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Vîoi- IV. J UNE,

MR. ECKLEY B. COXE.
IN coonecCtin wîîb tt utline o c eeig lttap ah

issu conveni:ftiOo iii Aiinericaia Society of eNccitantcai Engineers
iii Montrent, st'ltch is printid iscwliîere ii titis îîa.tei, w: htave
thte 1îicasîre of presenting to our reaciers a portrait andl sketch
of sie l'rcsident of the Society, NIr. Fcklcy 11. Coxe, of l>rifton,
l'a. For lire dlatai enmloyecl in thîs Sketcht we are iargeiy ti-
<lebtedti 1 an article by Mr. ýVinî. Kent, M.E., ils C-issiers'
Magazine.

The neviý-elcîedl presiden. of Ille Anierican Society of
Mecitanical Eng'incers, Eckley l!riiîton Coxe, bas been for miany
years one of the Itaduîi spirits in tire engineering profession.
!n April, 1371, bis naisse %'as the first signature to a circular
issueti by a couinottec consisttng
or R. P. Rotiîwcil, Martin Corycli,
andl itîseif, cailing a mieeting of .

iinîing engineers, to bc heldtia r
Wilkesbatrre in May, to organize '

tite: Aierîcan Instatnte of eNinîng
Engincers. At tis first tîteeîing of
tige Institute lie n'as clecteti one o!
ils vice -presidents antd in 9878 andi
aain in 1879 hie %vas electeti press-

dlent. lleing il ircqiient contribu-
t(ir ta the "'lTransactions of the
Mlining Engineers," andi a constant
attendant at its meetings, andi beîng
itcad of tbe wcii.known firin of Coxe

BIos. S, Co., tbc i:irgest pinaae cor-
porntion producing anthracite coullus nie and face are more fainiliar
to the miining titan to the mecitani-
cal branch of the profession, but
since his work lias been pre-etai-
nently in tite nîcclianical fine, as
in the invention and construction
of iîcltincry for miinîng, convcy-
ing, andi separatîng of iront, andi
sînce te inechanical brandi is in-
debieti to lii for the tra.nsl.ttiniz
and euiting of l'art 1. of \Veisbaclt's
Nicbhanic.s, tite Aictican Society "

of Nlechanica. Engineers bias as
mucît rigbî ta cla iin nti to
ciect bîitre ts president as hati titreX
aider Society. I -

Eckiev hirinîo Coxe it-as boira
in 'i'ladelpbia, lune 4tb, 1839.

He graduated front the Univer-
sity of P-ennsylvanian in 1858. After compieting a course in
the scientiftc 'leparinient of thai institution, hie n'as engalgeti
six miontbs in topograpbical geological n'.>rk, in. tite anthracite
coal segion of Peennsylvani.a. In i86o i: went abroati 'ocontinue bis stutties. 'llie next two ycars were speni at tbe
Ecoies des,*Mines, in paris, anti then a year in theieraacne

atl Frciburg, Saxony. He subseq uently spent two years in
s-isiting andi stuciying titi: practîcal uperation o! lhe mines of
Englanti and i th Continent. WVith lits brothers be inheritect
large coal estates in Ilennsyit'ani.î, andi bis enoure cducation
lîad been directed with tbe speciai object of preparing buts for
their management. Consequentlillpon lus return to the Unîtcd
States in t 865, Mi. Coxe, in conipany wi;iî bis biotber, utider
the fitnin naine of Coxe litos. & Co., begant tbe business of
mining anthracite coal in thic eig reeion. Since that tîme
hie bas been enigagcd in -lhe operation of lits company's
collieries.

in the operation of these mines lie bas w'on a higli reptttation
.as one of the niost progressive, aie anti honorable represîtit;t-
tives of the great coal mîning industry.

In 1880 NIr. Cox wvas electeti to the Senate o! I>ennisyivania.
.%r. Co'ce is a memiber of gother engineering anti scientific

bodies besides the two of n'bici bie has been cîtosen president,
airnong theni tbe Amierican Society of Civil Engineers. the
Engineers' Club, anti the Ainerican Association for the Ativance-
ment of Science. H-e was ont of the vicc-presidetits of thei:
last nameti a! ils New ' ork meeting in 1887.

ti. <l.

THE LONG DISTANCE TELCPHONE.
A Fm.'w weeks aîga a lîîsinc',s tmaistrii Nt-%% 'i oik t te, tel-

g rapîteci to tire on-oct- ni a big imoîit rv' faitn li ii tîlie, il ;i
Il linois to go ta Uhtîcal-c andti '' mcci huis at a telt-il t.îîtt %goiiii
the long -tistatîce teicpiittne fill gtltitat titi ita Vb N vu.i tiik ii
sîîeak- og terns vigtii Cic agot. Thte Iliin(Ii, fati titr kep1t t lie
appuintînient, nut thetwo cinvi:rset tuigetiei ot ir site:ntC fils
bai! an littir.

At the endi of the conversation, Ille lilitiis ttî.ti eintrgct
frot te teleplînîte bigotit, pit liis $5.4 %%lits coture it i sfac tlion,
andi exchaumcîd %Vigil great tl:ce .' re;t it it Vve Jstsit
litinuird thiousanti cliiekens ! '' Tits lutte iiiii uîn
moral anti adorns a tale." Sottci a text lutd htte e\lttitiiiiig

to a t i rtie o! liiit'sMeii, steh
as coitise t lit' îîî.îJîtii tof tite.

.readc-rs o f titi s îîag .iiitiî'. I k

trois, New Vtî, tii Clii.igi ti'

I ~~~ crrepodeint N> 2~ iltoir pio

Cicîago Ini giildes i lia; lit titd\ taitk

$54. If a persi.i îi.-etîîîg ii.tgi

* prtb.ally ine - t.lkci fi ttti

tttt.it, ste lit e p II i t . I nri i ts.ît t h îg
bv' oaie of tlheîiîn %(it it t' lieti
frotit i lire goi fi'.t d.îýý .t a
4 itinit~titî itnd tite: ti.îîti icqspt.
abouit $ too.

ing to, s:î> at Icasi, $:o,o(o', n .is
ctct£tt n iti giril .î

stIIeiý ni, luiitis -

if te iîtg of ittit t ttlcý în i îllr
beiesircî. 1Ettgitti.rtil; \Ii.t,illb.

CUTTING MICA.
-Ati titi glass, btouse dlit ( àît i,

- îu ltiti sitîle (tir sh i ititietit. l'ie
'[li: blocks vary gu eaîil Ili sur.

* .* . - - . ( )e fi tuti tite: \*ieiii;îtii listir. tte:tn
Spntîce lIle iti.i repcîî tti te) lia t c
beco six (cet lotng tiy sieste m id.

Pieces a yard in dianîcter htave beens oiîtittc ;i, itie 1<.g> sit-,
in 'tancey coîîîîîy, anti sitriiarly pliates liantc beetn fottidl ii
Siberia, but ibese are exceptional. The n t-raýe blit k i, tî late

laýrger titan titi puage of a mtagazinec, and i geiu'r;llk les' tit.îi
six incites in îliriness. Il sepai îles sery i:.ItIiiy iit Ngl-ttt't
paraiel 10 titi base of rte listit. It v. ebsiitec, C.~ . Il.
H-entierson, in the i'opuiar Science Nloiitlily, tilasî tilt', i ic.tî.Ige
may be cartietl sa fanr thai si n<ttild takc trre hutîdri.i iîîisiî
of the mica pîlates to mn:ke, ai inich. i t is tteetless tut %.ty, tige%%
et-er, that sucit z îiicktîess ts tîtt sititalîle fuor si:ns lie mî%i -
anti futnaces. Tite mica is genen.îlly Spuiti ttto pl tiirs ;r>it
fitti about si ta 1-64 of a ;tit nh ii th ickitcss. lit s ctitt
these plates for mnarket, titi: fit-st step is to (lit thîrîi int. sîtit)1'
sizes. \Vosien are fcqîtienl>- eiitiolycui i tii tonk. tittic) elt î
as iteli as, if n01 bett . :hanl tite nttiî. Tite cultes'ivus titi a
speciai bench wich i-s provideti sitiî a Iiutie piur oif Mii:.ri
ieg of wviiicb is firîttiy ixeti to te bench ltscif. %visite tilt îituit.îiiiî-
leg is w;tin couîvenient gtasp. It is nequisibte tht.t titi: si'r
shahi bc shant and truci: foi oetiîentisc tiicy %%t ei- st. ite: ltin

Tht pattens accorduîîg t0 n% ich titi: itira t, (iut are ailritu
in a case near ai hanti. Tbey art livtade o! tit., nîitîl. or pati'
board, accondiîg ta t jirefece o!fi esai.iiîit (Sn'i
eraliy tlîey a.%. simple rectangles, taryiiig ii suze frotît .îiut !î>îir
square ilnchus ta tglity.

A telcgratîh lent is in ;>roccss o! conlructt'n tiy lier- 1% e, 1 rltt.iît%
Co.. front Kinj:ston to Oti:îwa. v.â thc es ('u,.tl rotugie
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MONTREAL JUNIOR ELECTRIC CLUB, ta sdIl tire old dynamios and lamps, nd cadapt the direct connect-AT regîîlar tniCtings of tire above cloub hcld un tire dates edI coîsubîîsatioî 'Ind newer osethads, wlsicls experiencc shows tabelow insentioîîed, paliers were rcad and discussed lis fiullows lic tire tost conoinical.April 3i.Iaerby S. WV. Stsitîs ont Il Direct Cîîrrentl)ynailo,' mait Iat. 

E PRM .,
4April poti.- laîer b>' R. Il. Street anti Il. O. j. Ovetton risi Nt. TEOLEPRO N).. IAElectrc Ltgit an BellCtrcuts.re describing the cansîia, i oftise telephone ai to.day. we willivoit
Mia>' 7tlt. Pi'ser b>' Geo. M'sorris on Il Sîcaînbnt Lîmglstmîg by shider wh,îcýt are tise requirentents or an instrument for traniaîitting spcech

Electrîcit>'." (Titis palier was reand bcffnre tie Moistreal Electrie and tsow they are tuirt iy anventorsClb b>' IL %V lI-rriisg.) Ii transitilting speech electric.dly. tise trasismitter has ta sa contorteMNay' i4th. l>aller by Wmi. T1. Sutton on IlStorage hBatteries,» cuorent in the fine that i wiii be able go reproducc at thc distant end thethrc lacitiesc o a nmusical niote. /iLA. ts>jda,-tt and spsali.
part 291d. 

Jot the dssp)hragis lit rtse distant end tise pitch wouid correspond ta thenumnler ai vfibnitions. or. ais aur sllernatlng current iends would say, 'I te
ADVANTAGES 0F DIRECT CONNECTED DIRECT CIJRREINT icumtser af cycles passes thraug h' Enm unit tinte. The loudinesa would de.pend upon tue amusut or anIplttude%f the fluctusations ln essch cycle; the

GENERATORS.* 
quaity depending on tire v(arni or nature or these fluctuations ; and tire

Ili %V. N. $lKWvAkr. îsecessary conditison oa sucesful systeni aitlepsonlng la the abiiîy ta re-4Ns' rcnsarks rcfer tui clcctrical iwork over areas not exceeding pouethese ctsarcîeristlc.tlircc ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~h osiesian> torfto chu h oc Ioîe l iie iî ite la very easy ta reproduce. as ofCcourse. if we apen and35,000 PU wlmlill Vtil -trects ihe b>' arc laîssîsa, and stores i waar onîhiis prificiplet
tt)At tise osucs îalked ai Ries' Instrumsents were

anti rcsidcnccs wiîlt cither arc or incantdescent lumpsis, missve msadle. Hin trasssller had a slretcsed skin diaplsragni. with platinons
power being suispliesl as requircd, antire service extenditsignovr isants in the centre la naise and break connections. and the receiver.con-En aitstllcaout.s'. sIat, iseessntia nschierywoud ~ slsted et ats cecctrafliagnet. whWis gave'aut sounda as I was msgnetlzed
tise 24 tours. 

andîttsntzî As tise cssrrenî w.îs braisen ai every vibration causetia oo il. Il. iiitipoiai' generator, directly consectcl ta a colis- c"t~î âhc~ tt 4 ts osse ~ ty oge er
pouisti engjine rxsnning at -250 revalîstions pet msinute ; one 400 that the amplitude wasaîsoto some estest obtained, by tisevaryng lengthil. 1. inultipeilar generator siimilarl>' corsoccctid andi iunning at ot'centact ta the triansnsittlng Instrumsent, but iudgsng tram tie resuitofre-170 ret'olutioas ; botîs cîsgincs being condcnsing wheîî water ;Il cent teteishane investigation, Et la isgsypa Je tisat, isis waa due, nattaoavaiabl. Tse enertor talichuItfor220vols iftîsti n a tise duratian, but ta tise varyin de iu o! firtonesa ai the contact.,
tvitre. Thie syselîs tnds 480 til or2â volts if ised on a vewrsytn; Tise tratssmitters la commerc a usetoa.. are constituted an iwa prin.

thre wir syseinand.8o vltsif ued o' a ivewiresystm ; ciples:- ist, Diy raagnetlc indiucton , ndllf ayigtemst ro h

the tlsrc sire for distances raot ot'er one toile, and tive wire circuit. It seas on tise firat ai *yv picp satn tirea ae aio ot
sehere lte>' exceeti ane mile. Also î2o colla of starage batter>', fils nase famos patentaif s877. When firat broght aut ît wsintessded for30 aîpees or ~ iaur, fr tie tîre 'rre ystnsanti 240 bath .imnatssitting and receivsng. but awisg ta tise improvements En totem.

3aiilrel for th (r , or syten tîsese batrie s tab hssnd e transmuitera, Et isas n0w trSn ased principally as a receiver. As il
sitlilr cllsfo th rie wresysein tles bateres o e ued I tisreceiver (very itlîte altereci (rm tise tinse ît seas p ut an tise markset)

as an etalizer anti regulator as wvell as ta sîpply eîtrrent. *rite tisat îs Ùow ustd altogetiser, it would aseehaps be excusable ta give a short
asual switlîisoarti anti accesory nîsparaîna wonld also be necea- description ofithe ssy i tanmadle. ansd so It perforns is dhâties
sar>'. Thie wiisg seouli caîsst of ana circuit of mains anti A lamnsateti permanent magnet îs aned. as in aitis forto it Il leu likelytu
fectders la aupîsi> ail castonsers seitîs liglst or power, eacis con- 'loue isninagnetismstisan ifih aere saliti. O.iliseendoaitissnsagnet bisslýsame taIsav a lsetr cnnecetita tse utaie sires TIis à bouseaod spool, having a soit Iran cote, seotnd wlîh 1300 totus ai 36 sili;-
planertot lie aete b>' 0e cteer anc tiremnu ousd ie.Ttscovceet wire. seltis a resitance ofsi.sot 75 ohms. This isagnet and sisoot.tendent ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~% anits îcsa> aîpeisea Pels la placed'ln a haÙd rutîber ase l. and is opsposite ta Et, seits ira plane noesssatenentandthenecssty ani trmmes.ta tise suis oftie magnrt, a tihi frrotype mran dlapisragm about 2Y4 incises

If tise three irire systetlî lie tîsec, a consînon gresuntiet neutral in diamceter. bein fiseldi at tise etiges by tise cuver. esît En a conventeni shape
wire canin lie used for bath public andi private likhisa tise arc for tise moolispiece, whic s ares on, leasing it fire ta vtbrate lu tise centre.

latpa ein cr.ncîei i goup afîwobewees'tsepositive Two receivers coancted in series (no battery being raquiret) consîitotes theantineatral. If the riv'e setre systcm obtaina, tise>' coulti bc con- Isle actions tisat taise place in tise instrumsents are as foliowa, :-A persan
necîcti in groupa of cight, ecci laîssp lîaving ita aato.nsatic. cat Italing it thie transmsstssng receirer ilirows-î'a iran diapisragmi ino rsphd
out. Tise neceassry resisance asouli lie in the linez>Wre; iron ý:y'iI>!aIont. ise diAphrigni beinit clo tatie sermianent, nsagnet la lag-seEre being useti ils saine cases, or capper seire not sniilli' tisan neti;ted b ndctonlnd as i .'.l r mges icntatycaiigNo. S. 

being strengheneti as it approacses tise Msagner, andi weaisened as Et recedes
fruis it. 'tissusdssaîîng magnetic fild seul in tara idce currents in al.

Ajîrepos of the belief tisat resisî;înce is iraste: of poweer,, anti ternate directions, in tise cati ai seire tartare mentioneti. iMese curriats
tîserefore to lie avoidetl. If thse ordinary arc d)na'li'at giVe 78 traverse tise weiole length af tise circuit ; passing titrougs tisecoil aftie dis
per cent. efficiesscy anti the constant potentialý(t"Îîhh'e 95' per tant instihsntesst Wised tise direction aftieý arriving current ln sncb as ta
cent., we have a différence of 17 per cent. in ~v6'iehfc; strengts'ustise paseerotthepernsanentmagnet, it exerssarongerattritiosanti a tise resistance for loir tension arc lli6ii e'xcéîèds on tise iran diapistages, 'wisere.ts., if. i lows. En tise contrary direction, tise15 st cnt.ot isecui-cn, sc hve n ad'aûageof 6 pr <. pnssnea regrct la weskened. alloseing tise dsaphragm, lo prin bacis.

!5pr cnt.nithecurent w haeanadafiagi'ofý6er£ent » hua any miotions gitenlo tise diapisrsgm of tise trancaeittîng ter are
in favoir ai tire systetîs andet consitieration. -Tisen ire eliminate repraducei En tise ather Et (shlows tramc this. tisat words sposen St ane
tise friction of tise beliig seiicli mneans a bass of Io par cent., in- iid wil(- be iepeate i Sthtie atiser. lisougi mocis enfeebteti by tise asanycreaseti ta 18 per cent. ita cosntershaft is 'useti. Thus, in tis transformsations sehics taise place.case iz ercnt. s ganet, ii tie <siser20 et cnt.There are numerasu lrassmiters uaing tise second principie af valng

case 1 percen. isgaied, n te oter 0 p -cnt.tise resistance un tise circuit, but tseaziy aIl of cient are carborn n*orme sots
Thie operation of sîci a station %voulId-ëomntencë b>' atarting or oisher, andi may be classeti under tisree beada: Carbon Pencil, Granutaieti
lt4t. st. tise amaîll dynamo,1 tire cuirresit fromf isf'ici ivauti flair Ciurbois.and l>alinuns andi Carbon. Tise Carban Pceil is tise Most S'

ta, tise storage batteries. At dask tise large mach~inse iroult be forcis ai transmutter. tigi flot ranch used on tisaidteaofthe Klati. lm
alarteti, anti tise carrent wauld lie tivîided'betu-e'en lights antlife Granulaleti Carbon Es bélievet cybetse best fat long distance wrn. Per-
baller>', antil ail the ligisîs irs- bus-ning, wisen- tise battèry ~aa lieheÇfis0 hsE ieHnig.sncslicissdfrtngdairoati ct a a egaator Frsn o s> si anil ~A. t. tance transmission an'this continesnt. notasly between Detroit. Nese York,

woud ii a a eguato. Foinzo , «m util2 A M.ihécar- Chicago and Bosto ise -, GoAeer Bell' Il istrumens are used betireen
s-cnt iroalt be des'otcdl principal>' ta tise cisargingoftise batteries. London andi ParEs; tha latter endi using tise Cachais Pescil maiety.
Thsis seonît osean an employ'cs wa-king day of ten hoars, tise ise isird clans, thse' Il tatinomn Carbon." gises tise tost perfec articulat-
apes-tion of tise machines at figîl efliciency, 'and a baîter>' work- tioîs, and Et il unde- titis hesd lisa lise Biaise transmtctter coms.tse trans-ing ay f fetu-eenheur. Sorae batensar nas exensvel' msigrer sehici i n almst onis'eral use on tise cmpDet. It is 100 weti

ingda) ofouten hur. Sorge attrisaie ow xtnsi knwn u eed description. lis action la due ta tise y gpesr e

aset iEn Euîrope ant iEn saisie Anienican stations sentI excellent tseen tise platinurn point andi t ha csehan button, ehicis, ai ering tisesis-
reanîts. 

lance ofthe circuit. shlows more or tees carrent ta Slow. Thie dilapbrogns
En oui station ire have one slow apecel nmachine in operation halou present enougis surface for'tiesoonti saves loasct on.

