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THE ELECTRIC PLANT AT UPPER CANADA COLLEGE.
Ulî''E canada Callcge, To'crontoî, posesse~ s wtll cipiiiec

a modacern plant as any private institution it Caniada. 'l'le ecigieic
and landes roain are separete froen the min bildinîg procuer,
ind h.ave splendid lîght andi ventilatiomn piavideci for tiiose eni-
ployed ine that departient.

Vir.w op ENGCIN RUOM. IJriP.i CANADcA <.OtLiiCcC. *Ic>lcNTro.

The 8ao Iiits used throughaut the building and the current
that is used <or various purposes hereinaiter described, is manu-
factured by two high speed engines ai 40 anci So si. i-., which, by
the aid cîf endless beits are cannected direct ta two Edison gcncar-

-atars. From these machines the current is carried ta a distri-
buting cabinet and switch-baard, thence ta section stvitcels.
sexteen ire ncember, fraîn which iights can be suppmed as recjuirect
Ia a particular section of the building.

The college aisa possesses a storage battcry plant ai 24 celis,
but awing ta thec grent expense attached la its apera-
tion et is not in use.

The building is perfcctly vcntilctcd by two 6 il.
P'. matars, caupled direct ta fans, which get a s-epply
ai frcsh air from a height ai aver ioo it., throigh a
chiinne 1 or chute, ancl send il thraugli conduits ta ai

pat fthe college.
The iauindry is aperateci by a 754 ee.ei-. moctor doing

the duty requircd, and is supplicel witlî an inclepenci-
Celt liente- for lienting watcr.

The gongjs ine the building are oper.ccl by six celis
ai storage baitery, as aiso the cloor beis andl annien-
ciators

The hacatintz is lender electric contrai, the building
beinj, çýuipîîed %-ith the Johnesan Electric Service
Canipany's apparatus, whicii, as tlîe teiperalure

varies, remulattcs thîe valves an the radiators.
Trhe college owns ils own pumping plant and gets

its supply fram the rity, but owing ta the great hciight,
tie water lias ta be takcrn fraîin the city &nîain hy
pmps at the college, -and forceel 125 it. ta tanks

lrated ire the atîic, wlîich stappîy the ciliferent piarts
of the building. *rherc are acisn reture and fccd

punips for the bolers. The bcciiers aire three in
etinlcr--two Ince and une lîigh pressure. Tîcre ire

thnt water boilers and henters ta perfoeirr their respec-
tive dulies.

Two large cisterrs halcling 30,000 gaIs. Oi wa-'ter
are crected an the grotidcs, sa that in case of tire, if
the cil y water suprciy could net be had, an ample private suîcplv
wauld tase available.

It would welI repay any reader ai tlts jocurnal ta takze a trip
te D)eer P'ark aned inspect the aboie plant.. %Ir. Saxby, ii
has bren cannected with the college since lis erectian, in tlîc
mniragement of ils plant, wiii give thein a warin welcaene -anel
show thein ibrotigl the building.

CANADIAN ELECTRICAL ASSOCIATION.
A 1.~1-MI E.N t eeeiiiîhtr cl\tiniiiilc c i Asecmil

have aiccadcy iit c iiai.ct the' -sc ret. dt ieu icnteCnt ionm tg) lie Ilile
sent, to) Warrcîît ste lciIîf tîcat cin pint t if c cciici ab wicil acs
in ail tail ler es!scîîti.ei liairit il. s tue .cliîcci li i(*iiiec nci Cil
lion to lie Iield ici Mciît ical Ini spclîtiitîr ccii proe c Ilii v est.

f itlle, pîrofitabîle, andIu n ieî very rcspcct %cie t t.sîcîtl.
1i'lic papcets tient %%i-Il li rceig lit I efice the c cccv cnt ii
and tIlie cliseutisi thercon cciii li ocf t(lict eicisi
iniere!st tel ail bîranchies ofi the pcrofessioîn. iicy
comcprise

Pl'ikr on ellie Ilosseltey of Seceim lieure' l<emtiîn i
centrti ig. l i î ici 1 et I uce ;t.tt icn% liv eiciis% tf t>) \%*teI At

¶ ceiniieit.tor'. ofI I ceembu cl ( ececci cicioce. t.) M.Ir. 1.,1181 c it.
C.KE andl M. . tecroitcî.

i>.epcr on ,i M'ititnlcfIli. îieec îi ut1-. 1ii...cîce 4,f
llocueliiil IjIftvree. lcy Nci . t> Il. Kt<.ech>. t'l titi- oc*ei

mentfl I*legraete Sencec. Oicecc.
Ileîec.r sie Mcr. E_. Ilitrriltîitt. l1rlin. Oint
Il.ipîr on lueii ailllic.itioti of 1Electicity (ti Mceitee.ic titie

Kîngireci fceîassronit .egtemeid I'oic rr ( erctiiel. Iy \V~c. .
.t,.kW. Mtntrrai.

Sc t'.cicr teI~i Mr. T. R. Rochazliîl. Lti.sr clr ici Ilecrccv
Shoot of! 1 raccatl Se ecece. Totonio.

Ri'aero -i Nlrilsi ' Ir. J. A tyiN. Itl Ti elitiluie
Co.. torneic.

I.iîir oie *i«~c.-ite Cct.1,c. tieer ( cee,ireecceon atIcc Mc1111
lenicncr." tcy Mr. . J. F. Sclîccnrîr. ut FieihtCte c giimcnttb.
Monircc.

Parier oic Alectn.itir Pciors.* Iîy L.. M. l'eccolei Mocii.
irrid.

lipr l'y hl. John Li.ngtoeî.
P'rof. C. A. Cacris-wVilsoîi, oi 4%c< uI1 Utllverity.,

bas itivitei tlle Assoîciatin if)c iispcct ilie eicctrial
laboratarics ai tIent instictiion. anci tac thiccs le
aîîeration ofi alîparaîcîs whil-l lias rccecîtly lîcen
Ccifflcetcil ifir the iiease relicent ofi aitercî.t ing coir

relit uîncier. P'rof. Wîilscn îireooSes tii .Ilîblt the
appîartins in ccînduectiniz in acîtual test nf a taciicir

Tlc enabie tlic coîneiîitîce te 11iiake a rangnints .1% c ceiii 1ille
as passible, if iili lic neccsary for ilîceci in tiigee pcrobhable
neicuber of iîenibcrs wln krill attendi tîce cnvetini. lEAciy

incenl>cr is ehercinrc esirec ta iintîci;e te tue cet ret.ery, at ;is
e irlie-ýt t:onc cnieîîcc, cf lie îs ikly Ccc Ice prset %o tli.t thic;il)
pra'ciiii.tc ntenilcr lait. bc kanoi n .mcl aic cii iioel.îion p i eci ie,
and tuai advanec roapics oif the ipjers t0 he bîneiglit hefore tlie
convenition n.ay Ice forccaircIi..

VIVW 01,DNAI R0011t. tlr'0e CANADcA ( ": cKc.K. Veicncs .;>

As dtive stateci ;a çscicmrahle meîiiier of rcplies. pcrcîîeîiing
attendcancc. have airc.%cIy ])tce receiccl. la as iiccicc that tleuc
cnenîlfcrs Who have tnet as )-ct iitiii:teti ilicir îîîîertion te> k-
presetît aI tut iiieetrng icîi IaSn as 'liain as liossbeI. ht is ex
icertcil iliat the txctir i i %îli irtly> lc saita~ce poiceo n ntince
ciefinîtcly tar clate tlil ICIii- cil f tlîr pîrogrammcee ofl til, e n tci-

ion.

Noî. S.
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STREET LIOIITINO BY ALTERNATINO ARCS.*

Ilsi, (Ik.~ ti. Aisublkna.
TIttER ire mn.ny laces. even sn distris for %%hilîiî incande-

scent itgliting ilecis ti l cierai octal, 'vert a few arc lampls cao
he u-aed to gotI ativantage, %o ai %vas ici lc CXp;iecd liat ;%lier-
tin pij.llanits i'ou hi find soint cal% fuîr arc laips (l lx ubeti on

i<lit, r circuiîts. Bukt t livre liai% heci suc!: au aioliin ni o work dont
in dIevclu;îmg alternai ng ait: latips nuit lcss titanî fiirtceii lav-
uig appearcd on uIl inlaiket silice lasit ]une - <liai ilîre 1,1<151 bc
a Iîrgcr fielId rot thlese l.îînjis <han <liai of fiacre inicidlentai adl-
juncts tg) an1 invandebcent plant. So far, iliese lainps have only
been iiscd iii sti-ill iîuiîbe, s liere and dlicte wliei no serges arc
circuits %vie ai li;nd, and thie C0111111081 i ressiati scemnis to bc
iliat tlicrc is tlieur luit of uBfiîis. Iut 1 ralînut agre wvitli
tlus. 1 l>eleve thai viiiî aIl lis faillis and drawbacks thie aller-
n:îtîng :arc lailp lias soiîîe vci ygood point!, of nîcrit, snd] <liai
wlîc, theic arc Coiiîlel %villa tilt adintages of tlterti.iinN cur-

rcnt iîstliutiun fuir long distances, <lic aliernîtng arc wil telnd
itbef tg) Ille conuditions oif illoccril liractice about as readily as tlic

coiutioily tista sciies arc Loup. 1I decti, 1 luelievel uî p-rfecily
feasble<o isealtrnaiii :îrs fr cîeidcî steelliglîing %vill

.as goind rtilti as wcatild bc exîicieu franui a stries a~re lplant
trotter ithe sainei locial coindit ions.

AI firsi ilinuflit, tlic planiîng of a strcct liglitiig sybteli
foir a City, and of ising muîîltiple instead of stries wiriîig
niay seni cx;îvnsivc ; but ICIt us look at botta siglcs. If u
plot Ilic icical townî pîlant iWe finitdt lIaiis aIl1 arrangeti
aluîig a cîrcle or loup aimait .us slîown nr Fig. i, and no douit
the btfltS :irc sysitlî witli a siangle îîirc is then dit sîiniîlcst andi
clicapesi. ltut in practice ive final liat <lic <onis art net ulten
laid oui Io suit stîcl simîple wirîîug pîlans, wlule Cauîticiliincn Soîith
and joncs and Btrown ail lue iiir notions as <o <lic location of
dlic laitips, so tlic actual ch:ai aiii is more like Fig. 2, nuiticli of
dlit wiriig bcing iri lopls so as to intrly double Ille leogth ot dit
circuit. Oif couirle every footut duls Wuc bas to carry Illc fuill

curent isay ten aiiipcrcst, wliertas in% mîultiple ï)ybtei, like <liai
%lWîî h)v 1Fi9 3. tlle s'le Of Illie %vrie woilil dii"nnîlî .1 WC get

farilier froii <licestation, hotl s>siis usîng t saine voltage,
2,0oo. '11115 îtiffcretic in the' cost o! the uie nî.îy aumaunt ta
coosîderaîle In <lic Case o!f a (a> lillit tovn plant, for Nti(li 1

Fig.. i.-TJT .oi Ir V AI roStNATIr Aitîs,

receitly matie the estiloates, tht altrnating coi-i-nt transformeîr
systeîî sluowcd a saving o! ten lier cent. on dlue <rire oiver li-itt

îhîirlî wouild liait been îîeeclcd for tlhe saine laînps an tht ai-is-
na-> set-us c~ircit.

As ti tlie arc lainps 1 liciselies, there lias bien qite a change
aloui ing thie liast year in ilht %unhiage adalutet for theni. The- early
tornis wert adapied tu be i-un futom 5o volt t-anstoniers wîth a
i-tsîstauicC insetris. Then titis resustance iras graditaliy reclucecl
so as ta iun tIi-ce tails in senies on a ioa volt circuit, ibuîs giv-
ing beiter resulîs and :aking less cergy. 1-tely Stet îîîanutaic-
tu-ci- liai-t ganta siep fart ber hiy planiinng <hein la: -ts ta woi-k
direct front 30 voit tr.unsfnrrners, leauing oui ail resistance. Tht
lainls thuiiiuseîves ai-t as economîcal as dte stries larnps, each
consuining about 450 wiatts for a nominal 2,CS0 Candie powecr.

Of course <luce ti tit rwtra c est of the iransforuici, but ibis, ta-
gethier %viih tht ahcernaîung ai-c ianîp utsel!, costs no niai- to-day
than a fim-t-class stries laiuîp. The loss in the transformeîr ducs
naî cotit for mîth, as tht tr.in!.foriier is ahways uînrkcc ai full
loadi anti tiierefore i its gietst cificicncy. Wlhant is moîrt, the

tt.an>forinie. tends ta steady the tluctîiations in voltage at the
iaruîp, so il& ai ilis tannot ci-tep up ta :o or 57 volts as ai otten
glacs wa'tt, senres lanîls. Ont o! tht atvalutages gauncd by r- i'ning ari ai>i in multiple is that ev.c r> latnîp us unttlpendent.ai
tht i-est. If a lai shauld get aut cao a-tti, ut mIll ltep is
crankincss. ta itself î ailhoent afféciing ait of dlit nthers. Indeed,.
the niosi ihat si caulcl do uiould be io stiort-circuit tisettanti llov.
the fuse of the trnsfarmer. Tht saine aduantage <s fouînti in
case ota break on ilue lite, as dlis only- cui!; ont Sie lanîiiis bc-

yocanl the break, isieacld of cn>plint lue îîilîoe uystern. Likeuîise,
canlv thte joints beiuicen tie given Ianiniî andi tht dynaiîol inter-
pose their effective rtsistance, u<hilt in %crie!. systeuns any and
aIl b.ud jo.-nts affect ilic «-viorai nutiber of lanîps. '11iC voltage
îusd ai dhit lanîp is uaruuîicss . ihey o::r be tnirnincd iîiibl safcty
ail an> line, atnd îà it ompa-4ra-tsvel> c.usy to plan dlue fei- for

s.'ifcty A-. to ttit tunnin.i.iîg poweir o!f ibe lainps, dlie direct
-ui-tnt arcs hâve the aîhî- tage o! tliraiiing oui ni05< o! tlhe
ligbt-giving i-ays in a tlo%înwardt cane, ushercs tic altcrnating
arn senis oît a double (cilleî o! iight. hIy uising .u rcflet-taiiîch

o! the uîîîîî ai-dly pioltrtd ltzlit <an bc throuvo douinwari, anal

iii tlue ra-te nf strcer ligluting a ponrtion of dit rays ivili bc reflc-
ted fr-ont <lic under strfaâce of the folia9e. So 1 tliîk aliat for
<lie low suîspensioni cuîîîinoilly tîstd <brou 'bout the country, <lie
aiteriiaîîog arc is the proptr nue, wlîilç for tower lighthing the
direct carient arc wvoîld l>e prcfcnubic.

In coîiî;îariuig tlie cnergy of die twrc systcmis. the crnniercial
cfricieiicy oif dit dynamios anid <lic cost of armtature repairs uîill
also be anl important hini. (;ood stries gencr.îînrs show an clii-
cicncy of frutin 8o lier ccnt. tai 85 lier -ent. wlien Iiiiiii, l>ut afitcr
a fcw Vcars this f.îhls to 7o lier cent. andt nficn as low as 5 lier
cent. On tlic otlitr liaiid wv cati citant on fi-ont 85 licr cent. tu
() li-r ccini. or tien 9)2 )t-r cent. '<lien î<sing aiernators and cao
figuire on quita sa in<r rnitu-c i-chairs. 1 have scen figures
freoti 300 arc liglit stations Whidi avtrage $3 Per ycar per arc
laiîi for iaure iîai rs alune. Thiis agi-rets wiîth t lie corniiinnly

FiM. 2.-SHi<i<T 1i.1-illiNG iiY AS.TERtNATSXG ARCS.

knowo faict ilat arc armtatures -ire uiîch niaie likely to be damn-
iuged ihan ilhase of an ahiernator. 1 believe that untier similar
conditions an alicrnating arnmature <ili outlast frai» two ta <hi-et
arc aninatures. it

The îîiitier of carboos for altei-nating arcs lias been an imnport-
a1nt question, as a fine grade is ntcded foi this work. Tht larup
iîi.tnufa-ctiirrs have wviscly taken the expedient o! uîsine an in-
closing globe, sn as te îîi.kc a carbon lasi :8 hourb wluich oailer-
w.se woulti be cansunseti un à4 heuîrs. Moreover, the coi-bon
ina-itfacturers in <bis country arc basteoing to bring oui a grade
of carbons suiteti for altcrnaîîng current waitk, anu tht probability
is <bat <ce c.în soot. î:urchase Aimtrican carbons for these lanmps
ai prices not inucb in advance of tbat chargeti for hatd stries
arc carbuns.

1 have alreaLdy spoken o! tht gi-taler efficiency uuhich we can
rcadily expccî fi-rn the altcrnating generatars. WVe an.also gel
thein in larsier sizes, sa iliat in place of fiv '2 ta 2o stries ma-
chines, e.acli withl a capacity of tigbiy ta ont hundrtd Iil:( WC
wouhd have, say, tbrec gentrators of 3o0 to.1400 horse.powz: -tch,

iliese being prefci-abîy slow-spccd machines, connecteti direct
t0 dte engines, thus doing away <liihi blIts, rapts andi shaffing.

At preseni the Commuiin voltage for tht prima-y circuits is
about 2,ooo. having gi-mi-n ta ibis point fi-mn Sao, nt which it
started, andi 1 h>cieve ire can assumei frain 2,000 ta 2,500 volts
as cair sctîcdi standard. Still, ut 1 <ci-e ta plan oru Ideai1 arc
lighting plant for a large city, 1 wouil choose a still biglier volt

age pcb:ps 4,000 volts. My station would bc sanie <hi-e ai-
faur muiles oui oftown<, andi 1 woulti nin my wires in conduits ta

sc'me dlîsînbuting ceniers un the cîîy, transformin& ai thesc points
ta :!,ooo vahîs<and running ilience ta tht alternating arcs.

Figure out such a p:ant for a grani sized iown, andI noie tht
sa-ing, ini circuits aioîic as compared -.wiîh stries circuits which
bave only fi-uni 50 ta loco lights eacb. N'ou mIll then ste wbai
the prospects arc for tht extensive use of alternating cîiirmnts in
connection witlî st-etl ighting by arc lamps.

RIGH SPEBD ENOINES.
WY. ai-e very-api ta think ont), of aur awn partîcular branch

of engineering, says the Tradesman, when discussing any pro-
bicm perxaining tO it andI ibis scms particularly sa in tht case
of tht higli spet stationary engîne. In sintîonary lîractice we
sec iii first class engine rooms the hieh spced engines -u.-rdcd
with particula- coi-e and tht rooni as fr-ec fi-rn dusi Mn clu-t as

it can bc tmade, se us ta rive ail the btarings as litîle grit or
toreign îîîaîîer as possible. And on a 12 x tSin. bigb speeti
engine for s.aînpîe, ruinnîng peranus 300 revolutions per minute,

WCt hîink si wc:nderful <bat it i-uns andi kecps cool, think tht
piston speed enarînaus, and hardly dare breathe while near i
for fear of a hot box. N'et in locomotive practice wve bave speetis
exccccling <lus in iiiany instanuces, andi harve the engine -withaut
any itundat ion, so tri speak, the main boxes neyer in line
(goinig op and clown ovri th frou, and crüssing'1 anti jersey
sand blowing arounl it enizîne cunit the running parts ai-e
almuisi %vite as snow, yet tht engine i-uns, ant igives Conmpara
tivcly )aille trouble<. Sn <bat st secins foolish ta hi-.tg se intich
abocut oati- hîgh spet stattonarues, wlîen if i-un unde- tht sanie
conitions as tht locomiuves, îluey would be apt ta give
iincndung trouble.

On tht other hand, il is vetyprababieth<at if a locomotive wias
pîncl down ta a focodatiin si woulul do lii<le better, as tht

frccioi (if motion ta ail ias parts unlust bc in - measure respan-
sible for thcîr rnning ai al, dic swinging andI sliaking absor bing
jars wlîich iugli be nitccd iiinteriahly if on a solid icundation.
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O#1ii9Ri9OTBR SKEToCh,

ROSS MACKENZIE

', Ir vola CI-- . j ;.ii.
It a% i Sua, il.îe U 1d.e Btillnll,

* Fur 1 Ii 'S wst lque. l.e %lai a., al <.

TuEm- wonderitii strictes chiat ha:ve becsi magie li theapplication
ofclcîricîît' to prent day mc<Iiods uîltravel necds rin exictidcdt
deiconsration in these columuins. On a sea voyage, Nitr. Edison,
afier spendirnF lours on "cck looking ai the wavcs, said, chta st
malle irn w:id whcn lit. saw silonmachs force izoing to %vaste.

IlBut one of these: cays", hec contintied, ' we wilI chant ail chat
-the Faits of Nia1gara.tas well as the winds-anch lat wvill be the
mnillenninît>i of lectnacity". 'l'li iiillcnnitn~ oai r. Edison lias
not yct conte, lut who avili say %vlien it inay not lac expecteci ?

