the compiler of the tsook. <shictivoie regard in itselfras; a guar.-hîtc of rteu
acîiricy and value of<lic contents The [bookc is nueeting with a ready salc
ai ca0 per copy.

MOONLIGHT SCHEDULE FOR APRIL.

D>aY o f H< xgtsî No. of
Mouu.ionrs.

4. .. ..

'4.t

25 ..
20.

30.

t) iI..NI. 1
No. l. 1.

<M. 7.00
7.00

70 .00

P .7.00
7.10
7.0
7.10

7-10
7.10
7.10
7.Io
--10
7 20

7.20
7.20

q;g10
.30.20

11.00
11.:0

. 4I.40

.... . .40. 3.20
2.40

1.40

N~o li lit

m. 9.20 2.20
10.30 3.30
11.40 440

8î .00 6o
1.40 (3
2.3'.> 7.20
3.00 7 50
3.30 S.2<>
.4.00 S. it
4.20 10.1o
4.20 10.10
4.10 10.00
4 loi () 5(>
4.0 go f.50
4.10 9).5t)
4.10 9.5()
.1.00 S0
400 6.50
4.00 I5.40
4.00 15.00
4.00 -44U

1011. I70-10

Wh'lîc thie talve stecms or Corlibs or other eniglles art fille(,
%il !îtb tffiîîg boxes for fibrous lian, it 510l ol h renlewed .iî

interv.îls andI lnt be :dlowcl in relmain ini place uîîtml it becomles
su lî.rit îl,.tt it will no longer do the work for nh ich il was iii

The Bell Telepbone Co'y
0F CANADA, LTD.

M IAS THK AND) 1IAS VOX SALK! UVKIIt' 9,K%.Ckiri0s Or

TELEPHONIO other ELECTRICAL APPARATUS
LINE MATERIAL AND SUPPLIES.

liIII (tîrnit tenders forsupplying W~aretioisscs. Public Bitîldings. lcs
.uîî I )a llings tvith

I'RIVATE AND LO0CAL TEI.EPIONI. YShS
IIURGI.AR AI.ARMS, 110T1EF. EI.EVATOR AS't
o lItER ANNUNCIATORS. IlOTE!. ROOMI AND)
lIRE(AI.L 1hE.LU. ELEC'IRIC llEL.LS. PUSII

.. . . .ItUF1-oNS. U............
%Voil -tio <urnish tenders to Cities. ~Towns and Vill;îgt.s for FiuK Ai.,%itM

AM) POLîICE l'ATRI<0. SYSTEMIIS.

Cataloîeur sult & funuilked on a>'J01ica lion.

SALES DEPARIMENT:
NIONTREAI.:

367 Aqurdluct Street.

MIl ~Telephonc Btuilding.

37 Teaiperance Street.

IIAM\Il,10ON:
Bell 'l'eeptione Butilding.

lîtiglison Street.

OrT%A;A
[tell Telephone Btuildirng,

Quren Street.

QUEIIEC:
Bell Telephonc Ilutlding.

Si. John andt Place Streets

%Vl.NNIPFG:
IFortest Illock. Main Streci.
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CANADIAN CENERAL ELEOTRIO DO.
(LIMITED)

Authorized Capital, $2,ooo,ooo.oo.

Paid up Capital, $1,500,000.00.

65 FFqONT
tiEAD OFFICE:

STInEFT, WEST, - TOR~ONTO, ONT.
Branch Offices and Warerooms:

1802 Notre Dame St. MONTREAL. 138 NOIlS Street
350 Main Street - - WINNIPEG, Granville Street -

Factrie: PterbrcrghOnt.

HA LIFA X.
VANCOUJVER.

THE MONOUYCLIC SYSTEV
FOR~ LI&Gi-iT J9 ND PObR

A Complete Central Station in one Machine.
cîHE incandescent and arc lighting circuits are operated on the ordinary single-
phase system, thus avoiding. the complications and difficulties in maintaining
a balance attendant on the use of a polyphase distribution. Our induction motors
operate as successfu!ly on the Monocyclic as on t he three phase system, but with the
advantage that the third, or power, wire need only be taken to those points at which
power is to be supplied.

PIotiso mention the CANADIAN ELIECTRICAL NEWS whon o.orrouponding wlth Adivortlaors

April. 1895

1-ii) K. fi'. 3101VOC) .cl'le (..E.vEltITOI(.



