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ELECTRICAL PLANT 0F MACDONALD
ENGINEERING BUILDING, McGILL

UNIVERSITY, MONTREAL
Tiw lighiting and powver electric station of àMcGill

University, Montreal, has, during the past year,

undergofle extensive enlargernent and up-to-date altera-

tions. The dynamo roomi is located in the basement:
floor of the Workman Technical Building, beside the

boiler plant. Tlie roomi is 36 (t. 11Y 14 (t., wvith stonle

motor generator (Lundeli) is used as a booster for
charging thiese batteries.

FOUNDI)TONS.

The fouindations for engincs and generators arecub
stantially constructed. The floor rest on, bied rock,
tipon wvhiclt is placed 18 inches of concrete, two
ply of tar papcr and asphait, thenl againi six

inches of concrete, and one inclh thick of Mosaique

pavement. "The foundations for the 75 k.w. genlerator

ELECTRICM. LAx T Mci..UsIV',tSITV.-VIEW OF SW;%ITCIIIBQARfl.n

walls, covered by coats of cernent. The floor is 01
.Nosaique, presenting a well-flnislied appearance.

C.ENERATING PL.ANT.

ie equipment of the generating plant comprises a

35 .w Edison-Hopkinson dynamo, direct coupled to a
higli speed Willans engine; a 35 k.w. Siemens dynamo,
also driven by a Willans engine, and a 75 k.w. mu ti-

polar General Electric generator, driven by a 100 h.p.

Goldie & 11cCullochi horizontal engine. Space is re-

served in the dynamo roorn for doubling the present
capacity of tbe station. Beside this, two sets of storage

batteries of 55 celîs cach, of the Crornpton-Howell type,

Soo amperes-hour capacity, render useful service in

lighting the buildings at night or on holidays. AS~k.wv.

are carried 6 fcet belov the floor level ; the rock
.vas picked out and solid concrete masonry put in place;

i >4 in. boits are sunk 3 feet deep in best cernent con-
cretc. The foundations above the engine room floor

are made of enarnelled bricks placed on edge, with

corners of dark red marbie. Those for the Willans en-

gines and generators wvere siniply laid on the rock, the

facing above the level of the roorn being of lighit color

enamelled brick, wvith corners of marbie.

THE SWITC1111OARD.

The switchiboard, as shown hierewith, is 16 fi. long

by S ft. higli, and supportcd on pedestals 18 ft. above

the floor. The board is of polisliý,d black cnanielcd

slate 2 inches thick, made up in four panels, viz.: The

N o. ..



lîlihtinig gencralors panel, the distrihution paînel, the
pou~er paneil, and the storage hattcr> panel. As~ tis
board wiII sonîetinics bc ei .to: the care of înexperiecect
people, h ik -,0 arranged dluit 11o harni Cali lie donc 10
tuie maineIis or apparatus hy imiproper liandliaîg.

Th'ie Iight ing piels are sa arraîîged that thei buildings,
ccntsîining îlrcîosad i"t ab ighltcdlbi te two

3.- k. w. dyîîanîos iii %cries, or, if the bncit is liglit, by onc or

CTRICAL NEWS

and Miiing Building, anîd the Oliervatory. 1 lie light.
ing is obtiicti b> thc conhumîatiomî of arc andtii ,Inans.
i onit Ianîps. Tie laîrge laîboratorics and testîng room,,
togellhcr Nith Ille ttounldr: -l'd tlic forge, are liglited bi
Genceral Electric crncboscd arc Ianlps andi 1oîîg-litrng
iamps of different mnakcs.

There are ai present a dozen of thiese lips; ittflied.
The total numiber of inîcandelscent iamps ik iiprtix,.

ES.FSC-RICAI. PI.5 TMcGia.t. tUsmvFRsi-rv. VIEjw oF~ GE5FFRl.%;Ic. RZoo,.

thcmn running on the two-wire systcni, orbyaccumulators.
mie power paniel is fed from thc mnultipolar Gencral

Elcctric gencrator, rit 125 volts, there being a separate
switclî for eacli distinct power service.

The siorage batcry panel enables the two sets of bat-
teries to bc chargcd in multiple ; there is an autornatic
circuit brcakcr, and Aaron watt mneters to measure the
charge% and dischargesfrorn the batteries. Hach machine
possesses its amiperenieter and voltriacter, and Thomson

matelY 3,000. The feeders for lighting and for power
are cntirely separate and distinct. The motors, with
the exception of fan miotors, arc flot aliowcd to bc
placed on the liglititig mains, whiic the gcnerala;rrange-
ment )f tlîe feeder systerr for light and powcr i.. such
ilînt cadi building has cntireiy separate sets of condtic-
tors fromi the switchboard. The goin-ott feeder,; are
carried through a vertical rccess, built over the switch-
board, leading to the root of the dynamo room. Tliese,

EL.iTICitAI. l'IANT AT Mt(1111.1. LIIcIV

rccording wattmeters are placcd behind tlic board to fourteen in niîmber, are led ta the différent buildings on
nîcastire the power demanded by each universitv build- iron hrackets and steel pales. In entering the buildings
it1g. Carpenter enaniellcd rlieostats are used thc feeders arc ril in iron-armioured conduit ta niiin

TIIF LIMIuTINC. SYSTEM%. switches, so as ta be able ta dut out the building% en-

The buildings receivinig liglit and power from this tirely <rani the mainîs.

plant are the following :The 'MacDlonald Enginecring TIIE SiOTOR SlYSTFI.

Building, the MVorkmran Teclînicail Buildinîg, the Mac- The ilotors; used for drivin.g the various classes of
D)onald I'hysics Buildinîg, the MacDlonald Chemistry illachincry in tlîc different buildings vary in size fr,'ni 1
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t2.; hi l. I n the Enginccring building clectric miotors

arc umle to drive pumips, crusin-ltg machine%, I trs
fan,% and slîafting of «IlI kiîîds, for ordiniar) %%ork and
exjperiii1Ciit«tl purposes.

11, tie M.ining anti Cheinistry building tie entirc
eqtliptielit of nmaclîincry ks driveîî by clcctric miotors.
in the Ilhlysics building «-batcry of slorage celis, for
cxperiimeîtal.t purposcs, ks clîarged front a iiotor-genera-
tter. 1Llectric niotors are also in use to run fans and
machinie-, of différent kinds. The total liore power in
cectrie mnotors is estimantcd at î3. i. p.

The Engineering building, the WVorkmlanl building
and Phli %ics building are wired on the threc-wire systemi.
The M ining building ks of tire ordinary two-wire systenm.
IVIîîcn rte load is lighit, i.e., during the day, the niulti-
polar 7.5 k.w. is run alonie to supply botît lighit and
powter to the buildings. The pressure for the mnotors is
iz. %olts, but titis is reduccd for the lights tO 105 volts
tbrilugli a dinimier. )lVhen the load for liglit exceeds

s;o amtperes, tire lighting load ks throîvn on onc of the
Ilillans engînes rutnîng on1 the two-wire, or witlî tie
tvo Willans running on the thrce <vires.

The inîtors are ail stoppcd at five o'clock, tire miulti-
polar genierator being then available for lighiting pur-

MR. L A. 11saRI), E.E., M<E

posts. If, therefore, the load hans exceeded the capa-
cîî<* o! tie two Willaiis enigines, either one of the build-
ings% can be thrown on this new machuine. Tlîe platnt
has iiow beetu in operation one year, and lias given entire
Salisfactioiî.

Tie total capacity of engine is 2oo h.p. ; of getierators,
1.; k. w. The rated capacity of aIlI motors installed is
3i Ii. p., and there arc 3,000 incandc Scent lamps put up

andI a dozen arc lanmps. During this lime thre Joad at
tlie switchboard has been approximateîy .5o li.p. dur-
iîîg day-time, increasing to a maximum of i oo lî. p. front
4.3< 0 6.30 p.i. ; at that timte tire batteries are thrown
in. 'rice two batteries are placed in paraîlel when the
denmaid exceeds too, amperes. If the load is vcry light,
one battery alone is placed in circuit, but ani electro-
miagnetic device will put in circuit tie other battery if
tire first should show signs of being discharged or of
fadling 10 do the wvork. These batteries, situated in a
well-ventiîated roorn beside the dynamo room, have
been in operation for tic last ive years, aîîd thouigli
sonie difficulty <vas expericncei <vit h them au tire start,
tlîe% are now working very satisfactorily. Daily records
of power produced are taken ; this is recordcd by watt-
meters placed in circuit both on the mach;ines and bat-
teries. It is impossible, howvever, to determine tlie

aait-tcisuntipition of' the plant, for tire saine boilcrs
pro% ide steamn foi other pjurposes tirait that of the Iighit-
inig plant. A large anîOuint Of CeCCtriC power k a11,o
absorbed by %.xperiinienua.l wvork donc iii the eleetricai
laboratories aind experiniezîtal td>tiiiiio rmont.

'l'le total elct:rical plant was designcd and ail the
details of the engineering drawn up by L A. Ilierdt,
E. H., Ma. E., Lecturer iii Electrical Enginîeering, àNeG(ilI
Uniiversity, and ttiler his supervision the equipmnent
<vas installed.

Mr. 1 lerdt, a portrait of wvlomu we present, graduatcd
in thecnmechanical engineering course, witl lioniors, iii

1,9()3-lie was Iaboratory assistant iii tire Laboratoire
central W El".ectricite, Paris, anîd tlien took a1 course in
clectrical engineerinîg ai h Ui Electro-Treclînical I istiaute,
ïMontefiore, Liege, Belgiuui, taking thc degrec of E. E.
witlî ligliest honors. Iii Septeiliber, 189 4, lie wvas ap-
pointed assistaînt chie! clectrical engineer to tlie Thoni-
son-lioustoiî Initernational Comipany, and one year Inter
accepted tlîe position of denionstrator of electrical cri-
gineering aI INCGilj University, with charge o! the
electric liglît plant. In1 the succeeding year lie was ap-
pointed lecturer iii electrical enginieering. I)uriiig thre
sumner holidays lie is engaged iii consulîing engineering
work. 'l'le degrce of Master of Engineering was con-
ferred tipon hini at tîxe last Nlc(ill University convoca-
lioni.

OTTAWA ELECTRICAL ASSOCIATION.
A COUPLE of informai meietiiigs have beeni field by a

nuniber of Ottawa clectricians for the purpose of forni-
ing an association wvlicli <vilI be of interest technlically
aind socially 10 those eiigaged iii clectrical pursuits ini
and about the city of Ottawa. A conmîittee, with Mr.
B1. Nolan as chairman and MNr. E. O'Rcilly secretary,
fins been appoiiîted to draft a constitution and by-laws
and report to aniother getieral mîeetinig, at wliicl
olicers for the Ottawa 1Electrical Association wvili be
elected. 1 is the intention of the prime miovers in îlîis
niatter to comiplete aIl preliminary arrangements during
the conîing suiniiier and to stant work iii carnesi early
îîext fait. 'lie reading of papers, lectures by promlinent
electricians, and discussions on current topics, inter-
mningled wvith social features, comprise tlie proposed
programme for next winter. The mutilai advancenîent
of mieîibers wvill not be lost siglit of, aîîd a proposition
to incorporate a beneliciary clause in the constitution
will be dealt <vith at tire next meeting.

Thei 1tu',reiîîide P'ull Conipany, of (;rmiid Mere. Que., ha.ve
tordured tsvt i.ikilov.tt direct cosnected geiierators, froii rite
Ca,îadi:ui Gener.il Etectrie C'osiii.isy.

The, ttr.i,îîford City couticil ha-, n'iii tetitltr-4 for iigihîing Ille
ciiv ti m:o arc liiî' of -,.oSo caidte limer and So uiîtvit
tîmîîps Of 31 candte powcr. and atlo for fuarmui.isKt niiicilxit planti.

Thew Cmaract lloer Conîpautiy liave ma;de a propo.sition to rite
City of t tamition bo ptinil the %vaier sîippty hy etcctricity. Tthe
cgi% emîgitieer tis reported atgaîusit rte aceisaic of' Ille offer,
tbut the coluiti lia-. dct ided to enîgage aut cxjîc t 10 report 081 rite
rê'l.tia.c <osi of' %teain anîd clectie piner for jupuiiîig IP<îrpo'%t'.

ordered froni Ille caiidia,î Geiîerail Etcctric colmpally a1 iooo 11.1.
îrL.haerevolving fiid ge'îîratir. T1his nî.«i,lhillc iN of Ille

saine geieral type as ttîluse sîippticd for tcliic anîd U'est Koote-
may. exceput tai si i% wvotind for the vry low poteial O!' 75 volt,.
hi wilt bc direct conncied to the jack Nsîdî, ruinng nt 10,5 revo-
tlionq pcr inute, anîd mil]î bc hi far uIl tairgei geîîî.rator ti&% in

use ilu C.tn.tti.t for cectolytit lpîîrpose%.

%ta% - 8 *ý4),q GANADIAN SLr=CTRIC,411 NEWS
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THE COMPARATIVE ADVANTAGES 0F STEAM
AND WATER, POWER.

.%ti% lIbait flet litiitn tir th' pîublic jqé licttg clost'l> dirctttd
lis Ille '~lî ut ils 1iutî of thli mîanît v'ttitîli %vair 1twr
wvl îtli ive lia t c oni Caatidit* il iiy lie ot iliîirt and ataitaigt tu)

tt itdr t litir allite In ttmir %ii -lit Ililct I)!toiîtlcralt
ailes lti'i or gîiil.tt loîg elicrgy. tigr., by> tea lit. 'l'lie it tid

cf tlit'- quttctitm iti> altutt lic îîî'glct ict, licttuis tttdersi t it'itt
lait% Io iiliortîtd h>ilratilit' it'hincry liliat fle liest tlsssi
%%.liter iL Iatici fitilic be laccul abotutt uit la par tt ilti st1cani etiîgîics

a% rcg.trrs rc-gteiurîi>t) of erte &liait gemîcral iitturis.
'l't' lii iiitcr'%t tt'ii cciler ait flic 'ommeiitrc'ial frt'tturcs of itli

cuiii.aritoui andi sitiglîlt salic te ictu of stise questjiln, Il aiuder

tv liai tcitttt is wa.*ter iliower a mort ecoiouiiictil 1iritll
111(1 Cr tliait a steautî etiîne ? - wlîicii lictt to tlie îîxt quiestion

Ilcl tilt-'te liecoîliit"o tviiiels wiil NaItc tait powetr lo lit
nirt' ec'uiii'l iliai waier Iktiver?" Ilutl sictiiî and %valtr

îItter. ici wt'î iîy lite called tlicir ":rti'* ,tt, ,ii't lit reiîdcred
tît'tilablle for utc lî- molre tir le%% expiansive lirocct%cN-, ini i1iî
ini if tun qc4iscs iblc i r;tiîsiiioi ut lite cergy fiont fle point of
pîrouctionî tIl th l icntt uf 1t' îiitin i ant il h il lic Cvide'it glial
i lîtî c î.î% t lc tii;ny conit îtin, îîlYsictil antd commerîcial whtlîeli

mtîi> hiave t'uideiirali clr'ct iii iîudityisig tîe vainec of one turiti
t t*iirgy oni t'iîp iui iti tIlie ut lier.