*rie docvclopiment or clectric transmissinia .s moilld ne ori ts
chicf proctucis in thec cieciric raIwav-.. There are in operation
over 25o cicctric railways in the Ujnited Strits, enihînacing 202!4
miles of track iait t:iiliziug 3830 junor catrs, opcratcdl b 640o
mnotors, witli an cstimated capaciiy of i174,435hîsepwr
Oi ai c>56 strect car plants existing in cie Uti Sutes andt
Canwtda, 589 arc operato-d by hormes, 49 hy cabies, 240 Iy cc.
tric*ity an1i173 by steam11. " Catnda has heen 'a, says clic Elccîri-
cal Etieinccr, "qitickcr than aîîy otlîcr part of the liritisti Ettîpire,
cxaccpting thie Mutiler Country, to apptocciate and aclnpt the cc-
tric tailway". Thcsc t)ioiccr rondcs arc finitar in thc fanîjîjaiar
Nictropolitan linc, rnnong out froti North Toronto; at Windsor
anal rit St. Catharines. Pclaps the
snost important stcp, howcver, in tlhc
direction of a >plyin4 clectricity t0
raitway tranîsmission is founci ini the
construction of the novy popular Niag-
ara Falls P>ark anai River Riwy
rsinýning froîn Qucenston ta Clîippawa,
giving a vicw af Niagara Fals, chiat
enhances in a wondcrfuli degrec thc
inarvelaus bcauty of that pictuiescîne ,

spat. A clescri ption, and il lust rat ions, of
this rmail have airocady appeared in
these colurns, anci there is no necd of
a further sketch hcre. Let us, how-
ever, turn aur attention ta thc mari,
wvho, by ]lis abilîîy anti eîergy, is do-
ing mucli to popularize andti ake suic
cessfiul this cI ectric railway.

The manager is Nir. Ross MaI.ckcnzie,
who dlaims as lais birthlîpacc Ncw '
York city, firsI sccing the light tiiere
in 1857. The greater part of his lufe-
time, howevcr, bas been spent iii
Canada. Hc receiveci lais cduocation
at. the Model Sclîool andi Upper
Canada collcgc, Toronto.

WVaterloo tvas won on the playgrounds ai Etton, said tic I)ukc ai
Wellington, because tie spirit that

made the boys at Eton sîruggle to be
best in a g.tine, anti discipline tlu-
selves in cool nervc andocourage to
win a schoai match, was thc saine MtR~
spirit that ruîade ilieîuî study on the
great day wbcin the gaine was fouîglit with aies andi the prize
was thc liberty of Europe. Ross Mlackenzie is rcmcrenbcetd by
many Torontonians for lais love of ott<or sports. 01<1 lacrossc
players knova luini as one ofithe "aboys 'a, avion alw:îys hlîcped theni
to rt-ach goal successftîlly,. *Taking his lacet success mn life as
evicience, it is not unfitting ta apply thoe reicrence of thec l)ukc
ai Wecllington 10, Mr. Mtackenzic's carter.

In 1873 Ross Mackenzie ceccl choc servicc ai thc Shicdtlen
Comnpany, and in 1875 becamne thoc agent nf that campana> in
Hiamilton. In 1876 and 1877 he was in thec cmpiraof aihe sainîe
Company in Toronto. In 1878 thc position ai book keecper for
the Credcit Valley Railway, tlien under construction, vvas afféed
Mr. Mal.cki'tnzie and ie accepîed ît. In iS8o tac %tas appointcd
cashier and accaunatait oi the ras ,andI ia i884 wvhcn the
Credit V'allcy ivas ie>rged in the Canadian l'acific. Rail'tay lue
recciveci anoather " move up," becornng gencral stupcrinîcndcent's
accauntant ai the Ontario division. A ycar later lic was re-
moved ta 'Montreai ta the eastcrn division.

Thosr whose pleasure i bias bcen 10 ineet Mýr. Niackunzic,
have aiways found huan geniai, andi indced jovial. To appiy a
rcmark made ai WValter Raleigh, illie was anc who seemîagly
achicvedi great tbings with a certain airy case al instinctive
facility ai toncb ". Yet il vwas ai Raleigh, Qucen Elizabeth> saiut,
Ilhe coutl tait tcrribly "a. M&Ir. Mackenzie bas always becn a
worker whethcr on choc play grouad ar in a railuay office, anti
the steady advanccs he bas made indicates the importance of
tbe tboraughiy tr2incd man in any caiiing.

lit may 'oe a qcîcstion in the present dia) of manay schrmnals andi
mach studying tvhether there is need for mare cducaîion, but
this is bcconîing cicarer cry day chat tbere is a growing nccd
for more erducation on dis:inciivc lines. As thec Outlook lias rc-
ccntly smid: "lIn the long noun il ms the torainced man tvbo succaccdls,
bccause it is thue mrinct mari whio stîtilies ail] the conditions oi

sscress nut luicarts tlîeuîî inteiligcntly. iTwenty )-cars ag u tr rail
moadls werc non on fret ;tct cas), priiuciplcs, witii a1 li~.iiYgn* lcky

-assurance ct ignd natîircd and indîist rimis iiuen cauld get
the tiains through. Now thue hest <if choc railroads arc ri, ai
scienlifie îurilicîîlcs, thl experts ai ctcry departiuuciît, and tlie

a l.,.i.li uirgaiiilCd as if il wcîe a grealt
scielitific inst itutiaon ; ,lait Ille suîcccss ori(tie aiads oni th lic atter

ai dividteils andl lu ccîii Irani accitieit s dc1ucnds very largel y
tîpan Ille tlîarouigluacss or choc orgaîîîîation lat thie !s.ecatiliet
spmirit oni tvlicli <t is CCanCcctd."

Wlien thc N iagara Falls Park andti(vcr Raiw:y was <mi mii
ilumg slî:pe. Mr. W. A~. Granît begaine mîanager. l.ater -Nir.
Mlackenzie %vas reinveti front Mntreailait suîcrciel %I r.

Girant. 'l'le moat lias bcca a success bcyond thie bcst expeçta-
lions ai ils pr<îiliaters. '*tiîatîgll a1 year (if commercial îlcprcs-
sion, NMr. Mackenzie inîjîniates tînt alc <rallie tlîis year, so far.
lias bccii nitîci ii esccss ai a yacar ag>. Sa .îs,îIlrcdl indtied lias
laea the success ctl the oiipany fêla vvarrînte< aii doublle-
crackinug thoc rand (ts yrar, a ste) tchat <s eeitainly apuircuatd
l'y thle travtelli ng publlic cuit lias îraveis a1 ncelidand vvise iuuave
hy the railivay. I t is fai r (a -4ay that t lits çtltcîes lits lîceu ail-
camard, ini a large aliealstirc, luecaisc thec railwav is iaiîed liv siiel
trained lait tlinniglî.goiiîg bu!,incss <men as NI r. E. IL ( )%lcr,
(if *T*atnto, the îiresideusî ; Ntr. W. 1 tc:tictre, (4 t tasttintne-
prorsident * alic Mor. Ross Matiklenrie, manager.

ENGINE AND BOILER FOUNDATIONS.
TIIFs dcpth ai cnginc fouiîndaio<ns %lintild lic ai least %a\ f it,

says a caîîtribiîar tii tIlle Ile<stoii
Journa.l (if caîuincnr C, iîiiless iiere

is a gond roc-k lottaiîu beirie rcatb.
ing tlis <Icîth, sa tiat thoc enginfl
.ant lor botb oay hLe anc liired <ie 1m ily
îî>î stic rock ,o lotîcr t)~, an thie
auve delit lias fiai becià mieil,

there vvill not lue coigli wceiglit ta the
lîtindation ta hl it u engo<ne don %n.
'lle writel is well awart oi thoc Flad
chatî tlîcî e are engiiîes ami thec muarket

ý1'tireay httr grecat came aîid ateîtami
V lias bien t4venulînrnîîglly tu ouîin-

jar or shake off the piroi, tuie en>gin(-
4 tnot b<2i<g hottc(] ta -lie iîiidatinn.

Thle above as al riglit su far «as il
argines, and esîîccially wlicn tfmc
argîne v; vtry leatily loaded. Thec

ai o thlie d, înastîrvd iroîn thie

lcig i h i oft Mintindatin m n iensume<t

the centie ai thoc %haf. ~Theco<rrect
proportioni of tuis imiul.itoiti is a>uîut
seven and oiic-lunlf tine: the sîmoke

MA' kiN/.K.oa thîe elgine. la a great iany
1placcs tlîis lengilh of flotincat ion <n

the suait cut oifc lie as lîcci vcry inîiîlî dimuîilîclid. Thtrc
s n better caiace ta tlîrtbiw in a brick on anu enugoue

foiindatiîin ilia on the shai: end .litre is wlicre the wciglii is
recluirecl.

'J'ie abave dimiensions n hicli lave- hîcen gîte cm till inake the
en>ds ai the foandatiai> cqulally itut ideid on car.la sile af thec c en>tre
ai the shaht in the centre ai the apexc ai tic fniîndation. The
wvictl of the foinicd.uioa ai the bannoi slîold be acua to cîglîl
stioke-s oi thme eneme. tli the case ai an englune î: inch 5irake
Ibis wvould bc o6 inches.

Concerning chc botter fotindatiîs, T. F-. St hetlicrteils thic
Aiiierican Society ai rchanical Engiîccrs. tiat lus exîîcrien.e
lias fitid a depili ai 3 ct beiowv tlit <borarte tai be stufliq icnt.
A gond, bard sandstone %voit gîte gondl restait!, ttlin bric.k îs flot
tised, ttlîcli sauuîe peuple prefer. Thie wîclîl ai the iantindaioî
shoui c i l inaies mîore on the flocur tane titan> tic linmier balle
walls, witih siiaui bc 24 inclues for a briler aligne 5 icet <liati».
cee. Tlicie lias lucen considierable argument about <lie hcst
heiglit irai» chic finar larne tu tue fmrc dntr opcî.ing, 2z ta 24
mnchies is 't s-ttmsf.'cciary liiglt, bîut 30 inclues <s c<însidcrcd a
nîiuI suane s.itîsf.ictory andi letter iicicht for the ordînar> fire-

îîîa«n, anti in aiiny instarnces %%herc the froînts theniselt es cl nual
puermit ai tuis hcight st lias luen abtaiaccd lu ramsiflg iueu> 0
inclues or îîîrc abovc the flar line, and lia~s lucen gîten god
satisfatction. Anoîlier point tîmat as deluamabie os dtlc beiglut irai»
the bridge %tal ta ic buotter. For 60 ind.l b'iileCr i12 inClIes
is a gaod lmighu, .îs Ibis givors an arca h)ctweci lime buridge an 1
shell largcly in cxcess of the bouecr taile are.t. A\>tilhcm poi>nt
ai cansidematn is the distance ai thc gzrate frorn huiler,

tçhîcb Ibis %%-rater gives as 26> inches for a 00 îu>cl baler luara
mng soit coal, andtt iis lîciglut lic fonds lias urvn vt* salis-
iactory. Suicli a licigliî wili evaponrat miore w;itcr chman 3a
incites.
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GOVERNMENT INSPECTION OF ELECTRIC LION?.
tss îlW%; ire tire minvtss t or tilt Ac. s.sscla the l:tst

sestii f ie D nomsin io Iarliainetît for in34pect ion andi< regtt fia-
lion >relcri rtc ItgIifîts>n ;sliti

s 11mî ftt Sivi lie tie ai% 1* k ils'truit 1<s t nt/sMs'rn Adl.
i lnfis if ttii%,tl i lIs e mOifl 1 ottiserwic 1 cilsssses.
P- ) 1 lie exgsrsýitsss cotigu tn ors -iieins irny e<ttiilbtny or perroin limsier.

.1iîngt tsi fliit i tîisrcirtifiy to sitsy I)sssrt.iser fore i giting >5îu's
i- i 'lier sinse~o i srchalder isseaýn% nny fiction tu wioi tcs liCify

1% fils iiýI for lsiltiiig I)Sixm
f.. ) lsbe eApreasson iete-r* figeant elctric ligisî iîiefîy. and< i nclusies

rvery kintii iiitsittiv tîfpparatus or Insinuaisent fisa fur nse:utriing Ille~
qitittitir of etecîsscssl eneegy fisnsishf4l in Ic îtîrclsir.

id )i lis tensesisn - -latrclit.%crs irrtîîtti.is -nîans% tc essis of tise rie.
frac lises iii areniucinas sitîate <sisalie Psltscliaer s prens"e fil %%,,,il Ilse
%Ulsisly i>i cet friîty as 1liseti (tuttil tlie ietNsce itncs.

tr i i tic ri. o stî.rtsel sra ie t)epattsest of Ian

(f .) Ilse expreçiton CsfOlr fiteéffls *Iî tst tftOillet of irsians

., [lie cosîsisrcîsit unit ai( sitisly of etectrscal et.crgy &iitci ane tous-
.1iss1 's atgi.iours. or tiltetisivîsietît titscuf s triet.iI

f1. Ituiise stssssssetî <o tgse ss sssçsjsy of rltcttcsti enisrgy (or illisisîsfîaf-
ng tg im' uy f 50 lumhi.sr. Isle contrilefars shisl icie tu sii pusr.

eisasi fIlle cssssfsi ssi's nt 's iics lisey prop>ose f0 iîti>fsy eti5frgy ifils
teisssiiitl.
2. lise vanfa1tsss of iafte1iurc dif any issrcl.iser à tcrtsîsnais ssail fot issîsier

sii>' cnseistons ai tise sssppy 's icit liser îîrchsr ls ilietie fu reccrive. fais
lt tkn>' lisste. erteui lisric lier cent1. (rugtts Ille dieiresi constanft pirssure.

'utîisi wsci valriatiotg ci laitr tfth rcsntî.' ai tise w&rvicc hors or rtpsp.r.
tarit% lwluittig to fIlle mittor . or fu ati>' s5Cttsit or effi~ parocisted iy
%tris s<l'is.srtttts f<ss 's isi tist, issiiiivsr csnafo lx- îiiowii la tic reps abletii.

or pri> fis sik& s'l.ltst ti ptt>aits sn tise iitistfbttg mlasns (misss 's hsch the
%islsisy il1 ;st.

-t. 'Illte cosîtrartors %hsall flot lic hiatale for nny vaîriation aofrslseclkr
liy lusî,s.il .ssiis fstise garfirralfitg itîstit or aiMrist55. or 1»' Ille flfl
eosîîrsii.siler voîsisîitio of Isle elessîentq.

d;. 'l'li cutitOttOfist s.i lie tssonisible for titi clectrie lines. fitîtngs
natal iii.rflis.isligi~'ng fn fton or tisisir thiscr canttol ttftcti lie pur.

çisî,.rs isesîlea.ietts is.itt ncîi in n %.ie condtisots finit ln aîl rscaîets
ri for %ilip

t
) issg etnfe.qz .tleut tises saIi fl lie Meponssiste for ais>' dtits

ssssg fiotil tise tsse of elecft îc ctif's'tt i% hsors. fittvngs ni ah.%IO.icis flot
lielsîssjzsg to irasit or finsle illsr cs.ttoi.

es, If fic tosif:ltot tire ft1bisab5ly> s.<iisfisd, lifter sîa-king ail lîroper
eijitsîstatîon f y triiifg or OitflVîtic. f fiait % asse s r ~tî ais circuita sconfte.

latsn 'itis tise vitis ests ut Nttti îst%l.iie ars lobe a source of dianger. ansi
<15sf %uth1 titîlns*týt fats nui riti aul asy paît i Isle circuitf lx-IonfRttlis- s unfiras Ist5ii.y utise &sf <tir custsatonîs- tisl> atlorized hy> fllt.f
'ss.t'ng ssbis fais tils îssreitm tifd iisuveting 'sisetier assoit cannectîion wsth
tic rasilà essîl.t al ay lxits ai tise wsii.- uli slty lsiitaic%ri plriiiîsse. al
ail esîss.isetiîses. ;%fier gistg oise hsui i' er ut litsihs intention ta doi su>.

rîntr %ntis inrscs.~' andi ss&ossct stsr itscitsass wircs (tois the tcervice
fine%. atals issi> rerîstsîlise puts cer ta psernmitl iss tin insiiect ant est tls

wusis is filsssgi iseiosgisg in flic putrciaser ansi orsstirg ixust oittsecircuit.
7 ifo ).es sdieisg lise ofissr siscaravers tis.sî n conssection,î catrs isetween

Isle iislttis 5 it5C. ttiti tIfie C-1111lis. itîsiltia %flots cannection has Itn clec.
îrte.ii ressît.sîcc flot exce-"sgsi fiv scs olînîs. or if thse purcisase ulacs
sait gi- fil dtise fictilieat" fur sclt Iî;cctson a.sut testtlig. lise casitractors

<uissl tii ish iiserntîrstsc fige is. ., 1y a iseryl su lis% promises. giving tris.
iiases!s.ie tiîîtte osf sîschsiscstrsac tu Illse puit st'Lic. andsi iil nfl rt.
russsîtssrne %fe sssitiill~v tsnsil fisc> :re &tstsfiesi îiht sîseli conssccfton Witt%
Isle rt is I.%% lissf rcsltusasu.

8. If tis lgsssrdsur is dissa.tisirsd %its tic lotion ai tic cossfractors.
estier aL% ta tise incite of szkip tise tet ai ti iixconfsrsasng fise susp> ao'

vleersest> t lan Isti seistwc. tie 'ass ansi fistings of sîscis plîrisisser lss.ly. ors
hs% uîppîsi l ltîti fi' is s t sat barn fie stts (is lise exstene ai sîsci con.

se'tssst%% '1s ilthe eai ls 5 2h agiecîne sgist espectot'.
.a I Illie cassîsacturs nuksis «isttl 1- consilying Witts the ius*uietliclits oi

an -' tif l1e iîsn.g,îlnr s.ition% .as ta 9sîltI. tisey sisti ttc ibile for every -Ucis
41 11 stla prseswl, tint eecresistsg I'scnty sioltrs f(m esery fay tuir wisisr

isicli sicinIuis contittsts-s
tus. Any pet8%osi 'sio sS1.afscsousslY or iraucluIsntly atsttraets caisses fa tis
usîî sf tsi t-rîct. vsau rs as tises ativ> etctcitt. stat te cincçtet gtîstty

tf tist .înd i ~au&itijs.ille t'aisg.
i s Ais> utisst s 1*sssî t" fise cs.niraclars iii.t..aIt nil rcasanableltinses

cils :ti îsrînîis'.esr tu isissîfs rcisst 5> is os isîs iseen suîpicl by> tise con-
trsstoss. %is oardes tri 50*15<-st filier retîstic îrs. nteters. sîgcurntulafots. fit.
tisigi seolLs asssnd .rîî for ili"e supp>' oi eiecîescsiy. or for thse purpase
ofaimmcetitsn tise- qslttslty of electnlcsty cotid6url or susîsiesi or. %Ilier a
attîsisi>y ui reiictivî il, tr luonger risîtjrrsti or tie conlr.sctoc are atstisorited
tn taise adway .înd it sit tfise atpî il ts cict ty irons an -l iss for tic-

iiix% ,<i 5tii<55*fg .ts5 cies Irit sites %cststtr s a tng% woîisand1
nat d.ss iingstig ta fiser costitc t. relài'ntig sait ilaiage r-touvai1 b>'

sti'is <utry. ontuiiainssf asr rernsîsil
ta inspeeluies oi wisgtss asnd ntcassîrca. exof ai ,s. ur otir officers of

<niArisi res-enue. su.s>'I- ise pinttsf aeds Muay net .t clc'ctnc ligis inrqrectars
aticlie? fisli Asti lstsn na &%:I)s ttlltieCfOG gi.ui laed% selles of ctectriesty osr elc.
frac tssees'. nos'a tisesplov'e% ly siny îil,.'n or cansliany sttîplyisig electricit>'

(ic nattesa » andi no siectrse <nsîpector shallt reluitr or adsit nn. meter in-

s sj 1 hc maintnt f aiccsc.î eflergys Sspists is> coniractisrS toa sny pur~-
cisases ondsie %t% Act for isgiststg insrpnses. or the elccfnszai çitinfsy cotn-
t ists-t <tri tit% îp su it.s tise Ittîsaise '0o <letres. tle %$Ceelainesi by
nsan% .-f aî îstst.atfI tlesîetr. sîstly çeeîstîcl in tvccortiancýe wsth segîsistions

etiiiisslitîtr tist astsît is of f1515 A~ct.
i tf.te rr sas ng of As susee t3 faki fi tise esînfr.scîos for tise pur-

imsr <if *fî.iliiiintg a cisarrg i spth ie paistr'r. tie contractors si aissei
s !sî.ieter of suittt ing tislase IV-%t ils iste îsîtrctsser.
t4 Ngs elettsi isit ssitter %iaiti l ii ie <sil c w 'Ascit bs font iscen, ven-

fii s1s14 st.uttsîcs as lisresn.sf fer îssosiýIel.
s r. Nuiû wr so les l îsII r lis ( na-s t uis unies% It 1sLsniy indises lsy nie.ans

isi %~utteut i fs. tise iin.-Aiii of cursent or estesgy l5iumu t0 lise pusrchawe's

2 i*:tctrolfs itietrs nt îi<esent sn tise tssiî ite cotilssse-i t flic im-
tici .4i ittis i %ers "us.iit tvc autulcl t.. Ellî atzneseals ci lutter% suaxi bc

«<sie lie tise suibýtttion ut tishrst.cstn types.
i'fsec e.uptity af crrr flirter fià,,si for ine" bha li îarses in a rs-

spéitou5i I-icyr wsth tlt- ssrssli of aiwe.s ce wà1its ilt k consîrsîciles Io
riPOVi

16. Nu fiter sisli fie sfiaiise icv tg lotirast 1' flie lnspcfor tai tigids-
ter. or ts In- câlialle <i cing madse ta rettîstes. qîsanlies wntytnr, front the~
.egai Mtandant if ail rfcarîthity nmose tisan furec pf cent. ln Oavor oferallier

Illse vontrfs<tor or tise I>tsteh.iwr.
17. 'Ille veriiueuion ni ecd niche- gisait lie afteatss li stfixing or nst-

santg an sane essrntilf ibti tises-val, sl.atiip or msarks of sicl descripstion '
sand ininc si inansier ls tg islirmeti h>' rcgttltfiafls magsîie >' Isle Cssnfrulivs'.

ti8. 'slsntwels-e niontits sliner tise expsssiossi ofivIe yesirs tros% siscl
vecsiilon anti sfafsljsng. ceci'>' flirter sisuli naafî lie vetified ansi ssltiscd.
19. Nu nicler iluly slantjirlns ieis s n ssui SLI I sull o1110s.1 lic r.s-s-rts

or %e-it 11t18es aihf penasi oi five yers (rasi% tise tisen lait 'erifitutîon or
r-v'effcation fliteeroi. tf isossghiî fi f5 e t ifs t nny otiser place tsats tis.st at

wici sins originaliy stnnilsciis butt snil lx! t.nslslernlsi ai.wiui nirefsr
ttisghsait Utata. istîas fourîid Incorrect asnier tis Act. or sesîiiag s-e-

vert(tcittion isy lapIts oi tate ase sforesii.
2o. ln CIvry c.ase: tise cant nîctoar shahl ks-ep tise flileter 1in gocA replaîr. îîsid

Nhuili tac triponîsible for tise <lue Inspection tisereo.aind. s-scept nis iscrein
othisîwsse lirasf ied, shiah pa' ti esc lais <uti> cisusgeausle fise stîcl Inuîiectlan.
ands stisli ise i.stlc for ssIi ienaîf les inctsrreu' %%lis rcîlrecf fa sîscl iters.