GANADIAN CENERAL ELEGTRIC CO@
(IMITED)

i i: probilr of successfi.îl transmri ssio >1 f~)e o(istanicus of fi-)IU

'I \ ( \ClVfivc t iles~ or o\ r lias beI)Cl s-o1vel l)v teiird

THE THREE PHASE SYSTEM
M Nore than eltVf plants of dt~scitogie:tîn thowuals
of horse powver Ii capacitv, have heen installed ithi lte past egte
nionthis wvith uniforînlv satisfactorv resuits.

ALTERNÂTINO REDUCTION MOTORS
SIMPE»LE! COMIE>-ACT2! ]DUIRAHLn!

These nliotors, after a inost satisfactoi-v 1)rclinin:ly e\prieceextn
*iflo over two verhave Iow I)CCfl Stnlr Iie n si/es fr n)Il i to 1 -0

hlorse pow\er, and arc I)lace<l on thc mairket witih the. fuliust cn~ec
*In thecir abilitv to meiet the Illost oxcîgrclieet f electric î~e

u c. ThIey are e-qxlàa1 iri staýrtilig, t>r-qi.ie amriefircy
ardstiperiorl m rivregizalaýtic>l to> thed best shu.irit wci.irzdc di'Ctî]--«

4 curreieit molctolrs.

Ioperation thev requine a iimiiini of attention, M)vini ,tno starti'la
~ )) n en ithout brushles, commulittat Fs, or n1(\Iovîng (conItac(ts of

any kind.
PIo~oi~4ttr~ hoCANADIAN ELECTRICAL #:EWS vhon corronpondling wlth Advortisors
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SPA RKS.
Wtrk las ;îî a<ca'miaig Oit ah, iii stsrtgdlaIa ofi a telegahait liai. fià t iMtncîoi

lu ltlie*aIlI t qp'. N il

-N eoit)a.maay as s1.tu lit t 1ia'sal (t itatt m ai. tu stll>mt tlitît
mn tft-ic l.t ati 'aI It aait.ata i a

liter \ii.s ai.ttrctr.c i aglt & lu'oet.a. 111. 1 atmllis lain ea'tt1 oaarttl

lai tr.ms is aap1atal k stic hua S O.tiOo lu 5 $.tt<Xt

Il t. satii t utc ititetiont of lIta' l' iagiltoi I .Iglit. 1lt-t . 'ameu tr Ca..
ao mîtîlat- a.nsitirr.llt-tlatut Io ilam'îr a A ndit .aIit ririr ptlanst.

1lit tuasta cutitl tif Miagog. .ut- . Atrc mtegýtt.tiig s tl lthe r>oittiuat

allaiti M all Coamma1 an>. mu staîtîl> t-lt-trac lagla i o lie stre'os uiîla.a lace-.

At art ai 1175.aa0 foi tic SI. &.ttaie 
t Naara C.entral Ra lssay. Sb

s'Li uitsv i hârit itait ae eitl.% oaa twt.tlÇIi te l 1tîmalton Ratilai Raîilm.>

lite \V.tit'r &u I igit t.'ansiitilt- ulttfic cal cutînc.il ai C.iets'.i.t

itîse resuls -a ll c.11(a irtitt' loi Loul incandlescent tid arc ltgltiaig. fief

ctseai, l'a t-v. st-sait or ltt-ii5ar

Ilit a -da ta lie tlt aittetin i oelte Wel'clanda 1-carte l.igiî & lauti Lu..

ta trimise tut-at pl.înt tu the Anteracan %eit- ut liter rtt-. fon ie u-iurîmose ai
oitiiat çhe.îla ;aacir franatet>artl-cnl

Mr. I. Il E-*rtt. ioiteily local iiat.-.îgen af ilt, lil I llilhunr C'a , .t
iAniort. has litt tratnsierreail ta Vsiial'r. intda \ar. 1). Robtatts. if :i.

t atharanes. lias litt-t .iaotiit-d locali ttaiter ai1 llrnhttmit.

lncanlturan t t ascaimig souglal fur by flic S.mult Sir. NIant- l'at:î & laîrr

Co. Amtînngsl alther îlitng%. liter caiiany ask for homer ta consttct anal
aiperate an mlecirac tilmay ai ratwa's 'Illte capital sto-k is plaeed nt tue

itaîlîtan dollars

Il as reltorlel that th ictbie.esry aitîam eas t-ring patreliasel fui fli-

coansltrution ai As ut-us il't-ilis la-leltrt t-afrtIt htas ett \Iblltrti anai 'l'.