Ouir rut cr% aiid %icatisare moNt ot tlii'ii short. anJ tle counitry
tliroiigli wliit i lise> rout lcing dciîidcîl raîîidi cg torests. 1 letîce
sliî' tire %t) sei'iiî l s tlîcîrccipiatiotl anîd rcapoiîd ic-y

raiil> ttî îî, liv'ing sîtoilei shoturly atter raitîs, anîd carryiiîg off
large %tîiiiiît' t %%teî' iiin a lîrt Npacc of finie. Siiiiiat'ly, aller

al lierîîd ot i t îîc.îilîci shliy stliik to soiiictiiic a % t -ry %.miail

pîlrotiuin ti ilîrîr iilaxiitili 1mw. Eî'ci ttose trcatis tt'iclà
risc ai iiîtirl> litaltmcs wilii alisorli anti regain niumsliirc lictcr,
largciel dîjeiiîi on tile cliarat-tcr of tce ril tt'caller. Sliuild

tlicrt lic .î tiiidcl.tlitc troîtlllitre Ille bece aculd %tt' ils to
frecrt' flou grIuî..id, tiîcî ste %trean i ili kecp .î miore stc;îd>, etcîî
uIto% duiing Ilt' tinmter chaniui h tili if Ille liard frost scis iii licftre

tllic stnw. Andî it tllic otinliat excc1liional tconditiîon lic îîet
tih ilt ut. r% usi,îitr %%;t ihlit taicl rcihit1atisoi, toilotted li% ai

cajrl> i mii set crc: trust ti ilItitit silo,utttîtil fatce i ilte f.ull, fi le., il is

pîrobl thicilî italiN ti c.hi îttîild Jr> top atliîot couillcic for-

%e'trcia ttcckN. if aloi tiiotît li. Watocr, tlierctorc, as% a tourteC of
îc.tii fluot lic tîisdt' alway'. satkttuctorv iii pouint ut

rcuhi ta ilc%% '.uinc lcat.1% %..îî lic iakciî foîr at'craging iii tile
flowt , %tiriig top fli ecxtc. nii siue% ot flood, and lettiig il go imn
tlisse% tof lItw Tticr i% exiicdicît i%. teli recogîazt'd anîd

tretiiitil% ,idoplicu . liu, Ille cxliie of tlic %torage rc!sert oi-. is
lîkl> Il l>t' t grocat thai oil> eLcuiar tuiîiertial conîdition.%

wVUuidiîl ai. *'lic %0,1 of tic% vupneil of a wi'r e potieCr alto,

1. u iien îît'îî i ia b:>lecuiie cr>' %erîous. Il ks ut seidauii thai
Ilte taturaillctonulitin is roîult f iett watcr and a large direct
rail. A, t i-uic ile laîrge sircaitil-, patrmeulari>. ii Onîtario, have il
tsiiîettliai slowt currocii, andu a iîgli lîcat coulai lic oliîaiîied oiîly
lit t ag i r îg tll %lc i er iii a1 long utitial, * i idi t'uld ctlst licatil>.

Ilt iseîrefurt' cetiii gliai, takiîig ceryiliiig auto consider;t-
tioni. lise rirst ct't Lit a ttviuler powter plantt Io tcender availale a
tcertain dermjîite. ct'uîtiioiu% hioise iioît'cr, dcjiciits ui t ie cut ut

ilttliîî latis, anJ perialîs sturage rt iur. If the pouiie-

roctîifet ocdr dmcs tinteed tlîc îîîîîîîîîîîîîî thou, ttei te rcter,.out-s
.arc aloit rt',limd . lout ige% %%tl lif ithlIe atage ilott i% tîocces-
sar). Iliente il îs qutite 1liossilt Iliat tue total l'rtt ctîst uta ter

crOi t'r eteirîst. ont liuitigig flic itt nl.uay lic eteti latrgel> ii
ext, e%% uft tlt, tii.8i t L ts ut a sICaîli illaî uit ofîtle stanie ituro

poiLer loîîîi>. ii tati, taile%% lthe tîrtuîntsta.iiccs lic aliogetiier
ect'îiîtial, il ts aloi liko'iy dot %%tîalr i'rst tîsi t'ait comptiare i
ahi t.tOrtl%. %%its stiln fil t icut. Atier flic irsi cut ot lte It

st s'lit iotiics en a t rr ittips sauisi cut"idcraiot Iltircl% cuti-
mitîiîal o iii thal.îratt'r. 'u. îî. tii saimltiti5ustlg

poneîr reuutri IilIsioitulg fat'thttme, tor iticî- rats iaicima, :îîd
for ilîcir tjuîîslît'J 1 iruduct . lat jusi ici pîiopioritotl as îlîcse are

bllIv or lîa 41.s docs tet'ust of ilicir iratlsîîurt litoîtie a mai-e

lxilcttt tfactor iii1 decr'dmng tt'liltcr tchacal) 1 1utter tir lost trciglîî i..
tof grenie'r snàt 1s tiasster. Maite eNii.ali tItis tto in e2siablisi.
taletl lthai doi a îî-itipally ftîrcigtî grade, aund factice rcqitire coti.
tcast'îîî aiu't' t l a sca or lake pourt. Il i% a %siiîîtlài tinter.
i iitiait a rt tiîttittc, lut i Ilte ntîiurte ot tlîîtigN, tlilat the la rgest
ttionner, titi atii atîjirig teirs are fatr front ail> cunsider'
ali~ait sttii trcaîtîs. %%'c ail knottt ut lthe obNcenatit tr.iîclicr

tutu rc-ttî.arkt'd on te petuiliar ornintidetîce thai ilîcre %vttatluvais

a naîa i m sî ia clouc lu a, large nî:ttuutau'ttîriuig city, and

t lîecî ie l i t'c lI lice qutest ion whly case, icart' lait ,rtea
%t'tter lisitters -, lettt'î nitt'gabîle tte are Of>g'îird~c

greaicr impourtantc iltail t'iry tmtt'xpen'tsîî'c potîer. lil 'tcî the
t'alte t ai ttvoiir lxiwter lairgocly tîetîtîs titi it% litoiititi tutu1%i-c.
gartl gto craîtta>", t'aiîN, tir silat igall 'irc:tiis. ' I it'n'. iuuueîer,
ctte% flte tcrt' impolurtat taut tisstu tLc havu' etcttai îtiitncl

tîllthotgli lite lie% pîlace for gelcratiîig ttYdtlth 1hiit': 'là. ab
tîtitimt truitt tii, inotst îtîîtîicien slttigtmmg ploit, lite tt.itt t t'ng

sîiate uîîay lic bridîgeti. Readcrs ofit lte Nt'.ire, , Lolarît'
îîîîîrc cs;iecitilly tit rested iii tIie eie'i rical t ranistili'.stiotif eu'iî'r'.
s0 Omît> thai nîitod ttjll lic çonmidercd.

i'uut'er lid îloîî' ii titrai colivctiet ttor tise i ail' oatuuuij'r
%pot costt mote>' to tcteloîl, andt mîore mouîte%' ini cterait, aat

Lthler Nicati or tt'tier îott'tr is flte liciter tor ait>% 1î.tt iitîr
caise cati uîly bc tîrrit'ed ai after caretîti t",tîttiaic o toier tcsplec.
lit-c iuial ctS licr >'ear. Tîte.se total cuîts îiay lic titltti di m
fixcî and tariabîle cxpul.e. Atiiong the formeîr an'- tmit'ri'ut on
moîue)-> inmîtsîtl., tlitienaitlcc andt delîreciai ioî, ititir:iit't'-. 'ageq,
aitli lie like ;aîîuog lthe ltter atre fucel, ojl, auJt (lic lîkc. Eît'ry

eticrliri-sc k ex 1iected lu lia>' a fair ragec of iiteresi oui lite ititesi.
tlii't ; niosI have'i Sottie liuîîîd wttcieltU% t'inch is 'i fit sî

chiarge oit iticotie, and ilîcrefure itleret ou invutt'cstîîîî is a ir
charge ini itai:îiig I lic coiparisoul. Noti îachltiry, bîuildinîg.
conislritict, or tii).triis ut amîy kittî catrs lie cxîîetd ii It%'t
ttcircî'cr, -to tut cstilasiiîg is lite ttt utlatel'cr Icntîii iti lie

hi-cher in te liglil utexpenictîce, il isutîl>' suîd liatîsis lui I.'y
h>' eter' >'car ut ut tg goruis itît'iie a saint equal lu lite )t'anl>'
ulcîcriora iomî ii t'alîc, Nsisl ai lite entd ot tflic hilatil s tst'fti lire

il îîîay lie i'uîid Io liaive paid liack tIlie omoues' itîtesictl ii il.
T*iis vcariy %sui îîy li exîîresd ii terisi ot a pertesciage tif

flic total cubt, the acltual peretage s'aryiîîg uvtlhi t-ssa tof

cotstruclioti tirapparatits. A surin mlust alîîays lie ailntt-ed foç
mtainitnanîce, reliai-s, &c., anîd tor intsitance, and tule ti-age
actecaitiit alt-> Io t'cry u.unider.ilile piroportiont ut lite exlenses
oh' uleraijuti. AU ile it' lot itis tait lic t'alcttict %tr t'iusci,.
aîîd lîlaccti i a îîreîly acetîrate >'early matin. tiall expetnses
cati alto lic est jtiiîîcd suihl'tciently close for litrltuset tif est1int.
'hi., i, ai cxlîcnc wlhijd is saî'cJ iii isater powtîer etiterlies hor

site tîo.t part, and as fuel k% ucncrai> otie ut lite largeri'pîs.

ileti liy iteti': %Vheitlir tcatit or %%.lier poi'.'r lic used, Ille îîîîces
;îercetagc îtill blie %t ange, soa chat thie respectite charges titi
lui% ttu%.titit Jcgieud etlrcly anti soiely'uî tlic respeclite cutis ut
thc ttu mteitdt. Iflthe tt'lîle lî>'uraîîlî construtcîtti leii'nire

eXlientie ta liait tit' uîit'alcîîl sîcatîl plans , Ilîcî fle lîi'urattic
iiicrcsl charge wtiil lie gi-caler titan slcami itîterest charge, aud
Ninîilzitly. ''This reihiires a niere conîparisou cf estînlaies t in.

-sitwcnt. ln tue uleprt'cialion accoimil this eita.lit>' is tnt lire.
.serî'eî. Thie htytrault' pîlat itill proliably lic tar nmore udurabîle
tian file cuiaI letît siocatîl lant. 'lie dattis t'itlas ail% ki lie long-
er as tiîcy are miore sultdly lîumlt, anJ a1 smail %liat %pent yearly
min utîspeci and rcpatrs wîiii cause tltem lu lasti ndehnoisely.

13eides w'.'li a Ilsecu 'id iiand"- dansi atd wtaer pîriviicge is% juisi
as î-:tuable as cite hi-auJ uctt, if il laias lieei pi-ohury i' îaîîîtaîîîcd,

ttlicl cannit lie said for a secut itaid sîcau ltais. l'i-oblill a
tair Jeprcciaîicaot ilte tt'le dani, galcs, lail race, Sc., t'a li
îîlaccd ai Of 0f lie iydratilic platns, ttitcls, rcgul.îtots, 'uli'.
tig, &c.. a recasouale lite of -,. )cars mtî lic cxpected, %illatiet
cosiîtqueutt dc;irciatiouî pirceuîtagc ut 4' ;ibuildinîg ,if ut

solid brick or mîî.suury conîstruction. l'îlie ilsurautcc chîarge %til
lic contiderahl>) lest in a ltydri-atuic itn in at steanî platnt, ;lait %%uil
bic %nîaiier as tile biuildinîg i- lest rirepi-tot. It muii alto lie i-e-
nienibered Ilit lite fi-st cut ut tiîe lîydraulic building ilI ici-y
pîrulially lie quite appreciatly gcs itan tuait ot lite steani biuuilding.

The saute itettîs iii a sicauni liat nîay lic rocatIonauhiy takct ai.
Fur boileri, ni lite ut me lu s.j y'cars, uieircuatmui prcuitî

io~ escigines, sitating, juainaIs, putiing, 20 yeCar., pîcrcectî.
.,;insuirai'e lîrtîlyl :sý cenîs lier $Sc eeitglier Iliau %t'illa itater.

Ato the wtages charge, il is pr'ebalile tiî.î a htydrali. planut ,.îu
lie upeu'a.tcd jit as efliciuiti> aus a sîocauti plant, wjiîl tester aur'ai,
andt ceuiseqitenîl> nuialler ttagîts exp>etîse. IiThe Iturgen lthe lîlaulîs
'lie liier tori- le li>uuatuiic, tor- tthîje cule mi canubut îiroprri)
attenid lu more tiani sua utau> boilers anJ keeli good sîcauti, ouuîg
lui lthe uî'urk inu'icasiglg aus lthe latte-%i latige, flie addition ithse
or îîîtimlîc et wttlcu' 'sceli utotcs tu greater v.ork on thue opeîra-
lo-,. il ntît> lic tairly puîuîtd oît thiat ilîcre ai-e Ilal %iuusaig

det tes,. %oel as atiuatic fkets, itIaicît icrecase Ilte it'rk eii

t'teuiy ufthui firenîcuî s'erv gi-tîly, euahutug une tiatn ti ktel)i
good mîawci a uîîber of' bQoler, but -. 1 the laimeure il 1 Ns 'se
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mi eoîiitr tisatl li litf dcltce% itterease flic cotîpiexity of a
,sCelm 1,iau t, ra'ic, Ille pîrobaliîy of accident, anti retier dis
,be ie w*'iiiflyittt <if itiglier civis eîtgitîerç<aI greterexpenme.
lu piatits (If ai ceg' min Cc.1îNit> il Us liicessaIry to CliiiîieY bot Il

engm'e'i tard Ç remuai, onte muai alot iieitg stîlicieltît In a vvater

pemvel ovit. nilait %volaid li qîtite valiable of look~ itîg a fier fle etire

plint. licut e file tiier mitil s laigesl are sai ; and one stijeriur
InechiaIMm tait dole %vole k of~ tIwo andi sase coetiideratile. lih'

rc.ti Iumpomrtat ,m tfitis itemi wil li bd CidemIit w hieu il k mtsiNe

tuai Ille la% 111g Of $1 Pe'r <la>t Or $300 lier ycar (abouit tire imiia
im s i .. tircutita in ,iiay site itera,:sl ti,, (ic soiS(,go. *Vhis

nittl tlit 1 wvaîer peser piait ttay cesi $6,ooo mtîrc tiail a1 steatit

1uitî femiai sigle, auJd li' a n etpî;illy good îîsltîenit, if titereitv

tlîîC firtîii;îi *, vvages canl li sas'ed.