2t. 'Ille %serifihaîfion ads lestfing ofitilters siat lie fier foiîses Ins nordasct
isgits tic provisions ai titis ta Wiftsttsiels futitsr rrgttatiun%. flot Incuin.

itent iliresitit. as nrc ssînste 1»' tise Cossîrolle'.
a.7. Thise anctues sanl pitoviste eltscsricity tlisst wltlng ansi nitlier

reusonaliie fiitlies for testing. fr-ce aifvcharge. ai sîscli lîlacts os Ilre aigrecsi
lsaon ttiesn tlie ccstrssctoes ssfssi tise teîsatrtstient.

23. tIfny> cliltîte -trise4 isctdsers Isle confractar asnd ste ptss-vi.,îe or lbe.
fliven tie ciicfor ansi tit- tnspt-ctor. n-îsprcting tise carrecss ai itteis
sîseler. thse fnsissctur shah. Ifi reuseui ty an>' pwson sis. rrC esi. "-c tlsl
stsilte tu tictstarîso for fintalt cîssn.

24. 'l'ie £tsspesior gsai.t gis- fo esiher Isle contr.sctar or ste isutcisaer. or
la belti. an paynient ai tise lrimier ire, a ccstsiscte 5sting tie restailt oaits
Inspection, antiM li noe t whsci st % W.s sîe, ans i .0 os 'sista i tsict. tirast
I%àtailier ltittilCsam iso islus it riglit ta tier' lot tise infoxissaiso ansi
gtsssiit ai lie petscons canceesei; sinsi stcli cersificate sisali lscjarimss (si
evidcnece ai flic contifon ai tise nit-ter insIK"ctes. nsi sisail Iieir an nsliiisis'e
stinî os sinnîpi mii.reseitlisg tise ire iawitsily citargeatte for Nutci

c= e.
*.lse contrncfo- sisail t aili limes Lu-cit in liseir atice. in a biook os'

isos. lise naisse andu ndslressas of gsssrcsarm fac fli finie t)istg-îsIikls
tSok or bsooks suali tic o1wn to tise lisclor dlsring affice isoîss. sînsl iront

wiiî lie thiy luke sascls exil-ncts as isc ltins lit * ud fat amy fiiiiîise Io
cotssply itfic is rtequirentents ai titis section. thse cont ractors 311.111 incur a

îInai ai fift> dollars.
a6 foi cs ifor inspection afi srvisasrs' i-s nsi thse festsng af tantp"

ond tsi-ees ilou lic tieriiinsi f rosi tiue talle by lise Gavensor mn Causn- 's
cl andi puistlsesIt la tise Csinsaia Gazrette, andî stîcl fées SIS-îI tic drstgîlaics a
j lt lie> wuil ns near>' 55 tuit lisutiiet tic Mat nif uirryssîg tris$ Act sno
ieCfrm ' &snti ail fi"- receijîct stoser ibis Act shall lx- .cotitit«si for ansi fiat

in0 lse ?ulinitlr oi F'inance &%tii Recitiver ;etie.i at -such lmue %i su tt
mrincr ifs tise Ltanirlr dirsects. anssualt2l fuent pairi ai lise Consoliaieti

Revenue Fond ai Canada.
27. ise Governar is Counicil ma' firost inie to tittt dEnrt siaîssps 10 tic
jsrceer ftir tise psîrpases. ai tisis Act. be.urssîg sucS sievice os hi- Usinirs

pd'oper. anti m.sy iefrat> tise Mot theseafi ofs n an~ siprpitdtsn>
fosiing part ai tise Cornçoiufaîcu RIevenuse 1Fissl 0f C.nasfa . ansi tise tice
an such, st.inips salî express tise valise fiirt. ilit la to -'iy. lise saistis at
wicli ise> shall lu rei.-onti in paunirrit ofirite fe tsveeby prscilt".

28. Sep)aratesccaiststs àall tie kept ofi a1 esfsensises sncîsrrsa in ntil
fuie anti dîtties callcteil .-1 receis-es nsir Isle aitfiarify of tisis Actf andl
o corre statsisent lisereai Up ta ltse lsirlictiî ila>' oi )fsie irai last l paî.
shahl tie yeariy tanst belot laanisu t witiss tise fis-iu fiftesin îtaysof lue %Si-n
ncxt session fliec'=.

29. i/e'persn whso. except îsnder aitiont y ai ibis Aci. niaies, causses
or procurt" ta tic tie. or knawtngly lots or asiat tai ninintt. or Whio
forges or couiectfests. or causes or uîracusre t, lie <irgesi ar cotierfestesl.
or kanowilogiy 2its ora.ssisu t is e forgtng or catinîerfeîtttîg amy stinp aor
isîark assit for tise btanmping o as aing of ans' flirer unsier finss Act. shall
incise a penalty nol exeeesisssgr two itutiri dollairs anti flot icai tiii t
dotllars . andt e%?ery uersn irho ioasing> ySeIS. silices or tttluîp ofa. trls.
ictits or expose-s for ale, an>' meter wtt ti sucs forgesi statîp or mîarki thersion.
sîsaîl. foir cver>' sisci aifence. isicur a penatlty flot esdeu.isg two itînsireti
dollars ansI flot leus tisan tirent y dollar, ant il nîcters havtng o85 tiseis
suds taireior caunterfeitesi stanps or îinarks stiaiflie bcorfettect ansi siestecycît.

lu 1Fier>' le-mon risa lno'sinRIly repaies or allers, or caisses ta tic ce.
pastce or altereil. or knowsngly luînspers uish or does an>' atisr oct an cela-
lhon fo an>' Ittinipei flirter. %onas ta caisse sîscis nsctcr to sergister rarg>'.
or Whos îirescnla. ce refuses là%%s cul acces ta aîsy itier ini tit asiss ct
contrai. or obstruces or intiera any s-samsnaf ion or tesingau .îiorizei isy
ilsis Acf. shahI itscss a penaf ty tiot exceedint: c iuntii doIlars ansi font
leus tisan fiity sioILars. ansai tisuy tise facs for rcatîoefng ansi tesntng. ant
tise expiense- ai pîsrciasing finsl ftxing a new isster t>soviittd thtu tise isay-
niont ai anyi stici penalty asg îifoecs.st sitali flot exemspt tise persn paysng
it irons Is:îbisy ta intiscint or datier lirocsctisig tsi 'sîics hic wouisi atice.
wisc tic ls.stle. ordepîsive an>' alier iserson aftie rlglst to recraser sdamages
agtisi sucis persan toc anny las% or ssîjsty susiaincti b>' sîsci ncî ordticauu:.

31. Evcrry prsan 'Alto fixesç for aise. or causes ta b ixed for usec, n>'
ncter . lxciore il bsas iseesi verified iansI st.impeti as isereir. requircul. sirtîl

invoi a penalty ofi t'snty.five doallars for eer>' sisci uuss'crifiedcorttistsni-i
Marier.

32. Fvs.zy inspeelor icho stanîps an>' nieler wsishout dut y tesiing anti final.
<ng if vorrrct. or Whis refuses or neglecîs. sisibouit lais (ui excssse. for three
sla>'sa.1<er being arcqîsiseii usticer lire provsiions aittiL% Acf. to lest an>' nietec5or to sitnup an>' mîster fiunsi correcton beistg %si tîst. as' %4 h neglects fai
peiforni an>' dists imiposes! upon is b>' this Act. orlsyan>' rergîiafians madse

isert thse asthtity isercai. siaiindien penal>' flot exceding it>' sIollArs
.andi not tess tisan, sets dollass insI shal tte faile ta tliisis.it frons cfiie

31- Ail psenalties itisposil by isis Act or b>' an>. rergîsalion miade ondes
tise aisilsoiriy> thrreo'f. sisail bc wecavra.bie in si surînoar> ntansses'. sesti coss
tiefore îtn>- Justice ai tihe pr-ier for tise dsatrict. coîfflfy or place ëIs seiici fic
ofit-ace iras% canînsitesi. «ftse penalty tinses is esceds iwcnty dollaes. anti
isiore an>' taa jstices ai tise pteice Î( flie penalty execds ticnt>' dollars.

ansI n-siy. if flot fartistis tuait. lbc levieti by sistreaanti sale ai tise goass anti
cisatîcis ai thse caffcoter. b>' Warm.laft tinticr tise bandoti ti $--'il ai tise Justices
b>' atthot atia an>' insipriSonnient la wiiel tise offiense- is SiLsibe ntay tie
Ai dcisu i.

+j. No action or peosceilion shal lie isratsgtt %4r*inst any persan for an>'
fine or ps-naai> ondesr %lits Act. unieis il ss comtiencesl witiin six moulst
ait ethtie afience ia cammîttei.

Assgifft, 1894



CANADI1A ELIECTRICAh NEWS

front thme miesmrîmîmnt. or rons an im'r. appiommîîd fur ditii mrloç. .1 miri
cetle ef r gstrmimnn Assis %ssah py Ille olfte~r 133ummmg itei ctttimlcite lme fi"
itrescnimiliv the Gcrermîce in% IL oumcil.

2. Smmcim certiiîe stil exiii o1 timt! IMy of in tractsm ir.
andi shahl bc runmcs.îicolis yent tu yenr.

36. SO soîm n'- Ille stamîi.îmIts mfinit allixmmîlmîs imavm Imeen cimt.inrmi amisi emii.
pircvt.'ii. the c;cvcrmcr tei Colmectif mîm;y immie mt i grcin~m mmomn. fixing si day.
not Il-,% ilmimî 3ix mtimommli truite tie date~ of smmci pmrociamation. illon q4ieili
lisi i ti~ons or t1ils Amci'cimmg fmmik'etmfn suai gom fimîn c~imomm.

7 ~ Tie .Cove- ncr il% ( Conicil mmm.y tsii.imti rîira amm.l rrgmmhaitcs
F.Jior sime tmsung of ceciic liit milms fomr iIiiîmmîtmimimîme)rr
Fo>i~r imsitimlng tetti tu iemcrmmmmm mmi style' or ima~k tcio mmmî'ir simali

tic Ims tu mmmmamimm c ime îîmm.mimmiy or î'iictrma1 emmrgy mtimmîimimen . andm
(t. Iitmti enimer mrfmmh1tmummm. mmcl mmmmricmm.eil wmim tim% #%cm . aq i' flm'me,.

i mry fomr gIvmng irect tui mt it mmmvmsum. ntm <ojr mi.eimmmmg mts telle mjtemt Andi
mmmm.mîmimmg mn aifl cames or Stchmii.

NEW ALTERNATINO AND DIRECT CURRENT DYNAMO.
'THilE nette :îIteî iator m vîrescnlledl by tue icmmmîi i.tmi> m î il iltia

tioni iats titi contiiuatîîr, brlimes, tir immuvisi %v~ ire. Ili> t tf tlic
indtîctnr type, but so î'mmmstriîtcd, dtlt imiaker% cli.mni, i liaI thle
troubles colluioni to imis ciass arec viimiateti. *i'im rcvmmlimî>

AU.rm'.INATINi; ANeI) Dmivgr CiiuitcmNr Dt'NîiO.

[icl l is a sinnti suîrface, haviiig îîienîy, ofconiingsuîrface. Sîîr-
roininîg timis are tiîrec siationar>' cimils, ît'oltitl ring shape, anti
laidl in ticim' places. Both fieldl andl armialtures are tlmoroimgiily
laiimatid, amîmi thme iiagntsmii ihiis fni reverse' is an' huart, bt
lmîc'm griscs anti lalis ; witîe flimc inagiietic Slow tiimoiglî the

f'iud cu neyer varies, conseiîuently timerc is nn inductive cficet
omi tic coi. *I' ef'c i tms, tîlmtil the fild ms dîstorteti a short
ircîtcc cmii nf liv resis:îmce ks jlaceci iîîsiii the f'meld coii.

'Thei sîuace ocuiet;ied by thme gemîcratimig cci i k fot of sci mîci imi'
1miîance as ini iire wvotmini armiatumres, miakimig il possibile ili isse

iarg.'r inutiiurs nti a limcat'er insoilation, andi as tlmcrc is i)i
sîîeclî:nmcai strains on ibis tvre, a bîmrsî'ot ks prctically lîmmio!s-
sibie.

'l'ie simeed ofl tits mnacine ms saumt to be siotcr tisit any niller
of its output <mn lime mnarket. 'l'ie bioxes aie largc, sel-oiling,
sclliining anti aîijîîsiable, amni arc lîrovitiec i tî oul gaîlges..

Tlie cxmc îs il ircct-driten, anti thme amritantte so Iiile imat il
îîîay lie easiy ioveil frn main shaft. An aulomnaic rcgii.tor
IS proviuicî, winch kccîus the ligimts pcrfcly stcauiy tiiruimgii .în
varmation tifl bad, ali il is d.aiiet tîmat owing tn thte siltilim.ity
of lime apparatîls it retîtimes very litie attentiton.

Tiiese nîai.iincs flic inaintilacîurecl by NMessrs.lF. H. Siceper
& Co., Coaticook, Que.

0 ____

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.
Note. -S mettaris or itac viariommi A.,cîinions aitt emmil to fowwarl o us isatter

fur pulication 'mmi tii lkîaummemtII nom lamer than thet or cfach gtmomti.

TiOR~ONTO ANSSOCIATI'ON NO. 1.

TIOROiNTO, Jtuix 29th, 189)4.
Tiorotuoî No. i lias lîclîl twtî successfîii iîecîings dimrhig tic

îircselt inntda, diete biicng tîto îuroinsahs for nieibersimî andi
lotir candidates ittitiatetl. lIntercsting discussions hies:~ takemi
pulace on stLfcty ValIVe' amil iniCatnr dilagralns. *te fnurth
annmai conventioni tili bc liciti mn Toronto Sepit. 4îli 10 7111
inclusive. A large attcnlamcc îs cxpectcd.

W. G. lIî.NCKC:.ROvi
Cor.-Secretary.

TIitC .'iNILS'Ai CONVENTION,

Foi'oiiiing is ;tri oîmtlinc of the îrozramnii vîhîih ha% lîcen
ar-amgeti for tuec animal convention to bc lîilil in 't,ronto fronti
Ste 4til to the 7tii of Scîîteîîîber :

Tuesday, Sept. 41I.-Gmnvi'non opens at I a.m.; afternoon
session ; evenilig, openf mleeting.

WVcdncsd.-v, Seit. 5tlm-Formînon session ; aliernoson, divc
arou'.d ci ty, ternmi nating ai Exhibi tion g rois nds; cvcn ing, banq uet.

Thumrsday. Sept. (III)-Trip toi Niagara Falls, Arnerican lmcwer
Hiouse and fIydrauiic Canal.

i. ttmîiay, $it. 7111 a.11i. .m11m I m.îi., scs'.mmîlm , clionmmî tir iites
i '.t-ài* (litii itcm est mîi simhjeolis %it l licad .mi .î thie opîen limei

1 Sig~ andt SCSMiiis. Ail clII mcl sl! arc iltmtcd li aittend ile ompemn
mieetinig on 'l'îîesday, eCtimîig, Sept. 4111. A. M \\'I kenis,
Cliîiimia CuîIiiiiiîîce ; il. *Fcrr>, Se( et amy . o le'iîi c, I m .%%

tirer ; %W. G. IlIackgruive, (cor. Sel retîiry.

1 1.il ttî1. 1 ON ANJOmi L% 1lIo.% No.
i.,mt %. Nii 1im. Nm t .. i 2c*.l

SIRl, i Zoi glati tii i'mincit ilimai i i.kîîîîiimîî N:tb. t % go'tig
.1îim tery tut ci>. ()iI. liet't i mi, tir L.ite lî. mmit betccl

vva.rin i ctimer, hItî il)- t litv îî .î thIg iî mî itl emi m l Lm t lii mlmlîg
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lnfariatiion regarding xagaststons wilt lac funseonapiio t
tan> nieniber of sire Iladtiihelo pliaint

ON juIy 5th fire dcstroved the Adîiniastration, M2%ining and
Electricity, Miachîincry anal Liheral Arts Buiildings nt the %Vorldîs
Fair grounds, Chticago. Trhus in ane short venir itas passe!away
the spcctacle whose grandeur awakcntd world-widc admiration.

SONIE of the horse cars farmerly used on the Toi onto strtet
riilway are being put to a novel purpose They have ben rt.*
mctsed Io Victoria Park, the wvltccls takcn off, anal tîe car bodiýs

fitted up ith sleeping bershs, ini which condition it is sàîd îhey
-arc renied te camrpers at Si.5o per weck. It would bt interest-
ang in Icarn %vhcthcr the managers of any af thc satîter sirtet
rathîrays havc lait upon as nordl and profitable a mcîhod af
utiliing their discarded cquipment. Locality his considemable
te do %vith the passibilities in this dircctian.

AN expert who vas callcd on by tht Council ofti nAgnacrican
City 10 intcrplet a Us.Ise in a coniract w.,ith a local clcctric liglit-
ing camparty, is saisi In havt dontcsaaftcr thefollowving fashion:
"The arc liglits are hung ai the sîreet interstctions, ind ench
unet hrows ils ligli in four directions ; 2,ooo c. p. of lights on

r.acla Ofthe four strctsi therefore, cannai bc expected. An arc
light which thrnaws 500 C. p. of lighi along caclà af four strcts is
a 2,ooos c. p. tight, as callcd for in tht contract." This inform-
tion is abou:t on a par wviih sontie of the estamnates of the cost of
iighting the sirects of Toronto.

Tin '. erte altitude maanxaintd lay tht xnercury dtîring tht
past fere wmtes, whilst not favorable to business in mnany lines,
affordcd a goldern opportunity for iniprcssing people wtith the
lac tbtît in sucb s.mcaxber an elccirir fan wail nmake life not only
bc:artbli, but cven conifortable. %Ire naay prcsumne that the
-agents of the clestnc campantes bave as usual been alivc te tht
sitution, and that the education af the public ins this diretion

htas not laera allowed Io bc xseglieid. Indced tht shop win-
dowrs beatr lcstimony to the faci that the electric f.în is wvinning
recognition, thnugh possibly not as yet I0 the deSrc to which
ils usefulncss should entitit it.
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ON the 12tli ofîJuly the Street car traffic on the principal tor

ougiares a«Toronto was blockcd foi uipwards ai an hourduring
the passing ai tie Orange parad(e. WVe have been inféonned
that a conductor whio declined ta stop bis car an iliegrouind that
by so domng hie would be disobeying orders, was viciouisly as-
saulted by one ofthe miarsh.îls of thc procession. T1he sireet
car traffic of a greai city should moi bc allowed tn be tiîown
int confusion by an Orange procession or any othîcr kind of a
procession, as threhy thousands ni people arc. likely to be seri-
oùsly 'inconvenienced. Street railway camipanies in dcis
sbauld force ibis question 10 an issue witbouit delay, -and find
out whether tîte right ai way it-icli îlîey aie suppaseci ta have
purchascdl is ta bc secured ta tbemi or aloi. *rite rights ai the
business and travelling caîumniityarc liketwise concerncd in the
Seulement af the question.