ai anc tgiue doing ail tise wvoiki, senthisn efi'icienc),of9<5 per cent., An induction coii Es geýeraliy7 aset ietis a microphone trasmutte', tise
seithout loua in lielting or slsaftiîsg, ant i iiiînam repaira,; ten pzitxy beisg lnaseies seitis a cehi of Leclancise Baîtery anti tise transnsitierisoas dalv san, ils--cn a~'ilabe da andq~ii ; ais'presîs contsacts. anti the secondaiy being En circuit seish the receiver anth ue tille.wiring, li&nce na damsage suita for persantl injary ; longer life sml rstaice thei varn two' to c it. te lcalrncitkesl i gshrte nd0
anti lesa blacleninq of incandescent lampa, tise batte-y k'eeping proportion cha leIafa contetddrc ufn.ad a cls Ese reate g=
lise carrent unîforni ; lesa invealment for ieal csta-îe anti build- Marly more turas'En the secondr tisans in tise prisary. thsepotentw 13 in-
ingsa; less li;ibilitiy ta bieakdlown ; n-o barati out machine or- creasei. Has'mng a goat ransmitter anti receive-. itsstilbecomes necessary

'' ~' ' ' lases ~ f ta have some isindsiaaigisaliing apparaina catiig attenîioa tu tise'phose,
arnmatures, .ess as,, feaer emplayes, na ossi transfarmera. For short distance. sucis s sareisouse instrumtns. the aedisary hattery
Tîte econoîls> En sîcis a btiation wotutld lic 4ô> per cent. over one ansd vihir.ting bell dots very ireil. but as -tise distanice becomes greter tis
rui on tire aniqîuateel iltctis. seoulti becomce imprartirabie, as it seoutt reqoire ltia mueS batier poweer;Tise lîigls specti engine asnd lieliet dynamon are dis.'ppearing, sa sisal se naw se ae ringing set composed ofsa gesseralar isavsng a per-
anti tise direct conflecteti slois >peeti cooshinaition Es lieing adopi- massent mag.irtie fieldi anti ai Ssemens armaîture ofithe H typ IsEs anrs-cd 6-tau<- tAas trnsseIAekse~ Tse natiîsolr gneraor ature la 2&tachs long ant i3 laaasat wiîis 2500 taras (Socs aists) ofi36silks

ed e.-mseil z)- tont:e te canc. Te iultpolr gnertor coseret iere, sounsl equally on escis aide af lise shafi. Et bas no mona.
it almost pserfection, its higis initial efficicnc' ta lîsaintaineti for lacer, sa cthar tise esrrent ia sent in alicessations ta tise fine. A poarizeti
man)- ye.s; Et lia% an arnittm. winting- cf soliti copper bars ; til ustset. tise armature being kept potarizeti by the permanent magnet.
onl>' about ?a îper cent. of tise cîs.rent is nscd for the fieltds. Not As bath tise ringlag asti tise îalkîng aie donc an tise aise finse, a awitciig
lesa tisan $46,5oo ser anrtit economy> Es attaineE on tise 17,500 arangemnt toast hanmade soas to cotthedifien circuits tuEine. tis la
incandescent lamp at fie Cthicaga Auditorium, b>' tise tse of a aueromastial b> m enas tise saseryci Solda t i see. Thi mioo alla
direct connecteti plant, anti cqualy favorable resulis are s-eporie ttc ta amtr ~~is o f e tise bottes-y shi ot En cute. e mlht alsot
fratîsother places No reasans exiat foi nianagersicetaini tisei ofI ri ire 0ftsUenso hr lcie.xcp er it
obsolcile aj paraus anti etod. n oat p places Et Nrolt pa n ýeet nase cal! Touir attention ta tise ses1 these circuits arc «"-ired Ea"

pa ,i tise instrument itsetl Referrifig ta ibis duagrans senicis la seirei is shunt',Abtat of a paper ersd brio"a the Nortissestera ItEctrical Associaiisan, ant iEs tise way chat the Bell Co. sesre tiseir Enstrunments.tB>'naat Electuie Atachiiseii' ProS. Syiesnon Tis.,npsen. 'Paper rest before tise Mntreai Etectric club.
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CON4VENTION 0F THE ANERICAN SOCIETY 0F VECHANI-

CAL ENGINEERS IN NONTREAL.
TIIF .me!ricatn Society oi Nlcchanh;îi Enigitiers %vill niccl in

convention in Mlontreal front the 5th loe î 9h inst. *l'uemday
will be spent in vicwing the city. The flrt sesion %vill bc held
on the evensinx of the 6Ôîh inst. The meeting wîll take place in
the hlaison Hall of MicG-ilI lneriy whlere addresses of
weicomie wili be presenteil by the Mayoroaithe city. :Ir. lierbcrt
W-%llis, Chairtnan of the L.ocal Commîtiltet. and the Chiancellor
.andl Fnculty of the Llnivel sity,

i'apers wiII be rcad and clsscussed on the (ohiowing suhjects
Notes on the Theary of Shaft (juvernors.* by A. K. ?,tnnfied.
Ileat by Units and the specificil:ons fur 1'urnipng E.ngines.'* ly Altieri

F. Hall.
ANe Rt.arin Ilrsure <iwlgc for Eutreinrly II&XIh Ranges af

I1ressure,ý by %. .11441.
IA Note on Conipeesffli Air." by Frank Rtchardls.
*'Te Relation of thse ttwng Office Io tie.Shop in %Ianuicttiring." Iiy

K. W. Robinson.
1 The Theory of thse Steain I.icket; Curtent Iliracicel" by K. 11. 1tur-

liton.
Il Relult. of Experlînents. *itb a 50 lHorse-power Single Non.Coiiiensisig

Bell & Wootl Engine ta Determine fic Influence ai Lounpress:oti on Watt
Cnsumption." by 1). &. )acahtms

"Cylindef Proportions for Conspounît Encine. Dett.:nild t)y %tcw Frte
Expansion Lasse,. Il F l'nk fi. liait.

-A New Methoci i C ound Stcam Distributin. *by F. M Rites.
IlCou of a Salait Electric Ratt lî. by J rsse NI. Smith.
*PIawer Lousff in thse Transnussivc Machiner y af CentralI Sttions.' by

W. IL. Aldrichs.
IRusiless Coatings for Iton and byl. i M. Il. WMOI.

"Corrosion of $team Drunî,,. by C. W. il uni.
FinIt Statlonary Steams Engines in Antexicn.'. by V. R. Ilutton.

*Cost of en tndicated Horsepower.~ liy DeCoutcy NMay.
*'A Ne-w Fo af Canal %Vaste WVeir,'* by John R. Freetnan.
Il eet af VArying the Weight oi Ille Regenenuor ina f lot Air Engine,'

by G. W. Ilissell.
'hecèhanical Draugis: for flollera.- by W. R. Raney

Il TheSaturation Curve asu a Reference Line fosi ndicator DLiagmîîîs." liy
R. C. Carpenter.

IRe..ults of bleasurement of thc WValer Consumption of an lJnjacketed
i.6og Horse-power Compaund I[inms Coribi. Engîne. *by Mmmrs L)enton.
jacobus atnd Kim.

INotes an thse Corrosion of a Cast Sted Piaipeller lIstdc.' hy P'. B3.
King.

A receptinn wlil be tendered in honnir ni the viiitors an
%Wedesday evtning by Sir Donald A. Siih, it bis residence,
1.57 Dorchester street ; and a gtaden party on Ftiday altennoan

at Iiedmnont Hall, the residence af Mrs. J. H. R. Maison. On
Wednesday aiternoon the visitons will 4o by G. T. R. ta
Lachine and run the rapids, procecding'.aftcrmwards by
ýtçamner ta the Isle au Herrer., sVhere iuncheo, w«ilI1;é served
under the direction af the Harbor Cammîissioners. Oni Satur-
aay the visitors wiii proceed by train ta Ottsy iMn spend the
day in seeing the paintsaf interest at the Caïst.15

-A TELEPHO!4E CABLE TEST.
- 4aE following* dý4a furnished te Eiectricity, New York, by
,*r. C. %V. Swoope, are said ta be the record of a test such as is
utiýudly made bath at the factory and afîer laying in conduit
upon a section of a telephone cable, and may be of interest as
,an example of the usual mode af procedune. The test includes
-the measureinent of insulation, resistance and capacity--can-
ductivity being omitted-and the test here givcn %vas made upon
a cabie wound upon a reel and immersed in a tank of waten fa.-
about fifteens hours beforç being tcsted.

Size cf s431è, fllîy-ane p ofsa No. i8 B3. & S. wise; fonr lay-
ers ; wire- insulated withdypaper ; length 56o fest 9.42 ci a
mile.

Insîtiation test mnade %vith 3oo volts from Clark'5 Standard
ceils, galvanameter constant heing 512,000 megohins= s deflec-
lion.

Deflectian with conductons ail bunched, 25 = 2,048 megohmis.
Deflectio)n of insulation, Ieads frce =o.
Deflectiens cf every fifth wire singly in cach layer:

ist layer, 2-2-2-2-2-2 dcflections.
:!d " 1-1-1-1-2-2 44

3d " 2-2-2-z2 i
4th " 1-3 4

Average deflectian, 2.

5120= 26ooo= ncgs. per 50o feet., or 271s26 megs. per mile.

Resistance test by WVhentstone's Bridge, several wines pro-
miscuously chosen from each layer :

Outer laver 3.9o2 3.851 3.848 3.818 ohms-3.854 average.
2d '3.875 4.408 3-892 4 .058
3d " 3.857 3.955 " 3.906
4th " 3895 " 3895

3.854 x 45 (wires in layer), + .c58 x 32, + 3.9c6 x 20, + 3.895 x. 4
cs qual te the sum cf the average resistances of ail lite wines in

the cable, and divided by ici., (wires in cable) equals 3.930, equals
the avera "e ohms resîstance of anc wire. Subtracting the nebis-
tance cf Ith t ads (.347 Ohms',, WC Ret 3.583 ohins at 3.5* C.=
3.749 ohms at 155 or 3 5. 51t5 ohms per mile -at 15.5'.

Capaciîy lest by 30 Standard Clark celîs (30 volts)
ist layer-Deflections : 196, t98, 2o8, 2o8, 204, 205, 202, 203,

200> 200, 20ci, 200, 200, 2oo, zoo, zoo. Average 201.5

2d 1ityci i eilec<iOns . 185, 184, 1$5. t 85, 19>6- 198, 188, 19)3,

194, Il);. 890, 19)1. Averaîge. gi92.

411: laver 1 >eIleçtions z<x>, li114, 19$, cos, 200, 200, 2o5, 20.
Averag4e, 200.

Dl)ectrîni. Il>y pairs :120-118 (151 lycn'.si 100 loci:1, 0-
100 '3d1', 1828 4811)1. A rtgt Il less rap.îs it> i ie;tds, 0

= i a. SI'andarcl deiicct mon frinî tticnîde b>- os1 îuîenuradr
225-125-225-215 - 225 Ivtr-tgc less lc-Ads, 3 - 222-

Thte average capat il>- is olanecl In Ille saine Inlannen aS lthe
avcraje resrslance andî equ<ltîl 15 ksbý 1o for 1.us 85, cor-

reuaveratge. ,Trte iigiitst cap.scuy (if an), ne %vire in crible
-208 1c5% Io - 1 q8. . Ie lowesi cap.tr:îy o! ani> %vire in caille

185 less 10- 975-
1) X K,

l'lie c.tpaci:y is fiaîînd as itîllows . K

whcn 1) - dellection produced h>y C.lsle's charrge.
1), =dtlecîioîî îroduced hy> .oî inirrofianad in copdenser,
K -capacity of calle,
K. -calpacily o! coiîdenser.

185 X .01
Trîus tile average K ,., -. 00,3, Or .0781 îtîîcnîiflr.îtls

pien mile

the highesî K - ,,, o _.0089>,or .838 mlicrofarads per Mtile

222

THREE-WIRE DISTRIBUTION FR01 A SINGLE DYNAMO.
Tiuk Fires-I.ille Elcînic Co:., of France, s:tys Elecîricite, lias

recently patented a device which allows o! an clectrical distri-
bution on the three wine systeIn froîn a single dynamno. It con-
sisîs in tite adaptation ta fle dynamno of a slrong self-induction
coil. Fig. t shlows the device, the two brushes being shawn as
bearimg directly an the arîmature to si:tîplîfy the expianation.
These are connected ta the two outsîde winvs o! the tbree-wre
systens.

A lnw resistance rail po!ssessing considerable self-induction is
connc:ed into opposite poaints on thle armature and tomns

Fa. . Fic.. 2.

TiiitEp' WIRE DISnsriiiîurio. i'Rox O.sE <;v.NERAroit.

with il. The neutral is connected te the centre o! ibis ccil. In
case ci a d'ference o! load between the îwo sides of the systern,
this wire and cach bal! of the ccii, the ohmic tesistance which
offers but littie obstacle ta tile passage ai conlinuous ctîrrenl,
serve te condît îhe curnent back ta the machine and nuaintain
the pressure constant. As a gcner.td thing, however, il wili bc
necessary to bave ihis ccii sepr-ale froîn the machîine. The
two ends %vouid then bc connected tu two rings connecîed ta
two diaineîricaiy opposit-,e bats af the commnutatar. Tlîis device
rnay also be îsedt 10 egulateilie current :n threc-wire central
stations at soine (littance fnom the source oi supply. Toi ibis
end ane or more dynamos with self-induction coils (Fig. 2, are
connected ta tht principal conducters and epenate as niotars,
the neutral wire o! each sub-sîation being connected in tîte
centre o! tht coul of each moton-regul.îtnr or equalizer, which
can :dso openate as a ,.earator. This decvice can -tiso, be ap-
plied ta mnuitipalar 9cenenators.

CANRDIAN JE11ECTRICAL, NEWSjune, i8W
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ELECTRIC LIGIITIHG IN ST. JOIIN. N4. B.
u's A Il Ni .

I i u liAS1 It itiu. i ,i it i n IL t%î,d No wcitel hig sttti as usý St.
J(111 \uu. r%% lueust L .8. iiu1>1 t Ieut 1% inte liCiter lu>:licti.

I*It lt us hit .us %dc.t th ltttitid at i Cstlt1it. ace uns the qiiitts tif a
te% focus,ilib-ç uhs fir tr.iigerNi t oiuing lucre (rails large centres
t4 IpuiguIlut:dg nir tuIt' %% lî cilil> to tgu knuîn'Ilge tlutt the Street s
gel (Ill% 't .uue- .1, uni rlliteu l% î.1un). Ihe have scen. Thle are
fouu trI i mu lu:hut ii> tuu cris% un tuc e 'ut y, naitîcl y. the
,îî .îu.li <tll.Ir le.li <i o , >. W. Clark &. Sons, elec ical

àîîs .î nuî.îl %taluion rues by h i ,ut>, atiftl e ic s Coniupan>.'s
Cltu ituil n tîrks

î if tlie fui ti lati u% tue large. lus builts4uu us situatel on
tleu toruir il ut Si I.1 iît'% avit WVelitorlh st rcîs. Il tes bu ilt ai
Ile(u k, aînd us i ýxi tedt su uiare 'hinuauns building is ioo0x 40 (cet,
alil thli boui er andu f1t te.lle l ou s etui (bo Thluc ut not an lec truc

lluzilit1u gs I.%tto il u .îuîal.1 bîriser e<uuu ipieu foir uts site. Thle
ric. i u etit .uî.îul tuiluvruiuîtetitictit us Mu r 1' rcdcruck M ourtl. Tl ius
9îu î.îil l.'v six%1 tittIbil,îgl tîtuilv, uIl 8)(b Il. p). each. Fotur tif thleue
I cittulnî .îre oniii %elle- utî if thle ch bonune)-, auud thue reuuiailling twn'
.ire os) i- u Ille hst sutl.- hIie ltîlCr rtinîs us 23 (ect nvie nuthu
3t) tec lot , lei e ti, wh'iu lu iN tebleîsed uhurotiglu luatclues andt faits

are 2,c0 candie potvcr. Th s rnmpaity run about 3oo commner-
Cial ait liglits., antd 2,400 incandescent lighis. The lat~ter are
hoth c tuiuinercial antd loiestic. *rie coniany contemplait
taing out lit tie sâiilte enigines, a.nt placing in thear stead high

spetautonatuc roinp~ouunds, sinilar ta those now in use. J. NI.
Rbno spresitient oi dits camipany atid (ko. Ellis, secretary.

In î8u>o tic Fa'tern anti thc New Blruunswick Elctrical Co.
wcre forniet. Theîy ran intlcpenticntly (if cache liber unil t392,
ssicn thcy wrc auîîalgaiatcd inter (lic naine ant style af the
Co-isolidateti Elccttiic Co. *flîcir buîildiung is situatid n thec cor-
ner of Union at Snytlie streets. It us ai brick ioa x 40 feci. Thec
cut wliich is iiirnisici %va- tahe!tn wlicit sotte new nîaclîincry was
hcung placeti in position. This colis pany's stcani plant consists
of tour llfeint boilcrs of uoo h p cari anti one Manning vertical
or 200 il. p. Theî elîgints wilî 'are at presenit in use consist of
two 5o fi. 1). lclntoslî -& Seymonur tanticiii, ant two 250 cross
conipounis, ont soc, h. p). Arningtan & Siuns, andi one go hi. p.
Leonard liail siiîplc. Tlîey have icoo honrse powter square con-
denser stipplitil wuîth, water iront tIse liaibor a distance of 4oc,
tede by a circtultn li dPiv- -i by a T. fiI. F. 4o railway
nitolr, whicli su rPisi50gallon% a minute. Ncw engines of
greaier Ih. p. in b lc the busu tildiing at an early date.
*rhe electrical plant consists of four Noa. 16 Ediison dynamos of

*1 ttn 0 it Utoitlt*"I ,*u uuss 1,4 <As Cou'asES.Esrsr W~okis. ST. joli.%. N.Bl.. StiotvirG COMR.*TIcrOS.

ilo se n% t tihiui te% ( et of tue furnaces. Theî coal bins wjll con-
tain <sû> tu.s (u ont cr. * hiunny us tlie ltrýgcst un the city,
brise): i _n Dicet îiglu lTe inteiur ui tounti, 6 ect in diauneter.

1'ivi ive. iwîî Il cd tu liîcaterz, and in Inutileps each ai sniffi-
(iltt)it ity te feti al tic enginies in case ome gîves out.

'lucre aiue sesetn t!ngines, 3 150 I. P. Ihi-coiipounds, anti four
ruill ug.ie, t )lt) ilirec of tue latter are kepu working, the

reuusaininug u brin>: li in resers c. The harger coirspotund
cigunet %.i- the litt if E ts kuid evcr bîult in Canatda. E. Leonarti

, ofii. 1i otitîtn, (lit., necre the miakers. TJhe biuipic engines
.ire bons 7o te) t> lh. p). *]%a oi the huugh blpeet engunes aic

lbelet el le. i Ito a t unitemhlafî, antd arc rn connecteti in uliat
ui.înuuci. %%site bath gos cunars un tibe. An invention of M r.
Motiînt s lias <nalîlet humt ta si n theuin in ibis uianner. This

ni %cuIl"In 1*1 chucuii. uuueuded fetr ie un t ounecîuann ttt hugh
slrrI cii>: 'îesý. tîpcr.ted un pain>ur, lias un> a -.lait bctwecn or

t mîussuson to allet englues, andi bcp.sratc gos ernors. on tacit cogine.
l uN unîticti te) enable tue (-ngincer ta properi> regulate or

tits idie itir Iiadti ai n i. lBcitet ta thIs pair ariengincs are fout
.ur, tîs 11.18110N tif the 'ù'i.oon 1 foustoti systent, ont of 3o anti
tirec tif :;t) ti)ghts t.. paý y, also, ont incandescent machine
tifi zoo~ liglîts t apac t,. %ville exciter. l'a the ailier compoundi

ibeite t anotiier inîcandescenti liglît machtne afiz120 lights
.utiq ;1.. n ifi est iter 'l'ie tierce simple engines are behieti to

.li.. ns.u.. Iuusc> froui _o ta 5o lughutb capicity. Ail the arc Iights

125 volts, 3 SlaticrY aiternators ai t,2!50 lights capacity, tour
No. 8 Wood arc diy namnos antielrce 35 ffiush lighters. Tlîcre
are 133 street arc lighîs ai 2,000 cantile power each, 3o00 incan-
diescent lighîts on the Edlison sysîem ai 16 cantile power each,
2,io0 onl the altertnatin>: sysîemt of i6 cantile powcrand ga com-
mercial arc 1:ghis. This company us conîposeti of a numbtr ai
Canaduan capitatists. with W. C. Van Ilore, ai the C. P. R.,
anti Jaines Ross, of Montrent, au tlîe licat. Chiarles Joncs us
Manager, andi A. R. lllis5, Elecîrician.