Tit' it-1s iportantt ;!eit anîetg tirle variabîle exieises un.iti

dmîîtmii14 Ilie futel, viticis avili vary very gi cai l> :îccorditig t.>

îicaiîî, l iguai eittesu it e et inarkels, et c. I n ceai ilitiitg
loraimiie, reftàse cati lie obt:îiied foîr aintns imeiiing -fer flite x-
lieuse lierliitits of carti ig il frein flite pile ita otiters geed st caît

.-cal C0ats a% Imigililas $6, $7 or SS lier toit. Wooud vaies accord-
ingtte i.tiiiy frot 7,%cetiitste Sz.so a cerd. Oit tor gas filel cars lie

mîiaigard iii c:ertaiti fasered localities. It is of course obsicîi'<
ai as fuel -wvlietiier ceai, %%eod, (ai tir gas -is les-, expleit Vet, sO

dot-, (ire atitre eta water îîmtwer becie less iii cotiiîiarisetî %villa
(iai tof steaini. Ate tm ery impîlortant cotimmercialt cenitsderatiti
-coai tieids are aiways vveil suppiied ssitit railroad facihimies,
.einîet limes eveti ssill caniais, se (liai Ille two tiiost imîportanti
m.isîtif.tt mrîîîg adsamîtagelm are foisid togehlier: easy trantsport

.aud tiîe.ip ltwver. Nature Itroisenst lîlaceelîstacies ira tire
wvav of là) dramhic plwer, fer jtist al, a large sîreain lias a greâter
(adiaioig sits course, se dees il becoîie motre diflicul fer riwv
te folimiw i, ewing te iie gradcs. liince il is geiîeraiiy tiecessaIry
go itaîittit ydramiu povver foi sorte cotisideralîle disttîice te a1

coeiteni sltipiîtg puint, anid tii iîîeaîi larger ixed chiar>ges
te offet cit eCnt ire eliiiîiîîamtieîi ot Ilie filel Charge. I il k eus busi
tuai .îssuîîiutg a stuffiientiy iew cost et fuel .ut file -iiiiliiiîg poiii

aud it expemisive Wvater pewu'r atd tratîsîtttissietu planit, fiacre iiîay
castil lue coundition.% %vici mil) inali a aaer ix>ewer otite %,.allite
%Itatecr mît cotilîarisot %v.illt steamît. For inîstanlce, iii a recett

case, te devclop anti remîder asrailahic a certaini water power for
use a. hours a day ter 36i days a year, required file daiiiiiig; ot
sorte Nterage lakes, taid tire tratsnissiout electritally efabml>mu te

h.l p., mît .îii about Szo,eoo. Tite exjtenscs iii cotîrectiomi witli titis
enserlirîse, for interest, depreciatioît, wvages, etc., wvere estitiatti(
at S2.7eoo pîer year. Tire cesi t oa searn pîlantl te <le tire saille

Nmew estiniate il at S,oolo. Now, takittg titre :ilîve plercenit-
ages andtt ai!ewuîg two mîent fer tire stean il ai Soo %vages, (lie

sautie mxpetnses ssititeutt fuel tseuiki couie te abeut Si '50o. Titus

Sm.200 are aiiewabie ter fuel ir order (liat %teaili and Wvaier (elec.
tnacaii% tratîsititteti) ntay bc equaiiy geeti iiiestinttes. Tii.
aleits, S lier herse limer year for fuel. Or aiiowiîviig 4 lbN. et

cea îcrh.p.h.(ceiidensig) conttes% te tile catmivaient t i ol;o tons et
meil lier ) car. Ceai, or euîuivaient, ;it Salîi p ler ton woiîid mîake
enter plat ti eqiiaiiy gooti isitsetîilicit ;at Sm.t i wemiit be motre

expetîsise, tanitater ptower ;at $a. te wvotild be more ecoiteuiicai
titan venter.

.\ots, ut titis wsater povver itat been Nittuatet about ioe utiles
fronît wliere it was, andi piaceti as near a Nova Scellait ceai tiile
as it Iras te its distribuitng peint, tiien cuii coîtit have lîeet eb-
taiued i 25 cent-t, lier toit, and allowing eveicu to et91 Ofti cute9

gse as gond effeets as eue toit ef gooti steaiti ceai, cvciî tilera lite

steant planît woiiti htave becut tue beiter itivestnictit. AItliti! dis-
tance ef 3z mîies trousi the abeve ceai nmine, trainîsi Sm laid dowti.

Ne cthat tire filel for the above pulant sovlid hase gretmiy exceeded
stet Si,zoe aiiowed. liere %%e has a very clear illuistration oft the
ssay ii witici tire conmparative values of steatît attd water power
var%. At one endl et a 32 nilie fille t water ix<sser was weortii
noîiîîîg au ail ;ai flitc ether endi il %%outili have becn a geod it.-
',Is.îîeitt for $:5,00e.

1lime kîîîd ef b Iinsst bc dontc wiiI aise iargel4 affec7t the cetin-
jîiimî.Titre arc maily 1îreiumcts titat requirc hcat iii tire

%artms% îîreccscs. for iîlcaciiing. cicaning. bcîîding, tir> ing. tat
whîaî net. Ili tr Irc.îtit %talc et or ksioewicdgc et clectrical
maitc'rs, il km net %vise te lîrctiici what ntlay or nîay îlot lie dette ain
the iiexi tew years in Iti' way o e ceciricai litatiîtg, but wve do
kîîew tuaI ssater power vviii îlot deveiop hent wiîiiout ils transfer-
matî,'n ilite clectricai etrgy ; %ai thaI ujni:s, titi!, tratîstriniatitîn

is matde. a water poer plant wiii have te bc supplenîcntcd by a
ste.ini licating plant in ail cases wviierc heat is requiired. If net a
%teaýtni liîating, thten flot air, stoves, &c., siicit aIl cntcanî fuel.

Nons. if steau i Iot lie uistt ai alil, it tiilit jîmst ali weii lie. uts'd
as% ememîeîîîicaiiv aîs ilislile. and (o r.î ise si catit lui a Iligli tires.
sure cosi s i's 1mr<i1imi iioi:lly (Irait ai duc% ir gu (<<atm' .*t Juin%

lîresire. If, tliterelore, igît Iiru't t* iv lav iIe tîsemi iii sidait
emtgîtes, iii t hvir exîtauti lie asaiied et fer dryiîig tir lietiîg

mupsil ittiglit sers sseii lie tuaI tire c\t its'iicumreti wttuiit
comipa re vsiy faserall %viil a i lie ittal muit ert't ;ltiituer Nî c
atfa Cotiuied wtt <r iîeletrit tv iamîitu' imlvatingpat. Antlite
Ctîlîta t11isei ssemmld bi'al i t' motre ftIt itîii e st %eaii as stea t

itecamie imc'satry iii la rges tlimatilii es for tir> img antt lesi. tolit-

îa rai iveiN (tir 11055cr. Tiîîre aire' etlimr uitm' isa gtî vt itici
m dcsaiiy prtmc~îi ittibcreimîse, %% Itimit t le> liimis CtRUltii.

mIn sorte Way, * simel as tannieriesm, 11111 iig andt sav w ilis,% taiJ t olier

wmîed wo(rkimg itiitre. Vî i timey have soute local du'ianit

for sticit refisse il hlectiies sers îîecessary io îmîrît it up te get it
(latt<if ci? i<'ti. lit I aiel si C'*ies t ijes iq eiliabii vvimei lier wt r
liovve~r wvoiiit have ami> %.titrt' :t tlit.

iii appraisimig i le cmlamtit'stîtes theree ti t a vat er
lirîs'miege iii relationi ttm steattit sorkumtg, it bîectimes iess t iNto

regartd (lie witeie qîuestionî h rtîî «a si rut iy s ttimiierciai st.iittiiiimit.
Tite total fursi cotîs iy tire i io ietiioti 11111si lie relia iii> esttimitateti,
%villa iteir prtobable mîaiîntenaînce laiti îeratiîig Ce.t s. Dut' Coîmi

sideratlin îîuîst be giseit to <time costoet extra itîiage lait liant-
I iîg, stitere Ilte ssa er pioser ics 0îtî ithile t r:utsîltîrt fimite. ajul e
tieblieil ag;tit)%ît i. The' lient ioîg i'mîlh'u ia acto<ir, andm fig i4 t es

et fie, liaitif ut he carefutil disi'uissiii (tif Ilie itait er letistl tt ile

resîmit thlai steatît k titre moîre fcaoitc i let% not tutgîmîtielît s

basttl oitlite ''sut of ss'altiîîg powser -iltcatmr thotrl, simetlti lie
;11lhttvecl to imnfluence il. Il is obliotts, t liat ie pan ictilar irait'% Cani

be laid doswmî iy tlle apicatiton tif wiici tlle valute of water ptîsser
cati lie teter.miiîeti freont talies like a ltîg.rilii. iCserv case
îtitst li c eriiliiedti ils tutent', liit lite abome illuistrat iont .Ilss.

iîig iOtemite Itierlis miaY sa'rY vi(teiY In 3J mtiles, serve-; te eu-

1Ihasiv ?ttie imtiirance et catreîtil imnvest igatio temard loical caîttt-
iatuitn.

MOONLIGHT SCHEDULE FOR JUNE

%---. 12-40 .N.3-40 o.0

No i.mgit. i NO 1 .mgiî
3 t-, ig lit. No L.igit.

5 No L.igiî. NO 1.1giîî.
& t'.M.7.50 10.î.ie50 3.00

8. ' .0 .. 5.i23 4.40

9. 7.5t 12.,C) 5. 10Z

im 1 7.5O ~ -;!0 5.30

14. . 2.o e 6.50

1 ; .or 3.20 7.20
16 . 8.00 3.30 7.-3t)
17. . Se0 3.30) 7.301
S .8O0 î 3-30 7-.30

111 *.. .8.eo0 3.30 j7.30
20 .. 8.0 .1 330 7-30
21 . 8.20 . 3..30 '. si)

1 . 8.40 . 3-30 t)-.50
23 .. t.ii 3.30 (a*im
-4 9 <)40 3.30 5..50

10i.ttOI 3.30 5.30
2(1. . -. 10.30 , 3.30 5.oo

-7. ~ 105 3.30 4.40
28... -00.e 3.30 4-30
2.10 ' 3140 4. Io

30 . i 3-4 3.5

Total . 47-50

Sente of fic raiteitsers ef Spîriîtgill. N. S., fastor mlite I)tsclliase
il> tie tOwiîb et tlte cicirie liglit planuit. litle uns t' limîNt îî.îd t5 $luu

lier limgit for 2,8 ligies (tir a part sitîglt sersuce.

Tire Canadiai Moitor Sy'îticate îs ltisqit fer a sait- fmr tu fac.
tory, tlte puîr1îee beiîîg iti mtataiifaculire mtoes viit'. Tiis
ilste coiipauty iii whtlch Mr. A. Il. Sî. Gerzitî nî usiîa rsi

Tite Coaticook Quecl. Eiecîric Liglit Comptîany lIsa electedtire
foimmmiug duirector% : i'resideitt tait treaistirer, Il. iuîscl secre-
tary, Wm. L. ShittlefT; i.tîtaiiîg directer. F. E'. l.sîs cl il. T1.
Balitiii, J. Il. Mlorgani ad %Vi . L Smuiri leiT. Asti.tiiia
divitietit et 3 lier cent. sva% deciareti.

May. I'g(A



CANADIAN EbECTRICRL, NEWS

TORONTO TECHNICAL SGHOOL EXAM-
INATIONS.

TuE1 Torounto Tacchnic;îl School lias just closed a very
succcs..ful terni, fie classes being largely ainded. lii
fie -' lectriciîv'- and - Ste.ani ' courses (M r. Hiarris
P. EIliatt, B. A. Sc.. L.ccturcr) Ille foloi:g sitidents
sulccessftilty passed thecir exaniination:

Junior -I*lectricitv Class 1. M. \Vatts and 1. F.
Jackon (cqîtal) ; A. J. Wtisand W. A. RatclifTe
(equal) ; 1). T. Brown, IH. il.irgre.t% ; R. Veonians
and Il. J. L.illie (cqual) ; G. H. Pargeter aînd \V. K.
(;rcni%*ood (equal). Class 1l. A. Il. Nlcfride, Il. B.

Jewett, A. A. Strathdee ; C. W. Maoir and T. C. Nlc-
Arec (equal) ; Il. Buck a~nd Tr. S. Buck (cqu;tl,. Class
111. R. G. Archer, J. Stevenson.

Senior lIcricit% Cl;tss 1. *'dex. Gcrr%. T. B3ron ti;
Jolist A. WlîIvte and J. E. B3. Ilancock (cquat). CI;ass
Il. G. Il. Robinson. Class Ill. W. K. (Grcenwaood,
S. J. Eva-*an, K. A. McKac.

Stcam and Steain En-i ne (junior). Class 1. Aite\.
Gcrry and J. B. 1llancock, (equal). Ckass 11. - 1). T.

Brown, Jachî A~. \Vhvic. Class Ill. T. Steel%, R.
Quinn, Tr. C. McArce, G. 1). 131v.

Sicani auJ Sicani Etngine (Senior). Alex. Gerry, T.
C. '%crc.