A MaONTriis. despatchi States thit i a meeting oi Canadian
and Anîcrican capitalisis held in that ciîy reccnîily the advisa-
bilmty ofiorganizing a new fine ai sî'eî cars, ior the propulsion
of wbicli gas instend of elcctricity woulul be emnployed, svas con-
sidcred. Il is sîaied thai furiher informiation on the subjeci is
ta be prepared and submiited for tht appraval ai a comtiittet.
An experinient with the use ofigas in the manner propased bas
laîely been ccînducted an tlie tramways ai Croydon, Eng. The
modus operandi is describeci ths: "Tite inotor is placet uncler
the tramcar togeiber wiih tdame cylindriscal gas-hiolders. Tliese:
tbre reservoirs hol a suflicient subply ai gas ta serve for an
eight-milc tan. -The car is about iSit. long, and, witlî the ma-
chinery, weighs 534 tans. The iniotor, wvhicli is ai ite Otta type,
and is specially canstructed for tîamwa-wrk, has a slow and
quicl, speed. The ignition ai the charge in the matai cylinders
is effected, by electricity, and tlîe cylindcrs exhausi inoa con-
denser. Ai the cbarging station an S t:. v. Otta engine drives a
campressor. By ibis latter the gias, wlîicb is taken fram the
mains, is pumped;nio a steel recciver ai a pressure afi5 I li er
square inch. This-plani is equal ta the supply af five iraruczars,
the numiber which il is inîcndcd ta place an the line ai firsi.
The pressure in the tramecar cylinders is about i2alb. per sqaare
inch ai stariing, and the cost ai the gas used.is staîed ta be id.
per mile witb a fully loaded ca«r." The resalîs ofiieexperiment
have flot yei been made kaown. Ih is believed ta be exîrenîley
doubîfal wlîether the efficiency and economy ta bc realized by
ibis metbod will equtal ihose aready sccued by the usc ai elec-
triciiy.

DuR1rG a receot visit ta Canada 'Mr. Alexander Siemens
gave ta the press comnplete figures ai the estiniated cost, operait-
iog expenases and probable incame for the Paciflc: cable connect-
ing Canada and Austrail.siat, which'formcd aone ai the abjects ai
the Intercolonial Canieéren ce ai Ottawa. The fil; tresg aven have
aIl the weight ai Mr. Siemens' grei authoriiy in cable construc-
tion and the endorscmcni ai ather catble experts, and may be
acccpicd as correct. I is scîdi that completc figure-s an
cable wvork are made public, and apari from tbe main resuli
sbawn.by the balance sheci, the details, ai -which the bulk items
aire conipased, reveal many iotercsiing facis. The toal lengtb
ai the cable, about 8,42o stattate miles, waald averape $1000 per
mile, ai whicb the deep sca portion would cost 51,300 per mile
and cable for shallawer wýater S870 lier mile. Two repairing
stcameW waald be requircd caîîîng 55ooooo cach. Beiween
New Zeailand and V'ancoaver the cablc waald bc landed it ibrme
islandi, dividing it ia four %vorlcing sections, anîd the mnstru-
ments and buildings for the sta&tf would cost i 5 oooo. The
st.iffand office cxpenses ai these five: stations vary from Si oaoa
per annum i Vancouver ta S3aaoa per annum ai Neckar and
Canton Islands, where the employets have ta be boarded and
lodged, and in addition receive So% larger salaries, these islands
bcing mncre roclcs in the occan, and as'Mr. Siemens nîildly ex-
presses iitvyitodesirable habitations. " The chici items of
repairs and rcnewals are zoo toiles afimcble replaccd per annuma
andi the cost ai maintaining the twa repairing slîips. Each
vessel costs, 53,300 a monîl in keep il lying in pari ready for
business, nnd antr additiaoal $500 per day wvlicn il is actîtally ai
sca and ai irork, which il is estimaied will lie for about îwo
months intht year. On ane paint no information is given, .ind
that is during wbat portion ai the fouir months crîtising ai the
repairing steamers cable communication waald be acîî:ally inter-

rupted, whiL.h wouild nîcan srrci ble lais of recnie. i
crtîising tinte, 110 dotibt, indcludes carrying supplies ta statiuuns,
atnd if a fauli devclops gratially the cableC Steailer tîî.y bc atble
ta reacli the spot, grap~ple and splîce wiliaat atîy act,.al inîter-
rulption, but witlî a sutden groîtoîdl m tiglit rteqiîre tmore iliat a
wveek ta reath tlîc spot. WVc regret Mlr. Siemetns did tînt touiacl
on tlîis iapic. An interruptiotn woultl bu a pîublic calaiiiity ai
Neckar anîd Catntotn Islatnus ;oi lively ai' the besi ai tlles
wlin work uvas brisk, utitl: no occutpatiotn for te st:ufflîut ta draw
rations and watclt tht accumîulationî ai tîspenclahle itîcatie,
ilîey would be -well "'very uandesîrable hîabitatiotns.

INVEnIC.,VrtIONS ai tht distatnce ta wlîich w.tter powver caol be
transinitted by electricity antI prafitably sald in cotopetitian witlî
steai power have beî mnticronts oaiae. Afin criticisîlîs ni
stese investigations, and cnîin:er-criticisnîs ai iliest criticismns.
Wliere the c'ritic*sms have been sufficiently il I judgeîl or the
counater criticistîts stifficicntly acriînniaus the tîlatter lias beco
drafifeul, atî it is probable tît tmore iai ate raslh "eitperti
is sarry lie spoke. lBai wlhet tlcse are clitîtinaîrd aid we turo
witlî relief ta taose who retîtain iîî tetipferate discussion
aiftItis îîts imtportant question the conclusints wc: are letI ta
aie fargely siegaihc.- WVcfiîî tui atîiioogtstose %vhîolihave tht
riglît ta speak %vitlla soute aîithioriîy shtere exsis profouîu differ-
encics ai opinion as ta wlîat it may be firly s.uid lias laea slîown
prabably possible by experience. Tite Liatffe- Frankifort ex-
periment afi8S9 is rcally the anly actual experience ai irans-
mîission for aver 25 Or 30 muies. Maîis transmission delivecd
200o il. 1'. ai a distance ai t09 tmiles front tlît generator, witlî a
mnaxinmumn pressure ai 30,000 volts between conductars, and was
in operation anly during tte tinte ai tht Frainkioui exhibition.
This base is to stîtaîf ta give confidenîce in the electrical titi-
mates that hîave been buit talion it. Mhacre is no <loubi dit the
it- utile transmission irnîn Niagara ta Buftfalo will be successial
boîh elecirically and commciirciaLlly,'btit wt hink that the engi-
aecring profession will bc greatly surprised if, even in îlîis cani-
parativcly simnple case, %vitla oOly 20,000 volts, ilîrre arc flot many
unlookcd for difliculties tn getting tht plant toto sîîccesslal
oaperation. On uts commercial side tht aîgitatin hias brotighît
ino asttif praîtinenâce how r.udically tht ecaooîy is affected by
the sirze ai tht plant flmot onîy, :ts in ordinary coterprises, by the
smnallcr proportion af general expenses whîen <isiîhutct ave a
large buiness, and the gencrally smnaller cost pier îî. a-. oif de-
vtlaping large waîer powcrs, but alst by tht marked incitait in
cfficiency and decrease: in cost per il. t1. ai large eccirical
machincîy. 98%. efficiency is statcd for 300 ai. t'. gencratars
and i000 il. P. matais, and prices oi 56.50 ta $7.00 per If. il.
The net resaîts aire ta show tlîc impassibility ofaiing dlown any
gecral, raIe as ta thît canomnical distance ai pawver transmtission
applicable ta aIl conditions, and ta add ta tht inmpatience witha
wlîich tht electrical worTlawaits the compîction cf tht Niagara
plant, whoue protîtaiers koow more a-bout iî andI say- less than
any anc tIse, and who have contiacîed ta sclI pawcr ta barges
an tht Erie canal ai S2o per it. 1'. lier arnnr.

ho tht meanuime bath water pawcr and strant powcr are
thr-eatcd with a new trii tht dcvclopîîîent af tht gai engame.
By combustion ofigas in tht coagine cyl ioder tht hîcat enecrgy in
the coal is converted ýnto power more efficitntly than when it is
carried rouînd viâ a steam boiler. Buti tht k-noivn thermal econ-
amy ai gas enagines bas not been availabît coinamercialfy awvinc
ta tht dost ai makirtg gas. lBai in tht huit few ycars scerail
chea1: modes; ofiproducing fuel gai have beena devised,.and ihus
stinialaied, ni.anaiactuters have grzadually increaseil thcir sires
tintai îo-day ihey arc mlot far iroru tooo il. l'. and gtving: t tl. t1.
ta Y( Ibi. ai coal. As thîis is twicc as goad as tht best pierform-
ance ai triple expansionî condensing enagines ihere is a large
margin ta warl, on in the cosio airadutctng gai fram tht coal as
conipared wvith tht cost ai prodiîcing higli pîressure steato. A
large gi praducing pîlant ai tht nlinesç, îsing ot only coal ai1
the pit's mothii, bat thtc slacl, and slîaley scaste, coulul cuIit
transmt tht gi by ipiie Uines, or withi gas enagines on tht sPag
prodce power for electrica-l transmission. Sutcli a powcr pîlant
wrîîld bc likehy ta compete seriasly wiîh natital water pawcrs,
tvhilst in gai transmitssion by pipe fines electric Ir. ostlissian for
jonU dispinces woald ftnd a rival ta pai it an ils metal.
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A.%to't;S-r tiiose iinmcrcstet ins Cetric Street ralasthere

has iccently, becsi sortie jurliîîîsnary discus%ion looiiîg to tihe
formation of a Catnanî Street Railway Association, whose
tibjcîs vouild be siinîliar ta the strct railway association in the
Unitedi sltts. Ini view of the rapidiy incyr.ising inagnitumit
ant iiiîîpotancc of tire clectric str.-et rîway inirrests in Canada
sorti absociation for tire discussion of conismon difficulies andi
tire prîomotionî of commuin inlercsts is a naturai cievelopiiient.

Meîîbrslîpin tht Amcric:în Association îiiI int inany of
thieir nccds, but ii a différeunt cotintryand clinmate, tire Canadian
r.tiwavt>, operaic untir îni.tu cotcliiîoii> m in îch tire Aiierican
ro.îds 1î.e nu share or inîcrebi. *I*Iicse conditians,Iîw er
trc flot wvitlîoult interest tu utiier classes of eletrical cntCrprise
ilt C.nad.î, atid diîeculy tir indîtrtctly arc shart-d by tiret Tite
Street b îinî> ia c ai lîresent a very binait reprcscotation in
tire li!,t oi inemibers o! tire Can;udian 1Elcîricai Association, antd
a, :>eisib il grtat pîîty tlîat before sest.egatîng tîeisclvcs i» a
stret i.iîlwa> .nsbsoc îatiosi itcy sliouiti fot try wietlicr tire esist-
ig t.sutotitoià wvill #lot fût tue sied he>' are beginnting Io fect.

Eltrt treçt r;tzissav% tealiy occupy a central position aîîiongst
teiegt.n.iti, tuiciliîtie, liglit anti iîoiver anti iiiantif.actttitnig cnter-
prises. Soriet ni tiiese have apîîarcntiy vcry iittlè in conîniion
svlîlî cadi oiîcr. but ail of tireni coutc miort or iess into con-
tact %%itli tire btrt.-et ralways. *ruey are ail wveil represented in
tht Canaîtlian 1leiccîncai Association, sîhicli noîv nedts only an
increast in thre inuîîiber of iss sti et raîlwa.y incisibers Io bc coni-
IIlCtely rersnaneof alil classes o! tecctric:îl clnterprisc in
Canada. Ail cleçtiicait sincrests, iiot!evcr tlissinuiai i first
sight, ha:ve ritucl) in coînînon. ikr il tir dtsiîke it, thry cannut
hl-h re.tctimîg oison caci otiser, i si is in thieur owvn bands wîctiîcr
thiey ent-auvr t in ake this intenclependence at lell;; or suifer it
tn becoîni a Iiindrance, anti si is litrc tha:t the bencfit coincs in

ai >einiio b>a ~enr.il atsociation iclînse objects, a s stitd
in tire tonbtîtuticon no the C. L. A., are " tu ioscr anti encoîurage
Ille science1't t iectîi .y anti proilotc thec interesis oi iîase en-
xageti in trn> electricald cntcrprise, anti for %he discussion anti
interchiange of Oiion amnt ils iîîctsilbcrs." Sucli an associa-
lion is ani cnduavor ta înodîiy titi naturai n.arrowvnrss which
cones ta ail of tis wlien wve cadi Lknow our own businesbs aid
-ire cachi sitigt:ling for our ourn profit, andi wlien in tire obvinus-
ness of the îoisi:ts of differecc Ibcttwecn us and nathcr situgghei s,
ive are prone ici lo>c sighi o ni ha te have ini commun, anti
rej:gai Contact as5 synon<întînns iviti: confiit. To begin bs- cla!s
associations itsi u itcsiiy) titis îîarrowvncss. To bcgini Iby a

mntn :ass:oct.iaon is tu fir%.t tr v what profil ie cant tcrive front
initcrcourse ant -Stich cognition action as is possible wilt tliosc
engatgeui in iiaking a living in kintireti occupiations. Fulloiwîng
on titi:; tht :iiibsesîucnt arganîzation ai speciai associations %%-il
cule natriii as stt oiilelowth of hithly btlsiness dcveiop.
nient ; hut ilîcir intiiiîbersiii tivcrl.npl)ing with thiati tire gncinl
parent associationi sianuti lsrecritn thret fi-ons tire un;iiofitablc
ii.amrtowtcss tif ienlation. NNlittliîr a Street i{atilw.ty As,%Oci.tiion
is uraiettized InIll it uar friturc or îlot, ic trust tua:t the ScIpmenî-
ber isîcetin>. tii tige L.anatiian Elemccl A!souciatîuîi will show a1
large adition in site list tif ii-cîîibcrsisîcrestmd or ciplovcti in
ciecitit btreet raiisay sok

QUESTIONS AND ANSWERS.
Bt..ia: î.î.~,ONT.. Julne 3Oth, liS4.

EJ.iuq t AqNis~KttN~.
%lu~, A ivaier lx)%%-r is situ:îteil two ruies Iroit Our puiîiuing

statin. tiihei iicc Iiiiiiîîs bc ruois byeleciticity generatc a: oi
suaitr 1)cbier anti %viat woulii ti> tht petrcentagt oi . -tste in

(mcintying Vittti tc.ttv ttî.t qLtlstcc .1
Coffli5 onr jtnips ti cnry IL. Wortlîington, Ncwv Vtbb'z% t

arranged t., n hange esl front sît.i, as min now, to cht rinc
iitutir, or t-c ves? (sur wratt: poiwcr inay ans' yeair fii r a
tionit or %si.

Votîrs truiy,
M. NI. Tîîuîti,%-,

%ulit. Btelleville Wattr Wonks Ca.
(Electrîca luist%-r tr.ttîsînnssîýon foi z miles is periecily itsibie.

l'grc.tent.tgc loss in trnc ttciientis. on voltage useti anti initiai out-
las' for cappcr. l cinc isvcr caulul bc appiied tai >Our piîups
intt-changcalily- usi %train patser lkbath :clnically anti colis-
incrc sally rtie bei trratizcnient a! pîlant for yaOur caeincluding

inasti! pritiding for var-yîni iiiiiiii clelivery ta nain untder-
coinstant ptressuare %%oultil niehendtilcy no a nuiiiber ai loc.

~ îiiliinî~ Il %%util tie a mitter of bkill tnti jutignient alîplieti
to a titiiknoaIctgc of your tctt-.tl cosndtions, anti eonli
mluimreiteful planning iîy %aine coitl;ent clectricai andi
niedianîcal engineer. kil. .i:Tî..NEw]

A cousioxntlent a51s . . there a moragte laters wir-Il
haias irnived ls li> tif -.ezr.me foir carnage locomotion aln artiin-

ai-v lîgs :t? t.' Mlvh, wshen the bru!shcs are raiscti up
Iigt'cr un the t olumut:sttr, i,. the cumitt retiuced?

1~tg 8 1 Starage battenes have bers fieqntntly- tried
as a motive pouser both an lssghaways aniti en surface raiiroads.
As )-et they have not proved a camnicsrtial succt-%s on riwv
oui ng ta tlicr wveigh: and rapîid detrnoration niurh lcs r
tiiet suies ta propelling a cari-age an ani ardinary hi hwIl-ti bchn the brushes of a dynamio arc miouts Iarw.tr o! ;,et
nreniral point or point of commuttation at stair cecttomiotiv

forte is madie availnble owing lu fewver cols of tue armature
beiiîg in tire active fieldi of tire mîachîine.

138 Drolet Street, MoNTutFAI, July 7, 8894.
V.itor c'ruîc. Nx4.

SIR,-Siîcc vou invite corresponclence, anti wishint: lb) adi-
vance tire value of your palier, 1 taicc the liberty tif tirawitîg ynur
attention tri an itemi in your Juiy issue, whîichs docs not reflect
inuch credul on your inforinant's abîiity.

At batait of pige 8ý3 "WV. N." Haialjton, Ont., wvrits-
%Vhaî size stornge batîery would 1 require ta run 20 suc. lamps

.>4 ainisere exich?"
Now this tan noi bc soiveti sa cisily as tire answcr gîven,

becats werc oniy 55 ceIlsý nseti, tire iaips wouid scarcely show
tht yxisted iii the dark. Thet nswer given antI wcre si correct,
anti tRie baîîery short circuited lhmouglî no externat te3îstance,
tie result %vouiti probnbi> be ans explosion, in which rte batlery
woulti be insîanîiy consoînctl, througli having no internai resis-
tance. i wili naw cntieavor to show how fair the answer gîvcn
i!;in errar just by tige simtple faut nifflot allowing for the internatl
resistance ai tise baîîery.

Assume caci ccli tu have E. Mu. F.=a2 volts.
il q 9 0# .# resistance -one-tenth ohîtîs.

thlen by Olins Laws C -=E or volts -ohms -current - this

ttiuis-2 aiptre ibtis is tire curment ane ceii wouiti give
tlîrouigli no externat resistance, on short circuit.
One t ta voit iaunp, 14 amp. of torrent lias resistancc tif 22o ohiiis.

andi 20 iaiips in parailci - si ohmis.
20 iainjîs require ta anopleres ttirrent.

Now for the nuinber ai celis in stries, requireti tu give the
proper E. Mi. F. ive have tht faiiowing :

Voilts iequîred in externat circuit.
Volts oi 1 cclh-(.aînlperes requsireti x rcsist.tnce of 1 ccii).
or -110 =i to celis in series, whnch ns soinesihat nmort

2-<iOX 1)
tlîan tie -instier given. 0Qicaurie tire resuit is affectes! by tire
inter-nat resistance ai the battery.

Now for the limai:
externat resistance (tamils) -i i tohms.
ia cehis one.tenth ohm tacts - ià ohms.
L. M. F. o! i110 ceils 2 volts each = 2o volts.

C-E = 2220 = îaamperes =tire coret rcquirvd for tire lanips-

Trusting it1 hlasvc magie thîis suificientiy plain in enable any
calcîtiation ta bc matie that niay arise, 1 have tire tionor tu re-

Main.
V'ouls truly,

N. Il -1 foigont tIiention in iiny letter that Uic intcînal rtsis-
tance tif l'lanté's stnr.tizc balltr>' is .o6cait. Tihis woulti niake the
cailchliin -- lo - 79 cls (ablouàt);anti ver>' close toi whaî

at-<a X .06)
wnulti be actually requires!,.as saincecncrgy wauiti bc hast in the
rircessary wiring, tc.-

[Tht answer given "%%!. N.," Muanilton, Ont., iscormees 'Mr.
WVnght's nnisi:akc lies in his assunmption of *i Ohms ptr cclt
internai rcsistance. Tht ereatcst ssorking iresistance of 5o
ampecrhiaur ccli o! any arulinar>- type wvoulti bc about .orohnis,
whicii in case untier consideration wouhd gis'e internai resistance

5 o afî resistance. Il is thereinre anc mîinos-faictnraiongst
seVeral others., anti negligziblt for tihe ittrprise ni the inqniiry.

*rite scope anil function ai answers tai ccrresîînntlents prechude
discussion ofiatt factors irpiies! irrespective o! relative iînpa<t-

anrce. Ans%%ers are ncccssariiy bni statemenis, anti ont>- ai
facts inatcrial ta what ive unicirstanti is tht information dtsiiedl.