Thc conccmn uhat is owncd by the cuuy is on Main street,
north enti. fi is sussahl and dots nat furnish over 4o arcs andi
about ioo incandescents. There as nothin>: pau'ticularl,' inteu-
estun>: about the plant. The other concene, of which we have
alreatiy matie mention is uîs the west endi ai the ciîy (Carleton).
ut s also snsall, turnushin>: about 25 arcs andi between so andi 75
incandescents. ht usay bc interestin>: ta note uhat in 1893 the
ciuy was assesseti $19.06i for streci Iighîing, $3oo mare than in
1892. _______ __

The incandescent lughuung plant .'ecntly unsialled by the Royal Etectrie
Ca. aii Aurora. Onit.. consista of a tNeniy-four K. WV. atternator wiits ex-
citer. Front aise dynamo arc rua incandescent lughis for store aund a stries
circuit of twensy.ihrce c. p. lamps and lira Llucmnauing arc larps for sureet
lighuuig. The renerauuug mnachuiery ts dris by a thirty-five H. P. Lcon-
ard W 1l engune. The unachincry is housed un i% solid brick station, thîiy
by tonty (cetin1 site.
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)uone, i8>4 CRAJADIRH ELaECT

A NEW BATTERY PLANT.
t"oluî.'r CANAmî %%. Fi P, rail, %a Nos%. Fi.

Sot-M'usIl. NliR.tll A IL om. Ilet'I oRge dry grool'. fuil of %tonîire.tIhave latziy moalle a new tieîi.ortire iii the ( .1naîii.%to 1ur.tlice sornoongut Ooivater llighting plants. 1lle bave for soolie finie 11oasi ficllovied fioe tlotit cîoîtcon or tieneitinr 11Olocir riectricsol coorrent for 1îci-Ing rorr% u Iiinz tii' ursîperi îor oflici' flotday . ieîvintilIy thry recteceol af iu 10io'<torrnt reiiiiircti foric i ia i rses Niafront the Royal Iiiic C'o.. ilirougli a siotl irinornirr. I heru ecriciai. Ica'

CONSLIAT<D EoKc'ricic Colil-Aoys lioîi<.ST. jothN. N. IB.
Miar. NMeMurtrie. conaccived the idec thatibhs cost esoulit bc greaby mitans ai a far better arrangement.

Throughout the day steam bas aiw.îys been tised on Ihos Stornandt other purposes in adrdition tal the necz,&1ry lvîuemrnt lfore ta generate a tritle more ciorrent durang Oloat finie icoaýpprcciagbte cifect upon the coal bill andt wouid necit no ancre,
1 n the gecersting machinery or labor reiluired. [le tloorefo'bat oa small battery shauld be aditei go their presesot equîpmebc eaaoly chargeld turong ilhc day tomer andi coulit be stoificîcodisiense with the services of the local 1 1 liting caoîoany aicrediting tiocir nionoioiy boll naansi sinipiy tIe f'rst tost of the I.This perbaps sounaits very nolce on pwaper. but Canadiansle.tent low ueo ci treacheroos aie many of the storage batterithe nmarket. N r.%curirie was alsca %veii avire of ibis tact.alli not judgc ail batteries b>' mrt batteries. nerther dod Illoasty conclusion before a camipiete inv'estigation.

Thr varicus pericdicals won toit bain that
Europe liai been successfuily hanuilng batteries
for some time past aoit that in the "aloi cotantrv
thete étre many sinular onstallations ta the 'One o
was requoring. and fasiltler that olocor suces atasoompiy procen by tlhe annual increase in their
number andt si=e When cconipane?. arc uvllîng
ta spend s75.oa un batterirs alcone tuerre surcly
moust bc a considierabie commiercial ailcantage on
ttoem ?

'bcl Cronpton.Howell F. S Ca., o f L.ondon,
EORI.Ond. have made acerai sales ta that esteni.andt soi Maesss. fi. NMargan & Co.. thrugh their
electrician. s000 decideti (0 pl o.qoal confoience
in thut conipany's goods aont poircliaseol. in the
autuolon of last year. a batiery 0f suflicient Capa.
rity for ilocir poorpose..rhfis piano commenceit its work durong Jaosuary
lavI sond has given camplete Satisfactoon ecci
vine that date. It e.ovly carnies agi tloe nîght
load that os reqired ani ot s rechargedi oogan hyssoch niachinery as os aiways running dîorong the
bours of the day.

There are oibe* andt speciai adianiages alsoa
gained by ibis omproocment. as il os nous possoble
ta swooch an withooo aiunnong any special machon.
ery; and ihis at seasons of special ciork. moust
alussys bc a grent cancenience. Another imior-
tant soem os. ohat if a bre.Ik.down unexpecteitly
accour ta theor macbinery the battMr os ai hand
as a reserve and clan carry no les'. Oban aco
amperes for a coniderahie period. Engonera of
any expm. oence are fooily aware of the v.olue Obere
as in Iios factor of safrty.

flrt cbaracteritics of ibis type af baieiy arc I
ots bugb efTociency. los great clurcbîiooy. os low
costo f miaintenance. soit its capaibiliiy of stand.
On g hocbbg discbarge rates. hl os prfe-ily

af d pothractocabie ta doscharge Ilies( bastteries
at îinoes woîhin an toour ,and *.lt a rate of 354 tînleS as gnormal doscbargc rate. '[he rLsuit of tbis "voep en the rigbi clsnbeen thai thie aoa 0f noany otharr similar plants in NMontreal aioog faite iniprovemenîs soit tome have aircay erected lbatteries'fic aitvantages ta bc obiainei from sucb plaînts cary moreech indîcridusi case, soino i . extremeiy casv ta forno ereornecthe sole rrquivritfor an y 0e onstaILatiiun. l o-s tberefore %vise taadv'ce on this mater leoi conutdering at. 1 miglit allai glial; illoeon chargeit froon a Cronopton siraight curicit dynanto.he Qanadoan agent for oloi5 toatiery companay os MIr. John F"orrCraig Stret. MfonireaL Vours truly. C. IV.

THE BLAKE VS. KILLEY PUbIPINO ENOINE
1ir #i V , TIo, %t Noi,<.

SIR lIn answvcrîo.Nir. NIat koe\ Intler In oi NL It î%sIit' te~ Oi'liee itlli)iiioo cligiloci. In %tit l h le , iN I îintît liat v lit-cil
siîkelo <or oîiisiiof<oriec. I c i d oî;îo g o '..st% ilo.11 m% iiif. omao.1 o'i (roll, a lut' pjiot copy o if tlic uoffl lai pal. M0. IrC'kiet rreco'. oll% iiiIorfl.îîiooo forni .1 paolier tif tIi t <lair. Ive th' traiter tri jtîdge %ilt a % 1 i l ti oot h4eclv g o [Ir i oorro'< ttile toen%)a;oe r or tIlle r\.14 1 il; ooi <il(- < tr. iol

oif tcst ;ais,, if Mr \1.11ll ot' lcooo k aot .oioule
a loCr .It uIl tiiri% lit- imol %<'(- Ii.t i ; aand liait i ç.I i% tlliiia<'il fori iefoîtii Ili< i Ii le

Net Ir N nie fite s.% I Iî.11 if o lot' aring1
111iin test l t loe i î.11ilolic l ri lo 0 110.1 e.oî
ccIo olinet lnoo, IX- il Ilivi libli <loc i utuy totaal placep I bise if u tiltli. 1qmli ta<iLter11 iea tha.cOoVIr fni. l 90011l'îî~i.îcîlc<u<l

Msit< Ir. ( alth iiioioio lt if lis .10 * 11i ii
ltai l iNt hal rtil a .o ilitii îîîî0 l i l o In I.t th salt.

th lopile jts tpli a n . 0 11 %%lti l 0,0it .o it% of0otier tbatIc.% tilîtol ii Lolcllc

u ;t, aoulc ri oi.bîI %%ai allOOieu %%hIoî i.
'l'orontoi Mr a l( n lielso, li oIre ie tce.f al Tlon o

tvo;nîdc o <i t o% o.t. illai ug I rlkt oIve
ececiiio îardn me'f i i%%C- 100% ttiti lion t ou 0% id
tler fnie Sand wla lit li.îoctl lire d 00001 0
The est te t 1ii tiio ioaîcr. asc o l tî nie. i

tloc h.l antIl s sliec Coigli.. glcil
1, I r M cki, orn of a t ilt co 'f i' si<'i I c.l . 00<0iiiel

il consoder lo il pron il if.îss Il l nî ier fIIîol i ii% s.0t

otblClc theo bs, ccc iii toriot iiiie, .1 r %toi l nuto Itt celat
fiehlhad oa pad tg.i4

new icypnsandecn sthlo 0f.1 eto Roy.î d outa Ille. halo îîoiî e 00,

ently ftie oycot Ily tire. Wall lie mialle fare [onooîf.
shore eood of file 'ommiiercial ('aille (cotmî;%inv s lit-%% t.oli cc.il soiII(ly landeol fiira Oi' cali sip t' ar.îoay. ai Cu.ii.o.N :;' on tlt-i c),1

NtEcv OiF Crosoa.ioî,sAîo Eij:c', Rit (oO'isi<.T.S r tooits. N It

raît as floc of hs>'. Trhc uork occupocdit tout iiight lionatiito % .t 'ooO'iu.o li''cton' bas NoIr. Alrx. Sienocos. rmâaing olrrctor of àes' S.'io'î ICus , O aioie1 colmateicr. Neass. [trirote and Jacoli. <'bief caaget ongoioi'ir and t It b- ''t Ir.r 1.
respectil eiy.

or leu5 in 'Ihe Street Raiway G azett. of a ocgi o,î.niiit îO.001îitc <aloaUs odeais of rtoe geo.griphy of as ooan country %Airai io loucato. star ,:ic .,f oq,ri litorton onalwayt get Ontario
Ils lant os *'he Nociaoi Eiectiîc l.irho & i'o'ert < a.. ho o' lm"'on 4rg izqllo'oi %aollé loo'.ioi

ia.o 6o <uariers ai Midiletoo. N S *flir onb0r i' I Or A l' t<.oi..f id.fiaifa, nt tr.S N. Mitler. of \IiIlloett)n i he pr çoso r ;oOsioIn.iy Oo.ooo shares of Si cacb.
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l'tllil.ISHIIE os TIIIL FibtST or lLthltY >NONTl aW

CHAS. M. MORTIMER,

Corner V.rnX and Richmond Siretis.

Telephonc 2362.

lkhi1 ielr-phir 2299.

Adrettisicit rate$sewnt p.aicptILon apilication. Ordert for advetisi shciild
reach the office of puU=ctmo not st tItan the i3th day of thet moatb imEoedelyj
preedin, dauo < i"t. Cagt ndvn.net si eiadweee dexie.
withoct ros ta the adeesnse. ut ta tauue propet coail[anc with the instructions

of the advensàtts , eqUetIt <fu change abould reach sh bcht raetyasttsnd day
of th.moth

Thtc ELzcaîICAL NC" wil bc Le tited to subarbe? in the Dottdaimor the
tjaited !Ztates, pat fre, far $'.Co pet annuin, 30omnis for six maeint int. uPsice
of subiption ivay bc remtturd by currency. in regutered letter, or hi- Po"a orde
payable to C Il. Mortimier. Plea.se do nos send cheques on social Lanks Unlesa as

nis la added for coSt cf discoont. Iloncy sent in unrcesesed lester tnue bc at
oenden riai. Sulacripuo ions o "ga cauntries etabracedl la the Getndra PoiLa

UtS. si.%o pet assnutr. Subscriptions a&M Payat in advance. The psier nil lie
dié=otinued at expiration of terni Wsd for if *a ssipsilatcd Ly the subscriber, but
ehes«e na, such undesstacsdig exiî.tc nillIn contioueid uctl instructions ta dis.
continue are t.-ceiwdJ and< &Il arteasages pald.

Subribers oeay have the mailing addteas changed as otira as de&ired. lirAm
.ftrtn ZAOs.e ah..»yi j+ e #14 < ts sslat fAr ne add-et8.

1 b ishsould K 4« Le not.id'se oht altre 0<sulacriberstoreceivetheir papars
proscpty and regulaiîr.

P1>ITORS' A NNOVNCE.VMNTS
Cassesponiderice às iniitîd apon ail tapics coma£g leetiasately .ihin the scup. of

this tiSSîSal ___________

OFFICIAt. SIAI'EU OF TUlE CA?*.%t>lAS tEItI AS4)CIATIOS.

CANAI)IAN ELECTRICAI. ASSOCIATION.

OFFICE RS:

j. j WRIli . hîna~e irontoEletîc I.1 gist Campnny.

K.)j. DUNTA . I.Ntl .tnaiRcr Be1l Telphone (onspainy. Tarnto.

1011N CAR ROI...!Sec.Trras. Jugcnc ll t
itihp Elecirical %Vorks. MIontrra.

C. fi. NIORtlM R lmîlbltshez NiEcaA .*%%.%. Toronto.

11.111OOMSON. HtMtn Ont.
1). A. S I*AIR. Royal Elecirs Caessîvtny. NManîrcnl.

Il. 0. 1-15K. tricikan Elecisc 1-iltt Conspiny. Pelesbaro*. Ont.
(il-(). 1tL.ACK. G. N. %V. Tremnph Co.. Hamton.

A. IL. SMITII nsrclior Cans.lian lloard Fire Undcrs.rstems Toronto.
1-. Il. %IcFARI.A% H. Ite11 Trdeptone Contpany. Mantreal.

T. R. RO.SEIIRUGli. I.«Iturr in Electncity. Sehoal af Practkcal
Science. Tc,cnto.

E. C. [teiIAU'r llatî. Ont.
JOIIN YlUt.E. Manager Gutelph Gai..tnd Elictr.c taght Comîpany.

Gtilai. Ont.
TItOS. AIE R.of Ahr.irn Sapo. Ota%'Aa. Ont.

M0NTRlEAI. ELECTRIC CLUB.

Presideni. W. IL StAw. . Montrent Electric Co.
viçee.Prrnin. Il oss.o. Monta-cal Sirea l<ailway Co.

.Srrary. J^%srEA lit*stsa:rr. . . 19 Shuter Siîre-e.
T'raure. L. M. l'st.-. .ot 1).tmcstcr Street.

Commiuter of \lsn.tgrnsrni Il. limots,. )AI. D)scz.as > î~c

CANAIANA$SOlAT O F ST.VTIONARY L'.GIS'ERS.

Ireaden. C. Itsr. . .Montrentl. Quàe.
Vice-Pteasdeni. %Vu SiT'rrs. Toronto. Ont
Secrcury. 1. J \V1st. %tarci of Tende ttdg. MnarI
Tîrasurer. W. G.lîAKs.. Toronto. Ont.
<2onduc:ci. T. Ki,.. I)te'den. Ont.
flour Krepr. 1'. Riiiris. Otasa. Ont.

TokoTetî tttM.Cîtl ',4. t- =n d atil Ih Fndtay titch mnor.tts in
ttooca 1). Shscasury hl.l. WVilson l'hiti:ps. llrnsleni:. l. F-T"r>.
aearrtary. 19 liasir- sireet

ltUtT I-MAitAi X. a. -Meetina sot and. 3rd FndAy rcich mnonth. in
MNt;cahees Ilii! W. S*xt. Shesittent: Wm., Norn%. ScaU t
%Wellingion sires North

SiTuATIsoSiîts- N%,. -t-john Il". Pi-e-tet. Sxtmuel il. "Wtt.

ItgARA-C02l %40,«l Na ..- \mets :nd and 4t11 Frida cach trontts.
ThMs 1-it>nm. Presîdcn:. Joseph ORIc. Secrirsary. BIat7 Cordtage Ca.

E

Juste, 9894

t.oNN IltAacis No. c.-Nlects in Sherwood liall fitst Tbutsday and
last Ftd.ty in each iiionth. F. Mitchell. President ; Willini Meadien. Sec-

ret.try'lTreasurer, 533 Richmndt Street.
MotntiEAî. lltANcit No. 1.-Niecta l and 3rd Thursday each nionth.

in 1Enrinee-< liait, Cralg streeî. Presicient. Jas. Raobertsan; dit vice-
perdnt. Il. Nuttal; second vice-pa-esideni. Jas. fladger; secretary.J..

fYack. Board af Ta-ndr Bluiling; Iroasurer, Tisas. Ryan.
Sr. L.AuREET IlitANCIt No. a.-Nmes si and Ird Tuesday cach nsor.th.

in \Itcisanics* lnslitule. na. Si. laliies sîreet. ?daithuis Gtin:nd. Prej.
tient. Alfeds latour. ScectarY. 3o6 Deltîle striei, St. Cunegonde.

llRA~>ON.MAN. IIIA.Ncii No. z.-Mfeets sti ndd Fnid.-y chl
aianih. in City fiall. A. R. Cramford. President; r.etr Flemitng.
Secortary.

GUstUII BRlANisi No. 6.-Mteut soi and 3 rd Wecdnesdav eacs nonth ai
7:30. P.m.- C. jorden. Prcsident; Il. T. Il1cwcliig. Semrtary, Bax No S.

O-I-AWVA BbtA.NCII. No. 7. - MIerts and and 4111 Tuesday. eacis
nionili. curner Biank and Sp.irk3siareets; Frank Roboi. I r-cdea; F.
Merrrill. Secretary- 352 Welliîngton Street.
Dultvsîaaaat IAIrcii N. I&-Niets eserr- andi werk in cacis monih; Thos.

Mernîll. Seca-etary.
131.Lci.î liitAarcit No. 9.-Mofrts 2nsi andi 4111 Saturday cach nionth at
8 p. ni. WV. J. Rhodcs. President; G. Stesnet:, Seaelary. lerlin Ont.

KINGSTrON 8aArrCu NO. zo.-Mstet ic antd 3rd Tucaday in cach month
in Frase liait, King Sitee. rit 8 pmn. J. Devlin. I'rcsidet: A- Slrong.
Setretary.

Nai.>rîaiGu IAtl No. s:.-Presdent. Chas. E. Robertson. Recoidins
Sccrowty. 1-. lkandon. * Iiianc*al Sicreu.ry. Arthsur Harlier.

JCINCARDINE BRANCIl Na. ca-Meeta ev"e7Tuecay ai 86clock, in the
Engiiierr's liall. Vaterworks. Preaident. Jos. Walker. Stcretary. A Scot.

Wihrosr DiRAIrcit No. t3.-ltcsdent.*Wm. Crasidoclt; R=t Secrt-
tary. Ed. Dunh.sm. ________

ONTARIO ASSOCIATION 0F STATIONARV ENGINEERS

ISOARDt OF EXAISISEIS.
ieesident. A. P. EoKiNs. . t39 Bai-sen IL.. Toronto.
Vice. lltesident. R. DtKNO. . Elecic Light Co.. Hamniltan.
Registrar. A. N. iCES . 28So Ilerklcc st. Toronto.
Ttcasurer. R. NlAcutE. 28 a Napier cIL. Hamilton.
Solicitor. J. A. %IcAN-entE%%s. . Taronto.
ToxoosTo-A. E. Esikin-. A. NI. WV:ckens. E. J. Phillips. F. Dozt..dion.

if aJl.TO-P.Stoît. R. Mackie. R. Diîckinson.
l>lTl'iilUROS.Patter. care (iaseral Electeic Ca.

ltA%-noT>)-A. Anes. care Paiterson & Sans.
KîiscsTo,î-J. Deimnt (Qief Engincca Pcnetcstiary). J. CýampbeU.

LoNDON-F. Mitchell.
Infar=naion regarding exatnînaîionh wifl bce furatàbed on application to

cwy moriber of thse Bad.

NOTICE OF REKO VL.
Subscribient&advertiocrit are askeI to note tat m Ue ltit ay tbe

B4randi Offic et the CANADIAN MLEMRCAL ]NEWS la NoatrWa w.as
remoired to the New Yotk Lite hua-nc. Eutida.

A .siTov is going the rounds ta the efrect that recentiy the per-
mission of tlic Underwritcrs' Association eas requested for the
placing cf a con verter in the basement af a Methodist church in
a Westecrn Ontarin tawn, and that the irreverent reply reccived
frairs the Association's inspector was that nao "conversions"
must bc atlowed in a MeIthadtst cuich.