Belo- avili bic faind a copy of flic cxarnin;ttion papers
in ihscabove -subjcis,:

î~...TiUt lTY AND .~STlM

s. lIles-c Nl.t)znrl. Volseuut tae,. Magrteta. Itiducîýin.
and gusC flice 1v U tî. ifM~uisu

-. Il1 am as flice ru.(ureI ti t caIfC& s-algt tuies 'or, ? lU. u du
fluc% rerut ili vouid %ou ticreîmne ilier prs.-senu and

3.iiaa mut uagnes, are pla-et] liut a talte wssi tilicu uturih
r.ute. ju.uunt ugs.l.ta . ci. lu suthit .und asbout a 8- titltl. A~ slacet
i gl-%a% us Li. cd oarr hue-e and grosn ftiug% arcu spriiukied ulxin

tiuey du. su.
.;. %%*'siua .- re %lac e....enîatl pari,~ tif .1 vott:au, 4si :1 Whlat as

piatizatan ? )sc:u ait% Isutl fluud and ans- -ilouble ftuud

s.r . eea iueztuuds Iii siwung sise piru'seuu.c tif a c.urrctnî
lis a1 %vire. i lit%. tu. l.d % ins duqcisiu us durection :'

9, 1 %%s.. s'pparu juate.. tif eu4ual iseigluts .ic SiLa.u-d ui a '.tî
.if .- ojpet sutuiate.nd a currn ti ai; anuperes i, piassr- itrosgu

il sut!~suutar puesi% g ii ibrrusti uuesun '.scae tif llaitunu. dcs.
rube exa% il whiat s'.suld ile lituc if fic cur-r-nt %icre. passesi

îiuruugiu as i.118g a, 5st.e Wliîa outap ut11 i ?
.%. ileenu .- n'. iorntu o galvatntmetcr. Whl.iuatîànt% in uts con-

'dru. ltin n'.ute ul scnali'c :'
.j. wiuaus 1,n<-anî . sclf-undu.tuilta ho hls %Iu. u sTC,-I Ille

-au stin t flic unducion vinut and luaw tii effTe i, pattly gait rud of
!ui Ille usc ,.'f > condesecr.

ui. lltaie Ohit s lan. E--xpla-in ut flt%.
u a. Ts ticmu.ndrsccnt L-%mps. c.x.-lu hasunt a rcsisîancc- o'f

zs %I sslum. arc put un %cric% atrostarlu stnnnais t a ý;gao sait car-
s put. 1% lia.i * urrcuuu p.us'.<s ý

az. W!iuat usitue ttc.. rasitod %if grouping t: ,.eis. eau l luauing
a îT-u'dance cd ; ohlnu. ana an l.2't.1. ni _- lu, un or-Jer st gel
thte ;:zraus- psu u.cs trnt titsutu a L.ump ssios us,.tath. c us

t;-. T'.' nt' lpo.unds tif -tiptcr us nude iut a srie u.coo fcrt
loung. ha%. un: a rc.saue ii u.., .itm. If ut iuad licen rmatd unit
a1 wur :. les-i liunl. %"I woutJ fiae baerns t-slan,.-e?

s4. Tit" %%arc% hase fC-usiasu CI lt ;. uo and auz alum-. "bhat us
i.e s<nttns ieuuas n 'Cric% anti un imrallet :1

a;. Iues. rife anseiuu t measurin>: resutaner.
urt. tIesurutte a %auW.li.r tec!gtalleu uts Ii shtlsutu>: .bc unstiru.

mrenti, uns! lit,%%s<nu'td
t;. t~'caduagranu tusu> *h connets in% o'n an untrduction

u5
,. Ilc-s.aflt.c an% fourn l'f trlihtunc. transunullet and reseuser.

1s.t3 ElTRia ITV.
u. Namne '.aruu mincsuds tf produu.> estn.ut. WVii us the

wmct' <'I unJ. tsen sl umrprnant :1
-. trstb e cil %Iuaw tadll su~î the ias t unstued cur-

:enlt lhi mean% olIltie f.ultu'.ng apîuâus . gAlsn.ut lt,s
if.~ it ur., a Iiatucrs. a b-at nsarret and! A4 bur of oft uton.

In ~l uas- suetesrwagntu undutsua tht. undu,.-e tur.
gen- bsesust duesîuu tat ilueur rea.tuan tends ts' stop he

mu*uutýn nsu 1-n-du.-es ihm. A "rureni slo'.'-ing centra ciock.
wuse-. pi-suducses atn.'ltal and flic brnic. %ut force arc 4unsircd

ta lut prur-teduug irouit a tutiut laile. Froin tlue.ubose fà.u. Is
-a radte Niutii:ur to 1Fleuuisug s..

4. L*IXouu %viual (Ile% iuu E.M%. F. ai a diruanun depeutd e
liedute liue fuule

s ol

~.Explaii fluc cause tif patrkitg at fict ltruut,.s a ut ti uu%,m
lltbts- des sluituuug tilue brrtltc pre'.ii sui? ut1 ~uu % us uuuî,as,%bn

tut pre.u.tt ai bt> ti slus 11 utteaut
(t. Wit'. docs a -s iît-twouud dynauo flot >:ivet a1 totnt

%oit.ug.. ? Whiat :îrralgeuuemtt i%. used ta utake ut do Nou
;. (;aît a piuct ic.ui uteilid ai de*ermitiuug tic assuimiles~ tuf 'ries,

tluu ut% rtitîtired t0 COuuItpuuuu :a guveut dyuuauto.
;. Oltiautu tit: forulta for flice efficietue' of a %htunut il% uuaisso un

Iule fartut

itI138,tC -tC) (A i l iC)

Stautnt reNustatuce.

* - ~Exterut -'uiî,-.
Armtature re,.statce.

0. Vxiiî.uuu . Fi.ttti. il'.terrss -iat Eddy c.ur-i.ut l.ussr-.
Wiuat pointl in ron-trsion reduces flic latter la a ntuitintuit-u

Io. Att uros, ruung hta% a cr-Oss.s,ctui 80 stlu.rc. C. 1. asai a
diantuteer tif -. C.M. Wct wi%!: ta ecnd arouund it u:-o.ta lurues ,t
foue. llosV utasty aîîtjueCre tuilt 11t13st lue pro% idcd ?

1 000

ul. Gise anv ntetiod ai nucasuriu> rcsssltance..
t :. Seseral of tiue w.-c.. in a liad-coavered leh'phuhnc c.ubte are

fasuu tit u b gruutded. flio% witi vou dettriîue flic asulutits a

.,. Wiv docs wc:ukeututg tic field oi a situtut Ittotor ,.-.u.il mt,.
i-un fater z? Iluw is il thai a siuunt mati Nsliplicdii it t urreni'

aif a ncatrîs' constant voltage cans bc nuade to rugi ;tt a utearth c.on-

s4. l)escrdbe atîv for-ut of clcinlructter. nieutuonuti>: uts,.N>
liits taid ala ils drficti,.

u;. Witat i, flic externat ciarncteristic tii a %iîujnt-waoutd scnat.

ia get flic ciaracteribtie ai a sunali Edson muachtine '.suidfor 880o

STEANI ANDI STEXM ENGINE tSENIOIR,
u. D>ermue: Supecr sturated. '.atitcd. anîdsuales-I.eatedîam

stisaI tieut. tuent if tise iiquud aîud hatai aporazaluan.
a, bouier sst alund ta evapar.rîe sî;.o rounds% in a un ituuî

i-un. Tite ce.J wvaicr .vas ratiscd Io a tenupem-ture aif -on F. bv
lîian tif tite exhittsî. Tite average. guugc piressure- %s %
pxuîud,. Find sisue cqu:s-atent cvs-apurauturu fronu autdi ai :t-- . i
.;. Wltaî is uteatîl by a standard boiier Iuorse poivrr lnth

prcs uous% qItustuun sshàt standard BIl. i. . va% dcvelap-d ?
4. liow dos Ilte prtasuchuon of vvet Nîcanu affect the effuturn-'.

oa iatiur?
.j. t')cseribe anv modern typec oi '.satcr tube boiter. antd nan-.e

'orgie ai tihe atvnae.Latimcd fur if.
(b. ;u'.e rougu sket8che; ni s'aioui' svatcr tube bttcers îusi'hou

ltse.trr.tigesnent i lise paris.j indîu.aîe by arrow,, tiu dure,. satin .- f
tise setter circulation and titîtle ftot gases. SISOI hIl liiltu ai
fuli ccd setter faill.

;. A marine boýiter i- il- b.c -od in dianicter. and laitnsî an
tncrni lircssure ai à:.; 1>und% per i.quuare incu, allowung a- faciar
tisft'.-v tif4 aud a% titie strengtit of (uo.oco. Wi mataiu

.vutd >au use aîd whiua itickness%. tNuning litant lite endulae
saycld and matir as st-ong: as %taiutl?

S. Ani engine i% to cl off a: I, stiroke. Io iave amxmu a
opcnun>: ofi $%'and farad ai Il". The exhatust is ta opcn ai iso aif
star surokc. Show itow ta 6ind the inside and outyside la. %,: ihe
,fade vals-e. the ilîrcaw and luse adsancc angle ofithe cacencnt.

q. lias' svorîld vau %et the liude valve un luse abase enlginc ta
gie. ut an cquâal icad at boilu end% ? Ilow '.vould you %ct ut lo ges
strier Ilue Icad a: the htad end asa l as titer

uo. i)raw a card suclu as% mugi: bc iakcna ri-ar a Catiiss ent.:ne.
antd expluna tuin Io detearmine irom il thr tai used lier LI.it.

Me luour.
iî. ExpLtin fulv tite cfféct of condensation hise the csiunder

watts on lthe efftcncy of an crnginc. WVhat metla;ds are uscd til
reduce tii effect ?

s--. It 'rrue l'ur. 'wer. lIiise Kiwer. A linist isi lu !r'sale
ane ton 0-Iclit-) of euual ;o fecthligi in -, minutes. Il'hat
tuarsc 1%swrt us tequarcd ?

t;j. If %ou Isnow tbc dumcns,ns. sPCedJ. valve motuonr anmi sr-
uns- stean. irsurce ia gtscn er.gine. hais svitl -wu camue *
pr-attable lI? Tptu-

s4. Tis a xailv similar lo.cormotives arc plut aina Ici-el tra. k
and rmadrl ta ipil t asns: caclt otier. The,. %tand aiili %vtth îl.t

u hrItet' reîu.tsng at tite mrat of :,S K-.l. The driver, aire f, un
duanuetr and a spring .viahi is uscd ta cup le the eng&ines.t-,

lita tie~ pll gainst raa iliter svitit a frce iu;c .~rs
Funa whai iua powcr as being devct-bpesl by cacit.

j1slun 't. Co-cIil. 1:.E. Ms. Il. C.. ha%, lx-en mnsakir.g
%,0%,s tilt the Illotosed ututuzatuan of tite si-tr pier W lthe Ku-.,'

rm'.et al Fasdelails. Quute laiely ite Cascade c esue~
Cssmpxny dupaeda thcur rîghts un the %vatcar p.-urer ta, in

Englisit ynds.atr. whsituuh us represenltd b'. C. K. Muthour.le. \e' -
Ian. ll.C.. and fatr tem tite %vcarl, tas ben donc. A large poater
plant us pti;elesi.

Ma. l8



,ý,RNARDlAN ELIECTRIC>Ah r4EWS

Mh MARITIME ELECTRICAL ASSOCIATION.
.% M ini i vii Electric.l A\ssociatiîon %vas duly organilied

1a a nî..,cing lield at the 1 lztliflîx 1 laiel, 1 lalifax, N. S.,
,il the. 1 -(il ot APril. There wvas a good attendance and
.tif ýec1ît.*d ta reali,.e the îîeed of such anasocato
and we're uîîaninuous iii their support of %vhat Iiad hecît
doe A\ Lonstitutiosi wvas adopted, and tlie follo~iîîg
oficerN %vere elected:

i'retiegt, F. A. Bowrnan, Newv Glasgow. N. S.
Vî~eI'r~adntIl. Colilt, city electrician, 1lalilax, N.

s.;ecretary-Treasurer, J. Hl. Winfield, local nmanager
'ov;j Scotia Teleplione Co., Ltd., Newv Glasgoiv, N.S.,
al'.t% .a representatave executive coniittee fror.' the thre

fi %%.t decided to lîold the first regular convention
in lialifax sone timie in Septemiber.

We have the privilege 10 present to readers of the
jurm î.NEws brie! personal sketches and portraits

of! the execttve oficerb, under whose e\perienced guid-
ance the new organization inay bce xpected to prosper,
and prove of mucli advantage iii adv:înciîîg the %veItfure
of the ehectrical indusstry in the pro, inces by the sen.

iltt-ident of the new association, is a native of Nova
Scotia, lîaving been born at Windsor, and fias had a

varied and valuable cxperience in engineering and cc-
tnical %wark. le is a graiduate in arts and mining engi-
nec:rintz at lCing's Callege, in hisý native toivn, and
wobrked a couple of vcars at mini- g and kindred ivork.
lHe %vas ifierwairds cmplaved in the locomotive shops of
thit 1. C7. R. and iii the ofiicc of IL Vassnack, M. I.,
la:liltx. lic %tbqtienthv took the expert catîrsc at

the T1horrson-liouston wVorks al Lynn, MIass., and
alo field a position %vith the New ark, office ai tlie
saine ctamp.iny. NIr. liawman spent a ycar in the cm-

rloy of the Royal Elect ric Conipnn of \Iontrcetl.
ic) &î h as occupicd the position of Nuperintend-

ent cil the New Glasgow Electric Light Co., -inied,
e Ncew Glasgowv, N. S. NIr. Bowman is anr associate
unîniber oi the Canladian Society- ai Ci vil Engincers. and
a rniber of the :nierican InNtitutc af Electrical Engi-

1,e-l'rcsidcnt, vas born at Fo.rest îcile, xev Bruns-
wick. in i&>x. hmmicdî:uîcly aiter leaving school a fcw
yca r% tvcre speat on the rond as a conmercial tra-vcllcr.
lie entcred the cmploy of the linlifaix lilectric L.ight

Colnip.tn> Nhort> Jîtcr the u:teption of eectrie ligbting
in the inaritinie provinces. Wlen the Company wvas
sold out Io the gais Compaîny MNr. Colpitt's services %vcre
retailled, and after tiwo ycars lie wvas appoirited stiperiti-
tendent of the clectric ligliting plant. Thtis position lie
lîehd tintai 1897, whenl lie reccived the appointient of
ciîy ehectrician for H alifax. Mr. Colpitt, alhougi quite

Vt ol'~.,kn: Maitime Elecu.caýl N .î.

a %ovung nia.î, is entitled to hie regarded as one tif the
vcîeranis of tlle electrie lighit business, havin- had an
cxperiecCe thercan e,-tcnding avcr thirteen ycîrý;.