Wea.im.a: answering.adcquantel- tire questions ourcorrespntents
ask, but flot questions :hey don't ask.-Edlitor Et.;.c. NEWs..]

3' RSONAL.
Mr h E flkklutny, af tht Sîa.idard Mlettrie Co..,Ottawa. is at prescrit on

a vsi ta Europe.
MnI. James Kcnt..Siipcrencncnt of the C.P Tdceemph Co.. , ian Vre

sent un a vsit t0 $n. Jonîh. lialîfu.x.Caupe ansoa nd Not yny
Mr. G. Oeiorne. Scanuiary ofthe Kineson Stret Raitla Co. nrrwly

cscapeut has'sng his anair ampunatcd. frori falltn; tront ne tht companjs
cuis a fn-w daYz 2RO.

tIr i reportai that %Ir. 1. %V. Ilakr. who Wo thaty years has tit=n in
tht tmloy al the G. N. WV. Teicgraph Ca . will tbc appointent ittîrar.an tht
new asylum ut ttrotcuitl. Ont.

NIr. J. J. WVright. a=nagu of tht Toronto Eletrk liglît Co.. and NIr.
A. IL :mith. of the G. N. IV. TlaC=ph Cao. have jusi ruîrned front a
Tuie on 1.aL-e Ontano. an bo.,ard Ntr. WVnght*s yaçht. -"Tht tlecr.4.-

Thte llxlatîa & Wiskaî CAx. wzih Canaduans hcai.qutz ai Mustnra.
lsse jaut ll!accd:t anterI wmhte D)ominion Goail Company7. Sydney. C. IL.

for S»lmer agRCcaling 4x6 h p. 71hest'oilersrc noitbing manuiîctared
in Canada.

Ilii announcrul ta bc the intention c-f tht Toronto ltailway Ca.. ta lin-
rnediacbyr cirez a tarre power homse on Ronces-alle aie. vrar i'h Park.
trom ih ta supiùy lpowçr for the opemtian u! the MlitntS and Vcsuon
systemn Thie site for nhe bafldinj: as said ta have been partîaled. having ai
frontitze of aço fret on Roninavlie' ame. by a tepîh of 2p0 i=t iinmilîdiatt.
ly omis of c'u=ci sirrez, on the tuash,41de.
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EJ.fGTfîlG ftPçLWIicY DEPftTMENT.
THE GALT AND PRESTON ELECTRIC RAILWAY.

FOU ky.R sa , M r. IL G. Co\, of Sm. Catmarimes, lmercetvmmîg
zis lic eicd a prmmmmismnt ilîsillest, omtlook Cor ani electrit rail'-
way wiich simould connem.î time touns of (;.alt amid lretn, bet
tii work, toarouse the interest <if binsess mmmcif ut ime lcalty mi)
tire project. ln thib lic so well bticcueedd sisal a cotiimp:tmmy was
shrirtly afterwards frrmmd %%-tilt tire ixriose of carrymOgt; rltime
uncIertakin. ''le mmamagemicmt of time coinpasaîy %va!, vebtted In
tire foliiowsng officiais . President, Thlob. Indd ;Vic.mresdmmm.
R. G. Cox ; Secrctary-tre'tbtirer, WV. Il. L.utz irectors, FredI
Ciare, J. 1). Moore, M.lî.i., Iiugh M&\cCtilliodm, sr., amid 1. Spiers.
*riies7 gentimien have sticcteded, thomîgl nl wmîlmott consmdier-
abie difilcity. in carryimig time entcrprmsec tu a buiccssfmil coimipie-

lin 'rme cii.f ttmfficmity cmicoummered was time rdmmisai of tire
iiitnicipatiiîy of Prestomi t garant tire commpany rmglit of way over
the sticets. No opp)osition ofthis nammmmic wastexperienced froi mtime
tlmrce utiler- iiimmîc;malimtmes iirousgli wiîicis tlm route of mime raiiayla>'. Thue oppîosition at P'reston tras (Illme t0 bt'imef on 1ime
part of saisie of tire inihuenti mierciants and raimer business

Cimrrus timat tire construction 'jf tire moai wouid tend 10 citrt
mmae front P'reston mu (;aît. Il took, timnce ycars of persistmît

efrort on tire part of the comipany ta dmspei titis beimef and time
opposition fraunded miiertu j on, hall time m:îsk tvas et'emtuaiiy ac-
commplimcid amid the iong'dclayed frnchise granmed.

Eariy in the present ycar a1 molitract tvas let for time consitic-
lion and partial eqtiipmnent of time road, mu Messrs. Alicarn &
Soper, of Ottawa, Catnadman aq~ents for time W~estinghiouse
Eicmric ?Ma.ntmfacttmring Co., <mf ittmsburgh. Trie onmisait cema-

strucmion was donc sunier time supearintendence of 'Mr. 1 farinentm
of 'I'oronto, whiie iMr. jointi Nurphy, supmerintndemm for Messrs.
Ahcarn ',S Soper, superî'ised the insmallation of time pîlant aI tire
iîpwcr sat-iion. 'rite contract fnr the necessary sieain plant w;tb

gmt'en to the Goidie & McCuiiocli Co., of Gait.
Tire r.iiwav comnpany %veme forturnte in iiaving time oppmr-

murmity tr purchase mire requmrcd qmaity of 56 11). T-r.îiis, secord.
imand, miough in flrst-ciass condition, ai a smbs':immiai redmmction
on time parice ot ne%% miacriai. Timt construmction of tire amai
beg~an cariy in April, andi -was brouglit ta coinpmiion about Imle
mmiddic of Juiy. On *I'iursday, juIy 2bmim, tire officai o;menmng
taot, place, and was p:îrtmcipated na by a nimnîber <if mnsitcd
guests as wcil as the offmciais of the rmail andi protitunt bumsimess

in of the iocaimy. WVimatcver clouds immlw til îic'mierîmrmst
mn its caricr days, tione werc tu bie disccrimcd oim titis occasion.
*rite face of the sky -as %vcii .as lime faces ofali1 wimo wviîicssei Imle
ccremnonies, seemd ta !rniile approvai.

Ai the ('»ait terminius of tilt tamne, smttiaied close, hesmde mime
G. Tr. R. depat, a coiuple of cars g:îiy dccoramcd witm lags, %%Cru
in waming on the arris'ai of the train fromm Toiromnmo, lii carry mimc
offiéiais ammd ins'itcdl guests ovs' flime imse, wimicm is :aoum imrc

.and a hait imtiles in iengti. 'ihlis distance, incidimmg smoppmages,
is cas'crcd in about fi(tec'n muinutes. ''ie ruait, as stntcd,
coinemnces natas- mime G. 17. R. deimot, andl rmns îimromgim mime
principal streel oftmhe îuwn of Gait, îo the C. P'. R. delt, wicm
is reachcd by a stcep gradie. and mience, fuiiowiiig time iighîway,
îlmrougi the open counmry In Prestonm. The rond is canmilaans-
uis'ciy ics'ei, with the exception of dires: icasy grades, pue of
wimici limas jmîst bees) mmmnioncdi. Of the ailicr two, mine is bmlai-
-sied in P>reston and tire oaimier imitiway on time lisse. Mre<cr is
oniy ont sharp ctmrs'c, sitacnte iar Ilme Ga.-it tcrnmmmîms. Them
îracks are .'îilasted wmim mgrascl, amnd tlm aroami-bad as ver>'
salut anti substantiai in cimar.îcmcr. 'rime uant iiromglmmîmt ms
bonded with No. o wirc. Mimcre arc n grnund plames and nt)
m-tmrn wircs. No. on fécal wires trmn tîme %viole icmgtili of time
lint, with fetedei t rolley %%ire every sixîli panir- Tire sitans
wirc is oftordinary ecd wire, time beil bcing o! boiid iron, not

insmhated.
Theqrmad is at prescrnt cquipped wimh onlytt,.a cars--a)nc Çmmmed

up asan ordinary smrcem car, Ille oailler wilh :cs'crsîi)c cmsianch
seatson iron (raines, afier the style c! a matiiwa-y coachm. A nnvcI
feammîire of timis ias-. mîentioned car is mime passenget bam,'zggc de'-
pansaiment, 'mn mhe reir, wlm'mch ocmmiis about one-thiri oif mime
moîcrioar spacc. The cars are s'estibmicd, a'mnd liimed by two
ciusiers of incandescent ianmîms pendant train time ceiiing. 'ic
cars wecri îade i the works of tuet Ottawsa Car Commganay.

lme powcr- station, wherc a hait was salade ta aiinw of ani
inspection of the nintis'e power, is smtatedl on mime outsk'irts of
P'reston. It consists o! a substantiai stone buiding wiicim,
thoimgh ariginahi> b;iit f'or ailher uses, has been reniMdeiicd and
convcnienmli adpttd for ils prescrit purpose. Atit:chrein t ime
boilcr hlouse in Ilme reir fiaere imas been cc.nsmructcd on a strane
ftindation -a birick chiinney Sa fret in limcght and ti mmmestmrng

-about 9 fect square ai tht base. ln lime botter homse are two
boilers, c'mch So lh. p. o! sicaro. Timese supphy steaan ta Iwo
composind Wheehn>ck engines, eactsmo a 350 ha. p., in tire front o!
the building. Thes enigines wvere manmmfatcttreci Iby ture (-radie
& '.\cCullocti Co., o! Gali, and dispiay excellent wocrk'nm.tnsip.
Thcy are joincd by a cou ling~ on center o! shaf:, anti cars be
run singiy or cnnnc:*e as dcsim. At presenat only onc
engins: is required. The reptiation o! thest cnigincs i5 said to

bc su close tim tmere mms a s.mmamiom if <omml>. 5 li lu <mît'-. 'I«lesi'
emmiimes aie beltcd mmm a Nu. 7 Wetniimmmei5 lllumn.ttt gemmer
-smar m tiiiig at 175 amimieres. Btm tint e ,illei t hi.i im.mlf milt
eaaity of timis gt'mmertt<mr ham tiis> famr i eem hrtmmmmlit imm mmi lise.
'ie commmjanay anmtic ipitiier, timat tui ati %% iii I me es 3 cuti-

cri t0 i lesmeler, irese suits mmmrti <if i'mriimm, Immn mi.h m.Ise i ms
beiieved time ca.Imt;ty oif tire imresemt pîmiu cr planit w <omld lit fouit
mmm im smirneiemt Io imielt time aditi'< retmrtememt%.

WVatcr foîr comdcmmsiimg îmurîmsaes is obiît.ti'l froums aî t.rae
wimic'i tlows close besidte mime bottler hamuss'e, ;tarit uis il ImN* feu h>
nlefer!iiing SplmingS. 'l'Imis %%.lier l)iSses mimrabUghJ . Nirthiey

jet conmdenser iîmcated iii ture iîaemmem tf tire Iutii hI mg. \t t.1ii
mn mime N ortiiey puisammt '3 am;ir :îtim.ticath %.a% mîmîmi bre.dkt 1, %% limt Il lire
vents mime wtt'îer froinm risimg tmit far. 'T'he gemmratur i% tirs% ci iy
ioo féet if i4 i domtuble Isliis, meit 1 iiimed liv mimt F. E. 1 )i\oti

Co., of Tioromnto. 'I'lmrs is tîw% Imcim plat *si a t\'îmtz talk
igitmiig ai rester witli set ofl chimmnig couls. it comsists <if four
panels, caci commaiiimg tour cmîiis oh mu Iîrmîs oif trolley' %vise.
Es'ery cilii conmmccted witi i lm water iii time: tamk, time saut,
being grommindeti. 'l'lm swimt.I board, wt i s of o;k, limait ralier

mmisbstaimiai looking Ini aîîiearame. ks fttcd %villia im amitsomile
set of Wsinmghoumse rccrdiiig iisitrîimmemts, andt~les îmt a
Wurtz nnn-arcîng iigimtnimg am rester, seimaratcl>' mmîmîmîmîd <mmm
bliocks ai imarbie. 'l'ie arrestur consims ol' twi buit kS of lmgimmmmm
vitae, caryimg two brass pliates, ,!. it la am:rt. ik'iwvecmi timesec
pi <tes art fine unses iîtrni ois time bmiocks, soiltîat a imail is t mîr-
bonizei l'or the'dsimre wliicii liases off' witicmît tircinmý. 'Il'e
ccmvem is of iigitnm vitac,animtirie %ize (ifthmie «tmme-,ter 3 L; :,qmuart
muiches. i1li: .urrester rc(îumîres Im Atttîmimi0. iIme mIim,.mIt'
hmave jîiaccd tiiese arresmers, cmmcatsed imi troisi, at imitel t.11ls aommg
mime ]tne.

'T'he plantI us; efcetuc ly olimeraîedt %tutse thw e "în of M%
WV. A. L.em, l'crmmeriy %vciltit 'T'orontom City andmc Smiimrîamm i':

tric: Rai'ta>' Ctommmli;mmmy.
For the îmresmmt tilt two ca&rs artmmmming oi time: liai are imîmmst

in onc side tif time imn'.vr stalio, buît time crccmmîim of . a -r liasi
adjnining ture s.tation ks iri cmîntcmijil.t im. Ili% takma'ismî mitlted
mm adtal tin mime resemît car cqîmmiîmmem two trailers.
'T'he Commiiany~ are gi' immm: a îîresent tî hli tmmous sert mt eu li

tweenl (.aIt andi l'rstamt, ammd iy time terii tif timear frýi.Imdise are
m'oimpelied tmm mîmet mlii C. P'. 1R. trii mm timethir anis%.i ia ( .ah.
'i'hlc gauage oif Ille elicrm iw.vcresiii 1mm tim. or milie C.
P<. I., andît a >witcii lias bemil platl lit cmimmmmting Imle twm mimams :Im
time C. 1'. IL meicia, %vsiil lime inîtention tif iutligfreizzlit ;at
iilit oives time cctric araiwa>' triucks iiy mie.'aiN <if a dumimîiiy

crngime. I t iis bdlic.d li.m imi atdditionm lim a. pmrmofitamble~.ssmi
mr.iffic tuet rond utiii riti a laîrge ficiglitimmnc.

Afier Icavimig tile lîmoem station tule t rmî '81W.1 resumîem. 'T'he
w.iclening of a biridige omis time hiriimil4:i strel <if P restonmmi atiîre'
senît stamnds as amn ühismam'ie *0 1ltu rmmmmmmiig <if tLars tirmimgl mimt
town. '1'hmc îracks hav'c imei amid t0 citimer sitie mml tuet brimdge,

linever, :înd inmmmcii'atiy mimat tire strumctumre is '.vitdcmt to aI-
irmit ofl carr>'ing tuet raiistay tratksN, irtffmt frmmmm cuîit in Cuit of tIlle
line wili imegîn.

lieceatii tlle shmamie tf a mmm:ummmmmmmtl tests îmim imetl mmis tilt i.mw mi ml
mime ilomtel (ICI 'Moulme, tlet: mCImmiii.'miY tere it atcti tî li.riake tif a1

t:uIstefuily ireiiared hînlacon, iiresimle< <iver lis' Mir. Tiil, sime
îîrcsidecnî (if tire rondm. Fmîiimwimig time rei3rast timeme %Vert Mm me.-
sponse tmî a l>m ici toast liNt !,mlaire cm clicnt ujacta lit:, mim %visa l
tscIlinmcritemi laise waa iemioncri irm mime mamagcncnt <if tilt
cimmîiamy andtire cmmmmrcors fuir aime cmiergy iaiît skiil lmillyemi
in tire conmstructionî tif tlle roati,-liat cordial wisime sirss, fmîr
the uirmserm' <if aime encris. On beimait of mime dirctm,
Mar. Cox, tlle s'iee'irsi nt. ireseýntet ta tlm imresimlemmt a ite

pass over tilt road, consisting of' a ca'rd of pismte silver, bmanal-
sonicly enagravard.

itmre is iitie dotasm timat in ture mme.'r friturec time (;:mî Indl i'es.
ton Electric Railway vviii be exienmled tn liesmeler. lml
(traite -an imîmuortant iimmanut.ammmmrimmg towm, tactm frommt wlis( Il a i.mrg
ancîmîmt o! bissenger anti freight immmincss '.'.otil c tlcrivcd.

A nel' fmrrt' l.amn srrime. v.ili tweiec sm.îimoni. 3emginit on IPy six çui
imOfltion tif( taoimngvooi. Ont. %? Scoîm. ut ai.iîm m'ilcang aise %nrSk

umndma conraci.''ietam iî'mi' ngmnnceimmmm ''imis.u,.
%itI enates am the cary imt %ait% a Large bell. %ici ring% mur aLmîmmti.

'Flic Omtwa Elec Sircet iCaili'uay cirymectl olamrng miae firit 'mr u iOperaimon 1.5-o000 pauwngen. Datong star' yr-.r -mians;ti' .S>.mm
numimler of gares regitrrl %%as i.7ff0.on<o. lThrcmquil-.mriniol ih -ail m'ons oft o65 cars. incimml.nr limrme iufia.l -m. %luth i mc ui Iami ,> .;,
h. lx. cinploymnai il rit-en to -- u mîmn.

~Mr. J. N T.'m>'or ha%'..,n article min "'fic Rnmancr of mise *m''r;iM "e
mn i>aanms %Miaziune mn ithe auîmra of 'ticl tmir rel.um i a .memloiu' of an
nii F"rench ('am-%mîman %onjin %hnm sprni hait a mlay gazimmg a Ille irm'rais,
%%ires ilmat smrm'clmtl ainng mn fimant t Ille ftille nu-1limm, mn % tact, %ie lv'
She was wai4cinR for a mesamge. aindl n piaser h>. 'dmoe %uai tltr.çtcNS Say

thcal oltady's atitmude. aikel brm' '<bai ibm wa'. Ioot.smg i. and ifc r'mx.
peccd in 3msoncimng lxiss on star %irmes. Ioi ulabth %sac rm'i!iel. I>efr,.

long tairelasil loo io slacsng. mmmc 'ometamme murn . >unimtme 3mm'ev nain.
tiut atmit uicv r Nec somrimg go pams on*crnm. flo-x m i tai? % Vcn an

lookc long tammea. lmy'm talc hc's rncit socinmm ehîriemner nose lait smng. ii
ah spose be's hurry tua as eilat sec 3acnmmg .iny inord At ion licnder.
sm.-n' me."
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WINNIPEG STREET RAILWAY COMPANY V. WINNIPEG
ELECTRIC STREET RAILWAY COMPANY AND