TIIE past month lias wilnessed the closing down oimanufactur-
ing cstablishsments in the United States and Canada for lack of

fueli caused by the sirk-c af %,.orkmcn at the mines in :ht United
States. Il is a great hardship and injustice thai t housands of
workmcn ant their famuiies shoîild bc depris-ed of their tans of
living by the actian af persons wit h whom tbey are mlot in the
remotest degrec connectcd. Secandl atane ta tht hardship in.
Ilictcd on the wvorkmein is the inconvenienct and loss insposed
on nsanuficturing andi rajiroad companies. Ontceutcoasat f th
expeetnce cf tht past ftw wtecks is likcly to be increased atten-
tion te tht endeavor to provide a satisfactary substitut for roal
for sîeamr prtoducing purposes.

Tiil. vextd question of tht duty on rails for lcMric street rail-
wa>-s, a question which arase in cansequence cf the ambigaous
wording ai tht exemtion clause in the aid taruff, bas been re-
ferred îo before in these columns. Tht matter at last cime bc-
fore tht courts at a silting cf tht Exehequer Court, held in To-
ronto tht latter part of Apral, ta hear tht case of the Tarato
Street Kailway Company, which was suing for the rtcaver> of

dw; paid on rails insporned for use in Toronto. Tht questi#)n
at issue tursa upon the interpretation of tht ward '«railway" in
tht exemption clause af the statute, and as this clause in tht new
tariffis an exact icpetition cf tht clause ina the old lariff, the ques-
tion is still of immediate interesi and importance. It bas n-ort
than ont bearing tipan procced electric railways and hms beer.
tht cause of much uncertainîy and annayance. Judgraent in tht
case cf the Toronto Railway Compatny wiul sttte whetier an
clcctnc railway operaîing entirely wKithin one municipality ispro-
perly exempt or not. But cven if tht rail for stach a road ane
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-Julie, IîS% CANADIAN ]EIECTI1CAIh NEWS 6dutiable, there has hitherto been a doubt whiether a road con- cngaged in tise business %vit] sustais sucit injui y as perhapsnecting two municipalities wvosld not cone withîn the ineaning nleyer can be repaired. Ail electrical inanssfisctutis» andc sttpplyof the wvord " r;tiiway " in te exemoption clause ;or even witether concerros who wvisit for the contintied growtiî of eilecîric iightinga uture intention to connect two inunicipaîlties,' such as would should juin hansis 'vit! tise undervtitcts in detnanding thaI the
be imipicd by a cotpora te namle for a road containing te names standard of clertrie wirings shahl bc raised lu the point uf safeîy.of two towns, woidànotsbe sufficient'to entitie the rails for use Tihis is a stîbjeci that miigtt wvell reccive attention as the itandsin any part of the road to free entry. Il isisopeci tisat te jtsdg- of tise Cattaditîn Elcîricai Association, wlsose province it is tonient in the Toronto Raiiway -case wiii cuver ail tisese points guard and promose tise intercsts of evcsv legisinsate ciccîricaland deflniîcly seuîle the whole malter. The judgsnent, wlsicls il indststry. Elcîricity is being given a bac, nainle, of witicit it' isis expected-wilI bc dclivered soimetisne titis montit, wil! be lookeci undeservisng, and wlticit. if its future is not t0 be cnproinised,for.witlî more than ordinary interest. it must be freed frotn as spsccsly as possible.

I N v e w o f s h e c o n v ic tio n w itic h s e ec m s to b a v e ,fa s te n e d i s e i f T l , q e t o f m n c p l v r u r v t w e s i ) o l c
on the minds of municipal1 councils in a numnber of Canadian t trt qttessin plnt tis onip e hcrs s rivat owerip oftaelec-
towns and chties, that a greas, advantas5 e would accrue frotn th trie Srel ig plantss.s 0n a niicisf u ismsowtanci aisasesgrain
municipality owning and opcraling ils own electric light plans, moent al plae i ae sterec so sîcî itisporsnse bct is o gave
il mnay not be out of place ta re-prins the foilowing extracl froin .o1 n ia îeaoesbeîsîol ncd aeb ioosll
a local paper regarding the esperience of ste towis of Scaforth c.anvassesl and invessigated, before ste city tînsertakes a nevwhiciî bas lately disposed of ils lighsing plant. Tise paper in and onerous responstbility whicls, if te decision be a lsasty one,quesionrefruin tobe ale f ste lantsay: "otwihslnd. ased tpon ssiperficialiy plausible groundls, tnay easily result in
qeto eeting t o the s ae sfered int smaser Nw eiev hs d a continuai drain upon the pockeîs of tîte laxpayers, and a newv
peopthe decide theiy babe sey ione ibi art aist beis, asha discredit in tise principle ofnîmunicipal control of any dcparstnent
prioale dcmpan iey can ten a e busiess tf par ki i, nîsr a %ltse operasions are of an indusîriai cîsaracter. Tbe proposi-
efivciesi an ecnmic absieyo thasth counci caoc wure tblion is sisal if a privase coînpany finds il 10 ils profit tb m:uinlain
mfietes ae ben cae frma.t oec ar2' ee h a plnt for furnisiîing alîcet liglits as a conlract price, the cily,membrs rc bingchaned rom-eartoycr2'by stndériaking tbis service itseif, miuss save t0 the laxpayers-INan exhaustive discussion of the subjcs of te intrinsic ste profit wltich previously wcnsto inthe sharehoiders of the coin-
value of street tailway inveÎtments, conducîed by INr. Edwvard pany. But against Ibis sucere is a sîrong and alsnlost uriversal*E. Higging in ste Street Railway journal, tue auîbor arrives as feeling that a civic corporasion cannos carry on any business astle followisig conclusions: t. WVeli managed eîccîric sîreet rail- cconomically and efficientiy as is clone by a pris-ate conîpanly.way systeros of trous 25 lu .40 miles in Iengtlà in the best Amien- WVithot te sligitest reflection upon lthe ability andi integrisy ofcao chlies of from 5oooo ta tooooo inisabitants trili probably the permanent civic officia:is, and apaîs frons ail] questions ofdevclop a maximum carning power of (romi $5.oo tu $6.:) politicai influence or corruption. tbe tact, of consinssisy of conîroigross per capisa, Wisb one or îwo exceptionai cases rising above inherens in our systesti of municipal goveronent, andi ste conîsoltbese figures; a large nuraber wiil earn from $4.cio to $5.oo per by mern elecîed for other consiclerations tItan slitir espccial fis.empila; and tew wiii be unable t0 earn- $4.oo per capisa. 2. ness for tbe business in iîand, place tise civic corporation as sucbTllose properties wbicb bave bren inîproperiy constructed-,nd a disadvantage thas in conipesition with is a privase concern wiliequippesi; P)as-icuiariy in the nIatser of roadbcd, cannos probably caro a profit wisicb is the ¶vages ofabiliîy andi fiuncss. Tbat -abe pcrmanenly operased at iess than 75 Pýr cent. of the tbe feeling tisas bas grown up in tise popular nsind, and it is fairp:cssengzer incosie, bigiser figures rallier shan iower bcing proba- ta assume stat il is siàt witisout grounds in experience. Cal] itbie. Tbose ýropcrties wisicb bave possponed equipracos unsil siopular preisidice, and il stili remains 10 bc sitown from abhata comparàtively recens period andl wiicb bave been carefuily and inadeqssaîe or obsoleîe causes sthe prcjssdice arose. Added totborogbly busl cao usually be operaîeà as front 65 10 70 per Ibis feeling is the ulistruss, wviicis bas been tua ofsen justifiesi,cent. of îisepasseaiger income. 1. Under the nîoss favorable that atsesnpts ta inakze use of sthe deparîmens in tiestrife ofconditions of operasion a maximum net earning power or about municipal politices, wiîll ilatper lthe best efforts of aithfi andi$200 per capisa is possible, but more usssal figures wiîî range capable permanent officiais. Ille ressîlt is tisas t0 satisfy thefrora Si.oo to $z.5o per capita. 4. Sz.5o per capila Jis a returo taxpayer as the presens lime shat any benefit wiii accrîse ta Iiisof z2 per cens. per annuro on capital liabilisies ot $i2.5o per from municipal ownersbip of the sîrees !ighsing, tise acivocaîescap;ta, wbicb reprets abo.t the average present coat of builsi- of ibis plan must showv tbat the gap between lte cosî andi tiseing and equipping in thse most perfect manner eiecîu-ic railwvay consracs price for iigisting is mucb wvider iban cao bc spannesisyslems of average length in cities of Ibis ciass, where the by a moderate profit on the capital invcsscd. Wltetlter by Ibeircost of talcing up andi replacing pavement fnrms ain important fauit or misfortune, civic corporations hsave a1 poor reptationitem of original investmens. In genesai sherefore il may be for business management, and tise bssrden of proving tise con-said shas tbese properties are, insninsically, investracots retura- trary resîs %vitis them. The asivocates of municipal ownersitiping front so la 15 per cent. on the actual value of tangible aset andi operasion mst clearly prove tbas the iowcss oblainabieapart (ro-m franchises. 

consract price for the lighîîng service yields an inordinate profiton ibe actuai invesimens needed t0 give titis service. If they
ELEcrRiciTr is cbargedl wisis bing tise cause of nîlany des- cannas do so, îhcy ]lave no case.trucsivè ires. White beyond doubi il is sasidiei eith a 

_______langer measure of blame in ibis p.srticuiar tban il deserves, TIsE city of Evansviie, Ind., recenîiy undeîîook, an invessig.is must be admiîîcd tbat tbe accusation is mn aL measure lion of the relative cost of sîrces ligissing uncier public.ans pri.xwell founded. Competition in eiectnic wiring bas becorne vate oiîvnersiiip. Tise report bas been republishesi i0 tise îech.s0 iseen, îbat prices are redîscesi t a poins wbere is is 'i- nicail press and lias been wvidely circsites. It consains in ltbin-possible for first-ciass wor, ta be dlonc. As a resuit, we leam taled tomsi, interesting ansi valuable statistics of musnicipalshat insome Canadiats cities, first.class wiremen are unable Io iigbsing of buth publicnsi private asvnership, gatherc-d from asecure employmens, witie tbe work wbich shouid bc thbes large nunîber af towns, and no dossbs for sh.s reaaon lias beenis bcbng done by inconîpetents, xhio in many instances are witis. repiinted as an appendix ta, the report reccniiy made on liseast.may qualifications wbatever.The canseqssence is tisas busildings saine sssbject by the City Engincen af Toronto. But the bodyare being wired in the mss ignorant and dangeous mianer, ofttie Evansvilic report dos fot consnenc itssl etier in oneiansi ta those conversant si-bIb the tacts, sheir destruction by fite or nier, as the lisosghsful and well considereci presentasion ofat any sime waulcl occasion no surprise. Eleessicians steed aoi tise ssibject wbbcis is requirec i t srnish groundîs for actioni in abc saIsi suas by tise use aftie best modern metisocs of sosula- mal ter oi ssicb inmportance. Tise cityltsbeen usinga lissieicesslion, tise irinng ai buildings can bc done so tia the fine itazard than 200 arc lamps bssrning ail ntghst on lthe mocinligt *cisedulewill nos in tise sligistestdegree bc increasesi. Unless prompt as a contrata price of S53.30 per lamp pen annura. Tise coin.action bc taken, isawcver, by repuZabie clectrical companies, milice sitts ils conclusions rifler 'la carefîsi investigation," andta put a stop ta cbcap, wark by unslsilled wonk-men, tise use of tise firsi ant is thisa 4our city is nnîv paying sixîy per cent, nmaiteiectricity i0 buildings will sconO be reganded as sa higisly dan- for bier stre liiging tban she ossgbt in do." If correct, this isSeros tisas il ill iargeiy be abandanesi ansi tise itltercsts ot ail a comment sipon tise business capacity af the cisy ta maL-e a tair
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bar>gaan, which is flot calculited to inspire confidence in ils fit-
ness tro be cntrusted *i'h the more difficuit and responsible job
of operating a plant economicatly. The second conclusion is
that «tfty.Iiv-e dcies doin>t their own Iighting ptonounced the
satne a coiitiîl-te success,"-they naturally would-and that Il ut
have ascertained " that their average cost is $57-88 per lamp
per annuni. "Asccrtained" is a strong word to describe
-in tinqtue!tiontng :cceptation af statements of results, without
investigaLtion of how these statements werc compiled. W'Jthout
evainining the Sysieni af book-keeping in each case there is no
t erîainty that ail items of cast are properly charge i. Thetre-
sults are nitre matters of opinion, nor is the average of 55
opinions which vary--as shown by tht tabulAted statistics-
fr<rns 536.00 to $i i5.00o per tainp, of any value to start a business
on. Thetiid conclusion stites the average cosi of colItt.ct
liglhts t Sa 4.58 per lamtp per annum. This as amattero ai act,
bein>g. as stintn b>' thrir tables, the average Of 22 facts varying
from 58o.oo to $îGo.oo. They condudte fourthly that the city
shotild bave about double the number o! lights il now has, and
finally that the fats, cost of a plant with 350 ligbts would not ex-
ceed $75,ooo--wvhich secmis about tight-and that Ilthe annual
cosi of inaintaining si.ch a plant would flot cxcced 50o00 Per
lamp per annum." They give no rensons for Ibis faith that is
in thein, but il is charitable ta hope that sanie sort of estimate
wa.s made ot running capenses, and that 55o.o is no% mtrely a
deduction frot tht averages thcy pin their faith to-averages

.Of plants of ail sorts and sizes scattered frram Maint ta Cali-
foinia, and therefore no doubt pectaliarly applicable ta At 350
liglit plant nt Evansv.ille, Ind. They cf course recommend a
muniripal plant. and any defects in tht joitts af their argument
as above const-icted art neatly plastered ovet by a statement
that "Vour cammittec has also ascertained "I-what again !-
" that naunicipal ownership of ail plant, such as waterwarks,
stict railw.iys, lighting and others necessarily requirni- fan-
chises trami the public, should, in the opinion af the best thinlc-
ers of the age, who have studied municipal governimtnt, be
owned by the public, instend cf by private corporations." From
ail of which it as perfectly pl.ain why " your cammittee is cf the
opinion that a new contraci for ciur street lighîing could naw bc
let for a miuch luwer price than the present contract cails for,
but wc do flot believe al ta bc for thebcst interests of the citizens
o! this city for ber lighting ta be dont by prvate contract." We
have devoted a good deal of space to tht consideration of ahis
report, as it has been given a wide publicity and wt thmnk it de-
serve ta be hcld up te admiratien as a mode] ai bau flot ta do
it. What would a business mani think if he utre aslced ta em-
bark on a business enterprise on tht siTengtb of sucb a futile
ptospectus as this i epart ? If the taxpayers of Evaxisvjlle art
conted wiih siatistical averages and platitudes about tht brst
thinkers of the age, thcy deserve whai they art likely ta gel if
they aperate a municipal plant contiolled by the frainers of
this repart. Biu we trust that in Canada. this business prublera
will bc treatcd in a business manner.

Ni il. Keaîing's report tu tht B3oard oi WVors r, ;n the probable
casi oftan clccrric strect lightiing plant for Tc onto was made ta
a sieeting of the Btoard on Nfay z8th. It preseatis tht case for
consideration in a çlear, business-like faim, and refeas briefly in
tuin to the main points inv-aIvtd in such a scheme. Ht first
touches upon the ques.oniiofcombining anielectric plant with tht
present waterworcs plant, and advises that in tht case of Tor-
onto this would flot be economically feasibît. Ht points out
the caution which niusi be abservedl in accepting as cotrect,
sitements mnade of tht operating cost of lighting plants owned
by municipalitieb. awing ta tht docibt wbîch must prevail, in
absence cf a delailed staternent or an examnation ai their
book-, whether aIl proper charges bav-t beera included in tht
stamement made., part icultrl a proper allouaxice for inierest
and depreciation. Ht instances points which uould appear ta
make for the adraxtage ai a ntw civic plant in campcdition watb
an aider privait company, i :-The louer mas anid %tt con-
sinictian o! clectric appliances now thaxi a few years aga, and tht
.ibsenre of any need for tht city, allter paying ruaning expenses
and an allowance (or depreciation, ta make a profit ailier than
a low mite cf interesi on debentures, as comnpared with a dti-
denid of about double such a rate requirtd framn a successfisl
private company. lie also alludes ta tht passibility of sbortly

cbtaining power (mam Niagara Falls dclivered in Toronto at a
price ta campete witb steam. Tht plan he outlints for immedi-
att ligbting involves tht addition ai 3co arc ligbts, displacarag
the à30 zo as ligbts stili rtmaining, malcing a total afi1300 arc
lights--the station btuildings tn be large enough ta ultimately
contain a t 5oa light plant, though at flrst a sttam and eletnic
plant for only z300 Iights is ta be put in. On this basis a sum-
marized estimat is given fu.r buildings with station and street
plant, totalling $31,2oo. Also a detailed estimate cf
annital aptrating expenses, including inttrtst at 4 per cent., and
depreciation at 6 per cent., reclcaned on $31,200. Tht result
shows an annual cost ai $81.78 cach for i30 lamps, or $75.00
each for s 5oo lamps, as against tht present contract rate ai
lie« 58 tach for about îoa lamips. The whole report is a
straightfaaward statement, in sufficient detail ta allow intelligent
crlticistm For instdnce, wt miss fram tht avouai operating ex-
penses an allowance for cantingencits flot properly covertd by
the 6 per cuent. depreciation, which might fairly be flgured
at 4 pet cent. Last winter's sîcet storni was an eîctraordinary
contingency, but in différent forais txtraordinary contin>gencies
are ai practically avnuai occurrence. Tht preserit coal
shortage is a case in point, and suits for damages wli be always
on hamd. The report haidly sbows a case favorable ta city
ownership, and it remains ta be seen what tht Eltctric Light
Companiy caxi tender for tht incrtased number ai lights. Tht
unzertainîy about power tram Niagara makes tht present time
unfavorable for dettnninînR on a laige s*eam plant, when
cheaper power may be available ia less than a ycar.

EL C. BROWN GOES To ]KONTEAL
R. C. Brown, electrical engineerof the %West End Street Rail-

way of Boston, bas resigned that office ta accept a similar posi-
tion witb tht Montreal, Canada, Eltctric Raitway.

Mr. Brown lever since 1889
bas been in the West End's ser-
vice, and by dint af effort and
native ability raised bimseli ta
the position ai clectrica enga- -

act. His firit position of trust
was as supermntendent cf maters ~
and cars, quickly follaucd by tht
superiattadency of clectric
power, whicli le bias siace litld
ta the satisfaction boili ai tht
campany and of bis traployes. IL C. Ditow>t.
Tht besi wisbes ai his naany fritnds follow M. B3rown ta his
northern field, and a rausiag ovation from zoo of bis exnployes
marked bis departure-Street Railway Revicu.

THE ELECTRICAL STUDENTS A B G.

A is the Amp, that weat ita the Arc
a is the Brush, sometimea seen ull a sparh.
C is the Coppet, mout handy for mains.
D is the D>,asmo, dria-en wlîhaut reins.
9 is tht Science vt study axid pana ia.
F is the Field, wlth more ion than Crans in.
0 is the Galî-a, w-hlcb *1shorts " can oirceel.
Il Hyecresis, beats iran lit - <anythinc).
1 -% Induction, much blessed anid cursed, toc
J s the Jouir, setin ecanandcam
K as the Kaihode, who lives in a bath.
L is tie Unie. cut by wirel itis path.
x la tht Motor, which iceques as il works.
N No.odate hid csrrylng shirlcs.
O ia the Ohm, found la uit sin belck
P hs tht Pl'oe, uhidi ta trac Wood stick.
Q la the Quickbreac an a hl-voltàge cire.
R the RIrostat, vrhicli 'eus when at wodc.
3 is the Sitch, tiketheounes =cd wlîlitramsa.
T ia the Telepholne; tarai many bad - <woeda).
U la tht Unit, al fourpence a blessing.
V hs tht Volt, Who ia al"sy mmos prtnag.
Wîht WVatt; F_ C-uenyal mknw it
libthtXpeae flouse insaflesshcmld blcu iL
Y la the Vocr, which li m*Vgets Ln"e.

And the
Z lac bau comncic ulh blls e«Mî day.

J. I. C B., la Loodon Elecici Englace.
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CANAI)IAN ASSOCIATION 0F STATIONANT ENGINSERS.

Noi-S.vttaieafthe vari.u Amoduat.ja ame requesaed ta frwdt u s matter
fore publitiim in thu Departaent not laer th"s the »eht r( <aCh moath.

ORGANIZATION OF~ WIAIkTON ASSOCIATION NO. 3.
FAIitor EUoeTsC-YAa. NaaWI.