.%i. J. il. lF '.l,

S~.re.î~ rreîsîrr.isi a naîtive of De'rby, lingland, aînd
%va,. etite;ttqed in L.onîdon. lie tokil tlle clectricai engi-
neccring- cttr.e zi: hiples Palace. and rccives. a -ood
îniechanicmh t r.uiniiz ini the hof~ h1i1lc B s.

sCcini,îrun -lit nialzer'. l.rtl%btirv. Loundon. fl

th%: Ifll af iSoi lie caile ici Nova Sccli.î aînd accepied :8

posiation in Ihlle l1alifa\ office oi Ille Novai scotia Tele-
phone Co., L.td. In Nlarch, 18'93. lie waîs traînslerred
tai New GI;îsgowv.c tai.îe chari;é of Ille camipatnv*s ex-
chasnge there. lui Octaber lie vva. miade suiperiîueîîdct

tif Iier c.istern di%*i.ion, wviîhhaduarcs New
Clasgtiv, wvhich position lie :till retains.

Si\lecn thouand dollar% is said ta hie Ille record prie
paid for a cahlegramn, that pricc hav-ing been paid for a
niessage scnt 1w 1-icniker licaton ta AuNtralia in behali
of thc Biritish Parliamcnt.

ma % . 1 ,, cil;

MR.
llatl:i.ýe Fjcatlcal A-culian
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PtSHLISHXID ON THE TE.XTH OP EVEIY NONTH BY

cHAS. IL MWORTHIMR
OFpIC'q: CONPItDERATION Litra BwUhLDNG,

Corner Vone and Rtichmuond St«ies,

Nr~w Voitla LiFz IXSIL'ANCE BUILDlING, MONTERcAI-

Adswýn*,rTZ:,,aeaaset prwalty on iaotiort. Omits for advertising %bould
;Mrkxale< tht utoeth ym.dhItebci.t <~bjeiefo ae t Ma thtt istth tst 1of,.an mat 0 ratCheiadvet.mà ets suAbcmd obra. =

wiîhat st o tt aierie,= Io sn.eire ploper compliance M ith tht jn«sti;tees
c<tbe advenrtse reqttess fur chanage boai reach thtce as wlàcay as the 96th day

ofmte mueth.

Tht F RCs CraîL NU" stU h. ,aauhd tO Stah.ctihtes je tht M=onoh. or abct
Unteda sates, pot (rue. for $8ica aisut. *o cet0( ixmnh.Th w
ubshcuiptioe .hmld ha retitird Urcurm"nic ugtered leter, or Pm&ta
payalite to C. H. Mortimser. ?Imme do not sciai choïques au local imuals unIeu, os
cents is added for cut of dusomm. M4onee~ nt unregiateetd letters wili Ie ut

mder iti. Seah.csipiiom sa &*dan <cegconttrits tmlssced in the General Po"ta
Uses..o pet am. seauspsf t yhe dac. Tt paper sill bt

daitssutI.d t expirations of tersi tfd .o se stipsalateal by the esbcriber. buts
sher nowc uesc ws.tsudisg extisut ille cceteetd aurat istructionss te dita.
coiee are recetstd suW au areurages psitt. dard

Le niifed < th <aure0< aiberihrs e rc'eme theïr pee
promsply suad ,egtalarliy.

Coerespossese is muited uspoa &Il tapics Iekately commua srithia tht -cope c(
tht., journal.

lu * Caaa4Ia UwtrSloe bue la boo - sinlst eàOd puoe
et ilsl camis stas"" maldatlsm

CANADIAN ELECTRICAL ASSOCIATION.

OFFICERS:

JOHN VtUI.. Manager rutlait lIghi A Ileer Offsuuy. Gueq.es. Ont.
uýT VicK.PIsMIgw x:

CHAS. Il. HIUNT. Manager IA1udo Ekacitc CcK, Lcesdon. Ont.
2.48t ViuaPsessR$Mj.i:
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Jir occasionally happens that a slight
EmIIssrst tca- defect in morne part of an electrical
wtéstEtaezim.plant, which could probably be

remedied in the simplest possible manner, results in the
condemnation of the efitire machinery, owing to lack
of knowledge on the part of the person in charge of the
plant. It is flot unusuat to beau of the manufacturers
being called in to adjust soirne difficulty, only to find
that the trouble was of the most triflhng nature, and
such as should have beec readily ascertained and put
right by the electrician. -The cause of such a condition
of affairs is frequently to be found ini the low Salaries
paid to superintendents and operatives. These salaries
offer no inducement to conipetent men, possessing thte
knowlaedge requisite for the efficient operation of an
electric light plant, and hence the engineer with a
smattering of electrical education is employed to do the
work. It us flot to be wondered at that so many su-
called brealcdowns occur. It is (aise economy to buy
an up-to-date plant and place an inexperienced person
in charge. Thtis fact is rapidly becoming recognized,
and the resuit wilI be a greater demand for properly
qualifled electricians.

As the date for the annual convention
Cambada be ftt bveAscitona onr

£fsdaUM. o h bv soito tJfnr
draws naear, interest ini the event is

deepening. At the last meeting of the Executive a con-
siderable numbe of new members were elected. Other
applications are constantly coming in to the secreîat.
Each individual member of the Association sbottld en-
deavor to add new members to the rol and assist in
swelling the attendance, mo that the conting convention
shali be an unqualified success. Montreail, aside front
its many other attractions as the chief city of Canada,
i% the point of grentest interest to persons conncîed
with the electrical industries. The headquarters of the
Bell Telephone Company's extensive system, the large
manufactory and up-to-date lighting stations of the
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Royal kiJCctric Co., the elect rie tr-îiisssioni plants at
Chaill aîtd Lachine, à1cGili Universitv, witlî its
tllaboraýte electrical and engineering departnteîîts, w~iii
.11l bc tlrowil opent to the inspection of the memitber% ot'
the Assý,%a.tiOfl whO niM'' attend this convention, and
%wili in iîiîegiîst:ves be fouind Weil worth the tinie and
epense inicidentai to the vibit. Ail the arrangements
for the meeting arc nîaking satisfactory progress.
The iieît%vi ~']) rcet tOwards tîie Close Of the present
monili to reCCive the reports of the varions conîrnittees,
cortiplete ail arrangemeunts, anîd arrange for the int-
miedinte publication of tlic programme.

IN~ the D)ominionî of Caniada cable tram-
Cabie Vs BlecttiC ways arc practicaliy unknown, but in

TramwY$. ireat i3ritain titis miethod of propulsion

lias becs, adoptcd b)' saine (if the largest cîties. Thei
Edinburgît cable tramways were supposed to have been
eminenltiv sulccessfuil, and are frequently referred ta as a
niodel sv.steni. Il %ould seern, however, thait the)' have
nût lccn the stîccess wvhich ks genterally supposed, ais
%%hen the question of an e\tension wvas utider considera-
tion rcntlV, several members of' the citv cotincii advo-
cited the adoptioni oi electric traction, and the question
%was referred to Professor Kennedy, f.R Slor a re-

port. Wiîlî the improvements bein-- made in electricai
apparatus, and its greater application for special pur.
poes, electric traction promises soon ta supersede ail
other svsteflis.

A WVOODSTOCK, 01nt., paper reports the

Afrfl~. biowing to piece% of an acetylcîte gas
generator in that, ci!y recently. ']'h-

generator had becn on exhibition in the rear of a cigar
store. Owing to the faci that iliere wvas vcry l;tt!e gas
in the machine i the turne of the accident, no serions
damage wvas donc except to the gencanor itscîf. but
the tentants of the adjoining buildings got a had scare.
Over the back door o! the rooni it which the generator
was piaccd an overflow pipe extcnded otit from the
building. A youing man wvho was standing in tce doar-
wav, in raising lus hand to îlîrowv down a nmatcih, i,-gnited
th, overflowv gas. The fiante travclled quickly aiong
the gas pipe and entered the generator, cauiîtgi the ex-
plosion. But for tlic fact itat tic machine %vas bcing
prepared for rernovai and coniained littie gas. the con-
sequcnces miglit htave been serious.

IT is NUPPOSCd tuat intcandescent lamps,
E2caecy of Laops. wvhcn old, take more povcr titan Mihen

ncw. A lanîp wvhen ncw may givc otte-
third candie per wvatt, and after this saine lanîp lias been
burnîng for about 4oo hours; it nîay give one-sixilh canîdie
per watt. Laimps, as a rude, wviIl take lc!ss eîîergy after
burningr aîvhile than wvhen net", but ovving to the fact
thaît the catidie decreases wvith the lice, the power per
candle ks greatiy incrcased. Therefore il is morc cor-
rect t o sav that more power is required for a givcn
quantîv of light, and as it is light tuai is sold, not

poer a stands to reason tduat wvlien ntaximium cadcile
poîîcr for minimum c\peniditure of power is requircd
tha: lanîps must be renewed about once every 350 hours.
lIn a test rccentlv made wvith -several makces of lap.17PN
wherc cach of the varieu.% Iamnp. sl.arlcd with an ihitîmi-
naîîîng power of about onle-third candle per watt, ai the
end oif 3oo hours some of thern %vere only giving one-
ninth candie for the suimc expenditure of power. Trulv,

tiiere is rooîtt for iniproî entent stillin tue intcandescentî

litl, ligliting of raiiway Car% is% a subjeet
Car Lighting. 'xliclt lias rccived il»uCh attenitioni of

late front hotu raiiwav cotipautes and
nîantf'acturers of electrical mnachîinerv. NIaîîysytt
have becut devised, but so far noue have giveit entire
satisfaction. 'l'lie equipînent wliiiclî lias receittly becît
placed oit the sleeping car Winchtester by the Canadiait
Pacific RaiIway' Companty probably cornes nearer a solIn-
tioni ol the probient than aiîv otiter, tite resuits produced
giving promise of ultirnate success. 'l'le currelit is
geiieratcd frot the axie b>' tue motion of tue t rainî, aîtd
the surplus current is stored in a battery, wvhic nin-
tains regular etirrent aitd provides also for stoppages.
It s s;tid that there is litice fiickcring or irrcgularity in
the ligltt, altitougi iii sortie respects fltc systeni is flot
atil that COUld be dlesired. 'lThat clCtriCity Wvill futrii
the future liglit for railway cars is noîv almost certaint.

As regards tue advaîiîages derived fronît
Mdunicipai controi. nmunicipal oîvnersiiip and operation oi

public services, tue New V'ork P>ost,
vite of the ahlest public jouirnaîs.- of the t'jitied Staîtes,
savs: - Municipal ovitership is o11e of ithose phrases
which, iii a certain order of ntind, take tce place of
reasoning, inivestigation, contînon sense. 1it is iîîvcsted
iih a, magic, a iiiir.icle-%%ort ing, potver ivlîich niakes

anlyt bing ciainîed for it credii'.e. Tue city gas wvorks iii
Pitiladelphia wcre long tite substitute for argument in
tue moutîts oi advocatcs of mîunticipal owutcer>iiip. But
thîcir rccent abandonînint, aiter cozilessed >osses and
scandais, bas led tlie champions of ntunicipal operatiomi
of the public ligiîtiîig and tranlsit services to look mtore
and more abroad for comfort, and Glasgowv is te eity
xvIence they have dcrivcd most of il. So %vild have
buen the romances set afloat about the imne profits
derived by Glasgowv fromn its contrai of public franchtise.%
tuat tue Lord l>rovost lias becit conîpelled te issue tue
following circular letter:

Ma eil. e'~l~f htxwla. r«eç,x -,.ç&n,ýn frm aitset ,aîî

-knt be fae t (.,m ait ta xe.,' raiei an -.nxeq. enc Jdb the.dI.irîa.- (tom 
Ca.. xxaxer. iledri, iî in. aixi oi.et ui.JevtainZ .,fi tc r..er:,mcx: 1 ixae a.
- l.nzly> fczai.îue.sed i.> the z.o,t j,.x,-z a.. înf.,;n I.m L I.xîî , c e h..

ix', (tndaus.'n in Cati. Macere a% -x ;i-luviaiîy '.f tii% i. -i n ci<s n fm rn %axa

Titus is tue socialistic niilleuinitint adjourncd again.
'Taxes are not vet abolislied, eren liv municipal oinnr-
ship. N'et itere is littie doubi that if muinicipal oîvner-
sltiip ivere given frc course, it îvouid ultinîateiv makie
ain end of taxes, for it îvould make an end of property
to he taixed."

1-r is rcported thai tue valuiabie water
EICeclty tu

31xio powers wviicit ahotînd itrougîtout
Mexico are rapidiy hcing takzen poscx

stan of wvitlî a v'iew te their profitable uitilization. The
cataracti atJuan:îcattzan is said to bc second on tliis
continent to that of Niagara. Tîtere hais recently been
installcd an cxten.sivc plant cos;ting S70,ooo to coîtvey
electricity for power purposes front tite Cascade of Regeat
ta sevcral mines and faîctories fiftcen ntilc-; distant.
'rThe ltvdraulic force is titilized bv uîteans of Pelton ivaitr-

îveî,driving rive lri-ph.z';c d aosCach of 4oo ). P.,
one of wvîicli is kept ai% a rcserve, and two eNciters.
TRie tension of' the current, as receivcd front tlîc dynanto,
is 700 volts, îvhicli by mieans of Ntep-up transforuters is
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ilnLreilsed to lu000 %~olis for tr.însiniîson. 'lhree bare
conducting copper w~ires about onle-third of an inch in%
diameter, carry the esîrrent. ''ie loss iii transisision
is stated to lie only tenl per cent. li n view of the activit)y
iii enginleering work of this character, Canadian fiants-
facturers of electrical apparatus miighit profitably etiquire
into the possibilities of the Mexican matrket.

IN a test made iii a large institution
coai Consuimution. recently, il was shown coniclusiv'el% thiat

it took i.-_- lhs. coal per indicator
hiorse power per hour. This engine %vas îîsed for driv'-
ing dy'namos for lighting tic inistitution. 'l'le nîetlîod
of driving wlas from engine to jack shaft snd then from
jack shaft to d) naînos. Taking tlle rendings with re-
hiable v'olt and ampere meters, there ",vas a loss of 4o lbs.
between the engine snd %switchibo.rd, shîowing t hat there
wvas a coal consumiption of -o lhs. coal per E. Hi. 1'. at the
bus. The question now arises how many more plants are
there in the country taking the saine co:îl consutmption.
Oune thing certain, thiýis not the only one. A plant of
this kind il dear at an>. price, iii fact it would flot pay
one to :îccept il for niothing. Let buyers of certain elec-
tric plant.% hia e certain guazranitees as to the efliciencN (if
same, and let thiein engage good reliable engineers to
make the test to sec if ilie>' have fulfilled tîte guaran-
tees, and when we cornie to this method of doing busi-
ness better resoîits % ilI be obtained aIl around.