THE CITY 0F WINNIPEG.
i.woitiE, dt u dicial omiteof thic lrivy Council al flic

Iîegilîîîiîit: or J îly ani al c.l trot:: a judiloent ofilît, Coîurt or

Swa. trccntiv argued hefore zi Buardl consisting or ite Lord
Chîancellor. Laordl Vatso,,, Lord %I.tcnatigliten, :tnct Sir Richard
Coulî, when judgînini was restrved. L.ordl Waison, in now
diveriiig judgîî:esîîi, weni fully iao t fl question ai issue bc-
îwcecl dte paries. *ruîie actions was originailly hraught to secure
certainî ragls claînîcui Il)- the appecla:t Company initier a1 decil
ofi mdcltu: e exectiîed i n Juîly 1882, :c iveen dit appellatîts and
dit auliorities of tue city of %%'iucn;lwg fur thit construction and
workînag cf sirei vallaîvys %vithin flaim city. Ilaving ver>' ex-

lasîvyrevietted dte cvitienre, his Lordshilp said tha i t
pîriviIegi: coxîccdcd ta the appellant Company were ta endure
for zS years fromn the date of the iecd of indenture executedl in
)uly. i S82, it heing in ailie option or the city t0 arcquire tit Coi
panî?s îaodcrtakîotg i dte expiry, ofihant pcriod talon tlîcar giviog
ive years' îrevinus notice t tiu:c effect. Tlhe Company ai once
1 îrcedeul wiii! iliir tr.uisway enterprisc. in LCCor(la19Ce %vitla Ille
terins of it said decd, %vil:irh xave flie appcflanî Company
powers tel use and caccup)y surfa ports of tih sticets 0r the City as
utere necessary for thet useand woarking or thecir railways. lle-
faire i8Sq2 tlicy baîl conflcedei atal wcrc in course of working
upt)wards of vaine miles of strtet railwayï. In Feburary, 1892,
the ?%l:yor mtd 'otnci of '%\'innilpcg psda by-law atlthoruîing
James Ross and %Villiamn M%'Ketizie ta construct raîiays uipon
aile streets tif dte ciy. *ruîe respondent Company ino April, i392,
obiainel :1n Act of tit Provincial Legislature, incorporating
thei for dit putpose o! ilheir taking over the riglits acquired by
Rossanti àI»tiezie, :înd carrying out the schecule saincticoned by
flit hy-law of Februatry. *rite tespondent Comipany's ll 'vas
opposeil hy Ille appcliant Conipany, who aIlledtht îhey %verc
etitledi ta a moncapoly for dteprricaof 025 )-cars fira the date af
tiheir.tgretiient o! all iiose sîlees in whicli their railways lîad
alrcady been open for trafre, and aiso of certain oather strects in
which they had intiniatcd that they wcre willing a ready to
constnîct andi oj>erate riw s.This rivit was (the appellant
contenaei() speccial>- safeizuardied by-a clause in the Company'os
Act. ht tas (said tids i.ordship> unrtccessary to criticise the en-
actînents of this clause, bercause it was flot dispted thiat these
wouild bc sufficieni to praîcct any sucli privilege as that ivhicli
iras claimedi by thle a pclant Company in the appcal. The
appeilants cîninicnccTdte piesent suit by prcsenting li the
Court of Qtiecn's hlench a bill af contiplaint against the Tespond-
ent Comîpany antiaso againsu dt cîty of ýVinnipeg. Tht ap-
peli;mts cr-ivcd a dcclazration of tht exclusive rigts vrnich they
ciaitned agaînst bath respondents, auit an.injunction restriamg
tht respontlent Company fromr Canstiticting or oaperating ra il.
ways in any street occupicd by iblein until aun ciller lad bren
miace ta diccai of flic privilege oficonstructing a railway upon it
anti la:ad tint bicri acceptccd bv bctu wihin twct ni.onths. In de-
fence tn the suit tbe respcindents înaintainet!, in tilt fîrst place,
thax ilir appeltant Conmpany %vert o possesseil of any exclusive
prii iege, aînd lthat tuet city lhad therefore, power tn sanction te
Consîrucion of ilîways b>- the respondent Companay, in any
street of star city, vwhcîber it was aiready oaccupiedl by the Coin-

t ný o nt;aud, in aile second place. aa, ifte iy ladin
nicvay traTic in certain strcets, the agraccoient ivas ultinz 7'ir.r
antd voicI. Thie original -action land been dcicidi againist the
Appellants. as biat also an appeal before a full Court. In ttcfui!
Couct boulh points .%cre ticcideil against the appellants. Mthir
I.ordlshiiîs t!id flot fintl a single expression tending ta show ltat
dt I.egislatitire ciubc-r inientiet abiat na tramways otîser than
ullost o! the anîpellant Comnpany %çe:c to occupy tht strects of
Winnipe or iad it in contemnplation th:ît thc appeilants ivere
Icioht,. -a mncpoly iroin thit Cotancil o! the cîuy. If such a
clainil narre valid. tit riglit iut bc dcriveil iîomr the intlenture
of tSS:. hall aie only.tathnrity ticre given 'A-.sexl)ressl%- lianiteil
ta aise construction, maintenance, anti aperatian in eatch street
which tutc Company naiglît select for thant purpose. ia raiiway
cons.isttng of a single tii double tint z! mails. %%iil necilful np.
puiîtcnianc-es; "atnd suc!: r.iilw.ty shahl have the exclusive right
of such poirtion o! any 'lrie or streets as shrtI bc acctîpied by
t: snid sailway, and %hahl be %virk-ed uncr suc!: regulations as

111.y be ntceisry for thtc protection ofîthe citizens of saiti cityY"
Tht appellant Company trgiied that dlit 'vords lasi quated
ouglît ta be cototrîtul as a declaration that the Comnpa-ny .s

raîtay ws ta lic thaz oniv ra:lwày I)Tiwtti ini occuliy any part
ont ihose siriyet. lint wlîicb il migit be int roduceil Iy theani. In
tueuir l.ordship: opinion, any- such construction 'vault bc con-
îrary ta ttc plain iîaning ofithe %ords of thec agrerament, 'vhicit
in sust niliel abtu dte Conmpany %vert in have no use or
ticcu .%ltin of, anti nn cancern 'viii: tiose portions ofa ay street
which were flot actu.illy ocetîpitd by their double or !>incie
fint of rails. Tht aonly cla.use ic i I beriniz aut the appellant's
connaeciion tan thus . 1' In tile event oiany othler parties pro-
pasiflg 10 construci %%met ril-son ariy afi t.e strets flot
accupîcd by thtc parties to wham the pnvlciý,c is now %0 bc
grînitt. tht n-ture ai %bt proposai tiios miade shai! bc coim-
mnicatrd ta :hem, and thte option of carutiîng sucb proposeil
railway on -,imilar conditions as are herero sipulitd ski!l bc

ofTcrcd ; btuît if stîcli preference is îlot acce;îted %viîiiin tîvo tîonîlis
then. the Corporation i:îy grant tlic î:rivilge ta an. ciller

pri."Thlîer Lortlsbips dit! cot tiil, îl::î it 'as golig ton
far ta say lt, laying aîside tht ternis of lit stiputlation, there
%vas not1a sinîgle expression in the dre'd of agreemîent wblîi gave
dte lcast cotintcnance ta dit suiggestion tiant tht Municipal
Cocncil initnded tai grant ta ilue appellants an exclusive riglît ta
aise iat occuîpy anu- strect for railway purposes. l'lîase clauses
ai tht ieed whaici citaIt cirecily %vitla ftie tise and ocecîpaitont) ai
dte streets whlicl i ver to ac etjoyed by tu Company 'veretnt
onl1y riuent upon dit question uf exclusive riglit, but s'ere catn-
ceived ici ternais whîici: it %vas excetdingly difficuit ta reconcile
%villa the tlîcor> o! an intention to citt sucli a righit. Itid
therc been an%- such intention, notlaing %vouhld have becît casier
titan ta indciate ils existence, in tiai proper Pîlace, ctber express-
ty or î>y imîplication. Their i.ordships 'vert tiierefore af
opinion chat tlie lcacling clauseb af the agreement winch defincd
the Caînîîany's riîlts of user and occupation, cottld flot be
c1uahified Il)y a subsidiary clause, sncb as tiî:t upon whiica thîe
appeliant Comipany relîcîl, tin!ess ils teris ivert chear ant coer.
cave-. Tlîey ocere tanable ta boutl liant flic ternis of it clause ini
qtîestion wcere in thbciselvcs sufficicnt ta contrail tht plain nitan-
inag o! th, previats stipulat ions and ta constîtute the righî af
nannopoly îviicla it appellant Catîîpaniy clained. 'l'le clause
coutil nat itnpiy an untleruakîng on dte piart of dit ctincil thai
in dthi event ai a rival coînpany olitaiiing statutory poîvers, a
desiring ta comipete iîti the appellant Coînpaniv in illos streets
in wviicit their systeit i ait tlrr-idv laen establishiec, the Colin-
cil shinuld be hound, aiîhougli aainsu the interest ai dht coin.
tnity "ii ilt eprescnted, ta actuse ils absent ta dtlî new
seberne aind tu tllow tht Cornp-ny la remnaîn in thie enjuyilient
ai a nittnapoly. Their Lordsiîips' decîsion, thetrefort, %vas that
tit jctdgtnns appeaieci (rani oaugit ta be affiranii, anti the ap-
peilant Cotmpany nmust pay anc set ai casts ta flic resiiondents.

TESTS 0F SMALL ELECTRIC RAILWAY PLANTS.*
Dyv JESsE M. StîtT11.

Titis paper gis-es tht results o! a test tradle ini October,
IS93, an the puer pla-nt af tht WVyandotte & Detroit River
Railrat, îvhich is a suburban raad running (rani Detroit ta
Trenton, Mich., îa.5 mriles long.

Tht plant cantains ton tandem coapaund condensing engines,
rateil ai i in tî. i-. tach, andl guaraintecil for a nmaximumi boai ai
225 I. P., viande by dht Ilitu!nix Iton WVorks Conîpan>-, Nlead-
ville, l'a. Each engine is behteil direct ta a WVestinghouse

riwygenerator afi 50o. Fi. P. The vacuum is obtained by
-a Canover air pump antI condenser belled directly ta tht engint
sitait. The houler feed puînp is driven froîn the air pump shait.
Steamn is supplicil by tîva Manning vertical bomiers. Ont engine
and dynamao oniy ireused during tht test. Il watt be noted rit
the autset that cadi engine andl dynamo art tiesigneil ta deliver
an avecrage ofai 50 i. i-., but that during tht test thte average
loai an the engine %%-as aniY 70 1. It. t-. and the îîîaximnîu 141
t. l. i-. Tht best conditions af econa:ny svere therefore flot
reatizeil. Mit test 'vas viande under commercial conditions for
tht awners ai the plant. Ai the nmachincry bail beta run about
attiree montits and fia adjusttments by theniakers bai laen mide
siîicc it svas lirst put in. No special care badl been takrrn ta Ret
very close rcgulatiion cither ai ilc engint or gcenalr. Ont
boiler 'vas fited 'vitl: coal, andl used cxclusivtly ta supply str-lm
for tht fuel -ilannizcr cai tht mter boiter ; " straight crude ail"»
'vas useit excltîsi cly as fuel for tht boiter, which supplied sîcaîin
ta flac engine, andl no sîcain was used front that boiter for ather
purposes. Indicator cards 'vert taken ai inter-aIs of fivs- mainutes
duning the 173q hottes ai the test. A Tabor indicnitar uvas ap-
plitil direct:y ta eacb endl ai each cylinder, andl ait opematei by
the sanieineclianisin. lndlicator cards sverc takcn simultatncausly
iram the four indicators by tuvo persans on a sig~nal gis-en at the
praper tiune, 'ithout regard ta theton oaln the engine. Tht
specil ai the cngine %%-as deterotintil by a continuons revalution
couinter 'vhich was diîectiy connectd ta tht sitait o! the engine.
Thtc variatian af sperdas shown by a taichometer belted directly
ta tht engint shah, andl cansîantly in service. l %%as cartfulty
compartil wîth the revolatian cotînter 'vhen on constant sped,
and was made ta agrtc iih the cotinter. Tht spced af the
dynamo %vas tal-en au four différent limes bya reî-alctoan cauntier
licId in tht cnd! ai the shaht for ivet consecutive minutes tc
tinme. Tice teaidings gave 604 r-tsolutions, and ane rading
gave 6o3 revolutians per minute. Tht specil af the air punip
'vas talcen in the same .%-%y.

Tht sttatm gauges an tht boilers 'vert connecteil to be boiter
niar tht bottom, soi thlat tht y show the pressure duc ta a iteai ai
'rater ai about ten fret in adduiin ta, tht sucant pressure Tht
houler gauges therefort show -.bourt five pouncîs more pressure
Ilian tht pressure af tht steain in the boiter. Tht standard
gauge. "vlien placeci on the stt.-uun pipe o! tht cogint just above
the throttle valve, shovedt! baut lave pounds less pressure thian
it boiter eauge, sn that there %vas practicil!y no loss ai steani

P ressure betîveecn tht boiler and engi*e
Tht amperts 'vert nicasured hy a lNIVestan standard ammeater

connecteil in senes with the station tiîi. Tte volts %vert
inrasiti by a %Veston smandard voltmieîer connecteil ta ttc bus
bars ai the s'vitchboartl. VTolt antd anipare readings 'vert taken

* Ai.uan of* al =ad~ Wcut bi: m"ian S.~ca or >M«hanikal Ent;&ncmr
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every ten secoutds by a different licison -ast cach, instîimienl, ie
tin being gisen by a iirdl persos.

lli svatr sîsed by the boters sens taken froin tue ovcrflow of
tise ai r punit, aiîn eid in two barreis oin two scales, nui was
punmped froîn the barrels by tic regular feed pîunit workecl front
tise siîaft (if tic air pumnp. Thelî feedwnter passcd al;rotigh a
closed hecater scitît brnss tubes> tlîe litater being connectai witlî
tlîc exlîaust pipe bctwveen the enu4ine anîd condensser. 'Ihe fuel
ail uvas storcd ni faed by tue Snell svater pressuire systeui. Thie
aniount of fuel oit fed bo the atoniiser w.ss inssstc by iîncassr-
ing the nutîîber of gallons of water wlîicî losved into tue
storage tank.
The dimensions of the plant rinuI data> and the resuits, .&ce

given in tlîe tollousing tables:
ttoli.nlRs -Knl. Mîiîtninj; vertical tutîtîar ;nUgiîtier. 2; site. k>îowî -ais

6a inctses.* r.utcd c.îpac>ty. 35ci 33. a- . insîtte dia.nici of firetox. ô5 (cet .
lîiit aiove geste. 3 fret 6 invites. * nîîtr of tut-es a84. outidîe <ialieter
of tubes. 21 anches * total terigîl> of muttes. 14 (icet îo inctitas tengili cf muses
bvilow w4tcr linr. 10 fret 7 incises; liuating surface in firebox. 89.a sq-,'acc
fecu: tsc-aing.çurf.îce in mis>es llow wtttfii-~. 9.272.7 scIflitc fret: hcat»Ig
surface in tubes nbove waterlfine. 5:1.1 squaLre fret.

Ea1035L--Kinhl. litîensiî tron Waîtks Compaîny. landent coiipo>nît.
contlenstng. diameter of high pressutre cylînuler. s: a .t6 anches; diaitier
of low pressure cylander. 20 S-32 ancthe%. siroke ut piston. as incttes. piiston
valses on boia cylinders. bossa contratt.-d !)Y silaft governu s. f îu>îîýter of
tly-wheets. 2.* diatnîcter 0f fiy-whisets. 78)1 sitht s.* ftae of fly rlicets . 16%~
inCtîrs3; Wcigt Of riai Of rac> IIY.WIIMl, 2.445 Ibs.

AIRt t>uisi-. -Knd. Conoter belteul to engîne. sire, No. 7. diaitr of
piston. iS incises- strolce of Piston. 7 inciset; revolutions pcr miînute. 67.

IluitE Fais-*[ PUit.Knd ingien;ctînag plungerdtoven fruits stiaft of
ait pump; di.îmeter of pîuînger. 3 inchrs. strice 6 inchms

l)Y.4Amo.-Hind. %WesuînRhouse fout pote railway genserator - rateil
caixiCity, 1s Xo . IL. 3. *standard specul. 625 revoliîttons lier mniute. ed
when tcsted 6o4 revoluatioiis pet miinute.

CARS -. %aket. joncs: larngthà. z6 iret : weight. z.oo pounils; numailler
of scats 22. kinut o! motors. WVestinghîouse: nmit>r of niotors. 2; ratd
power of cacis mîotor, 3o F. . .: nssibier of cars ti use. 3.

RitI.-Letigth. 10.5 milles; kinul of rai). T. weiglit of rail per yard. 5%2
anti 56 pounuls - supportcd on cross tics:- tics co-tered witti sans3. andl resi-
ing on sanul. cxcept front Wy~andotte te Trenton. %ahicti is Stone baltastdu.

53'EKR OF ENGINt' AS coNerROI.rl 3IIV COVEi<«it.
Revolutions pet nminute by revoluf ion counsier. -tvtmizc for

tight minutes with dynamo belt otf ................. 2j8 revolutions
Aveance rcvolutions per minute on regular work <turing

362 minutes. .................................. 234.3
l'Ct centage of l'ariation caf revolutions ............... .%
Minimum revolusions pet minute. dlynamo proîtucing >8o

anîipercs. erîgine devcloping x6s 3. ai. & ........ ....... 227

t>ISTi<tlUT3Ot OF POWERl tJSiO.
Powerconsumrd by friction 0f engine. air punipand boiter

(cd=m.wth main boit off ......... ............ 9.22 3. if. .
Friction 0fegn.air and fed punîps, and dtynamo. with

briabhes off................... .... .......... ... 11-34 a. IL. P.
Friction of dynamo andl belt ..... ........... ........... 2.12 f. il. P'.
Ilowcr consumreul by enginc. nir andl fierd pumps -andl dyna.

Mo. with brushes on andl main circuit open ............ 14.34 1. IL. I.
Poster rcquireul to charge fieldls of dynanoa.. ............. 3 .oo i. il. 1.
Pcm-entage of erigite catpacity requtired by friction of en.

gine. air and ferd pumps ............ ... ......... .-..
Maximum peower dcvceloped by enginc as st:own by indi,.

calot cards. during economy test ............ ....... 141.4 i. IL. î'.
Minimum power developeul by engins: as shown iîy indien.

lot cards. duringeconomy tesi.......... ........... 28.27 t. IL V.
Aveiage powter developeri bit engine. as !.ho%% I by 2a8 sets

of indiczitot cardts. dunnig econonty test ............... 70.1 i. il. .
AvrageW clectrical horse powter dtli%-cred by dynamo ... 45F I. a3 '.
Average incicateulhorse posser dclivcrvist 0ptlicy cf d)n.

mo. estimating friction o! artmature sthafi Io tie tte
Lmse as friction of boit ............... ... :.........9,81 I. à..

Averauge nunîber o! cars in tue during test ............ 2.89 cars
Nttrnt>cr of passengers on cars dt:ring 175 bours .......... 01O4
Avm.age asumiler o! passecngers on car per single trip... 15.2
Averaîge nusmbler of passengers on cars at any one liune

(estiîmaîrd) .............. ........... .......... 8
WVcigist of s0 personsart z4o ltîs cach .. s.4uo potinais
Wcight Of cars ....................... 14.500
Total wetght of cars andi peirsans ..................... iS.9oo lis.
AvenRge wcight in motion ......................... 44,95o
AvemRae eiectricai horse power pet 1.ooo potinuaio wcight

nsovcdà...................... ................. .o .98F-E. ..
Aserasgq carse powter devloped by crîgine pe î.ooo tîts.

of wIZht moved....................... ..... ... .1.52 t.133. tP.
Average clcic3nl homse powter pet car .......... ... ...... i5.54 K. IL 1'.
Average thorse postecr developeul in enZine pe car .......... 24.25 8. tî.
Average tratts Éclivcred by dynamo pet tiorse poster de-

velopeul in crilgine ........ .................... 478.8 %%-.tts
A-erage watts dciverd by dynario pet home powter de.

livereul to Ipelt 0f dynamo..... ................. 557.3 walts
Average specul of cars pet hour. including ait stops. 21

miles in z.5S hours .... ...................... .... 14a miles p7rh*r
Average specul of cati bct%%een stops ... ........ ..... ~
Total car hours ............. ................ 5.2 S ours
T1imle Of test .......................................... i7-3,3

FC0O<».3s TEST.
D>utAtion of test .......................... .....

Avrg horse powrr devcloperi in engine -tsthostn by2a
set'. of' intitratot carsis tasicn -a fi.minutc interv.is.

Avragc horse poster deljis-erCuleiy dyn.qi as sonb
6.2o9 sets ut rcadings taken ai tcn.sccond = 11r4i.7

Net aseragec sicams pressure in boîter by 4-hourtrrading%.
Avtiage vacuusm byr hatf.hossr r.adings ...... .....
S*carr user! iîy enrtne pet hour ................
Stcamn user! by ecrinit pet hors powter pet hoîr ...
S:cam usod by fuel oil jet pM bout ...... ..... .. ...
.. team uscd by engine and fusel oit jet Vecr bout .....
Per centage o! ?tcam used laby fccl ailijer.............
FeaIrl mcd Pe( bout for canen. 2025 Ritas...... ...

40. F. il. r.

=!,.2 ans.

245
291.ç

14.5
133 Il-ts

Itil tii nu.-% pe±t Iot5>c lpOct JWT titti (nt CI -»C râl t I.t) is.
,atditionl fuel oait wtiictt W~ouldt tic i trud tu îi>aîi ait 1

jct for oiic htsrtt 3 43 9-11 ...........%2 t
Avtrage ciliperatimre of svàlîer ItOw>ig (ro>> sur tI>tI>III 93.8 Vi.
Average 1eiii3wmttite nt nctw er in>iz làoîter ......... 1200 -
Rist- of oei3'.tic0 f(cett.î3er du~e 30 itteattri .... 34 8
t>cr cent -ce of fuel savet ty lttatir........... ...
tel ait ftlli3to 10 C%.<jti i.oi Itsti. f ultr ftous

t12(W P'.111. ilO St-Ililâ .11 n2 11tS. tt.St-...........17 gt..
Wa.ter cva~or.îted (roits i26.ti5 Fat. saisie ¶3<-a>> .31i2 a lia.

gîrrsstire pet gautt>î of filet 081.... .. ................ 84.8a
Inin l>sr p100il ut ail ................................. I.»lit

Aieat of simini outikt of aituiier......... ..... . .07 bit. 'i.
Whictî is msse as a rasiraiit tiole .3 i. diitiiter

Il ssill bc noteti tlî;t s4 5 lier cenit. tif the toîtal ste.tit gteitttlt
svas used by tl3c fuel oit .8 tOtiiiLer. 'l'ie :tttoliazur %vas fi t pro.
îîerly il roportioned for tue work, anti did itos reciea s 3<u1gl ai r.
Thli flatîie svas rard anîd er icitly alot eCo>uîliîutai. '1*lîe attîiiîîsea
and furnacc have S135ce beeti .rraîged %s >li iiîhîIl bette> rebtiltb.

In tlîis engine the pi15103 valve!, Wviii-là dtibtitte tlîe %teali 3<
botli Iiigh andi low presbsîre cylintlerb are coiîir<diec b>y flic
goveritr.