Si,-On the s7th cf May i had the pleasure cf insîiîuting
WViarton Association No. 13, C. A. S. E. with the fotiowin Bios.
as affilcers: Presideni, WVx. Craddock; Vice-president, Chas.
Shaw; Rec. Secrcîary, Eci. Dunham, <enginter electric light
station), Fin. Sccretiry, R. L G rahant; Treasurer, i. Dunbam ;
Canductor, A. Sheldon; Door Keeper, R. Murray; Trustees, A.
McLaren, G. L Kitchen and WVm. Smith. The other members
present were, Wm. hMcKcnzie, Robt. lurtows, E. Dnnkwater
and D). McDanaid.

UJpon my arrivai, 1 was met ai the train by Bro. Ed. Dunham,
and visited severai of thc members. Itn the evening we met in
a very pleasant mont, adjoining the Mechanics' Institute, and
nicely fitted up by the members, with writing desk, biack-board
and everything necessary for good worlc The members arc ail
enthusiastir and anxious te learn, andi i predict a strong useful
andi healthy litile lotige in WVîarton.

After the meeting we adjourneti ta the Arlington, wherc an
heur 'Was spent vcry pieasanîy, but as ail hati te be at warlc car-
ly in the morning an~ your humble servant was obligeti to catch
an inconvenientiy eariy train, we dispersed ail weil picaseti and
hoping to meet again.A.h.WcFis

A brancb cf the C. X. S. E. is about ta be orgaaized at Peter-
bora', Ont.

WVE icarn from Mr. L Brandon, Secreîary, that the oeccntly
organizcd association cf staticnary enginters ai Winnipeg, is
mneeting with gratifying sttccess, additions te the membership
îak'ng place at cvery meeting. Mr. lames WVhite, engineer tif
the Ogalive Miiling Co., bas been elected, president in fihe place
of Mr. H. E. Robertson meigneti. A deputation bas been ap-
pointedi te wait on the Government to request that incorporation
6e granteti to the society. It is tht intention tu have a series cf
papers read azý future meetings. Tht tirst of these wiil bepTe-
pared by the secretary, Mr. Brandon, bis subject being " Jeat
as Pertaining to Bailers"

A regular meeting of the Ontario Association cf Engineers
was heldtia Landan on the 28th uit. Tht yearly message cf the
presidtnt, seho was not able ta be prescrit, was read by tht
registrar. It shavred ibis tu be tht most prosperous year since
the incorporaion of tht association. Tht total nutaber cf cer-
tificates in farce up tu date, inciuding raised certificates, atrounts
ta S6z ; new certificates issueti during tht year, t6t. Tht ex-
penses for the year have been $523.95, ttaving a balance in the
treasurees bands cf $z 57. 15. The four members cf tbt board
wbes terrms expireti were re-eiecteti, aiso, the officers cf tht
board.

PEMSNAL
Mr. D. A. Starr. electical eaigiomr. Mactreal. as at present, on a pro-

tracerd Umrsnetript t i had of Trinsdad. W. 1.
We arm pleard ta lea that Mr. J. A. ICasmerer. vba for sere-alyears

bas sucr="Iuty filled theposztici of DisirictAgnt at Tarante for flic 1oa
Electric: Co.. bas mSontly been appo'nted Ckeera Sakes Agent for tbe Coin.
pany. with beadquauters in Meratrral. vice Mr. D. A. Stair. nsigned.

Mr. G. C. Maaring. caaef eaglueer of the Methadist Puubibng Heose.
and au acthive mber af Tarante Na. r C.AS.E.. will sait on tht Si at
frani Ne« Yark for England. He will bc acempanied by bis tailler. Il
is fbcit intention ta ipeud flue or sx vreeks. ini reviing aisociations and
fîriends frein wbich sbey bave been separatid duricag a residenrr cf tventy
voai an Canada. Saine of the Icading cncinenng eu»tabhtts wiUl ua
bc visited in quent of information.

TRADE NOTES.
Mr. Suratubel May. Phusien ai the Dadge Wood Selt Pultey Co..

Torat ta lit. present on a visit ta Europe in the interes of the tapait
brmnch ai tht CaMpanys business.

As wlD tc mm by refèrence ta a adverising calamiti. Messrs. La
Flamme & Anderson baie started in business as electricat and stapply engi.
nom an Moatrea l. ms gentlemen are tborStgly practical oe= In ibecir
proftssion and ve fSl ine taia acy catraci plced vrith theni vrii tbc
pxoiptly and sufactorly ezreccted.

Meurs John Stafr Saon & Ca.. ot Haia. cali attntion in car adenris-
me:i pages te be Stur -Incandescent LamIpa ofbich thty are tht niant'.
lactarer5 Tht7 antan tus that they ame selling lauge qtaantities o( these
lampe ail over anada as viil as in the West ladies. South AnuSenia etc..
anti ltai %bel aie givirg excellent satiufaction. Tbey bave tecenty gatten
op cewr and imprcveil bases for these. wbicb. tagether witb otber mmprove-
nient,.ssthnbgecny. Tht lmpsamcpaciceal di aumtun
as ta add ta the canvenience of ba"ding. cach lutip bei donc op In a
catriqatied paelcap. witb paricaslars siateat on outraid . UComnpany
alun 'taie tbai the I tiqiaeîdekpou is in ineeasng demand.

Tbe Dodge Wood Split Pufley Co.. ai Toronte, bave aom-t ly reccived
(irom Ir. lamnes Seiaar. Sa1perintendenî cithe Manitoba Eetrie sznd Gus
Ugt Co.. Wlonnipe. flic aoving tetée thtaab ibeir Wilnipe aeat
and wbica speaka for ittf:-,, In reply tu voer anqufry re INon - ota

Ond b"c ve Sam frin vois ab=ut tee yemars . 1 beg te suate titat ft
ha emn ratint a Se arc lagbt dynamo, ci theTouao KaURtOU tye

miad by the Royal EW=oet Co.. Motreat. and the ciuch and ponley àa
pion nts petfect satisfaerio We amr rimning ettac pulys ai diftcrent
outkes. but for euile ai handlicg sud perlect rnnnng. witbaut slip of<any
bled. Ume at thein cats eqtaal ihe *E tfOvi ve got trait yau. la additig
to o plant in fum vre figteat tu me no oit II.

QUESTIONS AND ANSWEES
If tht subscriber who writes tu us for information over the

nom de plume of " Ignaramus," wiii forwatd ta us bis name and
address, as a guarantc of gocti failli, we will be pleaseti tu en-
deavor te answer his enquiries.

SPARKS.
Il ta uat! that Batterses andl Kitngston will be cannecttd by elcvitric rail.

way.
Tbe New Westminster & Burrard Intet Tetepliane C. bus been incar-

porated.
Messrs. Msclcay & Guest. Renfrew. witl shertty put la a z.aoco light in.

candescent machine.
lTbc Domzinion Parlisanen: bas granted. incorporation to the Domainion

Ga$ & Elecirnc Co.. Wanntipeg.
St. Cathrinets bas direct telephone comtmunication wjth Dettait. 256

miles, the langest circuit in Canada.
'Me Sarnia (Jas & Electnic Lagbt Ca.. have givri a contract ta thet aa.

diau Generatt Etectnc Co. fur a new l-gbttng equipment.
Application as brialg made for the incorporataon of the Ontario Engane &

Machine Co.. of Tarante. with a capital btock of stoacca.
Tht annmal meeting of sharebaldets of tbe Standard Electric Co.. cf

Ottawa, vrai fte place at the coanpany*s office on the 6th it.
The Northwest Eleetrac Co.. of Wainnipeg. arm saiti to bave decided ta

increrase the motive pawer at thrar taacbting station ln the near futume
At a seceait meeting of the Smith% Falls Electzic Lagbt Campany. It w-as

decided te buy a raew dynamo and an cadire sel of lampa for the streets.
Negatiatiaus are said ta bc in pragress for tht amalgamation of the inter.

cils of stet Nanaîma clectrie ligbt varas and the proçaosed street raitvsy
enterprise.

Tht Packard Lamp Co.. of Motatreal. arm negatiating for a suitable aite
on whicb ta eveçi a new andi cammadiaus factory ta meet the requarements,
et thear rapidly eoaving buiness.

A chimeuin flit ofa tht C. P. R. Telegraph offce ai Winniffl col.
lapseday etb kaUing Haward Smnith. a checlr-clera, and fiulyinjur.
ing Auhrey Tennant. a message bey.

At the anasinta of tht IUgbt. Hcti & Paver Co.. of Kingston. Mr.
R. T. Walkean w-as elected preaient. Mr. 1-. H. Breca. vict.prmsdent. and
Mr. B. W. Folger. managing director.

lTbt tev of North l'ay atas an exclusive ftanchise for a terni af test
years ta anyone patting in a systen of electuic ligbting. tht cusa of public
and privait lagbts ta be linaated ta a certain sonm.

The Boit Telephane Company.% Ezehante. ai Winnipeg. vas revetatly,
damagedbyfire te tht exment ni S5.aaa* as tbe resaIt. it la said. of a tide.
phone vire b cig crossed by an electric ligbt vire.

Tht CIty Enl neer of Taronte bus recrivedl a communnication fron the
Grmat Western SJectric Munêaituing Co.. of Chicago. ststing thai tbey
are desirous cf esuabihiug a mauuatary in Tarante.

Thse Ntvr Brunswick Telephone Ce. atre constncting a tint tram the C.
P. R. sitaon ai EAUt 1alarncevilte ta the vinlage of Centreuitie. and will
probably extend the lice tram thetace te Hartland andi Woadstoek

NIr Feodai Boun bau obtiuet permntssion to eree pales, lay ç ales. etc..
for tht transmission cf ek%tnc lagbt sud paver as St. Hyacinthe. Que. Ht
also contemplates eaagsing ini tht mnufalicture ai electric plant and sup-
plies.

There as said ta bc kecai campetitian among tht vaxnas electrical marn-
1:acturIng companies for the sapply of the uecessary afP&pUas for au incan.
descent libting sysien for thetow ofOrillaa. Te lu]rMclosed ontflic st
of jane.

On Ïbe 6tb of May. the paver station andipatc tht Naitaimac. B. C..
ElJectrie 1.gb: Co.. vas cempieteli destroyei =y fne Th canpany.s loi
anloants ta about $So.eo. Wc understanti tiaat a new plant will bc iru.
staîlei sasspredti as passable.

Mers. Ross & Pftir. wbo arm at peaet ertcting a foar millaut Maitavra.
Ont., bave ezpreae tber vrilligness te itsaal an levtit amc and incan-
descent tighting pant *i that place. if a saifficient amount of bukasisl
guaaranteed ta maire the . aiure a profitable ont.

la the item mettoning tht incorporation of the" Packard Electric Co..
Umitel7- at Maontrel. whichappered in the May ism of the Etacrtc^t
Naws. tht naines of Mieurs. F. F. Cavanagb sud Charles C. Paage. ve
inativtrenlly amaitted froni the titi a: incorpaoers.

A xIl intraduteti by Mt. Mulock bas passed d'e Dot.nian Partiament
providiag for the placing of vestibules on electi street cars. Ilis ii
watt ne deolit bc tht means ai raising thic question of jarastictin as be-
ivrect the Dominion anti Provincial governments in relation te tlic controi
of electric rajlw-ayst.

The actien of the Royal Eeetrit Coina appamnting Mr. Fred. Thaumeo.
W-ho il welt bc rtmembered bas a cam pendait againsi them ian tht courts
as their valcator for tlic adjiatmeut of the tam sustained in connection, with
tht eeatfx on ibeir premises. bas excittd a toasiderable amaunit of =i-
mient ira electrical circles. Cetanty ne better tettimonial of chiaracter
caulti bc given te *ar. Thomson than titis

Mr. E. O Chamnpagne, City aier inspector for Motreal. in bis anul
repart for 1893. juat ae. ahoies ibat doeing thtc >ear hc mtie :r..ta
inspectionss. conDemoed aine ballas foond 89 hoilers ampeafec. and issuatt
313 tscerilicaltes Ht asIssami411 cetlfclcarataperns iracharge a

mng ne d boler. atad 39 candidates fased te pis ibeir examinatitin.
Otaccident liat happee daring tht year. itivelvang lom of lé. sdi tlic

owners cf thic inscred baller er condemnred ai tht Coi ooer inqtaesi for
negliZece iir. Cbampatiavc tes a reiin tothe a11 syhiemo fecti-
pulsay inspeaiion fora tI ballera.

Nowbtrc perbaps iu Canada, bas the introduction of tbc electric rallvy
plu.tt su injiarma- ta the business ofibh hacltmait as at Ottawa. as the
distance as vbicb thetrailway depots ame situated frein thic ceitre af %iem
City madSe il aImait occruy for peros arriving by train ta engage ibe
services e( a bachtan i a vey tâtera up tovris. Nov the elnctric eux
stands alaragiie flic station piatfarn. andi affords the tiatler cbeap a"d
rapiti transàat mevti te may vw" tu ço. It la runiared that a toiher
inroad as tu be made on tht backi a profita. by the extenasion of the
su cae amcmpany*s liues front Suez striei. ilas.ag Rideau Hanl

groriato he:trsden aio the G»overtiar General. Tht hackms bave
pe iioedIbe Governar Generat agaan' the carring cof< tht proposaI.

Tercla lia il g: -amld bc an infringetuecnt an péivate nigbts tu ballil a
raa upan Govuent ptomaerY.
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SHAPTINO. I
I aireil aiter no apology foi bvaniang ai baihîjet of ibis flind hefore an

Assoca.alauaa uf 1 *1Stluiary Enagoncras. for s ticrever yaou ima a statioualy cli.
glaît you leiait also finitf alure or frau shaflang. aînd tay au'thrr excuse lert
sequited l w -ili lit fouid an tfhe tacti tial qjuestons an shaftitag tire ci ite
freqiaeuly fuund an afi'r Question Dox i: nour tna'etings.

Il i<a> bc. lioa'rr. ifai flratte i ir faieant mîho thinaisal am. Viu.
giners lime .. al oi rsaa'cteîl Io fILive aaavahang go alu s'all sfiafîing. *ibcy
inlay argua' iuaaaa-taaaig hîier alia - Otat(r a'iloyrr% tspect U muortsie front u%.
lb.'>'louli fur us, u ttl)el ail cu.aî. fic5< 1%oru flatte lpoatcrs. stietî oui thse
tsies. iia'migl oil riugiaaclan .îi $c ure. of ulfier jobs, ais %ri as finitl tols for
tfalsot weuciialabi, iiîiat . .indla si %outil fIe just ais oel not to linoso tnytfsfng

Metoait ihfa.iag. or %-c wud fie r'spected ta attend tos tha:i toc." ln anuiter
tu -ucli I soauted %.av. thuai ai as rot offert tieunt a maien loues hîs situation b>'
Ibriiag t00 sdil postel. aiid in fis sorld of chanuges unae neyer knows lihlen
1w i.'a.ay lai c.aflvd un to aisakle use af tlic knowlcafje tac passesses.

1t as ut the fiîettcut atîaîsatalace th.î sait sliaitiug slaould bc proper>' pru-

jiOrtiotied .aief correcily put op. -as il not uncoiaaaonly bappenis that great
fa.s ut iaasva' andîtitatsl ainaoyance rrsulis frontî c.areleussness or ignorance.
and a paat abat as ottiersase of falies:rta. reudretf unsatasf.actory.

flac farit: ficslaoaa flic raianer has to deciile is whal site or streugsfi of
,bsft fia' rcquitets tu dlu a cert.ain anounst 0f worli ana> an doinug tonlie

i<ut barti ait atend tfent et saluaif incoreAs in da.anieter waff rive a large lu.
cacabse in sitenrtti. Itis? not un nnocuaiaunon tlaîng to be.îr a orage sa>' that
suefi a sire ongflet to do the sorfi. but go bc oaa thie sle sale levit put in a stze
f.itîZer. fl lnos% ta iiat liceta addang a tiauch larger factor of a.aferty tfiitti
hc ball an>' idca uf. Mht strengili of a shifi varies as tise cube of lis dia-
flirter suins Ixt sassaaai that a" ufiaft s'îff safcly drive ait a gîven specal,
tour lîîehae. a 2a sliaft walI dIrive as iuels ancore as tht cube ni uts diax.
arier iii exces of file (alle s. Illîe cube uf a", it a X z X a = 1. 'l'bc cube 2«
ii, 2 28. 'Itrecubcof3is3îa3x3= 27 ant iltlcubcOf 4 is4x4x4
.64.
Now se.ta.%îaie that flic a" %liait drives 4 H. P.. the 2" shaft drives as

fltei u it moras tht cube of ils dîlabe.tcr as ini excea o! tise cube as thse cube
Of 2 858. farefore mas iower conafsiaec vaith th.' a" shift dravang ,1 H. P.. is
2 2 X 2 =8 . -% 3211ILfî*. andi coisip.triugtfie 3* sfîaft sth tht a *the cube
Of 3 as 27afi the pIoer 0f the i"as 4 H.1R--4-2 .s= 108 Il. P Il mus: bc
borne iii maonif that uit-ra figures -aie comparative andi :ae gavena to alhas tht
miuaîaîtt ereras" of sarength in a îinî:af incre.ise o! site, for if %4e serte
to use a 3" sb.îf t sittad Of n 2" sie saoula> hav 8 Il. E. insiid of

32 IL. I<.
Aiioibcr fact ae aisia flot foie sigbt of la. abat tbe poiser a shuaft salI

ire a% an liecit prosportion to it% sus-rd. If a shafi Irises 4 H. P. Àt 100
revotuttons per intitule. a:t 2ua resol'îtouos at waft diîve 8. aand at 300 Il Wafl
drive t2 If.l. I flit fiaglir the six-cd oi the aimit tht smallrr the dsameter
of tise shaft !,î drive a Cavell Il. P. Then alere msagothler important con-.
sidecration in scet cing a proper site for a shaf: -as tise> arc inclaneil 10 hersni
antd %Io ta ts'ist %% l niust fakir inta accostat the t sgt of tht put feys atnd
thtc distance aise> are froite the be.rings .ini silaiser the striin of tht halas is
dou or tht reverse. lise bendinR of a sUa!: as sdJI nis the torsion contra-
butes tossards its f tabai> Io break. but tht fiending as tht most fkl ltel'1
cause it. 'flic bending a!so, cause% u1 consadrable lois an posier as welI as a
the liabîlai> of blts runaîing to on, sotte of tht poltrys. XI follows ibllefore
a gisaft loadea> waab put Icys niais have a greater retormber of bearngs an> aise
puulcys placacl as ucai the bvsarings as posai île.

'la putaisp a langer fane of safuing thari as uceesar>. as objecliorible for
aso tressons,. as! a: casas nmure ta pua il uop. anal ana ai cosas more t0 run at
afirr a: as top. *lle extra 'A glit of Ille long %hl as self as the larger car-
cunaference sbirla ladts to m'iec tbrough a grester distance saIt sdd mfinral.
Iy ta the friction. TMarre as une atheitfacit 1 old notice befote leuss'ng ibis
para of the subjeet. ana> that as. abat tlot second and thuya> lise nia>' ha
inîilfer thuan aise matin drivi. 'The reason cifrabis obliîous. for the first liane
fias atoufi utlys osu n iaachinery to drive but also tht second and tabard fante
laitb the m.achiraery drivern froms thent.

To asiate fins clear. f have puepara> a diagrai which 1 Ixbeie Wall mouat
it pian to everyuct. Wt witl tat at a mil f or factory. and sec assume tisai

îhr machinai-y in il reqaîae zoo Il 1'. ic0 étrave. Tne nmchinen on tht
tir-si floar requaises 41; IL '. ahat ou the second. 30 IL P.. anal on the third,
25 Il. P. Nos tht sUa!: A andi fI are prarucxlty ant shsfi. being couple>
togethtt ba> tise ger:t. o ame C anal D. anad E ana> F; but lhile pracally
ont sh.afi. A bas to transmeit boo fIl. .. vbute Il ouI>' transmets 45 fi. P..
tttrtorç fI muav bc assalter than A. Il havanc alaaortrd 45 fi. P.. ut follows
abs, C fias ouf>' an transmît ;; Hf. 1.. therefore C nia>' bc smalfer tSau A.
Thtc mitcbancr on tht tirs aud second tloors bas nos1l alasOtrxd 7rý H. là..
leasing outy 2; IL P. for the ibard floor. therefore tht sblast E anti F nia>
Uc anuIter Shan C.