Ri.lîEreports from British Columnbia
Eic'ctiscal Appaiatus stt* htiu eeomn ftegl

toi Xining. saedi h eeoiin ftegl

mines iii thiat province i% beisig steadily
pro.cecded %wath, ,ind that thic ks more machiner% being
purchased thsai eer beforc. There is besig eniplo)ed
a large qîtantit% of clei.îrical apparatuis for the operation
of hoists, dlrîhîs, et.- and lighit and potwer colupanies-
810%% insîaillinlg pl.înts repoirt the outlook for busilness% as.
vcry pronîlising, une favorable fcatuire being that the
dcmand is chieflv for large unis.-, ustallv above fifty
lio-rse poweîc. Ouie of the litrgest tonîract% has just
heen cloed .%itli the proprietors% ol the %V'ar lEîgle mine.
An air coimprelsor wvitî al capacitN of fort> drill% m~iU' be
driven b% a ;oo kilowatt motor and ani cecctric lîoist bv
a 3oo hà. p. indiaLtaun niotor, tme . crge wvorkang Io.t riad

of the hoisi being eighit tonts. This plant is said ta be
the first of its kind Io be used in Canadita, but it will
untdouiiedl% pro% eo bc be lv tîte torci-unner tif mani%
others, as înining, duvelopmntt in liritish Coluinihia îaow
%enis to have recched a solid hiasis. There exists, We
helieve, the iiaptprelccsioin tîat nmachinerv oif Anierican
nmanuftacture is Lirgely uscd iii mining .,.ork. 1I c:ati of
this being thle WCse rer informed îh.ît Can.idian

withtanding thiat mani oh ilie mines are ow ncd and being
dcveloped by Ameiricas.

l'hr %%ork of t<tî mgh ili hi, I 1% . icic-grî1 tlili ailesc~ccn

Sand. Il. C.. lia.%et lI,ITlc. ironiîi tir- C..aaadaa a;cncao-t Eiec'îric
Coiu)a iff ,xiil. iliar"c ,ac 5%nl iirntî, mnlo,,atrt~ ip

lhc. Bris Tc.ic.ili'nc . 'aîi ae t linate art sî<rl< oan sh,'ar

wtdl hic buti<f graaîir. *urflîlt,.ititt, h%~ a to'mt ic.ng ti' red ttîpper.
att %%Ill ctV%l %itr S 0%. hc ' 1 a.ad 1'18 uli,,h a', altt'
taeaniz rnadc. an Moar.h al s ,nanetaic. -,.onoîb.,'ib.'
Si .% cxIlcs ted iliai die nets t'a .4i:tiît ' .îi lxtc ..%J% for oc.a tîpalaun
tts dic moniatiof Jul:.

CANADII N A"SSOCIATION 0F STATIONApy
ENGINEERS.

N o. s<etr8af1c. ti AýUeAiatn. ait :c'îuee ti for.a,. niait., f

ANN;Al llSNlt0[. HlAMLTOi'N NO. 2.

Tfhe elcventh annual ditîner of 1 lamilton NO. .2 'as
hield in the Commercial l Ijtel On Thursd;îy, :ýPrUI 7th.
'l'le attendance "'as as large sîs lisu,~n fllîe

MeIssrs.- \Vickens, Moor in., Mosl , anX, Efild,

Black-grov'e and Bain Irons Toronto No. il anid Nlesss
I)ixon, Richardson, Graltaîti and I. gcsfo *frnî

No. 2. R. Mackie presided. '1'g e s excelle'ornto

arnd received <lue attention, aCter whici Camne the follow-*
ing toast lit -'l'lie Qucen," responded to by the Com.
pany' ; -Canada, Our Hlomie," by A. 1 lartwell ; " -ao
and Corporation," b>' Aid. 1,ernside anud l'ettigrev

-Man ufacturr, b> J. MNcla.ugliin, Toronto ; -lidu-
cational lntercsts," b>' J. S. WVilliamis ; «' Execulive
Hecad, - by ïi. J. Philip and A. M. WVicken:,; Siisler

Assciaion,"bv' G. C. Mooring ind J. I)ixon ; 1lfan,.
iton No. 2," bv IL Mackie ; The Ladies," by 0. 1).
St. johît; liosî and Ho.stess," b> Mr. Maxe%.

During the evenling miusic ivas rendered b>' the Eolean
Club, and iNlessrs%. Di\on, Stanley, H astings, Llislds,
Blackgrov'e, Mitciiell snd Maranett, NIr. J. Bain acting
ats accomipanist. A pleasant featuire of the evening was
several selections on the gramophone, operated by Ntlr.
Morrice. The baniquetinz commnittee consisted of R.
Mackie, chairmanl; J. Ironside, secretary; 1P. Stott, W.
K. Cornishi, \V. Stevens, R. C. Pettigrew and R. 1E.
Chllman.

I.ONDON NO. 5
A miember of the 1:ore-st City A.ssocistion, referring to

the competition inauguratcd b> M r. G. B. Rîier, a past
president, writes as follows : - Mr. D. G. C.îîaapbell,
l'ottetbtir-, presidetit of Londont branch, has receieJ
flic first pri;.e of $S, and Duncan McKinfle theic wond
prize of S5. Both men are active members of iie associa-
tion, and thieir efforts are to be comnnended. They have
flot been aw.v.rded cashI prizes, but the amouints are placed
to thieir eredit with the international Correspondence
School of Scranton, and is to he taken out in tuition.
Th'le question paliers have had the desired effect the
competitors wvere compelled to make themnselt. ac-
quainted with arithmctic, and to reason and study -and
xhecy franklyv admit that it. w~as hard work ; but on the
othier hiand they dlaim it wvas beneficiail Io them, and the
prizes w~ere received with the greatest of pleasure. Tlhe
exarniniing board consisted of Messrs. Risler, Bright,
(;oldatrt and Nlcle.n. Mr. Norris, president of liamil-
ton branch, is now with Londonî No. 5, having accepted
a position as enigincer u'ith the London Street Ri~a
Comipany, afi tshih .11r. l\nrer is chic( engineer and
sutperintendent. 'Mr. Norris has already made hinmsell
esxeemecd bsy the menîbers, hanving given some good lec-
titres on steami engines, boilers and electricity. lle re-
ceived a Icuter of regret froin Hamilton branch, at the

,,zni lmeccir.ttl.tig hini obis success. L.ondon
No. ýý k doing Lvell, reorganized Nov. i 9 th, iSob, with
6 niemibers. and niow We arc 27 members strong. Our
meetings are lield on the first and third Saturday (if cach
month, at 7.,;0 p.nm., iii Shertvood Hiall."

Thte I'aatlli Ectta x<saanCnpn roapor ii<ati
ang an clecinc.'a rxlihiioi n Iliacpac rnniîcng Jaine #,.

iS~.and 4-ontanuing foar tine rnonit. fi %% cxi>cted tit a tlnm
1k-r of %lie cxlhaiir% ai iliir New Ni ork exhibition w-iil renî,'te
ilicir gtxod, io ilsi- exitibtsom.

M.1%, isq8
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FENELON FALLS ELECTRIC TRANSMISSION
SCHEME.

.X îO'.sNY is ini process of fornmationi for the des'elop-
nint of the Cinergy of Fenelon Falls, Ont., and ithe
trantsmission to Lindsay of aIli the pass'er that cati lie
tised ain thiat tosvn. ThelicFesieoti river coîînects Cameron
lake antd Sturgean lake, and gis-es a head Of 24 feet aIt
tue 1:cneloti village, wvitîî suflicient water t0 reuîder avail-
aille 'sei oaver 2,000a hiorse power iti the dryest season

01 the vear. The distance to LindsaY s tnearly 16 miles,
and the promocters claini iliai nearly t ,ooo I. p. cati he
couîited on iliere-- -not taking into accotît atîv new

enterprizes that may be attracted b>' the checaper power.
The representatives of the company are reported to liav-e
acquired thie entire control of tlîe svaîer power froni the
Smith listate, and from Messrs. Macdotigall & Brandon
(whîo operate tite Fenelon electiic liglit plant), and lit e
also mîade sorte inmportant contracts iii Lindsay for the
supply af power, including tlîe coîîtract for tlîe street
Iighiitîug. It is also contemplated to energetically ptî-si
the hîghting business in Lindsay. Thie conîplete plans
have not yet been formulated, but reports sa>' that aIlI
machiiiery and apparatus '.vill he of the higiest class,
and somte intcresting engineering fecatures iilie iro-

car'. FîFSIONia.s

duced. The engineering is in the hands, of Nlr. George
witci-F'raser, of Toronto, and the secret:iry pro tcm ks

Mn. J. Alex. Culverwcll.

ELECTRICAL APPARATUS FOR THE WAR
EAGLE MINE

iiF WVar Eagie M.\ining and Develaptuent Company,
of Rossl;and, B3. C., have closed a cantract for electrical
machinery to operate the ncw plant which thev arc in-
stliiiîg- ai their mine. The plant in question will con-
sist of a 4o drill Ingersoll-Sergetit air cormpre.,;sor anJ a
double drum niining licist, both to be supplicd by the
james Cooper Mfg. Co., (i aI ontreal. The shait wIll
he double compartnîcut, and the hoist will have a capa-
city. stîfficient to h;undle twvo Ioaded sk-ips, Io bc r;iised
froin a dcpth of ultimiately 2,700 feet, at the rate, of
l,ooo feet per minute ; ibis w.iii be the ses-crcst dtt so
fan uindertaken by any. electrical nîining hoisi in the
%vorid.

The clectrical machinery is to be sîupplic-d esîtirely by
the Canadian General Electric Co. The coinpressor
motar will consist of a 300s kilowatt threc pliase s
chronotus niotor, oaperating at 2ooa revoltitiotns per minute,
antI opcraîing the compressor fly wlicel Jirectlv by a
nope drive withiotit intermediate shafting.

The hoist wili be operated by a 300 hl. p. induction
mîîîor, capable of opcrating up to 6ooa h. p., operaîing

in synchronism nt 300 revolutions per minute, and

ltandled b: a regtil aloi- %iiilar iii st%.le to the Street
raiiwav cotitroller. Ily lise of a large external resist-
.înce aniy desired variation iii speed inav be olitaitied tip
to syicironsmîî. 'l'le operation of an aiternating itois.
îng miotor of this capaCitv ks a v'ery nlice engineering
probiem.

l'otter ta operate this niachiîîery %viIl lie obtaîned
front the three phase circuit of the West lCoctenlay
l'owver Company. IIn connlection wvith hie latter, it 8n1.y
be nivntiaîîed that the twvo large a .000Ih. p. revolving
field genierators supplied by the Canladianl Gencral EIlec-
tric Conipany are now nr position. *Fli lise, wvith step-
up and step-dowvn transforniers, i% conîpleted, and the
plant ks expccted ta commsence operation ivithin thte
next two or threc wveeks.

CORROSIVE AND SCALE-FORMING AGENTS IN
BOILER FEED WATER&';

lis Wl 'ITiis:aos.
tAbrîct %I

IlA I i. det'riiiiied aile sitt un or iiiiiiuritie.. coiitniîîd iniitlie
(ce cai î*itr. si sixt lîeccîtie.. lis iîîîîortatui (uîsdrîia î o %wlut

%V iti he lithe ti:ai tire of sealt foi nied wlieiî itiptiritiae.% are pireci pisaest,
or wiiaî effcet uIl wnicr wviiI hw 'e on boiler 1part.. pro% ided no
%.lelcforniiiig ssliaicr.i a, Ir.%e.

Lt i.. .1uîcite utit t. tli.&: tî um.icr c tttit.iaaiig sîîî, itttit 1' a s
tiiose iii aiiî No. i decriibvd iii lasit isioiili' su
iciiot fortît seale exctpI)tt ah r% Ics iglî dtegrees (if con-

- centrntiion. or sliîcaîscle %vitlmisi dIie hoier las& be-
coine conîgîiccit .aigited ;tison, of î'our.. rsl:J

1Zl1î0ait %it vi hegin. hiait CrVta.l ssiil a1galinds.i
\vites% tssis:tirzttcd siioieeusli. of scter ;ire brougi.a
toto conitact witi the crystai... Tii foruin of scatle
wvii iît-ver lie trct %villa exclit iii caes tif i-xtrtemeC
ignur.tnt e or tiilesiss îd ileed nloi bc da..ê.tused
-l ttny lesîgtil. A: wvili ho oh.,erved, liowver. the

~ id l thle imjluî .1 SS in il.*, s.tie i rt- 110,11 .. LIi;le

in I lle of.ciîcu Jîca Is .1 silînîrti ure.. i %v*ill ;ni

ordnîni.rv hoiler lir.ictice. ;îad cosqii t% . caer
vaOr iiîio stiaiiuuear loft hcliind, aid

-graitit.il iiiere.asc iti detîst t.tkc. phace. 1 lie sais-
pastrimles. l>cang m.il.sbi li .îîL.tci, re..-ilai .l ,î,

-liai sçaîctr oira bouler bcie îcs îîrc.anti sainre %.aiur-

-sied. iiîirîshci ianeiirea.ctiolii.. a cry
Iîigi degree of ailktliuaity i.. iii course tif tinme renclied. Wiîile lise

dikli, o aloi, ats a ail, .0t.ick irois verv rcatdiiy. tlîcy nii:ik
hr.ass%.iioys vigoroiisiy, rcdticîng Ilte ianctallsc cicîtîcaîts amid cati,.-
sig a greal ilcai of tioîitîlc,.tand mnitnaî i;tasecritl% dl.ttn.8gg ia
rcsiitcd.