It usili bc notaed tlînt %vliie tlîis is a co3itlefising coigitte tue
Itigi prsuc linider <lues a goond slîare of tic wo<rk even on

ih glîîest tondis, aîîd tic receiver pîressu>re dlaies mnt 'atry
greatlV citiier dltring at single revt1ti03', or t1t3313g .1 thang.t3if
loid of front 23 ta loi8 il. P'. Whitme tise lcad chiamz3es 18S lier
cent.> tue avcrnge rccivr'r pressuire only, chfanges 167 lier cent.,
and even relien tue engine tan ws flic hue bt off andi <le% Chaptal
9.2 il. il., ilîcre %vas no negative wor, ant Ctler endt of eti3er cylin-
der. Tliese restilts, wlîiclî 1 believe tri be liîglly iiîîil)ti.nt,
botlî for econony and close regulation, are <llite to tue valves of
botta rylinders betng controlled by tue governor.

Tlîe resuits ot a stuîiy of tlie india:tor diagru'îs are given in
the followving table -
3. ji. à-. in si. 3'. cylinttr Set No. s. Set NO. 2. set NO. 3.

Crink end ......... ........... 2.4 13.8 25..1
hlent end ................... 2.5 14.8 2-6.1

t. il. v. in 5.. r. cyliusdcr
Crank cid..................... 8.3 >6.6 25.2
Head entd...................... 7.8 17.6 25.2

Total a. il. p .. .. . ..
Nlaxîmunt piressutre in receiver ...
Nlinimuii

2i .0

5.9
4.0 6.4 7.5

Average ... 4.9 7.2 8.
*rhe variations in lond in a îlant of this kind are not only ex-

tremne but ralliai ani sucre 101o1 5 tb 134 am'Peres. In (Ie
intervai of i o seconds the tond increnscd 3315 anipecs, wh,'chi
equals 120 1. il. 1'.

I)uring tise regulas opcratinn of the plant and %villa tliese
cxtrcmne variations in load, the necdlc of the tachlînmctcr incver
Icit the space enclosecl by the 23o -and 24o revoluttion miarks.

FLY WHEELS.
For conveniencc of those dcsigning oir buying sicaun engincs,

wc give hercwitl a sable tpl)li(..tble to engiiîcs of sarioub hîorse
powcrs, nt difféent sî>ccds, andi front wvhicl thc required sueilit
of fly-wvlcel mân in poundis, inay bc got by div >ding the numiber
given by the di:îmeter oi wvhcci decidcd upon. Trîî larger tue
whcel the less; rimi-weigiîî it needs.
TABL. FRO3.t0l 5533313 TO <.- 53t:ISOF FIX Wllitt.Fi3. 3<fX53.

IEVI5O.VTIONS VER %IINUTFi,

constant Constant Constant Constant

25 4 5 12f6 33863 2!5391 :0188
30 5415'2 397()() 30469 24133
40 72202 53063 40625 32178
50 90-'53 66327 507S3 40222
(JO 103303 79592 6o9)3S 48266
70 126354 92857 71094 50301
75 835379 99490 76,72 (60333
sa0 144404 306122 81S250 6-1365
90, 362455 119388 93406 724c0
300 IS0505 132654 103563 $0s444
125 225631 365SI6 126953 300555
350 27075S 393980 15:!343 820660
975 315834 232143 177734 9407617
200 363030 265304 203335 160888
225 1 40613(6 298469 228536 1 809-Y)

THE GEAR BUSINESS.
l*ti gear hii3sC has grcwn tri bc qutale extensive, bo ilticil

so tuat one of the firms in this fine l.as ticcitded ta) %ccutrc a
patent on bc,.el gears wvitli plain surfaces for the lanks oi Ille
ycirt teil. linimay lac b.thatiis firrnli.as npcc;a-l ctirve of iliCar
own t rain with a straiglit fianI. tooith, but if i licy %viII look araai
the thcory ai the maltecr tiîcy wilI 6ind li tua hcrc is only one flrin
that will worik properiy with a stîniglat tlank. antd that foins is
dctcrrnined by the tlanks theiiselvcs, without any dlrscovcr-Y be;:îg
needed tram any sourcc.-Jaîirnal of Commerce.

AugUst, 1894 CANADIAN EllECTRICAL NEWS



CANADIPd4 E LIECTR ICAh LxEWS

SPARKS.
Att alrtat n illic.i fiti Ctîtattt la lu i iu

I iepitiol çutIiit Pr . %talti , t of.'cîiyeît
îs.imcîî ltt'l t ;cutiiîîîî .tttiun (itts . îîett dstamtv

Viii.r Guelphi,~> iaits Sîrcagt et isaytnc.
ut 1i) ticitd 0Iiti ni.f's001Iii i611

lt. s'tIccide Io ite rit;. %wdrr n

Iea 16,1.1 t lI ll itinten m tionîl of Illeî '.Veltmgtîîîî
t <r il t'o.. of Ntti.iitîto. lt.(-. . lu installait tîtucîrte

"lte tîstg'tiIof stt' i.glit. tien.t & l'armer
t o.. of K iigol. Oeit.. lias r;cetill' l";i'î 1p.tetit

lei elte sa ttl% ti s%ltg. Il %>V. igr
117 Ilte Iuilrow li.i.jortty or ell-. 

t m
e Mrscptts

of *Lrlli.t sotte iitlO,'iliter cs itt.titre ot
$i8.1000 sit tilt it'lîts;tl igiitg systti.

A iîy.. itîîlloormiiig elte lîtiîr;itîs iîy floCity i
ltf ofîtcoî-r tItillectî thiiâma lettr le.
itas ltettii.it t'%t of iby 6,11e otlite r.atlît.yera

l liir'attîlictuin far incotpioitîttitlut lthe N uagr
l'ails Lltcitie tîrtigg (.o.. 6,uitt Ntsttitt

bielote: liste l)inoîîmîît i'.triantiti. ias licitn tait.
ttr.1îwtt.

'lte raît-ilayers of Wtcoîi have t.xi,îi;sstd elle.
Il$ uval or tetle gttîltîti ot a boulets for Ilte extrît'

6,61,1 uf site 'Voroatl ;ul)tit.îtî itwa.y tu thaI
vetige.

The itreitt it.twtîaii the corsiorîaotî tîf Qi.
l.lwa. :16,1titiell Ottamsi Eleclrit UCa.. for titer Cette
liglitiiig for ài litCicl ot test yr.trs. btas iteeti for.

luacre a titîîvntty lit-tn aî change lit meleit
le.tl 1EIttrie C(,.. Mir. W.1. F. Taylor iîat-iîg me.

johi, .îtd l u. IL . Sitatv.
t1i;sts. F. Il. Siteitr & Co.. of Co'iricok.

Quit., aie cttîi..tsoing 10 fortms a voitltlmy enI
bii 1 lyrlrçieciîgiit sotlie vilage ut OrmltstuK ii

andtIleti tou i ittitioiîat.

Mir. liiorgi'zt W. Kmeîy. forîîtely l'rtes.detil of
tite; *1 ortitto Rain.y i.. (sore îiî1(eiily sît lis

Trilîc i ouinto Son juiy istit Mr. KitIV1>
6, ery itîgZIt> uiir&etti un Itle coisimituit>.

*f'lici Il ittiltit lutitei* itout- tipait lthevioimlie.
lion1 Of lite ( .ait à- i 'ti;Slou Ra' ti«>- .66,at inite.
slotht ltite ltii0i>s<6i 1 liuiti Ralial iilcît ,

Rthon6 ty lttujtct 6,6,61 lat NIIvCMsUIY vaîtel i.
l'ii i9 rii; I.iRgit nii \'.l.ier Stippl' Co< . c
Gaufitt.Ot.. -trestudt lto havei Sander tiutti.

i;r.îttatt titie cxiiticitiri oragei e-Iecrtc.tiu flotte
dixt toKi ta Gat.n>ulpir Jomiait. a distante ot

'ihiceillîe itm Ilte i.*itgtoti Elreiîtc Rattln.ty
soiitîvlîumet 19011%C ut ttlt.ttNi tl h6'lgiit.

tt atm ellte =nti oftl tt l sicli nit extrîlist t ite;

I ttil toi th iti;S>eCt flIrs 61.66% mlel.m> cd tîttîm mIle

i>nltitrs 0 ltiter D
3

ominiîon l'elrIzr.ti>l ('Mt. liesse * ut
Toruîtu otis lassy lle ît lits. Mir. 'flt)-, Snuiliirtîc

su-as r;,îlott;ilr'îeu.Sir Fr-ank- Saiesjîl.
Viîcei.iesittit. %ilt Mir. 1Fn.1 lCttj>r. , c.'ras.

'1ite Noa 'ett I'ciîtioti t'o,. baso rt-ecnîi>

irîlia. *flictartîe extentl> titratigi Ctftoit atil
Mli Rock. antI <0061 'itssenc tOa MtAtttiln Isv

tscants of a %ibigitsstnc calitt. 1,o fer st.
(tuwig liter nrit.

'lici orf1r aIlle( . Jeaian < i Ea.l tectic Cot
lob ligtilite tet tiP ilcs1t wliti aie tigîtîs , i

a2. ct-tu% t'et liloi laçar itiglit. lm.ttltt'.'c .sceptaelI it
lier (e.l Con(tcts . tIii cillet of 2,1. T1. il.
l' %,rcti. fort Ille electete slacet s.îuiw.y fr-tiîctiý

'lie D)tnitnson 1î.tîlîaîmrut iras grnitîti ineor.
îtoratiofl to titer teu *%ston Iiclc-Ct iectitt R:tttts.i>
a, .-.. nItl Piuibym go nin frot \ttîp via

'Vutontro. (.liî.is. \Ilontta-l nisi Si. johns ta
i .outit)tltg. (':611er Mrton colint)'. N. S.. nîtd fautts
Mlttent %Sa Quel tei;.

'tule ('filt of Pimcet o sonr-.ti ias serr'a mn.
srut"I I. tier Cauinctt tu a ti;e t rresî af .tmy

uiitgti11shra nltas lits car ail a latctr rate titant
i;igit tssimeS n Isoletr. h uIl tls l tlimIst'iig ta
stcores mn *61661 6,66> eiti; Ixkili ts61 iltritînceta
%% hat r.iic lier ca8s'%Te Sni

Ilbir ( siý t *utuicil ut Vscîuî.l. le C .. ms ixînstsI.
e ins tise -Iià>titof t go stta tt i fuie arriv.

la %% s.ig5 euttirnreîtts.l lie mtall'
ani consietiio mtatih tbc erecttan of rites sî.ttiotî fot-

lier cirtiatînn o! titi cal>' garîsîge.
A Kt'c'natn itsp i t s slesstîai liii t

t
u

<îîumîîu.î,tî nt tlt.ît iul.ue %re talkiîtg of noitksnga lier-
Silms'ilitt 10 igtiilblt rleclici re0mt nWinnt 3ti;.
àî -ltsltuncc' toi io i nit'. liii' conitjt.in' 6,6,tei in
uttIl lu KSttlitlir t-sutt ut stti Ct' .r.îri ( .,tn
>t Iilin - - ciTort on titis tarte. i.cfori' lloc
ing K liti tut- çipticsnt.

Scc.lnflici;r' of tti 'lotonto. ' Ionirr.ii an 1

lltigites \1.i . bot hân. vi-e lioreratrtcoîpo.
aslt! A.,stlim - Ilmigluts C ar '.'Cnoltung (*e.. baîie.
isi. wtish a clint.il of hall n ttllon tiollanu. fur
elle piirtô.eof pLàtng saîisonî tlle ,t.Ltke -in essarts.
tlîîn h>- >sr. Iluglies for thei scnttitmn of ca.I

The City cotîtîcui 0f \Vîîntoplek n ii lo~t- tttottt'i
tu sjintl (lit rumtîîng ut steet cars Sin Stmndcty.

Lîglit :tiilltellu have lx-Lis tortttatIly itmît.tlga1 1
siiittia ottdcr fli? liatite of Ille Ottttn Electrt:
t'o. Thîe oalic,'r of Isle ntav cotttity lire;:

Iivitlent. NIr. T. ;'iciî vice sommatiet. lion.
1*. 1l. llîaîîîcbit. 'The capiatal stock ni tii colis.

of $64.is.co.
Nt-guliititîs tire; t.ihtl le hi;t liogrs fur title
ktu l.eiy tier Taoutu R:ttl.u y C o, ut tilt

*Il; e i..tlay et Nîîr ii itutî.
iiop u tiatd l.t -cirs îtgctiieî tîtI''t rt*î
lot.i t t ittt tiat ea tilt *tiîteiti ias secetit ts.

stt'îl l) stoit, or elle oiaîiîiir f clici Mseîo.
senti t ai w.î Co. ta iîrevet flic t..itsttîtillur

of eli le.îcl.
flie coîhutoiof a lacli lise eiitrtc r.îtlway.

tlitrve tîtîles ini lîtigit. lii N:uiitî.iltt. 1%. C..*t talte at
contîtttotts ligie bix ittîles int letgliti lu fle teigutà.

J. i. situe tili;e att W. t . i au'oti ut '.torit..

iS1 ~0i~iSîi 6 liglitlt titvstt t!,U *au:tatîa.
%%ellttiagîott andi S'oîftildh. Ilie os tf ocar, y-

trio: Oeil elle îtrOi60sal es e-itttal 1 $147.000.
Itle ilITet se [f ls suite elle City tîtîl lx! asl.ed ta

')'ft- l'oira R.aiw.iy Co. havae rtertîly ItôSîttl
%t ihîi'ar cars regtilaioîs loîiîîîitl.tlîg 1).tssttg.ls

to .ttttslt tlu .1digt (Tuat aî c.r eititit lorevtatt,
avance;i Io elte eonl<ltcr ; .t attttit ici gei un1 ci
ci .1 car %%listue it tas tt otltoît ;~ situ nlusi ratt1oi ii
or bielin of cars. or teltle on gales lit ý1dv~ of cars.
ici Cross. tr.tck5 wiiiotî pit î))gj lissei i0oilig foîr
Lits lThe cuttitatîy %411 tact ctiterl;Itstl.n>' cliti
%laid itiCî tIti'st frotti 6îoL.tit or %%.ait 0t î'gitl
citai» ort ieC rusts .iiti Suarntings.

i KO vI;cîtrc comipait-i lits; m-;tiei inîtirîtor.
ailit aii Si. Georgc. N. IL Oît is Ciliie Ilte St.*Gtolize Elcellàîc t-O .. t .îgl as eiîîipoiedtl uf 1l.

il . a~itbruok,. A. Il. il.îîîîitll aitil Dr. We.ilî
Iiy.i. oft St. jouît. sortes lIIon. A. TV. Dutrera aitsl

'. . IL Dîtt. or %Iuusiltt.tblt. il lias 1 Capital
blc of $S.000 in1 $100 s.'î.rcb. atles oîte.iiailf wt liteu
btock as prcferresi. 'Ile otlier <s L-itoWII as Ilte
'S. (Gcorgc I;Lctsi l.git ti lsat er Cu.. Misti a
va'aietta stock orS~uo ini $1o siares, Il is cut,

i'osçtl ut Si. Geobrge t.c i-j Staiotn Clartz.
*I'tîtotity (.Y4ilreît. Alrvue S. ltîtlcvs. jolt

Vrtswiey.. Dr. il. j. Tlaylor. jaîttes lt0gtîî. .total
joit O stiera.

'Ilie fallaing genitieicil a ler c lcctt as
Iti; Jeunes of D)tecionra site; ittîtilton anti
i)uîiîi: Ratîtuti> (o.. for lthe citulitg )car.
Nic>sta 1) le. Obirr. Q. C-.. ,\ulair% Brown t. AlrX.
Brucet. Q. C.. Getorge lt.îitlKrrger. Ji. S. Osir.

t eorgc' S. Cuusisct. :tl oti Garrett. At
a tîîeetislg of directai-s hteti îîituîtiitciy .%fers-
îlardis, NsIf. Il. iB. Celier. Q.~. C.. titis ciîoseiî itrcs.

aie'nt. Ntlr. Altiît itiuîu, Sett,~reuiîi nti ltIr.
W. S. Niclirtysie. Ssîayrasrr. 'lie

i;ort6,'llst iti ; rel mts ti cl'tctricily st.s <lis-
cosseil. bais 3logrv-s %%.6s repoiti et tetle cut%.

î,ioîî of elte cin.1ttiys i at' eîs in titis

Ottting la rist of mte troubleis lthe: liamîtilton.

i;5i4cts!tl Io lx? rcatly to go> îmto aotrtltun tefore
S;ttnir. .I;rtmtl *cs-.tttly fainera .t Goi <lrisb'

halose yei la lie seli-t clleti. Isîolmttîy l'y rît
tellet. ;ait] titi lirOtitue ut elle courtS s couttil
%%sls greiit uclllrmtsti. 1lie *601 tbi pa of ele
grîting btas lx-en dlont. vis. .61 ReXI Iil i. s lucre
lilltnr s6,ab ltttel tu a1 tieit Of 3 tO (9 (Cet fUT -t
alîsîntîce oi .300 (tel~. lThe irait hîttige ase litis

nomt6 t 1>06,, 11iîg rect;si. 'Itle I1066cr staîtoti
ittlitiitg mscsi e t- %ait elte ri3lits art' hi'it
e'rre:tai. 'litr getîrrAlor, haloe n101 >'C amIri.
0lst661 ta elle tefîîi.?I çf Itle colîty tcu M.tt tit ii
riglit of w.iy. title ntzla, st ta t çuttn*istti ialy
ns f.mr as (irmnîst"y villaîge lht ycar. folie site ex.
somait~in is esttlt a greciarni nul hi îgcie
wtett, titi (clint> altiorîîîes tendter thli elle lasse

tltx iextctd«mi ta Grtnislty f.urk.

TENDERS WANTEO
let. fttiîuitiî. Il-aletmiitý ili

Ille I-.îu> îtf 1 t611s4. a'. lIte it, .66K . 3.tTîtri L 6> I)blo

Al-. a itt.lrt f..a aisett, h t.u.î .'f l'r-î.,> i
666153< 6.6 5>561< 3<61r 5es6. iti. i t.. funsîsit teniar
-1.6 3ians d 566463e tct.'tî

.atîIin s .6.1.ra' i-rt te. n ie I.ni 5.
.4531 lI 1r4W n t wç1%à

1>.r.iann its 3ncl taflrti tiei bll prititfg
for înel tin Utliti: capital stoc;k of %ht o

t &lai .îk uts iîl.stI liltlll a>' frutits $50000> tu
$1.000,0w0. loi r. %Vtlli.tsit-. fle loroilloter or fle
sonets (ce liteu moais. hmt lice> gm.îîeti $s2S.Ooo
wvorilh of stock tn elte culiipaîîsy. .îs restient ration
tir lits "Vitz

SITUATION WANTED
.8.6 itîts I.tii iîî , 66 jîjî,*, cet.: strictily ml tle

So Wakra >. Osr

TE>N[3DE>R.

[EGIR LINH PAN
ie ble L. iht. 1.I*,Meql ,r i, 1%, mo 16.î tt.îtîîç 6

Saturday, the ist of September, 1894,
i-tr &lie r asaliîî tsf n ;oitet cie-l soie Iitisirlî

for lut:

CITY OF TORONTO, ONT.
Scisîra8tende -iiîls let oc rtxjul fur aie 66161tl,t t

a. Enjgine Eqaict
. Qutitate tndulcs
3. Belitig.

s~Pairls and Steans Piptag.
si. Peon0mizerb.
7: Dynamos ant station, Eleciricai Apparaisss.
8. Arc Lamies.

.9. Pilles and OveritCad Circuits.
on. Mast Arias arts! Latup Attachisseats.

lats, ai *361eislin swq-6 Le -cel M no ts n.,I
tvKir intîîl i htîel or Ile ity . Ilziac*r un

nî.d îfierS-li t he u silts. .,.us. I894.

t.aLlouait k iLii itî6u. drt,.ilvsi iiimus.

.X iîin ell e frrn d'a liirkriil i belette. t Ion.t1
ele 61?îIt Cs ii. Ly *ImeUsltcr. folr tllt %811% Ci e%4 jtr
Lent. Un melîe tî the K tîui, tcnîirîrd for. iiîlosi

Kilt s aw.6 ieîet: ,çt. i t~nert. utî~lt-a, ite ltis
till talli lesf dîteat o.66t4%11 ctcî61 ii,îti I,6 matt tl#s ('

s3l.i;f6(6iîl66) 6 liev %;I ii e atlels otî as it.furii.>i
*l.i .iiîotiec6. ti tuinll thenivcl.v. in accept tlle

leu o:l ùr any tendetr.

Ot.sim,iî Cons6. îîîî lire aîll I.ight.

TENDER~S
For Lighting the Streets of' the

City of Toronto.

'ltîî.kr, nirreei S., th uiuulvii.:Id MtililI t'sj
i.! ttIt',tt 3i'65161. .2 .ri6j %kKk < 6>1 U

SATUIRDAY. SEPTEMBER Itt 1894.
iF.lf tlle li;hîinî orth ,çc1îrs ao.ttrc.. -litarcl.566
bL.- of elcth di "f oroil, is tiri i:ht l666 1 n.

fîîr a .fil (aclr. frîîiit tfic tuc .îjnîîouy. 8.

tc.rtnlrl.. ln> 't1Ire Fart lall. le aitefr Nvilnt*.
'La6y. Aîii, sa1.