Ponioa. s.ic laitl lx- 1wn t-s -y a a>' e th-quaI of thte faittias long mdistamnce lmnt

laloen Ne. Yarka ad Chaicaga

'li 't iagar.1 i als. Ont.. KItlitei.ait taI C.. às samal ta tw askgtnr for a
lt-a yt-aif urancitase. mn cansmaîratan cf salaichl lteai -al ngre- ta furnish ait-

litlit aIt $28 50 lper .nntin. tosînatti ai $35 0o .îs aIe Present. lI lit- camai.
Iiys pît-sernt caniracl %titit tht- niunmetpiili lias vri tiait-e >'s.trs ta rien.

Mair. j C. Ntullin saies lireseeîttea lts .1 * puise of raaid ly lits findas aIn
a1.1.. p1Iea aioas lu li alala.im tire fur 's.lj.a.a aill. A litt ae 1aropçaos.

t0 entg mi ta -l-ie In1 lausîtîî's Mir..\ tlito .as furtmiaan of tlitc Ott.ss ta
t.i Va'oîla

i h'raa.tia ai lit-n r it turai ta tlle \'aeîora. .1e ma-vi a & st.
maaîtsttr R.tslas 4y (-o . foric h- trîtose of son-mriaettir a leuratrinte seai ;.rr>
l 'ost on1 ilr 1 r.iser lit C.r. m lIroagtia IL aa.liona Soufamlà. V maaceouaa' ai llauni
.%Iay Iuo esaaiat'

A chlaitrr of ii. iLoltoixi Ui laa% lit-vi gatst-ila tit- otjaraa i .-giltttrt.
li t l Londton Ratla.t Eitt rie R.talsn.ty C. s'aImic l îtolxors taa hlaia laites to
%Voudaitock. Ni. i laiLiat'. l'Uri Stantley. A>'lmmîr. Sîrt.itliay. i ata .i' .uai.
1.t I.ttysN tatni lifert îil.cts.

1lie t '.ita.tl.tn I occintaoîa & 1Etagtar ta.of Ki mttib..a àtiaari> tu
lie eguts %4111ai ml te uttIi lier eaàt tlevîitc.il siaîally caaimaaniaes mn Cliat-agît.
lui flite eiuaîam tif ai .. amiaiaî lirait h i Kinmiua. 1 lae coitp.ny
l-ea la set-uit-ai thti r aglt frot .% Gt a.tin fiai ta mm.maltiicgis rn1iitm'.

111r .aînr.al triaaa of Ilea 1ta 7.1r1b P'is ark 'a. Raser R.ita..iy CO . for
tlle veart 8&». %iiabS Il tt'Cr emt i0 taiste laina $62.489. .mS eOtaîîîateail ssiî

$38.ta'a4 tilt- lrireous ýr.ar. Thîe opwm iatljn reitt-isS. I tiicltmg Smaa.auao fai

.mia.ts mag.s.rc $42.994. .is coiilP.r'I %%Itle $34. m36 ami 8893. lTe itititi.
lier of lu-baeflgers c.xnîmad iuratag the- y.r sveb 479.710.

liter lirtlai Amat W'aterloo Street Radlay a-> e as lvla. amtaîm'iteîly catis trit-il
lu Ille eleetitt- systent. Nir. E. C.ari lîreathiaulît. of lea lamt. tilt'. lwen atp.

ImainmNi coniseillert: cnganer fol Ilte asorl. .And as ait ;arsent laest.îrinig fic
riect-ss.arv planb .And ipcfaxtons. A caîtracm baas lx-'en mîtaîe %%ah lle t
lilan t;as ana l Ki-ttrac Conaîtany ta suyapla the pomer for tlic aeperatiait of
tht- avat

Robtert Conroy anal Jhn C. Nelson. Ayimiicr. Que.. \\atti jackson. Den'm.
ais, ai Ottii. %% ill ajiply fur ancarpor.tamîg %entier flie n;lnt ai -lThe lies.
chena' Electrar Caoiapat .* for liar purpose cof eansrîctmtg ardmaiupr;tiiig
maorks for flic proluctiamit ai elt-cincmty for lagll. IteAt anad lacier. antd ta dis.-
Iralmutr anal sIl flie sani el itre Somn of Aylmîter. anal an Otrr pLatc-sii teefic
caiinty ai Ottawa. anal mn the toms nsila ut N-pt-an .%tnti th-- tamy oi Ottassa.
an the piovince of Ontaric. 'i lie ltcattiu.ttrets of tire cotitîtan>' as tuw tit
A) imter. and the- capital stock la consisl i ofS6o.ooa. distidealianta (x ot situes-
ai $ZOO CaiCI.