Asitiî sers inijort.tit re.ttlion ilim t% -i. irn wa.trs of tii%,
k mnd i% stai fornmion of nansimciioriilc, %s nit ioned iii
c.triier :trtic'es. aid ts a consci;îicc, frec lIsdrociîioric tcid i..
lihcrnicd. sshiucii. besig scry corrosive cvcnin ctdaltited. no pari
of tiii- svsicîn front botter to exiatis il n eugue i% qiseî tntc front

c<.lger of ordinfrontl tlii source.
The .oiiditioii% utiîcr whieli a lîoiicr fccd wnter i, si- lic tisci

1play%.1 verv iiporamît pa;rt ini the treoaiticit reitisieîi a a11i Ile
ecftc a1 w.tcr %Vii llave on tisc houer 1parus. For iiîstanlce, 'Suctre

good wvatcr is scatrce. or in piiit.. s..iere cooinsiy lit., hecsi c:trc-
(tili> studîcd. il lia%. bcome -t colun iittcîke iii usc surfait e toit-

dlesrs. ciraiîmtîg ctindcensc-d. %%;lier i, .1 hot 'at-i attd rqt-iriiig
tiicrefrt)ni Io bouler, ls.iîîg oser atit tiver again. Ili illoroigiy
ctliiiipeci pn' iii.tis ,.te% b>y evapora: io-n 1s VCrn sillîi and tîîiaaiii> of
fresli wa.tier usec .ll coîsc.-tlîciitlv ic saier niny bce resturicd

Io houeir. nuaiv lime', Ju;il.. %%aielrs ltuaiarc lowv iii di-.ohedî

.oiuis ani UIl fàrsi insiaîicc dicli.. sery tille ssac.on ing ta-
teri.ti. <7ouîdeîî..ed sv.icer fioni lio' 'seli lx-giîg lir.icticaly a J.'uI.
Lie from original ssaîcr. von.ima' n c.ale-fniîiiig agents. atnd i%.,

ir the abscnc of oi. lîractic.l>- piure. Ti i. y. ai fir't giatnçc.
hie coiiidcred a 1-crv lia1î)py condition of ulimnigs; iforsurnieiv,

leratclîec lias% %fiown ai ho tac sis niait> (a lie rcerc. lgaisteadof
sctic ftrnaang. Ille hlcr 1rrîs rc 5cr> ofutin fotîisid ihase -tif-
fered (roui Ipitising and corro%înii. E'cplaîiition of titis condition
allîlc.r%. Jdhficilt, %ait corroion of boiler, ia- ofien hccîi tàirgcd
te gircscîecc of orgatnie s îid w1ac». ;a% a railr of h'eî1. Ille leurity
of Ile watt-r iseif niavy lic %:tidi t lis'rposbe Wlien waltcr i%
sent Io hot u'st-Il a . brotigt i mbo stnt.aci %tilli io'pî n air.

.%nd, bcing pure. rendil- tborb% or itklcs ini Nolution -.carne of

NI:%%. 048
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the gaseeots, eleîîeîîts ccîitaiied itercin. Referemîce te mny fit-st

'article on thas subject wiIl rendily cxplaiîi the coac of pituiif; or
corrision (Idle Io Illi presetie of free oxygen ina lts: water.

%%*e faiat( alrîead %celaî libant Ill hi, it trotitlesoîie saefrtii
îîîîpî.irîîîs filId agi ,.ilenîs.,. aItiltittei are the ..tlts of fiie anid slang.

neî..îî ili îî.tu.ll> tîlet 'smtl ini feed %%asters.
A%.. conutdtuiton of use val-y, %o sill nlatutre of stcîlt forîîîcd vary.
l>articîil:rly i% lis Site case witlà scalc forîîied front the 5.tlis of

siii:igitcsat. Jies aits ai nmais), case% ar pîcuiarly utistable,
and lin%. f.îct a% nflt %uîî 0k eîtly tzukcî soin accolitit citiier b>'
t liiiiists or enbgîutcrs. The carboni:te-i of fiie lirc, except ina vcr>
ex,.e3îîioîai .. icalsn' ac.oip.ied ih> a tcriaîuin propo ri ioncf
Itle carbontates tif l.gci. lcrscinally, iri îîiy c*xpericîice 1 have
ncser fciîid carbontate of niagîlesia eîîiirely ab.seit front a tatiral
ssaîcr %%liec arbona:ite of linie was pre.seut. 1 havSe, as would
îîalurally bc cxp)ccted, fouid carbontate of pigîsalrescrnt visera
thli eni ri finie w.11- pr~e'en :ts %utphat c.

I n exaiiaaîcî of a botter scalc, it cc:siolîall,' lappcns Sisbat
the geterol alpearaticc of a scale i% %nets as woîiîd fend Ste eii-
gineer t0 SUpcCt tlle li-%ec of a stroiîg boiîdiîg aîgenît, suci s
sutills.te tif fiie, wilie coniffete itta.lysis% shows tr %cale tca bc
practic:illv fret, fronti stilpitates. While thet carbonates of linienand
tuagîiesu: fortit ai prcecce cf organic iaiter, and espaecmatll> ini
biigla pressuirt. botter%, liard î.cuîîp.îct scale ia mrail' cases,. aualysis
cf %cale will %liow tliat thte wliole of Ste bases of thiese metals cati-
not bc coînbisîed %vitla carbonie anhydride. The reaon for tiis
cvidentlv tuer rediicitg nf part cf one of Site conipotinds to an
lItdrt).c(xide. Sinice iia.gticsi:t i the Iu'ast stable of tite two bases,
il a-. Sitie wrie % opinion tisat ilie nîa;gncstumi carbona:te înîediately
ir contatct %%tii site boiter plate a% reduced front a tarbonate to an
hydrate, and tarbotîte a<.îd g.as liberated. When 1111% occurs in

îl-ectice of %ulpha:te of linie a particularly obntoxious scale k,
fornied.

A -,ampîle oi %cale sent tei ny laboraîcry of a vcry trouble-
%vîie nature. bc ing very liard atnd tenacicus, and haviiîg svery hih
power a% aî t.otî.ccindticîcr cf !Scat. Wite ih was, according te

aple%,'s ilin ý4 icli tiiick, stili ils- construction mtadle it ex-
tremnerl' tuîgerou%. Subsequent atialysis proted it ge )lave the
following ectilxt1icsitoi

Sihica .. .. .............. 9.66%/
Aluinai %at peroxide cf iroi. . . .... 3-4
Sii,li:ie cf tnte.......... ............ i737%

o.rîîî;t f nlizgnesia. .. ~
.%a;giies'ittti hydro-oxide Z.07%

lJo tits c.usc a portion of Ste tnagneNium carbonate thrcughlithe
auctin cf heat lad bcen rcduccd according te foliowing eqitation:

Mg CO f lient = NMg O + Co,,
lts: oxide of nia.gnesma thuts formed tlicî cctnbining -. itlla water
te forni Site làydro.oxide, wiîicli la ol>' ILrtîalIy soluble in watcr.

MNg O -f Il, O-=Mg<Oi11).
The h>% dro-oxide a, cxtrctîîcl% fine, and onîder- conditions xst-

i Sig witiiIte foder forms a rezudy bonding niateniai, atal espc.
ially~ so in prcseoce cf suilphntc of linie.

Titi carbonntes of limie and iiitgnesia whien precipitatedat sucli
i l0w tetapieratre. fori pet-ous. easiv.remiovcd Ncale, lîaving very

10w srcîfic tent. cociseitly cannot be ciassedt as cquially
da,îgcrou witli thiose scalcs 'of more compact construction.
Somc idea of nature of sealc fornied caos bc arrivcd at from a
Ntudy cf thec phyicai and clîeiiical propiertie5 of the folîowing
sainiple% cf 'Cale -tiltyzedti iiil'I laboratory.

Tite flr,.t à% a ,saînpil of %cale fortncdifrontwaterconiaining;stlts
cf lbth lime and vnagnsia. atad boith bard ard tentacietus, contaiti-
tng the folletsing parts il, tee

No. i. Stalilihaed fraisai ionîsral, Que

Xlumina and lx-roxitie of %rosi 4.30
carbonate of ligne ~t
.itiphateci t1int,
carbonate of miagnesia 84.2eo

No. :. Sam1îfle of t.,tle front Ncss% Toronto, Oui. Show% a
rallier utîucnisto contitioti f scale ftbrtming. Asý sccn by cenipo.
siie-n cf crale. a large tjuanlity cf iudt Igreatesi portion cf which

imusi have bwei field an meîuiccani Nsspcnsion)I wa% preseut . tiis
cnmbtned wilh sulphaie cf lime, fonmed a parttcutarly troublesomse

,tatlc. flite totrposiin of impurit4ies in the msater from s'.huLhi
itis, ?& air %%.a% formerd k, illttst-rd in sanple No. 6, iast nienth %
isstie, anti i, wcritiv cf remnark for two impoýrtatnt reasons:* Fist,
analvsî" of wmater shows vel-v fatlle altînîna preNent. con'equcntly
set-v faitte Iniia vas field an s.uspetison. white %cale shews..

alarge quantits' cf alumnina. This différence is tccounted

fer by lthe fac lfiai %veniler conditionîs land nuthto do
%villathe lurcsence cf ,tuîd, and satillîe set for .tavi
sliowed wvalt- under itesi possible cciîdiiiotis ;seuciitîlv, It ssIll bc
observcd liant uater centains bot car-bontates cf fintt ie t ilîag.
tiesiat, %%h.lile LJtrhoiate cf liais ta ettrely abset front sui' tiis
circttttst.uilec ni fit-st somc'L-%.'.t pttzzlcd tlie wrtier, utt tir .tuer.

iaisied tSisai itle eîlginicer iti charge was uitîg refiuted -tu omi~ tu
rettuove seau,. As is ver>' often the caeoil coniains c ues c
fret, stîlpltutic acid acquiired dturing lîrecess cf refiiniig iti stileltt

qutantity te t-educe tuie wliole cf the carbonate cf litte to %siltttlît
and aLlso a portieon cf lie carbonate, of inaguiesia to stgiltîtute cf
magtlui«i, NWlttt.Ii flatter. beiîîg soluble in waier, docs aloi .ti)tarar

ils the scale.
Tii sample of scale cuitaitîs the fellowing parts ia toc.

S ilica........... .........
Alumnita, wttli traces. cf pL'rexide cf it-ot ... . i
Sulpitate of finie .... ....... .................
Carbonate cf mlagnieia ............. .. .....

Nc. 3. Samîtie Of scale fronut WValkcrîtîn, Ont-. l.igitt i lrous
and "-asily broken or renmoved, a typical type cf carbontate su.tle
fermied i iow udîtîpet-attures. Compositioti

Acid insoluble ... .................
Alunua and Peroxideco is ci.................. .10î
Carbonate cf litte...........
Car-botnate ef miagneia ...

Carbenate iii presence cf oi-gaiiic tîtatter foriti i1 altait)-is;ite
vet-y hard scales, degrees cf luarditess varyittg %villa nature of or.
ganie maiter prescrnt.

No. 4. Sample No. 4~, rcceiscd fromt London, Ont., t% .it ex.

celleot type of si.aic cf tii kitid, bcing se-Ir liard andtt.,,us
The organic minater present in ihis case was lat-gel) cotniposedi cf
cil, whicli by actiont cf tin lias become cat-bonized, al altiîuugl
scale was net mubre titan %C inch ihick, it was of a ver>' daitgerows
type. composition i

Acid insoluble .. ........... ......................
Alominoni and peroxide cf iroit.... .............. .5
Sulphate cf liane ............ ................... ý
Carbenatecof limie........................... .So.o;
Carbonate cf miagnesia ...................... ..9:
Organie nlotter ............................ 6o

99).80
Aneiluer samîtle of scale witli nearsly the -tume cortpoiticut,

iticker, but much ceat-srr an granula- construction, due to dtifer.
ence in nature cf organic mnatie-, yielded on analysas :

Acid insoluble ... ......... ..... ............... an
Aluniina and perexidle of iron 7
Soîphatc cf liie ...... ...................... 33

Carbontate cf lime...............83-.5
Carbonate cf itîagr.eia .... ........... ....... 6..20
Organic malter ..................... ......... b.01

The lo's% eccasýioncd by allowing stîci formations as abote to
renain on Ste sîteets and tubes cfa, boiler is se importa'îni a factor
in ecetionty liat it i% atlnîost impossible tci estimate il. Il iaN been
statcd oni gond auttltetity thai the formation cf an incrustation 1', of
an inch in tlîickness svill mets-case thie filel consuiption s2', oser a
boile- wot-king under similar cendition% sviih dlean sNtell and tube,.
Tii %Iaternent is, liewevct-, ebviously in errer, since scale cif
différent comnposition hta% different lienut cenducîing powers, and
iess miti vary iri accot-dance .villa composition cf %cale, as ssell as
wiith variation irati ckness. The faci rentains tita! tire incrutsta-
lion forrmed w5illiin a beiler lias a ver. mtcht lowevr conductts il%
titan bas the plate of lte boiler isfeven under niosi favorable
condition-, se ltai los iN bound te cctr if incrustation is allocte

t0 accutîlate ; and los% ký not cnly Ios% cf tent and ccnsetîuenttyv
Ios of fuel, but sericus damiage le boile- may eaccur. Such iste

uîcn-cenducuing power cf mn'.'y even se-v itin seates tuait plates
a-e fiable te luecome over.iteaited, wiie %cale lias a itigli non-cen-
duts l:1, whien inîerpoed betsven boiler shel and watcr iî bas
set-y los' tensile %trength . ccnsequteniv, witen pulaie% bc5coni
oecrhea'et-d. internat pt-essore forces the affecied pari cuIssard.
and biteilr is badly damtaged. esen if set-ions explobion aine, aloit

occur.

The question of a fratnchise for cleciric igliiing in Otitss..
'euhI tnscet. i appeared tuai lite ciTer of the Otiawa Elettit
Conmpany svould beatcceptcd, but it i, now proposcd le refer lite
lmaiter back. with a vies'. te xcet.tining on what ternis a ton-
dilions the plant and property of the Ottawa Eleciric I.ighz Com-
pany cao be acquired by lite corporation.
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MUJMORD'S IMPROVED BOILER.
0.\ this page %ve illustrate a ncv boiter intcnded to

mieet the demand for grenter economy and efliciency
isi atre obtained from the ordinnry brick set boiter.
Thc %vater circulation is similar to tbat of a wvater tube
boiter, and for very high pressure it is built with a corru-
gutcd furnace. It wvas designcd by Mr. J. A. Muniford,
and is mianufacturcd in Canada by the Robh E.ngineer-
ing t'o., of Amhlerst, N. S., and in the United Suites by
a largze concerfi in Erie, P>a.

h*ie furnace bas ample

I 'IPRtfl FI) 1301L a.

room for mixing the gases

~ iM,
*ose

EsnELVATON040 MvwRn
s>rO es 3ILR

and kç surrounded by water, so that the direct and
radiant hieat of the fire is readily absorbed. The heated
gases pasç directly through well proportioned tubes and
return arouind the sheli of the boiter and underneath the
drtim, making every square foot of the boiter effective
as heating surface, and enter the smoke stack wvith
sufficient temperature remnaining to produce good natural
draft. l3y covering the case and drum with a non-
conducting material the loss of heat usually foutnd in
the setting of boilers may be reduced to a minimum.

The water circulates continuously from the front to
the back of the boiter, up the back connection to the
drum, wvhere the steam freely separates
from the wvater, and dowvn the front
connection to a point belowv the fire.
This positive circulation admits of usin g 4
forced draft, increasing the horse power . f
of the boiter without foaming or prim- ''

ing. the increased temperature increas-
ing the speed of the ivater circulation
%vithout any evil effects.