1ic sautc argiaum'nt slII hio' ruoo *ath the siafts Il. D. sud F. If
the m.ainers %biche thrs d1rivet %%-a iqiially dssinibittet fa-cm ced to
tead. then tise rreds fourihesi <toua tht miotive poser niighî bic sonaller

Paper iesd I<Core Tuaantu v , Sa, aC. A.li _ b, roi. ic--% s

haciause tht>' loould have leus pet Io tranasit. bat in practia the
dà&tdvantage would lx greater Eh.san>' gain fluat s'ould be deraved frot
50 doang.

1 s'îll now gie one or two uriles go, detronnne the site requared to drive a
givras Il. P.

'Vo find thc poser a shait vril transmit, cube thse diamneter and niultlply
by aile nunomber of revolutions per nminute, and b>' two. if il as the irst lise
frotai the rugisse. and> by three if at isfile second. and dtvtede by Son.

1 be cranli shaft Ileing the first or prime sîaovcr. what power will a 2"
shafi transirit as a second mioser running a: 300 revof utions per minute? 2 x

2)t2=8 =00240Ox2=4.800+900=411 H. l. If steel add 30 Pet
ent. If tas shafi s'as to bc use> as a% second fine Shen f: would bc: x

2 x3=8 x300= 2400 x3ei7.2-00'. 00=72 Hl. P. Whete file poetz le-
qaaired as fanosn aindl nouibecr of revofutions as given and the aite of shaft is
s'anted. proceed as<f os,:e- What diameter of shafi ilrequired>as palmue
slover ta tr.vtnsmit 75 Il. P- al 175 rVolutiotl5 005 o= 7.S0+ 75 =42.8

6

-~2=21.43. Th cu)e mot cf 21.431aS2.75. (.77 thse diamelcer icqired.
. h1 bcamne probleni wîab the shaft used as a second tarte. would bc: 75

100= 7.500 -- i75=42-86 -3 =14.,28. lTht Cabar root or à4.28 as a.42 (z2.46t
tht dianicter tcquitta>.

Htiviaig goi the sites'e want. the next tbing is to gel it put top. and Il is
rigbt bemrtechrc îaaany <af ores and suastakes are made. 1 acre N peuhaps
nao part of the pltan which should Uctamore carefui>' looked afier Shan thse
proaier faî-ing of the sbafing bccause il iz; a nevr.ecnditag source of annoy-
lace if out of lise. l'ht restes govranaug the posual; Up of shf.ing alore fclai
an> ver>' simple:

Mt. Be sure tisat your shaft is exactf y ait right angles witb the engine
puiley ; ted, sec ifiat it is dead level; aor-d 3rd. bc surte taa it is as sta'aagha
as alinecexnmakeit. 'l'hcsanierades shouf a Ucobserved wathintermediate
anid courtfer-saafts. thetalomst be pearaitel with main fabait AU shafts carr.
iaag pulîcys aitust hae fevef a shaft dintrera wa geai' [rom a horizontal shaft
msua: bc at right angles sis it but may bc loun a: an>'y angle fromo the hons.
routal, an> the sanie if driven front a pependicukr-in Ibis case the driven
shaft muael be level, but may bc run an an>' direction. If thie bu.ilding is
f iel>' to seutle tfhe adjusaile hanger aboul> bc fita>, but where thelre is no
dange of settling. stataonazy beanngs shotaid hausea. c.speciaIILyfor a»'-
nanios long! al) heavy rn.'chanery wbach ought lo be a rigid as possible

1 do not Ifaink i a advasahle t0 gave any rille for the distanace a: which
bearngs shoutd bc set. as circumaitances vasr> ini almnost every Case. but

laiould ste tbat for a a 3» %haft the distance aboul> neyer be more tisai t
fet. and (or a a'"shaft noa moretalun s: or sa (me. Tbese dista-ncesnu-
cases are for shaits vvithout pulleys.

Naie have sta:e> that second and gaire! Unes of sbafting may ba smalfer
than tht tirai. but ibis applars only tailerie they rill ai the' saine or st bigises
speed. ad docs no: apply where the spea> is redUced for the purpose of
drivang hecavy and slowr speed niachiner>' or lifting hcavy wcighats. Let us
:ry to malte et plain. Les us assainie e ave a weibt 0f 3.ooo Iba.to lft
and a one H-. P. enginr go lf i a: watts se can rasse the wesght one foist
high in one minuite. but ifosarseigb:asteniesaaheavyer33o.ooolba.. il
as eviident that tn flift thas wits athe sanie englue il tana only be donc b>' a
scrifice of flanc, or in oîher worils a reduction of speed (bear in raina

that to0 lift a weight greater Shan tise motive pser can onl y ha donc lit a
sacrifice of tse). Now whist arc e e aglto do? Our seighi! 133o.000
ls;.. and> oir engine as onfy z-zota thse poser rcqurea so lifi il. It asecvident

we mnus: construit a systern of ri-ducing gear. We vielli assume tisat se re.,
usWre thrre reductions-thbe fiti rediiesion wilI bc froms the engusne to tise

mi haft. and so on ttuil se reach the third or lasit sliaft whicb supports
the seigist. S'os the nearer sae gel to the weigis: tise strionsger mos: thse
shafting bc. and the saine sis sfie gear. becatise as catIs shaft is reduced in
speed si as capable of îtnsnitting Iras po-wer. and tberefore amust ha in-
crease> in suze.

Precisel>' tise sanie prineiple is ciearly sisown in the use of tht lever-a
nasan can liftia htavy weigist wis a lever, but i as always, aisa sacrifice of %tac
or speca>. Ilii also s'el understood tisat the end> of tfhe lever un which the
mani resta nia>' bc vrz nucb soil fer iShan theend wich rests onthe fulcrun.

hacause on a: resta the whole weghi.

]KOONL!GRT SCHEDULE FOR JURE.

Daya of LXI Exigi I No. )f
1Manth. L htxtnus Houas.

5 ....... t
56......

......

8 .....

13 ......

15.....
16..
17 ......

19 ......
20 ..

24. .

,6.

29.

30..

H.M.
P. M. 7.50

is 7.50
ai7.50

<a750
ai7.50

ai8.5o

ai9.40

a, 10.20

ei 11.50

A. N. 12.20
Il .0
<a .20
il1.50

No light.
No light.
No fight.
P. %1. 8.oo

8.00

8.oo

a,&00

,~S.o0

la S.0o

H.M.
A. M. 3.40

la 3.40
ai 3.40
aa 3.40
aa 3.40
ta 3.40
ai 3.40
ai 3.40
le 3.40
al 3-40

Il 3.40
If 3.40

<a .40
3.40
3o 40h

No light.
No light.

P. M. 10.10
a M050

et11.20
Il 12.00
A. 1.. 1.00

Ia 1.20
sa 1.40
il 2.10
le 2.40
ai 3.20
ai 3.40

7.50
7.50
7.50
7.50
7. 50
6.5o
6.oo
5.20

4.40
4.20

3-50
3.20
2.40
2.20
1.50

2.10
2.50
3;.20
4.00
5.00
5.20
5.40
6.zo
6.40
7-20
7.40

Total 1 13&.30
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RELATIVE ADVANTAGES 0F TOOTIUtD AND SNOOTH

CORE ARMATURES-*

*riiF meit s cii cifféreîît iliethlads oi cunstruction i n t lai tu
facture of dynaîtto ciet-c rie iiiadîîitery, as lit otht-r l'lies, iitist
evidently lie decideti by tlittr rcmîtprattve tçoatý, ;%l vise bini
equal. Although questions comtcernîîîg the relative inerîts ut
tootheti and smnuîh core arma~tures have long ht-en clîscusseci,
vcry liatti semns t0 have hiecto %vritteil. tt ,,Iîmaî %% loct:îler actual
t.aving in crost mua bm± cffcctei by une constructiuon river the
other, when cnipiyd to prtiduce tlt saine tesuis.

Trhe practice oftiynarni bui!ders iii titis contry, andtt sbruati,
enibodies bath types, anti the itistory of the art records maniy

chîgsfront eici tri the other. in viecw of tite ý.5btve, the' in-
qry hether in the light nf present tacts.tn)- saving cati bc et-
fe ti y ei use of tootheti core armatures, sems of trnterest.

Tht iiiiiits r,1f titis palier do flot pet tait conideration ut titis
qitestiin in cannection withlî il classes of <lectrirai mîachinery,
andi its beartng on dit cet ctîrrent constant prtssure ii-cites oniy
ilal lie talien Up.

nre principal disativantages of ttotlted, comnparci wvith
sîttootfl corc armatures, are greater fiist cost, .aige change t>i
lead, excessive sparking wvhen tsed wît tn shtort air gaps, andi
tht production of heat in pale -pieces ; iteir acivantages are,
that inductors are posmtively driven, large sctlid indutctors, pro-
tecteti froîti eddy currents, andi that a redutttion rnay bc madie
in the iengtlt antd çanse<îuent inagnetic resibtance of the air gap.

Change of ieadf mtay bie fixcdwitin tny desireti litttîts, anti
sparking abateti by sut-h propoýrtions of air gap andi teetit, as
give them sufficic'înt agnetic resîstance.

lieat in poie pieces înay bce re-iuced by their lamination, by
the use of vcry na.rrow% îeeth and stots, by forms of letth thal
present a neariy continunus sturface of iron ta the pole eleces,
and stili more, by the use of openings in core diîses wltich (In
nul cut trough their out-%ide surface, or a cantinuctus uigeî
sheath outside the tecîli.

For any given forni of tooth, the heating of pîole pieces is iess,
the longer the air gap.

The rnechanicai strertgth of armature teetit, as ttsuallv tom-
piayed, is far in excess of that requiiîed ta holti inductors in posi-
tien, even uttder conditions of short circuit, and driving pins in-
serted in the core, at proper intervals, are muci cliaper andi
take up less valutable room on the armature circutxifertcnc±.

Elîher teeth or substantial driving pins are, ot course, preter-
abie mechanicaiiy ta the skender bits of haîid fibre which haec
been nitich used, and frequent>- give way under the heavy
strains to whîch large generatars are subjcct.

WVhen large wircs or copper rods are; useti as induciors, their
protection from etldy currents is an important inatter, but
proper standinop of inductors reduces the cddy loss in tîteiti,
when tiséd on smooth coi-es, to a very smrait amnount, and bas
thé turthéi iiniportant ativantage that intirnctors may bc lient into
the proper shape ai armature ends, and i thjoints, necessary
when roids are useti, avoideti.

Tt chie! possible advantage, then, ta be gained by the use of
tootheti armatures, is thraugh a reduction ini the lengîh of the
air-gap, artd the onsequent reduction tn the ampere turns i-e-
quiiid brifiýId niaginet,, w*ctght of copper, or energy tn winlin,
anid thel'dgt~hn= weighi tif iroin core- To tnakc thi atvan-
tage avaiable, it must be'pr.tctical ta use air gaps shorter than
are required for insuilation, windittg andi clearance.

As is well unticistooti, the armature n-inding of a dynamo or
mator, in opetratian, bas a magnetizing action which is measitrcd
in ampere lui-ns for a bipolar machine, hy on-, qijaTter the pro-
duct of ail the inductors of the armature, ia the total armature
current. The ampere tui-ns on the armature evidently tend ta
set up a flan' of magnetism, having a compiete circuit thraugh
the armature cotec, twice acrass each air gap, anti through the
iron of pole pieces.

About hait the ampere turns furnisheti by ihe inductors under
pale pieces;, evidently act against the fieldi ampere turns in catch
atir gap ait the polar tips, andi the ratio beîwee;en the armature
andi fieldi ampere turfis at this point, necessary ta esve sparkless
reversa there, must determine whether the requîred magnetic
resistarice be greater or ltss than that ot an air gap long enough
for tasulaîton, winding, andi clearance wvith a stnooth corc arma-
ture.

As an armature oil in an ciperatint: dynîamo or mator passes
under the brush, the cm--n zlwing in, it must stop, anti one in
the opposite direction bc set up ; and if Ibis action is te bt ac-
complisheti %ithout sparkinR, a sufficient electroniotive farce
muit be ptovtdcd in tht coul white in direct contact with the

rs.1,- th riaydnamo or matai-, titagnetisin forceti
across the path ai tht coul, by the field ampere turns expendeti
ini air gap, must provide this reversing tiecîromot*lve force.

The data of a number at smooth core armature machines of
diffièrent n-ake, show ratios of ficeld ta armature aifpere tutins in
air gap, of from about ont andi one-bal! ta ont, ta iw-a andi one-
half ta one, and the writer', experience is tat a ratio oi twa ta
ane wili give sparkiess operatian at flu trilat, ssith brushcs set
Just oulside pale corners.

lit is a matter af camman experience that the ratio bctorcen
field and armature amptre turns in tht ah- Sap may be sa rcduc-
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etl, cccii iii iîîiciilies witih stîtani h tuite arittatuim-s a,, to retjrilre
e\ýces;siv- chtange oif [cati tii bet-ci-c cccil îptromsitt tretdîini
iront sparkingî.

lIfII be desired tiiercimire to butili inathittes liii ng ati c"pcn.
dîttitre oi lit-id .itliperr ttuîriis ilt t tiîr xgl o t l uîcl g ice. t-ritanu
tase ut the aîrmaure, we itt-eml sitt resmiri to tilntheti tores.

T.ike, for eaîîlthe case tof a 2(oatiîerc dynîtîtti. witi i 2
i utI ti)rs min uts armtatutre in otne laye r ; ait ai r gatp initdtcititn of
25,000 hi ies lier mIti.re incth, anditti iuer crit. mîf i ittnîtsitier
ite pole picces.

.Ait air gip uf .45 t hi hctwccn the armtature andt e oe iloe
piece n-ili lic sutTicietît for ttîsiultl.iuî, Viîitlîg aun'l t learance,
anti the fielti atniperc tutrits expeltcîult-t iiie.clî air gal) wîhl ict e-
fore bc 3,500, wlule the .îrîîtiture aîîîiîerc otilus, ative lîitice-
tacit p0ie t'Il, n-ili lie 3, to0.

A consimcramle chtange tif tend -tiltîî sjîarking canî lie i eatly
iîrctictecl ftor titis mîacine.

In soinie types (if sitt match-lines, tilt rtoott retîuired for inNtt-
lat toi, wîinting ait cl eauranîce, litIkes the ait E .1u loger tha>
necessary for sparkless olteratton, andt iii suitl tît.îciiics the
uîtility ai teetît sceiî's ta depenti mn timir tost tmîiîî.red n ith the
saving toi le effccietl by tlîeir tise.

As the tnipere turns, iuriietl l>y the iittltctoi s uînder any
pleI 1iece, g'rowv less in a mtachmine oi given cap.Icity %%-lit-n the-
numlier oi poles is increcaseci, very short air galîs îîî.y lie utd,
ithe nuimiber ai entes is sufficiently large.

As an intrease in the moillher mît piotes tistî.îily iakes a iina-
chine ai given capacîty mîore exlîenbivcio r,lthe tquestion
at once coolies up, ta n-bat e'ttent tule nîiitîber ai pales îttay lie
increasemi wîitlout a greater expeod(iture titan tue saving of tron
anti cupper ta bic efl'ecued.

lit large imltipalar mnachines oi tour or six potes. sut-h as are
cammainly useti, tue lenigili ai air gali requireti for !sparklcss
aper.îîion, is considerabie, andi titase whli have watched the de-
%-einient ai tiiese mtachines wvitl t'îotled core aritîtlres cttritig
lte habt fouir (,-. ive years, have secut tilt air gapîs graduaily
wvitin tîntil machines of ti , ciiai.îcter arc toint liard ta finti m
wvhiich tue copîîer îndtcmr betwecn the tethl coui.i le takea
out, n-ound otitside tue icetit, anti stuit leave ronie enough for
gond cltarance.

Atiditionai inechanical, secîîrity, oi course, furnishes a consiti-
trahie 4rgumnt tor the use tf teeth in large slow speech tîtachi.nes.

A nuitîber ai de% ices have beeii suggestect fronttitne ta Unie,
ta enabie tootheti cote uiriatures tae utseti nit short air gain,
anti tue conseîuent s.tvîng in iron anti touiler effet-ted. No
machines with tiiese tievice-i, 1ton-ever, have vet sinoti thetlest
ai tinte anti conipetitian %îth titase ai ordîiîary typîe, andt bave
yet ta prove their ablihy ta lîroduce resîtîts, as at present at-
taincti ai a iess cost.

Tht seetnini; opportuniiy.ta save itiateriai by tut use oftoth
cd armtatures is ver>' attractive, anti wc cannaI itut holie t nia>
sorte day be pr-acticai in the light of prt-sent knowvlcdge. hn%-
ever, there setîns littie ta bce gaitieti by tueuir use in îîîeuliuoî or
large bipalar machines.

SPLIT PULLEYS.
Hias it ever occurreti ta yoti, satys J. A. Allen in the Iran

Trade Review, that there are santie metiiots coming lita vague
that are cheaper in tht long rnon ta use titan toi be withotît ?
Amang these is the split puiiey. ht casts moncy, anti big
maney, ton, ait limes ta cut a keywa.y in a suait wiien a nen' put.
ley is ta lie lacateti. Have you ccci- îti a goti( split poile>'?
If not, do so. A short timte since i fiutti out a wbnle shîop wvith
pulitys anti siiaiting, andi useti nothing but split woodtn pulicys.
Iiod ? WVel, not ai tii-st. Each pulley wsas tîglîxeneti as n-cii
as we couiti da the n-ai-k ai the sIart anti then n-atciîed. At the
tii-st indication of a slip the scrench %vas put on again anti that
settIrti tht inatter for ail tinte. 1 hati tîse pulicys dricing
every conceivable kinil ai ironwvorking îoai, fioi a light duiull to
a heavy liaminci- anti neyer hati tht slightest indication of
trouble. Then, when ncw tools wverc bauglît anti aid ones hati
1i bce shified, ten minutes sufficet talz ucldann tht pîîiiey. Iiiit
whcn 1 titi that job, 1 didn't knont as mut-h as i (Io non'. 1 ai-
lan-eti bouchers ta seli me tight anti looise pîtllcys on the rourtwr'-
shafting, so that for cccry machine having a1 tour-incli bl i tondi
ta buy a nine-inch spiit pmîiicy. If I hati the job ta do again 1
woulht specity clutches. Of course the clulch woultl cost tioaie
than tht extra paiti toi- the tiatibit %vitth s;îlit, anti tîteadtiition:il
loaçe puilley, but flot sa s-crs' much. Anti then 1 scoutit save
wtight on my main uine ; anti mont alsai.

TRADE PAPERS AS AN ADVERTISING MEDIUM.
TIqi..uk arc scores ofibusiness nien, says the jouinai of llimid-

ing, n-ho, -hen totit that tht circulation oi a tracie paptr i5 3,000
ta 4,000o, arc inclinrtti t ridicule ils ciaims as tîn ativcrtising
medium, flot knowing that a single eclition of a iratit plier, a
circîulation o! t ooo copies, i-caches nmore persans wvhinm tlîeywnish
ta i-cach than tht issuefai dtiiy papcr afiîoooo ctipies. Titose
n-ho nîay bce surpriscd ai thi!. statinent anti imiagine thai the
fiurei-s irc incorrect înay easiiy convince theitiseices af tuer
errai- by i-titiring ta tht .commrnicial agency reports. To i-cadi
tht consumer af gencral anerchanulise tltc caily paliers arc a
valuabie medium : ta reach thase particuars' interestid in t-ad-,
the trade papers aiane caver tht field.
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UZ..EOI ftrILWIifY DEPMtfTMENT.

DESTRUCTIVE EFFECTS 0F ELECTRICAL CURRENTS ON
SUBTERRANSAN NETAL PIPES.

tia paper on the above subject read before the Atnerican
Institute of Electrical Engincers, hlr. lsaiah H. Farnham de-
scribes some caperiments made in Bostes), with the effcî of
discoverinx mens to avoid damaging eifecta by electric cur-
vents employed for street railway purposes upan underground

pie.1 lie facts elicited by these and ather experiments have
FZdMir. Farnham to the fallowing conclusions :

t. Ali single trolley raiiways emplaying the rails as a portion
of the circuit, cause electrolytic action and consequent corrosion
af pipes in their immediate vicinity, unless special provision is
made to prevent il.

2. A fraction of a volt dlifférence of potential bctween pipes
and the damp carth surrounding them is sufficient to induce thc
actioni.

3. ltonding of rails, or providing a metallic velumn conductor
equai in sectianal area and conductivity ta the ouîgaing wires,
is insufficient to wholly prevtni damage t0 pipes.