liter Itroitomas ai thae i l1ittiltmn V mlm'y (.Ct> t

\V.mirlanH.it's a>.it satai ta hâse ItACI m1uin ai

flitc na'ttsàarv 8111m1118 itg uItle lent- tIon.-. Senti tai.-
r.tnrageijttt mnAie lai coriniciiate cottnstmaaen tni

mta.lami-l~'aiitIlle thititn loi ustahlth applac.

lain liai lwen mta.aleli It fitgs.it lie grant-ail

li.aa.sa t% .. I.ecm naaaile ta tue O-nt.tmia

l.c fltam ai lIt,' atacotmaiattn ni ih,. NaagarA

i.%Il-, 1UIccat St'el RA.ao > t'a . ss11 Amî . 111.4iil

su ..'k, .» $: t.ow mat eoasslmicm A sireri raîlsa a.nad

tab i sa3ply clem'rt!çam. Inn lgt. bit-s andîm p~aner c in

afi lac atanaca;mtlits t offic tm.n 01 zmaaa he

sltg'ni NIAa.tga atilt e lasso uf Nirefotrd.

t lt

lt tir 1 almton oif naearag mas e rýccent

'aianea the a .aoo lirhi nlietnitor installeol ta>
ils<- Grari ciâta t - e, l im Co. Lis Mll foi a
Z.ao lirttiri oflie satntestyp. lihss iicfreAscMa%5

m hsamta f lie ;arnaiaanzi mctrast- ai tht

Itsar ligbtmnr. flte nuibrlr ofianntrsemxs no%

insi.alîc imn flie ton %stiti a populatias oaixbout

2.oo. lieang sonteîlaîng oser i.Soo.

llie Fsats. Irt-airc L.tght anal l'ose (ca.

hase decuadt ta etlaih t itrna;:ni: poue.s"r

lime. anal for tim- piirpas hase palrcltaa.d front

mite analiate c;cneusl Firt-trc Ca.. a aont laundieai

httmse pao tr rretratai oi their oc-w mnoc>cltc

î)p-. 'bc passrt %%%Il li transiei lrant tht-

conipany*s jeu"a !1.1ttot ai1 %al*or' Mail, a sti
to tht- tatn oifat.sa a -aiîtanet ai saine- tia-

Antd acte hall oîîl,.

M.r. qt Il StiçklrS bas lucsentuin la. Ciity
t une.l. ni Viciit a It. t . a Irgenth% trpot aima

the- ptrtsrni condisam of ihe oeaL t-lt-tric lagbi:nr

plnit 1 he r-pai giars *o sho* mise tisa ligistang

sssirni has li na.an% mes;cis i-et-n po)otîs co.
isitti ant iaooei: managemi. anal limAI as. ni ta

the (Ait- limai lte cfaîtocti es1teoaieai 57.0(0 aisos
flie estimit- on A tile for thr emrstr %tation. the

espaçaly ni th -. %tAtise, ha, liten nealumes ian 6;

lagisis. ,tndl el bai. i-tn necçssir> ma tr-ain lima

%"strnts. oi ltgismaaig tht- itll anald oa mstt-.iti

i oane. l'bct-r-poi Sa>. no hâ%ei la tece

Ilttlioi itllait -i an haralltng %uîpltes. h. aieh bas
mesultes imn tînnectssar% stri .and diaruciman of

ptapeniy. souI suggesoui sir mnaale ta nenmesl
atu dat-a-

~D66idl Boit ?ullcus Il
.FOR

MOTORS and DYNAMOS

UR{ Spectal Dynamo Pulley Isl. 1,,, .tr te
adaîr.iont Ine.imcaas, mmnuacîaaremsoi

WB CLAIN : lit-s lt-lt %saiss, icc aa«'..
I telis a.a ule ýe ta ln i la< , maaa nurorigen .ie:

e 8-a ma... tlaa ii It ail

'Ibm. ,atle da sa il-l , aa rAm -ai.a e 41 .ia lcîrir

w an. alom.a ié atet s&tic. anl .>a. th, -a1% Sgral
W i -. tl.y a aaaLata

In omier.ag. z.m c ntirîe a.i luit anad -. > .1ea. ~
stalc lenî h.z i a leIitcl. anal shert la'îcltaie és

ln smte ti.