Cnt-,h .41~.4it -e uînkct 1-iue. rnulle Iota4 uml

i..l6ý4 te Ci.art * * 60uç 1t53U1t e t. on 61 Uf itnsut

t.. tilt C ity -n lie t6tttt 3lT.6 fiit - is it
1*61e*.IliC5l tiîarîaîeile tiîrcoi-àrils te mî

i.it,.> ai.strtt fîitin tut, r' ie ullecn tilt *et it.

uI..6'.ft6t.stmtsfoi tîlrlt.s M6ill lie icîuurri.
iit*tii ç'tililtl t tle rnily actc16.

W T'. bTi-.WAi{T.
Chiil ,iicn el6 Vitc ami. lIàRbi.

Ciy Ctkk 0f'îi;c Toramnt. joly 27. $894.

Atîgîmîl, tS94
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65 to -11 Front Street
West.

TORONT0, ONT.

CA 1)1' A 1,

$1 l,500,OOO.

e

Canadian
General
Electrie
Oompany

FACTORIES:
Peterborough, Ont.

aranch Offices and
Wareroonis :

124 I butis Street,
HAIFAX, N. S.

350 Niaill Stlttet,

( ranl illt Street,
VA&NCOtJVEI1, - KC.

Electrie Xining Locomotives, Hoists, Pumps,
~ and Mining Supplies.

Electrie Railway Motors and Supplies.

Electrie Power Transmission Apparatus.

Arc Lighting Apparatus.

Alternating Current Incandescent Lighting

Continuous Current Incandescent Lighting
Apparatus.%

Generators for Lighting or Power Circuits
connected direct to Engine Shafts.

Three Phase Power Generators and Motors
for long distance transmission.

\\'C iiinanutfiictturc <)lly the nio(st uwxlernI-1 and >erf'ect mlachincrv'N, :1m1d

our standard of workmlanshi1 ) ]S the 11i(hest.

We have just issued new illustrated catalogues on

RAI1LWAY APPARATUS. . . .

~~ ARC LIGHTING APPARATUS. ..

INCANDESCENT LIGHTING APPARATUS (Dlrcct nlnd)

Pleaso mention the, CANADIAN ELECTRICAL NEWS whon corrosPondlng w1th Advortisors.

Augiviii, 1894 CANADIAN ELECTRICALi jqr=ws
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MO0!4LXOHT SCHED1JLE FOR AUOUST.

13
4..
1.
16..
17..
8,..
fi)..

25.

20.

38.

M' S. 7.30
t.7.30

t,7.30

730

t. 9.10
t,9.40

1s 0.2o
te 18.00
et 8 8.20
Il 11.50

'%. %. I 2.50
le 1.40

No liglit.
NI) liht.

I'. M8. 7.80
't 7.10
't 7.30

te 7.10
tt 7.10

7.80

7.10
St 7.0
t'7.00

t, 7.00
et 7.00

Il7.00

Extingîiish.

I%. NI. 4.00
4.00
4.00

t. 4.00
le 4.00

tl 4.00
et 4.00
et 4.00
et 4.10

of 4.80

et .10

tl 4.20
No light,.
No Ilit.

No liglu.
-%S-. 9.30

t, 0.80
1. 0.40

.t M 2.20
t, .00
t, .80

te 2.80
te 3.30
et 4.30
It 4.30
Il 4.30

TIotal,

N o. of

8fo.0

8.30
1.30
8.30

7.20
6.50
6.20
5.40
S'go

j4.20
3.20
2.40

2.20

3.30
4.80
4.40
5.10
5.50
6.00
7.10
8.30

9.30
9.30
9.30

959.20

Theî advanîages (if eicical transnaission of powcr are largely
those of the relation of the position of the± m.achinMr with dit
ilintive Mowcr of tla establislîmcnt. Encli rooin is entirely in.
eenîent fruvi ciller moiîns, and any moloir is always rentdv for
service as long, as tlle fi.aclînery front whiclî it derives ils
clectricity is b operallon.

iAugn.8, 1894

The Bell Telephone Co'y
0F CANADA. LTD.

MONTREAIL
MANUP1AVTIJILý% AHI> lAS pou SALIt KVKMv I)Ksczi.ir r

TELEPHGNIC lother ELECTRI CAL APPARATUS
LINE MATERIAL AND SUPPLIES.

WVitt furtilsh tendmr tor supptying Warelîouses, Public Buildings. llotris
nnti l)wellings with

I'RIVATE AND) LOCAL '1EIEPHONE SVSTLNIS.
BURGI.AR AI.ARM8.IlE. EI.EVATOR ANI>
OlIIER ANNUNCIATORS. IOTHL ROOMf ANI)
FIRE'CALL IEL.S. ELECV'RIC BIEI.l.. l'USII

.' .... BUIlONS. L-IC...........
WVitt fto furnish tenders tu Cities, Towns and Villiigts for Fîotlz AI.Aicm

AND> 1 0LICK l'ATRItO. SYSTItIS.
Caialozwtz t-ij1 P funv>ishtd on. afflication.

SALES DEPARTMENT:8
MNioTREAL:

Ik!!I dp .. Bîuilding.
367 Aqutcduct Street.

.TORONTO:-

11pll 'l'elephonc Building.
37 repnc Street.

HAMILTON:-
Belil Tdephone Iluildfing.

Iligbson Str.et.

Ol'TAWA;
Bell Telephone Building.

Queren Sireet.

QUEB&C:
Bell 1tdlephoner Building.

Si. John aînd 11.da.ce Sireets.

WINNIIIEG:
Forrcst Illock. Main Strct.

EDISON& SWAN ELECTRIC LIGHT CO. Ltd
LON DON* - ENGLANO

Dynamos, IVotors, Arc Lamps,
SIncandescent Lamps.. Rosettes,
C ut-O uts, Branch Blocks,
Tumier Switches, Snap Switches,
Jack-Knife Switches., Storage Batteries,

~ransformers, Rubber Covered Wire~

EVER'Y DESCIPTION 0 F :ELECTRICAL :MACHINERY :AND :ELECTRICAL SUPPLIES

--. liaige St»Cc ou Ilauud e

JOffN F0RttiN, Itgerqt, :650 Graig Str'eet, Monitréal
Plea,. mention the CANADIAPi ILECTRICAL NEWS when correspondinu witti Advertisers
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STTIDY ELEOTRICITY AT HOM~E
ly our cormtpondence raethoJ. Thomugh in.tructlon wilh Frre Am'pânt.ilutâted in uty knue of CASNAIIA.N }RLK#i<.IAi. Nkw. Cisculam F.te.

......... ................................. SCICNTIMIC t.IACItiiNIn. S). Wvater <t.. îjeetind. O

Alternating and Continuous Current
e -- -- *--

- M4otors

Transformers
COIPLITE INSIALATIONS FOR IGHT OR POWIR TRANSMISSION

(kt otîr pricteç. an licar 'itînt % ve in~ct say
ilefore liîtirl.tsing eîclc.

a 60ORECOOI, QI.

PULLEYS IMACHINE
MOULDED

STEEL. RIM
A94D GRIP

dosteel Rim PuIi.ya are practicaiiy
unbreakabto, aro lghter and eauler on
*haf*, and cost sma au cat pui.ys.

&%Y STYLE FU*RKISb4lKt SPLST

SHAFTI NG,
HANGERS.

IBRANTFORD,
CANADA)J

TURNED IN ANY LENGTI4S UP TO 28 FEET.
SAVINO COUPLINGS. STEEL OR IRON.

PERFEOTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.

RING OULINQ AND REOERVOIR OIL BEARINGS. STANDS
JFOR *EAnINOS. WALL BOXE&. SPECIALLY NEAVY

PATTERNe FOR ELECTRIC WOAK. OUR SPECIÂL
FACIEITIR* SECURE YOU LOW FRI018

AND PROMPT 8I4IPMZitT.

WATEROUS

THE EXACT ARC LAMP
NON~AGEVTIEC

Direct- Incandescent or Alternating Circuits.
jr IS WITHOUT A COMPETITOR ON ALL CIRCUITS SINGLY OR IN SERIES

li is nnt ;iffected by the flas1îîn> of machine.
IT CAN DE REI>AIREI) BY ANV ONE.
fi is nmuch maorc reliable in action and would sivc the cost of patrolnmen.
The cncigy expendeid on thec dectio iiitgnets' mcclianisin to operaie, nh.ist arc

Ianips is utilized in THE EXACT to enhance its candie power. lis resistatnce i% lower
than any other 'amip.

By usiag this lamp ail te icquircm enta of a city for power arc and incandlescent
liqhting may bc mnet hy an aliernating plant thereby sauinq cost of dirct gencra tors,
engi .nea, shafting lino construction and maintenance of same, thus rcducinq thte cost of
installing and maintenance niuarly fifty pet (cr.t.

One 1.p a bu îrnedl on a 5 I;ght tr.m abeansformier andi froin 5 volts up.
To Ehctri Llhl It will pay yeti to dcstroy ynîtr 1irnp and

To letri Lghng Compa.fOs- purchase direct front us .. .. .. .. .. ..

The Gnrney-TiIdon Co., Ltd. , THE EXACT ARC LAMP CG. OF CANADA
Soie Mantifacturers TJohn St. North, HAMILTON, ONT.

For idoor lghting under the W. E~. Irish I!
1
ntcnts. CORRI-SI'ONDENCE SOLICITLI). For s.Ircct ligiaing.

Pleaso mention the CANADIAN ELECTRCA NES whon corros>oncilng wlth Advertlsors

Dynamos

F. H. SFPER & GO.
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BUSINESS TROUBLES.
V*.' regret tu lx- c'mmaimpc'lr.l tu mainoamaeie hIl (allure. duiraiîg thei rlmntieli

ut Ima ofa lim'er li namn Cmsinmilan elcciml im;întiIclurng courcnisvit.. time keiLtce (*Cmammpmnv. nil lawîiford. on,1. snti bcr-S. T . ;iiea
& ( n .a tir lontîr.i. WVC holme Io leuirs lia eî Mil Ise (utiml <c hese

cmitigi nic's toak m lai'mts iirnri %%titi ilirer civalitars nis avili rnalie
iîa'îam lu ut esimi nuisims ra m ille ~ ilaic.

SPARKS.
Thirl)lhmmîi aficemnt Riiau'y. Ont., w,% tecetnîy cicsltnyni iy flir.

la Is witit hîic ie #attentmion of tr. ('olme tu inlmil titi electric ligi IîLaIil

«Ilha'l'nronlci:uncl Mlnîr.l railway coiiiplnics hâve rcciîiy s'clmiippe
mcinb of tller c'is %villa (ciares.

'l'me oîtamianof a t<rîîItune lIcîe (ti%m lignmm'.mIl 10 ilmlger. (Int., a1
dilstance ofi riglt iiile. is tailiai of.

Thir fr.illpyri 0i Ktncnttdmne ha.ve appm)omc4l of A liy.iaw for hIl expen.
abletteirc ai 1i,a<s on1 tit elvie lîglil plans.

A wîia'phc e ltne lis rcs'amtiy biii oiici for %enmire ilIncea liliigl
andc (..'miiton. Allie, en. mi deiîtune of »6 itIcs.

'fIe Cl'l''l'mimr(o, hase rccnl>' exmemmilc«l uipmarisof $lo.aoot elle
îimpco c'ii li is ollici's aimcl plant 811 ingmioamý.

Nuotice 15 rimc'i of Ilme Intentîion of Ille Corlouniallalrîpl m 'lt 1inc
t'es o cmimc,<f tuim.î.mF.l~ la ppi> for incorporaionm .

'I liC Scfumîlli Eleetri' I.îgimt C~o.. il-.%% givq.tn a ,.'onratt. a time )(ilustaon
1E*Irctr' ( 0.. ni l'amîmlci for &ia 1,00n liglîl 1nmiih 1,'îiîlîlt.
hitiesrs. \lits U Ileles mire lelàlg caiiipiiîrnlî'nid sison lthe %mîItî!.cclory

ii.lincr sui ti h Iliy are lgltiîg lime lnwn of Kom Ion. Que.
~Mr. îiîîoml.îicaih'iln of lier' K iligmîail Elî'etic Sirea'i Raîlwav.

hâ.î îc'cm'iily gsatriticit oni inii î a (ui Ilme a'lrelric hiigiuig of tendi cnms
MI WV. 11 M o>LAS gaver'na contrites limaer mnîîiî Gelleral Elce

lae ('il. fur a 500 ligi ilicniciccent piuainIo le1 hnmmailcmi l iii nherII)Iàrg.
(bal.

~'Oîit' i.i~iitî d.i>mfiu -.t i t mlu lx, lie ni'itmflg ilimiiiwit'ii<m laf projrel
forIll icConu ionî ta min cicec r.milmama>' Ibimclmen <11111a11 siuiti lt.'ilil.
Onut.

'l'ie Itt.imifnil 1C'cîrir $ties R;mlway ('o. arc %aîidI l im nerotîrmgnt for
div s'tltmirias of a 3vaîk ai: Ilue outskiri of ut îl cuir'. %vili mwi ieli lie colis-
ixttty*, haies %%outiîl uic connecicul.

'lIse MIl 'l'clciiotîie '<'(. iîre etciug ;i hase of 4o fotentles ielmie
uondua rend Siraiid. M imîli wMml conliti à mmmiallic circitî frotta Ia>ntlomi

ic Totonto. via ';:r.itoril menti Gumelphl.
'lm ew mci'ommet Imes nom, ini eommrmc' nf mrectiom for Ilme 'tfnntt(-li Sîrert
kilwà .u o .. î- rxib-'cîa'îi lu lic coimî1lc'icd emîrli>an liThilmin.'ie hiaiu

tracî et aumm i îm immprni miiii cout nbmil hla mi aiiilloti dlairs.
*lme qîîution o! thm e'w.i o! lime i laciiiiî<% iti y iglmî'mng contr.îet lias

119aln lme'Pn iefoleC lle ùoamucil bail n con1CI111man fls w:t icera reaICIied. neli
ililer wîil regain bc dimcisscci ail the n'ai iaaetilng ai tihe eatanc'ul.
lal. Davidd A. Si.trr. mima recenly resigmcd lime position oi generi sales

mAgent (or lime Royal glecîric Cos.. is nti preent l me West Inaims. macing is
constilsing cnritiixr la the' 'inuad Elcîrie l.lght and l'awer Co.

'lie tomin of ('anen hIlate is &-tiai t0 hlave wiliirnwm îmc Welles %% icli
iras îmroipnod 10 lIs givais ta %Iests. 'r. W. Ness & Co.. cf Montts'ai. il%

eamiî%lentimmm of lime reovnl of lime eniiiianv'swoims tu tient place
Mr. llenry W. Damrlinag. weli kniioin T ioronto as the ex'pîcsitlent ni ltme

<'umnaîlti.tn llanc am Ciiiimrcs'aisd im'io nl ilac a!'i'rndc. lias retenîly
imc'-eti electet trrcmuamr if lime GCimcmlrn Llectrie Co,.. ir lime UJnited Sînies.

Ila iml eto Ise tintikely lmat time 'Toronto rinci Sctimaro Eiectric Rail-
Mca>' ('oi. ciii eanmm îhiir fine in 1.itite Yorkc. bIm time lne icill groliaimiy
lx- esicomemi lo Qmmee.n tiracet mnit lierre imalc connection iii lle cil>' tlle
umnir V'ictom.î Vark.

''lie town enaîncit et Gaui have be'n lookliag ini0 time question of aptteit
ig icirown tlectic liPiminR Plmamll. anmd mire saisi ta have arrivt'il nt aihe con.

clis-sman Ihal time 0coal ly liais imelhcvi womlu fase grenier tla imnier llae
lmnmseml conîraici sytlefi.

Il imaL lx-en iieciufcd ta stilmniiî a lmylaw 10 lime ralcîmays of fle village of
i .tnanic. eaîapamiering lime caunscit te grant ai bonus o! j5coa fur the eanslrcîc-

8îîciMa .ilimln lima ytmmrs ofmin electi. rmiwmy ta coimnecilain place mith eîîhc'r
lime <'.I. R. or (..Ri. fine.

lie nIeri menti rel.ir mimoîu ni lime Monlreil Sîre Riilway Ca avili
tlmmll lae rraimovei front 1loch)ea.la limte eonmjma.ny's bmuiding mit Cîmenville

.1mm1 %v ire îltaet's. milere cetenive miermaions mire now goitag n. wili lime
vimcmi o! mmi.pink the biildinmgs ta the pmmruoe.

A 30 YceMmrs franchise lias latter grattmled ta the Trenton Elecînic l.igit Ca.
for lime cnistruction tno per.îtion or nu e'icric tirel r.tiiwa-y front lime
tas n in time Grand 'l'îînk xl'pot. miii i ah pfne ranning timramgm the town.
lime le'îglî <if lie rnd icili Lac iMm andi ene-1tmli ruiles~.

'Ilimeîelimmmn.-ry pilmans of the cantrpan' mvich is mabout in c.nsnmcl
.%ntkiso hme utîillmOlimi limte wvaler pamiter on lime Cmmnia.mn simie of Niagara

Famlls. mire saisi t0 Lmave bmcn mîîmlrovei l>aim le Qt*teen Victoria là.mk Counaiîs-
sentie'rs. se lhim.l Is expecilei le' deielapmiment of lime sehemme milmi lie mm oaic'
tommaaeeneai.

lie Stanlemîm Elrciric Light C. hansimeen ineorporuii'd with a campital
stock of $2.00 'lIm jremîoters of lime coammpany are'-iieiry Loveil.

Moacly Il. Iar'i î risA. lovmll andî Fritz b-. Loveli. ntmmnu.cturers. <if
Cnliieok ; %fichart F. Ilacketi. John Mi. Le ?iioyne. Alfred N. Thimop'

son. liiry L. Cimanneli. of Sîamtat Iliain -. ad George F. 'renii. of
Starrlrooke.

As lime restait of recenl diiiiculties lactmsren time tico cortmpanies. an actlion
foruio 1.o00 lms Imecln idmen aginsti lie lficints Elecrie & Genrmi Set'
vice Co.. i.iiamilemi. iy the Elecic Sumrfae Co.. L.nied. of Canada. mit
Montreil. *'Ise cil y of &Monîre.il has nlso enierdmian mactian mg.insî Ile
Mionîreai Sirerl Rmmiliimy Ca.. ta recaver $26.354. fmaif ilme esi of clicmring

somfrtra lime ville stre'ss airing last winler.

HAWORTH BLTING C0,
MENS 0F ALL THE WIDE DOUBLE LEATHER BELTS

Used ln transmlttlng power for the

TORONTO, HAMILTON, BRANTFORD, KINGSTON, PETERBORO', WINNIPEG,
and VICTORIA, B. C.

ELECTIl RAILWAYS
OFF1-ICE-' AND) 1FACTlOlRY: 9 ANI) ii JORI)ANSTET

TORONTO

VULOANIZE» FIBRE 00o
SOLE MANUFACTURERS 0F B1AR]

ESTAflLISHED 1873.

1) ULOANIZED FIBRE
1#8 (Wet.,Th~<,I'.,SI'##Il <nidsecri xsllqwn Io oeîdcr. Côoovs, Rdei, Illie 01#1 Gvell.

SENI) FOR CATAL.OGUE AND IlRICES.

THEf STANDARD ELECTRICAL INSULATING MATERL1 0F THE WORLD.
FaGtoru: WILMINGION, DEL. O:ffiCE3: 14 DEY 8T.. NEw YoRtç.

Plno mention tien CANADIAN ELECTRICAL NEWS wlier correspondlig with Advertisers

Aiigiîi, 189>4



CAt4ADIAN ELECT1RJCPd. NEWS

THOMAs AHEARN. WARREN Y So;>ER.

Contracting Electrical Engineers

ÂHEÂRN SOPER

CANADIAN REPRESENTATIVES OF THE

WNESTINCHOUSE ELECTRIC & MRC C03

Slow Speed Slow Speed

Single and Direct Current

Multiphase Dynamos

Alternators -and Motors

Electric Railway Equipments Complete. Transformers.
Celebrated Shallenberger Electricity Meters.
Sawyer-Mfan Siopper Lamps.
Ahearn Electric Heaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specia/ty.

The Westinghouse Alternator is the only Alternator

NOTICE8,Of its type in wvbich the Arm-ature Coils are removable
and rnay be kept in stock. Couls are lathe wound, thereby securing,

the highest insulation. Ail armatures are iron clad.

FOR ESTIMA TAS ,AD FV T//ER liNFOleIA T/ON, AiW)RP*SS

AHEARN & SOPER -OTTAWA

Please meontion the CANADIAN ELECTRICAL NEWS whon correspondlnq with Acivortige--

Atiguit, IS94
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INSTRUCTION o, MAIL
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