4. Insulatng sufficiently Ic pre'vent the trouble is impracti.
cable.

5. Br.tealinf. thet metallic continuity of pîipes at sufficiently file-
quent lnterva s, is impracticable.

6. Il is advibable ta connect the positive pole of the dynamo
to the trolley lines.

7. A large conductor estending front the grounded side of
the dynamo, entirely throîigh the datteer territory and connected

aieey few unred fret to such pipes as are in danger, will
usually ensuit thei r protection.

8. li is better in use a separate conductor for cach set of pipes
ta bec rotccted.

9. Connection oniy ai the pwer station, t0 water or ta gas
pipes, wiIl flot ensure their safety.

ta. Contiection between the pipes and rail, or rail return
wires, outside ai the danger district, should be carefully avoided.

ti. Frequent voltage measure.alents between pipes and earth
should be obtained, and such changes in rcturn conductars
made as the measurements indicate.

THE ELECTRIC LOCOMOTIVE.
.' There is speiat reason wby the mechanical engineer tnay be

expected ta increase his efforts ini connect ion with tht steam
locomotive, says the Railway %Vorld, for hie is likely soon to
feel the stimulus ai whelesame comrpetitian. Already the elec-
trical engineer has bis visions ai a ltigh sp)eed locomotive and is
prcparing to challenge the position of the steam locomotive.

j Sa far bas hie already progresseil thai many mechanical engin-
eers-and among theni may be fourtd tht locomotive superîn-
tendents af riot a fcw important railways-are keeping in view

j tht possibility ai radical changes ini their department, and,
white perfecting their own machines, keep, as il were, an eye ta
wiiidward. Moreover, there is no objection ta tht material in-
crease of speed on tht groulnds of salety, for in England especi-
ally the permanent way is well-nigh perfect, and fully capable
of pevmiîting almost any speed obtainablt. Altogether, ihere
is no reason ta expect that develapment toward higher speed
bas reached a limit, white there are tnany considiesations wh ich
point ta rapid improvements in this c'irection.

SPARKS.
The extension ai .ht Toronto anti Scaiboro Railway t0 Virtoria Parkt bas

teen Eumplettd.
The Mantreal Street Rzllway Ca. are çaid ta halle mnade a net profit dur-

ing the six winter months. of 559.009.i
The Standard Uight & Power Ca. là; said ta bave decided upon the con.

sîruetion af an clcctnic railway. froam the citer af Montrtal ta lAchine
Eigbî thousanti passent=r were carrieti oser tbe Kingston Etectric Rail-

way on the Queen's tariida>,.
An action for 5:0.000 damages bas been brouli agaînst ihe toan cf

Port Arthur. b>, a persan namrît Burk. wbo tost bis hand Dy on accidiet on
the Part Arthur Raitway. af wh*nch the town ai Port Arthur is the auner.

A considerable amount of new machiner>,. inctudilng a 2m H. P. Robb-
Armnstrong engine. lias ltely beeo added ta the plani of the Sandwich,
%Nind3sr & Ambcmsburg Railway.

It la proposed ta utitite pawer frant the cable station a: Cansa. N. S. for
the operation af an electric railway front Hus±1 Hill1 ta Canso. a distance af
,hree mites. and from Miltion ta Là%erpoot, a distance af six mites.

Mr.Jon laiersn.thtprncipal promoter ar the Hamilton Radial
Elicriz Raitay>. la saiti ta av succecded in mslting the necessar>, finan-
ctal arrangemient% for the carrying oui of the undlertalting.

The tt> counicil of Toronto ahi contraci. witb the Toronto Railwa Ca.
to ater, four unes a day. thet rack allowance, covering a distance ?ifort,
mites. ai a colt of $26oa a day.

.Mr. MciCenzie. of the Toronto Railiray Co.. who is s: prescrnt in tht
Norihwtat. is reporte to lbe negatiaîinR Se behalf of the Dominion Ligbt.
irg Ca. for the purchase of the Manitoba Gas and Etectrit Compacy*s
propcrty and the Street ruila> coctratîct b> Mr. Austin.

The courts oi Montreal have gisen jud mnent aga.a thtMoittreai Stret
Raiiway Ca. for $5.325. in favai ci Mms J. H. an. The pbtintiil's
husband wus rn over by ont af the copays hae caus. andi dîti frt
tht resmit of tht amputation of one af bis leps wbich had bre injuret i n
tht accident.

Mlese A. H. Ed«grds and James Foates. ai Cauiton Place. are amangthe pvatnoters of a compan>, whicb is endeavoring to secure aid frotn th,
munîcipatities for the Construction of an ciectuic Mawaly from Perti t tatn
ark. Ont.

The Niagara Faits Park & River Railway Ca. have paiti Sta.co ta tht
Victoria Park Commitalancr, for the pnvitege cf constnsciing an incline
ratlway ut an angte of flfty degrees fromt tht top af tht banik at the South-.
west corner ai tht Clifion Hause ta the Maid of the Mtst Lartdtng. It is
salti ta be the intention la charge a twenty.five cent, fairt.

Tht Tawn Council of Oshaîwa have given tht night af un>, for an etecitic
raitway ta Ca pi. Carter, of Deseonta. 'Mt rattway wil be buiît in thiee
sections. and wiii cen fromt the Grand Tnk depat through thet ban. wtth
switches ta the leadtng maculacturtng carcernis. A batnus a(i.o o:0 n sec
lions ot andi twa. and cf $2aco un section thre. la a condition of tht
agretnent

A carnpany ls said ta have bren forniet witb tht obiert ai canstructtng
an electrnc raitway ai Nanaino, a. C. with an extension ta the adjoining
tOwn of Wellington. Thetor! wiit bc about ttn mites in teitgth. ant i i t
suid ta be the intention ai tht prnmaies ta malle tht construction antd
equlpimcnt ai first.clais çharacter. Tht mat ixh exptcted ta be in operalion
by tht ist af 'heptember.

I: i reparted ta bc tht intention ai Mr. r. W. Cotcteugh. ai Setluirk. ta
commence immediatety tht construction af an ctectric ittltway fromt Winni-
pegt ta Selkirk. for vehich ht halds tht charter. Ilia probable that tht con.
struction ai the road ai be done b>, contract with the Winnipeg Suret Rail-
*&y Co.. but shoutd tbis not prove ta be thecame. ultîssalithat Dututh capital
wiilie bf(«hcominRi ta complete tht undertaking.

Application is btung matie for tht incorporation cf IlTA Conmpagnie de
Tramways Etectniques de Quebec." for the constructiaon afan ctectric Street
raitaa>, in tht cicv ai Quehtc and througb tht suburbs cf St Valier, St
Sauveuir. Jacques Cartier, St. Roch. etc. Tht promasars ai tht Comspany.
art Messrs. J. &. Latiberte. J. U. GCrgary. B. Leonuxd. P. Dumautin, J.
F. Gua>, and F. M. W. Pampatan. Tht capital stock is ta bc Saoaoo.

The construction ai tht Hamilton. Ijeamîvilit & Grimsby Eleciric Raitway
i bting pushed forward in a mati active inanner. Thirieen mites oi track

have been compteteti. lesving 0217 iCur mites at tht Grimsby endi cf the tint
ta bc fin ished. Tht power stAtion is weti.nigh compteteti. and tht cars for
tht equipment ai tht road about rend>, Wo shipment. Tht comspany art
unfartunatel>, st11 experienotan difficult>, with oneor two of tht municipali
lics regarding tht riglit of ay>.

Tht City Council af Huit bas granteil tht application for a ébarter b>,
Mr. D. Viau. an bebalf ai a local compan>,. for tht construction of an elte-
tric raitea>, in that ci:>,. Tht periati ai the charter ia tbry.fivt years. It
provides for exemptiont front taxes fat fifteen years. for the corrmencenet
af tht work within twa years. andi for the expenditure of $:s.oaa thlerton tht
first yrai. andi $3.oaa a year far the succeeding ten yeara. Tht carpoiratian
has thu righî ta purchase Ibot mat anti equiprient at a price tabe fixeti by
arbitration, afler the expiration of twenty Ieau.

tn repiy ta an inquiry. Sir Adolphe Caron stateti in tht House oi Cern.
nions retent>, that the cantrac; made witb tht Ottawa Street Ratitway Ca-
for carrying tht mails ftai tht railway, stations ta tht post office hadl proveti
ta lie in evtrIr way preitrahie ta tht fariner systemn by maI caris Thtcon-
tract ta for a peri of faur y"ar iront ist Noebr 1893. at the Price cf
$4.000, per yer. which is ilightly mare than 5100.00 abave tht rosit oi the
old methoti. i ta underatcod t tht Government bias inttier conifddtra-
tion proposais front tht Montreal and Toronto Street Raitay> Cornpanies
for a lle service ta those cities.

Il ia reportet ta be tht intention ai tht Toronto Rahlway Ca. ta extenti
theïr Mimico tint ta Buthngtan. anti there malle cannectian wlth a brandi
ai tht Hamilton RadIa Etectrit Railway. chus prvdinif througli etectrictran-
sit betweev Toronto and.Hamil ton. It is saiti tah, the intention ta tquip the
tint for paasenge andi frighî traffic. anti in tht case of the former. togive
a liall.hour service ailli a speeti cf îtniy mites an bout. andi about hall th
price charged b>, tht G. T. R. Tht opinion ha expresseti in stme quartera
thai tht C. P. R. Ca. aret tht back af ibis proJect. with tht abject of ob-
îaining. fret ai charge. rii ci ay> betacen Hamilton andi Toronta.

Section 310 cf a tlta oi the cly> ai Mantreal for the regittatian cf the
Stret raitay> reatis as folio":-, Tht campany shail ne carry more pas-
sengers iban the cars cau coci-enti> accommadatc. and tht nuniber ai pas.
senigers eacb car cmu accetimodate shah be previausl>, fixeti andi dttermtned
b>, the City, Surveyor. anid indicaieti upon a tard posteti inside anti numaide
o ah ar." Tht City SurMeor bas decideti thai an ardinar>, hors cr
tan hoii Irot îaeaty.faur ta tbirty-iottr passengers, optn Cars front hîrt>,
fic ta, fifty. and motor cara (tomnt htrty.six ta thirty.nine. Tae ,
instructed tht cterk ai tht Recorders Court ta. ta legal pýrocerdings
ainsi the Street Raitay> Co. for avescrawd ng thtrcs.bthtaewa

Mr. Thos. Totit. president of tht Cati & Preston Street Raitay> Ca..
statedtia a rectalt meeting ai tht dire.ctars. that tivt commeat for dynamos.
mater cars. overbrati wark. bolting rails. etc.. bati bc=n awavded te Mesara
Aheat il Sapet, ai Oitawa. ai tht inui et $z_.9aS. and tht cantract for en-
gines andi bolers ta tht Goldit & ?McCuliacb Co.. ai Galt. at e. He
swaeti further that tht rails. tits. pasus and spikes ant lrte trailercars hati
bren purchaseti b>, tht Direttors. ant i tat tht only rentaining contracis ta

le t are the tectian ai a power bouse andi the bridge mves the Speeti, teu-
drsfor ahich ave aready n. Tht matiis erpeattitabrin runnisng rder
by tht tsi ai jul>,. Tht test of tht oati. including equipruent:' it is %Mdt
wtîl noi exceeti S7.lo

Tht construction ai an elcatic vras>,a. connecting thet bans ai St Step-
lien N. 11. anti Calais. Me.. bam bre commenceti b> Mr. C. A. Richardison.
Prts-idrnt of tht Wercester. Mass.. Construcion Cont any. Tht road iii
lit seita miles in leneh extenting frot tht steamnoat tandinR ait Calais
thraugb tht principal strtect of the toan. anti cr1ssing ta St. Stephens by
means ef the two bridge sta tht St. Croix. Tht roat will be equippeti
with ten cars. ech car being capable ot actomtntdating fi1>, passengers.
Tht Company propose. alto. taýsupp>, clectric ïh antiposer. Tht power
station is ta bc of brick. thirty-five bforty eet in Size, with a chîmne>,
seven>, fort in height. Tht car sed% wi t t i rty.flve by tif: f Itin aise.
built of wod. A ont buntireti and if611 h. p. Balt engineaiwlftrnisb tbe
motive power ta the geeraiming machines. whicb ai be of the Westing.
house type. Tlie offier of tht campany, wbich lias ar dup Capital
stck ai $oo.ooo. are as follaws: :.Ir. 1. C. IÀb.o a aervtitejle.,
ireasture; Mr. H. A. GoodlenSigh. ci Brighton. Mlass.. presitient; NMi.
Curran. a tawyer of Calais. Me.. secretazy . Mless Pike and Hill.e «Calais.
anti Mr. Richardison. diretar.
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Alternating Current Incandescent Lighting
Apparatus.

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.

e
'ORIES:
,-ough, Ont.

Offces and
roamle
Ilis Strect,

N. S.
re Datnie St.,

il* QUE.
ain Street,
:;, - MAN.
Ile Street,
ER, -B.C.

e

We *Manufacture only the most modern and perfect machinery, and
our standard of workmnanship is the highest.

We have just issued new illustrated catalogues on
0

RAILWAY APPARAT US . . . .

ARC LIGHTING APPARATUS .

INCANDESCENT LIGHTING APPARATU S (Diec an

Please mention the CANADIAN ELE.CTRICAL NEWS 'when corr..Donding with AdverU»gro

june, 1$94
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AN AID IN EDUCATINO MVOTORMEN.

1,111. propel liaiiillig tof fic conltrillr î,, tue iiosi iimîîortaîit
pitlit l illoîti)rnîanti etî.itua min and 1 is%- allilotsti iiîptîossîblc to
trio i a .am tii liandle tire ctitroi er p.î -)crly titi fr.ss lie tinicr-
sttii(1% thc Ijiflt îjiIt. oif wh at ks gItsll tit andtit Connuectionîs
till.îtale t beiiî>f madetl ;v, ihle liatdie is îtîto\n fi nîn point Io point.

i.'

c.',,<~ZV

l'.dîîc:îing a I irIze niuîiber of iîiotoriien wîo hiave hati no pre-
VHItîU onîldetf elcîrtcitty os a diffuct task, it *its bcst, andi

iiytlliliî ta biuîiîlify uîî.îters ouuglît ia l>e >ladly teptet. Thie
-tccotîipainybng ilustrationi is traint a bloc jîrinr wliicl is supplied

Io Cicr>' iiîuîarslii.in 01I att c ahtiet sysieni ofthis cit>'. On the
b.uie sîtcet are a1 fcwv inîstructionîs anti a brie! wÇfflanaîion of tire
conntections. Theii idea ut tht. diagramt, as wîilt bc sci, is tai give

the connections for eaeh contmoller point in the. saine relative
p>ositiouts as t hiob ta ket by the. cotruie: lianîtle iii iiîaking (lie

coire5sontliig connecCtionls. Thuis ipîrticîiIar dilgraîn is fot the.
i;eneral Ehctric type " K " contraller wvircc to N't. P>. itîotors anti
îusuiie the iteld Jouit iiic.thiuti(if cotîtrol. Of coirse tire ideca is

aîîîlicable îo any coîîtsollcr. NVîîh plain rcheostat control sucti
di.tgrniiîs wvould flot :bc wortli tht. wlîile, lait wvlite tht. coiîuic-
tions are as nttînerois d v'arieti as on scries-panaliel cotrollers,
anytling ithat til<iîî ifyîiatters tu the. befuditidtuinti of the.
uiatorii.:uîttti uiiig thle Iîa mii inu perit, slîould bc adoltîpd. 'l'lie
île;arutiielt onil)(t ic ati tet sy!stemn *is tintier the. charge of Il.

P>. Rluttg, whô k.;doitîg nrioct tuî Save rcpairs by a thotougli
education oftire mnen under huisî.

ALLORMEINE ELEKTRICITATS GESELLSCHAFT.
WE learti front aur Motî(real' correspondent that Messrs

Muîtîrtlit N, Co., -Montreal, hiave secuirvîl tire sole agcncy for
the Domninion of canada, for the Allgeniiit Elcîricitats -Ges'
el IsÉi.tft,(Gener.i F.lcctric Coipaîîy of Blerlin, ;cuiî~. rite

welkantltyf tht. goutis of ibis îtn thratîgout Europe
aînd tlic Unitetl States stIoul secure Messrs Munderloh & Co.

a1 portion of the tratde iii tItis coruntry.
Thelî exhîibit oif ttic Comtpaniy ai tht. World's Fair wvas hîighîly

praiset by roan>' ofthe leaîl'uîi Anierican electricians aîîd en-
gioeers,-it being unie of the targeta a-id fini'st fi tire Electricity

' iltilditig.' -
TIhe introduîctioni of clectric strcizî raitways un the continent

of Europe is (tue chîieP.y to tire Alîgeiicne ELektricitats-GeseIl.
schafr, itho have carricti ont b>' fi tut greatest tnuber ut
trolley systenis in tawns. WVbere sharp curves occur aî special
arrangement of the overlîcaîl wviriuîg is provideel for ohtaining
aie ercatcst possible. stiootlîness iii rîînning ; ibis is effected by

.1 suitably sîtapeti instrument, facilitating tht. speedy fixing anti
retiioval ot tht. spa-n'%vires betwcen the. curves. *Flc Alîgemeine
Elektricitats -G csellsclioft itere tilt: contractors for the. transmis-
sion of powcr-froi Lauffen to Friokfori.

MIr. John A. Bturns lias bec t plîamntet nianager of the edcc-
trk'al andi ieclî:nîc-al clepartnient ot Mtessrs Ntintierloh & Co.,
andi itîquiries for gootis for wliiclîIt li as the. ageocy shoulti be
addressed tu Munderlohi & Co.

lThe Ciy 4inei.. or 1-anîston. is consideting the. advis.ability of ruainu.
f.tçturiqirc lectrîtc tight for tie purnong-houstse iIurtihîgion Bevach. on the.
luciiiies as is dont. ai the. çîinpsng statiion ai Toronto.

TBEl 0

EDISON &'SWAN ELEOTRIO *LIGHT CO. Ltd
LON DON. -ENGLAND

,, MA N VCIJUR F...

Dynamos, Motors, Arc LamjPs,
IncnescntLamps; Rosettes,

Cu-us Branch Blocks,
~Tumier Switches, Snap Switclies,
Jack-Knife Switches, StoragÉe Batteries,

M ~Transformers, Rubb.,r Covered Wire

EVERY DESCRIPTION 0F ELECTRICAL MACH1UNERY AND ELECTRICAL SUPPLIES

çJOitN F0FtMfk~Ne ligerqt, : 650 Graig Street,, Moiitreai
Pleasof mention the CANADIAN ELECTRICAI. NEWS when correspondlng wlth Advertlsers

CANADIAN ELIECTàîlcRLI -NEWS june, 1894
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USEFUL HINTS.
~eCr Of l tilt- shsutnt circuit or a gelien1tor (,)t tulortor> %%liait! II S.Irge-I.

M5 thte tniltsclu tiscllirgc frut% lis fine' ssiniliî as htibl. Io %T.1111 Ille lisiîla.
lion aind sonictisntes disîoy il. ltrhei c.îc of aiiliotor. aid-. the wiiîliîîg
reil.leiling itit.îci. tili, lotor tilt rati e :%tilt Ille' &iliiîor,îil tl lw ut cuii rfiil i
batrre oeil 111e .îi.u

d% Goïmut sut.gîINC -< '.U.îîi Iu natter allait .lIit s f-hoîîld Ill peirtîetlv
seuire il5 ees ctMry lu suldter tîteli. andt Itn lhss 't rk iiuting liait li atoit
soluîtion usuelst îeeo1îIîines ta es ily litte touts' 1 ml ie u ls givei bllw.
Atter the johit a coipI;e. Ie ;,cec shioulti le st.i31bcîl oùi betort ;Itîibl>îng
the la1pe :-Satur.îtcd solution uf zinc. 5 palris .alcohiol, 4 parois glyctritne.

i pa.rt.

he tuebl eCOnoilîy yet repOrtect for a triple eXpiii1 engluen s3 12.73
Pouils ot kedi water pet liour tuer htorse p>owier. This lias hueni satistactoriiy
sliottr lv a Sîilîztr Coîliis cigne aii t;ertîîany cvîtli cylititlers 19.6,% aii. 26_1

in. ltiait 47. ýjý 1,,. ty 55 2 ,ti. sirotée utl 65.S reclîiîioi5lier Iflliite. z45
p iîL~,luIler ItrvSuire 111il reaaut a4 cxl).11isioos %villa Ait CYlIiiiîets iiil rus

ceiuirs jaclueteci seatil lise ,teatll .ss boiter pressutre. -. luwrr andi Frautiis.
sion.