SOL. SIN.A UIl'. IR'

]DOIDCE 1&OOID SIPLITr IE'UILILEY
6.% AFIÀV< STREEI 11«EST. TORJONTO9.

CO.

G.C.ROBB CHiEFENr»INEER
A.FRASER SEC.TRES HEAD OFFICE TORONTO

Plonso mention tba CANADIAN ELnCTRICAL NEWS whon corm'ospondiniz with Advortisers
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ROBIN, SADLER & HAWORTH
MrANUFACTUREIR6 OF

OAK-TANNED LEÂTHER BELTING
MONTREAL ÀiîD TORONTO

IMACHINEMOIJLDEDPUL EYSSTEEL RIM

SHAFTI NG:
HANGERS

(BRANTFORD)

a Steel Rim PuiIeya atre practlcatlyIunbr&Ikablo axre lghteriand casieraon
ehaft, and cost came un omet pufI.era

0
ANV STYLE FURNISRRO SPLIT

TURNED IN ANY LENGTI4B Up TO 28 FlEi!.
SAVING OOUPLINGS. STEEL OR IRON.

PERFEOTLY TRUE AND POLISHED.
KEY 8EALED WHIEN DESIRE O.

RING OILINO AND Rt8tRVOtR OIt. ZZAIIINCIS STAND&
FOR EARINOS. WALL. BOXEIL SPECIALLY HEAVY

PATTERNS FOR EL!CTRIO WORK. OUR 8PECIAL,
FACILITIES SECURE YOU LOW palOtS

AND PROMPT SHIPMZNT.

WATEROUS

AHEÂR &SOPER
OTTWAo]ý>Tu

CANADIAN IlEPRESENTATIVES OF THE

WESTINGHOUSE ELECTRIC & MFG. Co.I

Sl.ow SP[F9
R[J[RNRIING CHI[NJ IIYNNM9S

fromn wlhich can bc operaicd

IncandescoDt Lamps, A&c Iamps
and lotors.

slow sp[fl

from which can bc opcra:cd

Incaudesceut lainps, Arc Lamps
and lotors.

IPIJe mention tho CANADIAN ELECTRICAL NEWS wfl.V correRoondinq with Advortise-
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CANDiATNI ElJECTRICI I'JEWS

C. W. HENDERSON Manuifacturer andâCntractor ELEOTRICAL SUPPLIES
iX*-.î I\1% .',IA i i ti (UNisiii ( .

Wiring and Installing Complete Electric Plants

S1E>lIAI.î ~ ilI I',l d>. >.' tîî .. )î sai' 1 I 1f ý

AI[.I'Ai c . i' A.I z '.t" It AI1K.îb K -i i1

Am.( 1 RU Ai M N I t* 1 1

F. ïil FA: %* .%.,1 a Mîsi(. '. 1I IRE lt NI. 1 .. L 5(LS1 1. ANI1

44 I3leury Street .. .. .. .

.... MONTIRAL

IN
0A .'Il

'22 FNONT STREET EaST THE J. O. MCLAREN BELTINC CO.MNRA
THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER
1.1 .N(WDUPILT1 IN CA.NADA>

Sî,itabI I foi- .111 M dis, i h.Cîrc I ighitinga atnd Rkilays. 1 Ieatiîig. E~tc.

Oire' 411,50,0 IIOrse Po'werE iii iEA

WMN. T, EBONNEfj Gernerai /i'ger)t for Gar>ada
Sr?.ops at ]Belleville, Ont.

THE WESTON FLUE SCRAIPER
ST'A.IM "S E le S

1),. ri"I fi.. il. l oi p11jr i* % Tf

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

e0a SOMWETIjrm NG NIEV ! DC><

TJ'L) hsewlit) use stea.uu1 powu ile above scraper li a long
fli want. and wiil i ka verv welcomne improi nt on (lhe

cia» of iflue cleanlers 110ov on Ili he uai kel.

lt Who wish okiuî1 clean 1111cs. wiîlî least J illicuùv'ý.
cannoi 10 betic: thian ordici a \Vasîon Flue Scraper.

Giýç. E. iB1=NTO.,
UnîIcti States Greteal Muanuacturrcs Arent for C3rada.
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