In pipig sep a boîter the. stop valve tri thte iliai su pily jipe shldi be %0
pliýjceu tli.t a ter Cc.tiut coltce nioni he valve, tls as li. liite tri CtCcîr

wliere n glolue valve s usesi anrd placelit i l irîzontat essaimi iii en tiprîgli
positini ortr en ltritîcal miain. lit tiller of dlem: Ccse n atitsi t-uldtacie

provittei. tant a îiiuclî blles- pl.îîî as tu llce lt, v.lve gis a1 horizonta.l pi.
lion, or else use .mîî anîgle s.11C c%%'?acte avale'r case <ollec troule. is sure 10
conie. front watCr.htiîuiiiei bre.îhing conne.ction5.

tri case in aritre shoulil gQ et %tellte iii transit or frottuitler catises.
il should bc thoroiîghly dteî out luetote bt:ng rui. anîd elhes sav's tlt Aieri.
cati Ntechiantc cari red l lone tin seterat c.tys. Whie ovetis .îre Iiarily.
-as ini tadtories. tlîcy art- tisei for thîs iuîrpose. nrid a slowv stetil>' ?sleiir
seill do the tîork. t:tinR ce nl t0 ladve et too bl. In central sialetiiS.
where thiere ms nu overi tliey > M.yotten luro ai current front ariotier iii.-ihiue
througli the armitiiri'. haviiîg a nicter ini circuit s0 as 10to~ t 00ititu icli

etrrenit ut tTht1111lii lls i iilrlul .ly tle toutii tlie 14eSt ut. . in ist
ci',,, essai Ii il ui.glitl% durs elle tir iluili . .15 Ille cuirl it lsi'es ti, iiigl il

îery tllot iîiiglily.
Ieiv ettu les luttuirc thle liitih uf \\'.lit ;% iuri,îu.lic îf .\I'suuli i.% dei.

sC litii tiiie t los lioIt e;i». C %aS NItel. andii .- etalti j.iî utit
tiIiilt.rii tuîrtinie a lieel Ily a% tîî.udiie lie iiituIe - NeotîIte. \\'li 1 siltlon
L.iic lard tht' ( 'Itfiiotit hei a s Menta 1l , rtix.a tttig %%it bat .s allant- %si Ille tIIKir
of a~svu iî. u lar iî.î, ls il;4 t. wc lise titi voirviltul c:1lactu 't'tu

ihs gr.t titi h ie 1t lftli tenhîny %lit, >Çlelit tic ptiss ut JCuirii a iiier
ltgtitliii troute l is .îitelttit iig lt.iikli. ;essai hy telie ilitî of! ii bril
roit Ott the -,tiaes uit aile A\,rî.îîî Se.îlier signa.l seit ie et irldl.ul of tttcient
ri.iyb reîe.tstql uIl electite tgbik Il)iy îîe.us uif elile couuiitg: Mstlil.

SPARKS.
'li total paier el.îiii tîi.t tuie tti Il utO.ftirl 1101V lias% tIl'lest tXultîiîueî

teleplioli uttic teI ut t Orutitu.
.Nlestr s I ..ie Bîrus . eligilie tttltlrs. St uire.îl. lre îtpjlyi lo (or soecur -

pri u liuller elle~ Oii. t Of li I .. îiiîîliiii 9j i ( 0 ut tli tu C.tigii.tl uf $ 250.-
000. 1l11t: .rgtseî of iltrit ss utks iscuta illiel

*'hie *lorunto R;tiltr.ity C7u.. Ii.ive giveri assutranice t0 tlie ( uvlgîîî. ' of
Turonito. tliat thiiy ;ire %tiîliiig iii lîy tit tIlie dc. eîîî l 'cgt t ii itrves.
tu Itre\seutt tt pwbi4uity ut %%;îe ruttttlier îî.îî oiî tlii' lIilt-tenir
datigi b>' elctrolyi c utioni.

Mîr. l-'rdvric .îcholîs. satanilKer <if t. ('ai.ialiî i .eîîe,.îti levtric CO .
selicîs ak t y a. ofrsiî.ts ut t Eîu lî Ars I . Ntlss'. tit' obier t.îy

rcg-tritiîig liisirtss condtitons. esteselliuilt Is t 'i rig t&:rc.llîl sur.
girae tua filîît tli.it titiee iq)u failliiig off in tlle elcîrte.il lîsiness. al :ili
(,iller lises or tisl Iuistiuîss iliere hî.is lm-en àî Nhi îka gi of 2;, ii 3o per
citt. 'Tie oijtiitou obliis t l as satln as5 tit lttttîcss aiîiîl t 1 Ille.

sent lirev.iibg lgegins tai etear aui.y. ilitre a l liait ;isrIa tvriol ut
great acticity mi eu tic.tl ltttireb- iii luis cuntry. litte lsitcuilrly Ill tlîe
lise oft electrie t'.iiltt.uy extensioni.

HAWORTHL,,L, BELTING C0.
MAKERS 0F AIL THE WIOE DOUBLE LEATHER BEITS

Used ln transmittUng power for the

TORONTO, HAMILTON, BRANTFORD, KlNGSTON, PEIERBORO', WINNIPEG,

and VICTORIA, B. C..

ELECTRIC RAILWAYS
OFFICIE- AND) FACTORY: 9 AND II JO&RI)N STRI.ETr,,

For iridoor lighting.

THE EXACT ARC LAMP
Direct - Incandescent or Alternating Circuits.

IT 15 WITHOUT A COMPETITOR ON ALL CIRCUITS SINGLY OR IN SERIES.
it is flot affécced by the flashing oif niainc.
IT CAN BE REPIRtEI) BY' ANY ONE.
It 'ts niuch niore reliable in action and %vtîil sase flic rosi oif ptîarotîen.
The encîgy cxpendci ou the cîccto îfl:tt'rietb' tocianisto ho opierahec illost arc

lainîps is i»ilizcd inII'itE EXACT 10 cohat.nce itt c:înille poster. lisî resisl:tice as towcr
than any oilscr lanip-

Biýiy using this Iamp ah, the tequiremcnts of a city for power arc and incandcscent
yihtn may be met by an alternating plant therebyj savmny. cost af direct generators,

engincs, shafting fine construction and maintenance of same, thus rcduciny thte cost of
installing and maint enance nearly fifty per cent

One lamp can bc btitticd on a 5 Iight transformer and frot 25 s'olîs tit.
To Eletrie LghtlngCompa Ies. sstll p*îy Yole1 10 destroy puîr lainfps andt

To lecrieLigtin Copanespurchase direct front us............

Tb Grnlen Co.,cr lle. THE EXACT ARC LAMP CO. 0«CANADA
tener h . Iuauatris Utn John St. North, HAMIL TON, ONT.

tîidr li '. . îih StriS.CORRESI'ONDENCE SOI.ICITEt).

Please mention theo CANADIAN ELECTRICAL NEWS whon corresponding wîth Adivertsers

j ute, 1894

Vor srci tiglàting.
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SPARKS.
%IfeSis F. Il. SieeiKr & Ce. tuile coinned ilit ni tniu<acitire o( clec.
Men.t unîaery tii LtÀttli.00l. Que-.
. baeTon Council ofai llary Centre. Onit.,are urent Ca hâve iteitid

open the. putettasew of un clectric. light palant.
ess.Gea. Il. Hlarpe & Co. ate erectung Ilotes and sirirging .bar fur

clectr, Im nil poaer (o conirarcial pctrpost.s at t)îta.Ont.
il is reportent Chat sonte cstîrens of Si. John, N. Il...tue endeavonng te

terri a t~ui;Iptny tu snst.'. an ce.cti lighting p!Aflt .t St. <.eurRe. N. H,.
lite City Cancil of Calgary wtit shoilly subnîît ta Che. r.atepîyrs a by.

la*w alutssulng tie esp)enduture Of $30.000 (ar the It'.rciI.se ai an clectrie
ligt ptwtnt.

A Mr. Can biait recently visited the. tawn of l'arry Sound, wîth the. view
orn a Etectrue t.ght Co..* and aiae establishîng a miachine shap far

t=ture ai electrical app.srattîs.
Inca at-atton bai iseen granird the. Woodstock and Canterlytit ri 'Trie.

pshone ca., ai New !frunswick. te bud anmi aperate al telephane lne bc-
1.weeiî WVoostacc and Canterbury.
l errnîison t'. belnR sought by the. Standard Etectrie llaaer La. Io ton

elecitue cars thurough Cote St. Antoini andi Notre Vaine tc (;race. andi ta
enter the City ai MIontre!al by way af Dorchester Street.

Suit% bave laren entered against tht. Maonireji Street Rait%-, Ca. by the.
Bl and Fedect Teephonr comiparues (ar coîst.en-ttaon aur the use af
tîteir potes and ta restrain the. defendants (rtit u3ing the. pales in the. future.

It Ji saud ilat in viens af the. tct that aniy ane eontpany hi'. tentlered far
thme cantraci for stres ltghtîng ai Iontian. Ont., il ît in contemîplatian %c:
arRanîze a joutit stock catnpany of Joint bus.iness nmen ta trntier fac the . i.
chuse.

*l 1be W.terr ansi Lsght coninisite. ai the. Gaderich Town Councit. reani-
niend canstideratian by lie Cousicit of the. applicatian of the Wuingh.tni
. lectric Light Ca. for permission ta instali ntcnesetlcrî sbîî
plant.

The t'talc fil & Boile.r lnitraticr Ca.. ai L.ondan. Ont., are trported
ta be abaut ta instîtute open n(teetngs ui which lectures an ecanorny in ent.
gsinrmnrng will [le deli'.ered far the. henrnit ofaper;ttuceengsncee. and a%% tiers

ai teautîtitain%.
1lbc followist students of electrictiy at tht. Taronto Téchnical Schaal

were granted certîiicatea of proficiency i tht. recent exainatnsin: J. W.
l.ansan. S. Si. Clarke. 1. R. Jeffrey. 1. R. IPattersan. A. Caulter. Il. C.
Champ. 1. Pheston. Bl. Kirk. A. L. *TorR1.t. (;e. Adanîs. i. D Adamts,
W. IlAhn. (;e. trutninuîng. fi. F. éluitchison.

l'te Rayal 1Etectrsc Ca.. af %Mntreai. must bc r.'garsted ams havtng been
unfartunate ai tlc. PotluàwngR clase uilan tht. detructian af their incan.
descent ligtgbng station. riame the. explomt cf a tloler in thrir miît end
liRhtang station. wrecktnR the baoiter hause. but fortun.ttely doistg litile
dam.sge ta the macbtuter. Il us stîi mare fortunate tuai na iajury was
dont. ta iny ai the. cniplayee ut the. station, or ta tht. crowd of peoplt. wbo
nsere al te lurne conguegaîrd un Sohmer Pa.rk, '.sbch inimedtately adjoins
tht. lghîîng station. As tht. resat af the. accident. tht. cetcîc liîgts
throîughout tht. cit> were tenparrly extîngutîhetl. but in a ver>' lutte tite
seven curcatîs were put on fronu the. Wellington atteet Station.

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

UAdIlFAt-(FRL ANS) §SAS . 5>5 %^Lac atv'.i ENV %114ION or

TELEPHNIC .e ELECTRI CAL APPARATUS
LIME MATERIAL AND SUPPLIES.

Witt furnsh tenders farsupplving Warebouses. Public Bluilinugs. flatels,
antd Dwelllngs wath

PIVATF ANI) LOCAl'I. PHN SST1.
IIURGI.AR AT.ARSS 11OTEl,. LEVAl'OR ANI)
O1IIR ANNL'NCINFO<S. IIOTLI. ROONI ANI)
FIRF CALA, IIEILS.Ll.CS. . 1USII
.li.. .. .B 1l'ONS. ETC .. .. .. .. ..

Wi ais furnish tenders ta Cittes, Towns and Villages for PI)t ALAkUS
ANS) PO<LICK l'ArRoL SYSTIS.

.CardroxwSs iif Ar fuumi4ed on 'i>m caiio'.

SALES DEPARTMENT:
MONTREAL:

liell Telephane Butildling.
367 Aqiteduci Siree.

TORONTO:
tienl ýl'elphone Building.

37 Tenîpetance Street.

H AM 11. ON :
MIl Telephon. Bilding.

HuRbion Street.

OTTIAWA:
Bell 'Tlephone>t Building,

Queen Street.

QV'EiIEC:
Bell Tirlephone Building.

St. John antd Palace Streets.

WINNIP'EG ;
Pairest Block. N.atn Street.

PULLEYS IMACHINE
MOULOD

STEEL ROM
AND OP

e teoi P.tm PulI.ya are practicaip
funbreahabi. ameigtras atro

sisait, as'.d coet *me au oast puaileys.
f a

* ANV STYLE PURNISHEO SPLIT

SHAFTI NG:
HANGERS

fBRANTFORD,%
1< CANADAI

TURNED IN ANV LENOTHS UP 10 28 FEET.
SAVINO COUPLINGS. STEEL OR IRON.

PERFECTLY TRUE AND0 POL.ISHED.
KEY BEALED WHEN DESIRED.

RING OIUJNO AND RERVOIR 08k ugMKaRIgS. STANDS
FOR BRAiRiNOS. WALL B9OKBS. SPRCIALLY HRAVY

PATTERNS FOR RLEOTUIo WORI<. OUR SPECIAL.
FAOILITrla «ECURE YOU OWw Paie"

AND PROMPT iPN.

WATEROUS

il ANUICACTUIR111 Or

.... Get our DYNAMO BELT for Slectrlc Uight and Railway Work...

Pissa, mention the CANADIAN ELECTRICAL NEWS when correspondlig wlth Advertlsrs

CANADIAri r=liscTlîlrAll Nrws june, 1894
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HO A IIAEAIZN. 
W'ARREN YSP.

Contracting Electrical Engineers

AHEÂR SOPER
O TTsW- 0 TT-r

CANADJAN IlEPRESENTATIVES OF THE

WIESTINCHOUSE ELECTRIC & MFC. Cou
Slow Speed 

Slow Speed
Single and 

,Direct Current
Nuitphs 

Dynamos
Alternators 

and Motors

E/ectric Raiiway Equipments Complete. Transformers,
Celebrated Shallenberger Electricitg Meters.
Sawyer-Man Stopper Lamps.
Ahearn E/ectric Hleaters for Direct or Alterna ting Circuits.Longq Distance Power Transmission a Specia/ty.

N TC .The Westinghouse Alternator isthe nyAtraoNOTIeErOf itstype in whichthe Armnature Couls are removableand rnay be kept in stock.,. Couls are lathe xvound, thereby secuiringthe higliest insulation. Ail armatures are iron clad.

FOA' ESTIMAb TA~S AN!) FUA' 7/E 1 ' INFORM*,A TIoA%~î'IS

AHEARN & SOPER OTTAWA
-lease montIon tho CANA DIAN ELETIA NWwhn correspondinq wlth ýAýdottI



INSIOC11NtiAL Ittle Giaqt TU<rbiqes
44ATKRb FII. ou ALI. uitV04

ln Arohitectu re.
Architectural Drawin5. 41ORIZONTAL OR VERTICAL

arlâe r; neeI Waler Wheel Govemnors, Machine I)resscel <;car-,

sUrveyI.j and M.Opi.ng. II1O - ullys, Sh.i(ting, llfangeas. Etc.
Mohanlos. W~~.~*Ir<te. for P.liwl giti ,. in7et9 Liâts.
Moohanilcal Drawing.

Mnallet Branches. and ,e.ie.yb.,. J. 6. WILSON a GO., GLF>tORAI, ont.

t> plomas awarded. To begin studentt, n'e on
ktow Ww t. t tAt anmd writeW.x fcJor Fr.. Cirutav et
inforin ai ng N.tujeî n n cf ttudyinR tu ESEM BlE LT GASISJAC O PN

Head orne:4000 STUENTS

J. Hcmt Pjrk . Conutn ni.ne.

.Subçcnibect Capital, $2o0,ooo.

ROBB-AHMSThONB AQTOMATIC

ENCINES
'1'tiese Enîemsia.vi titr gitu-, simple, andt inns

pe-fc ily wttl goorrno in , use.

ROBS ENGINEERING CO., LTD.
.1 ,,.herjtt, - Nora Srotia.

11HE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.
KINGSTON, - ONTARtIO.

s A M . eI A c T r E" ,s 0 "Locomotive, Marine and Stationary Engines

John %lott.lon, LE1 .

1'. If. I'uidom. E'*.i

JAMES LAUT,
MANiAGER.

JOHN FAIRORIE VE, Chief Inspector.
FuIl ;overnilient I>eposiî.

ELECTRIO

WATERWHEEL

COVERNOR
A! TAI7rD.
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PACKARD *TRANSFORMER

IN presenting the Packard Transformier to the trade wve wish
to suite that it bas not been placed upon the market until it bas been subjected
to a most extensive and rigorous systern of tests, wvbich have established
beyond doubt the fact that it is unexcelled in efficicncy and regulation. In

securing these two very important resuits the necessity of superior insulation and cool run-
iiing have not been overlooked, and we have also excelled ia these points..

In construction, the ring formi- for the couls, which bas always
been acknowledged as thcoretically the only correct forin, bas beeni follo'ved. 1 in this forai
there is absolutely no dead wire, as is the case witi ail other forms on the rnrket, andi the
iron is so distributed tbat the field on every side is equal. There is but one joint in the
magnetic circuit, and the energy required for magnetization is reduced to a minimum. No
Iaborious effort bas been made to get a so-called -separable'* core, as naturally the separable
forai cannet be as efficient, having severa!l distinct breaks in the niagnetic circuit, wvbicb cause,
in addition to the inevîtable Ioss of efficiency, excessive heating and a disagreeable huimiing
noise, besides which the separable forni is generally more difficult to take apart and rebitild
than the built-up forai which we use. Th e core of our transformer is the only one on the
market having but ont break in the magnetic circuit. 'l'le practical difficulty encountered iii
this forai of construction bias been to secure tie proper insulation of coils. This 've bave
overcomne by an entirely new nmethod of transformer %vinding, and have made a coi! wVhich
absolutely cannot burn out wvhen loaded to its rated capacity. lu short, wve have a coniverter
which approaches very nearly to perfection iii every particular.

To show the trade that we are wiling to back the above statements
l n every way we guarantee each and every transformer to be entirely

satlstacrory In every respect, and wl! replace or repairany converter
that burns eut under a normal Ioad, free of charge to our customers.

T~:PACKARD :LM O
- - - MOINTIrELzL An-
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Ce W. H EN DERSON- Manufacturer and Contractor -'ELECTRICAI SUPPLIES
...EST Il A11-> FURNISIIEI O ..

Wiring and Installing Complete Electrie Plants

i.i ( ti m %I A1'iAU )t% i )f%. . 1 - i .I<îZR 1 >. 44 B luUIy Street

A ic i I,~ Nlm i t.iXN i iT

LAMKIN PATENT STEAM PIPE AND BOILER OOVER1NCS
(Jottoil fl«esfr * ;l.kc &c., £-C.

1 A. 1 iv liU-sT sortiN AAi.

Gariadiaq Miqerai WooI Go., Ltd 27.- 122 Bay Street, TORONTO.

LONDON MACHINE TOOL -CO,

Machinist &. Brass Finishers' Tools
A. I. WILLJIAMS, Gen~<t ie:rit TORO(NTO). ONT.

It is no longer necessary to import Carbon Points.

THE PETERBOROUCH CARBON) AND PORCELAIN CO.
...can turnish them eoual to any ln the world. as they are ....

Carbon Pointsflor ail Systems of Are Light, Battery Plates, Carbon Brushes,
AND ALL KINOS 0F PORCELAIN FOR ELECTRICAL AND HARDWARE LIMES.

'76 YOPDnl 8S1EEMM THE J. O. MCuLjuiiN BELTINC CO. MONTREAL

THE BABCOOK & WIL.OOX

WNATER TUBE STEAM BOILER
IS NO»' >UILT IN CA4NADA.

Sutbi-fr ii ~ross N l ehciric lighiting and Ra;iliways. I-feating. Etc.
Ouerit forOOO IIors Powr ii s

Send f'w 011T 1».. i % xx i cr mi~phaîo Fi)f inforn.itionnand Esiiîn-ic% furnislied.

1I<u<i Offire: 41.7 O~. U F TiLt lE BUILDING. .1ONTIRLL.

E. G. FIjENGIi, Gjeqferal ftgeiit for Caîqada
EBRfiNGti OFFICE, DESERONTO.
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