Special arrangements are made to '

avoid trouble with bad water. The
leed pipe enters the drum near the back
end, and part of the sediment is de-
posited in a settling chamber at the
front end of drum and may be blown
out. Additional impurities that are
carried dowvn the front connection are deposited in an-
other settling chamber below the furnace. This leaives
very tite, if any, impurity to form scale on the furnace
and tubes, and it may be removed by a scraper inserted
through hand holes in the sheli, the tubes being spaced
se that aIl can be cleaned. Doors are placed in the
casing opposite these hand boles, wvhich also -ive facili-
ties for cleaning the outside of the sheil.

r'he Robb Engineering Company inforai us that they
have already installed two of these boilers in Montreal
and others in Lethbridge, Fort William, Ont., Parrs-
boro, N. S., wvhite a number more are ordered.

FIFTY THOUSAND VOLT TRANSMISSION.
1r is a fact flot generally knowvn, says the 1Electrical

Elnginccr, duit a transmission of 50,000 volts was somne
timie ago tried for a period et two wveeks froni the wvater
power plant at Telturide, Col., to the Gold King ý;tamp-
ing niills there. The Telluride transmission s wveIl
knovn as one of the earliest in this country. mlie first
plant consistcd of a single-phiase 3,000-vOlt alterniator
with direct transmission to a syrnchronous niotor three
miles away. This bas since been replaced by a three-
plhabe trainsiss,,ion, wvith step-up and step-dowvn trans-
formers. It wvas about the time duit the change wvas
made that the experiment wvas tried ot transmitting nt
50,000 volts th ree-phiase alternati zg cu rren t. The trans-
formers used werc those now employed on the three-
phase transmission there, said transtormers hcing
arranged to give anumber of different voltages from
So,ooo dowvn according to the wvay they were con-
nected.

As said before, this transmission at 50,000 volts three-
phase current was kept in service for about two wveeks,
and no accidents occurred during the time. The line
consistcd of galvanized iron telegraph wvires supportcd
on glass insulators. It wvas found that the sel(-induction
afforded by the iron %vire had a beneficial effect iii couint-
eracting the capacity of the line. The experiment %vas
nlot continued for a longer tirne because a rainy season
camne on and proper provisions agaist lightning wvere
not at hand. The transmission line is three miles long,
and runs up a steep mounitain-side and over a very wild
country.

PURE WATER AND NEW BOILERS.
Tim corrosive powers of pure water on new or un-

scaled boilers wvas illustrated in the city of Glasgow
wvhen a new wvater supply was introduced (romn Loch
Katrine, one of the purest waters in the xior>d tvhich
are available for city consumption. The former supply
had been poor and calcareous, and old loilers were

CTIOSAL VIEW OF*~t~iR>.I~ro .,fa -

much coated %vith lime scale. To the dismay of the
tîsers those who had put in new boilers or new tubes
found them rapidly corroding, wvhite the old scaled and
coated boilers temained as before. Those, too, who,
had removed every possible trace of oîd incrustation
from their old boilers by mechanical means, intending
thus to get, as they expected, the fuil benefit of pure
water, wvere also badly troubled by corrosion, and even
the oId boilers, as the scale was gradually removed by
the unvarying soit and pure water from the lake, were
more or Iess corroded %when no nieans were taken to
prevent it.
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THE NORTHEY GAS ENGINE.
01: late ycars the gas etigine lia-, attracted cçiisider-

able attention as a motive power, andi althougli we (Io
tnt predict thiat the day of steani enigine% s kpasýsinig
away, the filct canna: bie disputed that for certain %vork
the gas enigile lias >orne points in its favor. As ta the
cfficîency af the gas elngine iii collparisan witlî stcani,
%Iv are ziot prepared ta t;îlk up the cudgcls in favor af
the farmner, buti it can saeybe sa~id bhat it accupies
snîall space. rernoves the necessitv o ai andling bulky
fuel, produces no asiies, dirt or refuse, and requires but
a ver>' litie water supply.

l'li Norîhey Mauatu gCaompany, ai Toronta,
have for sanie tirne lîcin manufacturing a1 gas and
gasaline enigine, for whiclî thley repart a growing die-
miand, chielly for eiiaaîes of froin 4 to 6 horse pawer.
'l'le accanîpany)ing illust ration shiows al gasaline engine
bclted ta a dynaiio. 'l'lie details ai construction ai the
engint, as gienI by %he nwî.icuss re as%, çoItçývVs

It conisists, braadly speaking, ai a base, cylinder, piston,
cannecting rad, crank shait, fli wheels and v'alve gear.
TIhc hase and cylinder are substatntial castings ai praper

%veight ta insure dîîrability and freedoni iram vibration,
.01J are made oi liigh-grade cast iron. Thei piston is
vcry long ta give large wearing surface, and is made of
special iran, fitted w~itlî spring rings. Thie cannecting
rod is fitted witli a phasphor bronze bearing aiti~pper or
wrist pin end, sa arranged as ta take tup wear casily.
'l'ie otlier end is- fitted v.itlî bahbitted boxes ai the
marine type. Thbe crank shait is ai steel, finislied ta
gauge. The valves are af the poppett type, and tilt
Nsurel: off tueuir se.tt% n.ihut friction. The '.aI c gear
us cnclosed li .,n iroul lousirig absalutelv dust and grit
proof, and r uns cotin;stv iii ail, tiius insuiring perfect
lubrication and grecat dur abilit%.

l'lie engine is flitted wviliî two fiv-wlîeels,wliicli is claiuiied
ta bc the auî% nietliod v. hii puts cqu..l v. car on both
beariuîg%-. I nvawtvwie sue i ernsm
%"c.ttirune' cuil%. . the box on the f -. cdsitie v. cars
dowv%.trd, and the box on the opposite side uépward.

'l'le irregulat speed. suich as ki met with in niost
ieros,: overconic hw a gracluated charge governor,

ct luLl i o l I the aniotunt ai thle charge admitted ta the
cl*ncdr ti propartion ta the work being donc, anci ai-

itiws tie enigine ta u-se onlI what is ac tually îiceded. If

enigine is runining liglît tue charge is cut off ta %Vhat is
necessary only ta kcep enigine uip ta speed, and il elîgiuie
reaclies a few revoltiais over tlic regular spt:vd, tlîe
charge is cut off altogetlier, and tlîus tîlere ks il( lissi.
bility ai etigine runining away.

'l'lie arrantgemnen ts for 1(ceping the euigine frouîn bc.
canîiung overlîeated are very canlipicte ; a1 leavy galvan.
ii.ed iran tank is supplied with ecdi enigitie, ta luald
water sullicient ta kecp engine at proper temiper;tttre
'lle %Vater is circulated tlîrougli tlîis tank by tlîe licat of
rite enigiuie cylinder, the wvarrner svater going ta top of
tank, and the caoler portion canîing froni battoin.

AIl engines are fitted %vitl electric or incandescenit tube
igniter. 'l'le electric igniter lias a positive mîotionî,
gliving a wviping contact above and below a suîîall %vire
elect rade, % hîicli caui be replaced front outside ai cligilne
iii the sinmplest mariner. A battery ai ciglît celîs fur-
nlislies. the small aniaunt ai c-'rrent aîeeded, and is miain-

tand . very Iow Cost.
Tlîe gasoline supply is stared isi a heavy gal'auuuized

iran tank, whicli is pîaced outsidc the building, tnd
cauîuection muade direct frontî tanîk ta engine by '.S Or 'e

~E Duavuxi. t)vsu~uo.

inchi pipe. A small and vcry simple punîp on base aI
engine dr.tv.s tle gasoline front tank and deliers% it lo
engine cylinder, so that at rio tinte is the gasaline ex-
poscd ta tlîc action ai tlîe outer air.

The gas engine is clainîed ta be specially adapted for
elcctric lighiting, tlîe gradtiated charge governar eni-
suring the een, stead% speed indispensable for sa.h
%vork. SmaIl plants in'stalîed in opera bouses, build-
ings, mines, etc., are said ta show a great economiy over
thîe use ai gas for illuminating purposes, as if the t,.ts
is used iii ile etigine for motive pover, it wvill produce
twice the light in incandescent lamps, and if arc Iights
aire us-cd the difference ks still grenter in favor ai tlîe
gas engine.

AXs ta the cash aif operatian, it i.s gu.uranteed that tlie
consutniption ai gas wvill flot excecd froua uS ta 22 feet.
or one-tentlî ai a gallon ai 74 degrees gasoline, for cali
hiorse powcr produccd per hiur. With gas at go cents
per t.o fe-îiet, the cast wauld be about 18 cents per
hiorse power for ten haurs %vork.

'lcNorthev Manutitf.ictturiig Company will gIaJIy
auuiliN n urt'ner particulars ciesired by interes.çied

persans.
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RECENT CANADIAN PATEMt4S
A VTFIT bias been granited to Mr. Johin Sharp, Of(Curuêenhuratt,

oitt., for aî water wheel, as shown by the accompatiyitlgr eut. The
cd&im i.. for a wheel securedl to a verticalUy journalieil shafl, and a
seie tif radial bucket-i inclined fromt tiée vertical nt xubstantially
ant atiglo, of forty.llve degrees, and l ecureil to the rim, i coin.
binAtoli 'ritb a frame àiurroundling the buckets,. a cover tbcrefor
pmoidetl wAith a aues., or openings, each exiending over two or

1oMebtiLLt-sand a curveil conduct or cinnect edluwit la each of t ie
"id opeiliIg-4 and with a source of water supply, the arma in the
oductors being such a%. tu discbarge the water at subotantially

a right angle tu the surfaces of the buckets; a curveil conductor
coenecttd with each of abolie maid openings, a tank witb which

v.-

* ,à J

TtauîNE WATER 'tVIEEL.

the said cotiductors are connecteil, a flumle connecteld witlh "le
tank, a cut-ofW valve in the said flutte, andl a Cut.off valve for cacb
conductor, subtantially as set forth.

Mr. 1 leniry C. Mitchell, Toronto, bas obtained a Canadian patent,
X?~. 58-788, for a pipe andl boiler covering, as berewitbh illustratul.
Il il claîm.ed to bue a non-cotiducting covering, comprising centric.
aIly arratîgui flake% or laminoe o( mica, forming tiuititudinous
lîollow tion-conimunicating interspacus andl a suitable binditig
mecdium permeating the outer portion of the layers anîd fornîing ai
the inner an irregularly formed surface, whereby the covering is
field in %hape and position, etc. A inîibod of formingr a notî.con-

dsacting covering for boilers and the like, consisting in s4pruading
tapon huitable, backings for the cuter andl inner portions of the
covering, a composition comprisingr a damp or wtt bindinir
nediumi, intermixed witb mica particles, superimposing tapon the

Piri ANDi BOILE11 COVERaNx.

outer portion the concentric flakes or laminat of mica, placing the
inner and outer portions together 10 enclose the central laminme,
andl fin.ully ,4ubjecting the wbole io a suitable dryitig process
whercby tbe binding medium in is ardened and permeates intq the
mass, as andl for the porpose specifiel.

NEW CM£L ACROSS THE GUJLF OF GEORGIA.
Turo C. P. R. recentiy compicteil tbe laying of a new cable

acro'.s the St raits of Georgia, (rom Vancouver, B. C., tu, Dupai-
ture Ray', ont Vancouver -Aland. The distance, as the crow flics%,
il about 33 miles, but il was foutil Ibat tbe bcd o( the guîf wan
broken up b>y innumerable bills, miounitains andl gulleys, nearly Il
mUles of wire being uned in covering ibis irregular space, making
the cable 4o milt" in lengtb.

The cable was miade b>' the Telegraph Construction andl Main-
tesuattce Company', of ILondon, Eng. It wcighs about 320 tons4,
and ils total letigth wben il left the manufacturer% was 45 mile%.
Some idex of the difllcui:y expericticed in bandling il tnay bu had
front the fact tisat il look liée crew of tht Tartar two lays andl a
baîf ta get it on board at Southampton. Thet îy on thtcable was
Sioooo, and by tht tinte the company received il in Vtancouaver il
cobt :bemt considerab>' over $%o,ooo. In diatticter tht caTie in
sligîtîl> more thati an inch andl a haîf, and il contains tbret wircs
or cores, which provide lbree distinct services or connections.
Eacli of ihetit cores in about the site of a fend pencil. and each
contain4 fine copper wime packeil ini jute and inuliating mierial.
Itiside of ibis they are arnîored witb 14 galvanited steel wires,

wound spiraîlly. Inside or fibin again is the final coverinig of tarred
jute canvats.

The old cable which il replaceil was a single core, or s.ingle
wire, aud wag laid in March, îSfit. Since duiat lime il lia% bueei
broken several fine%, and has given much trouble.

Front shoret b shoret he cable was laid almost without a liitch,
Ille qtamsitip Tartar beinir etnployed. The receptacle for the
cable was a meel tank about 35 fuet in diameter and i z (eet higb.
In thc centre was a circular spool.like' frame, arounid which the
cable %vas coiled. The work was carried out undur the super.
vision of Mr. F. B. Gerrard, assixtant auperiniendent of the Comn-
mercial Cable CO., Of Can4ot N.S., and Mr. J. W. Wilson, super-
intendent of C.I'.R. telegriaphs in Vancouver.

PERSNAL
The deaîb is announceil on the aand ultimo, at bis residencc in

Toronto. of Mr. Benîjamnin W. Stokes, late engineer and electrician
ai Centre Island, in bis 43rd year.

Mr. J. A. Kammerur, of the Royal Electric Company>, ha%
returneil front Atlantic City, so far inîprovuil in hral as to lbe
able t0 put in part fimie at lii. office. lie in steadily gaining
strength, and, assistuil b>' the returning warmi weatber, will no
doubt soon be entirely himaulfaigain.

Mr. P. A. Dkk..çon died at Brantford, Ont., on April -%th, at
Ille age Of 40 Years. Deceaseil was foi- a nunîber of' years
electrician for tbe Brantford Electrie Power Comîpany, leaving
iliere last sunimer for British Columbia, wbere bue contracteil a
sevure cold, which rusulted in bis death.

Much regret is fcît ai the reincival to England of Prof. Carias.
Wil-ton, of fle Engineering Deplartment of McGill Univer.4ity.
Prof. WVilson sailed witb bis family fromn New York on the Cam-

pali on April 23rd, and on arrivai in Englanil will ruside ai
H;"aver I.odge, Kensington Park, London, W.

Professai IL. L Callendar, of tbe Plîyàics Faculty of McGill
University, hi% recuiveil the appointment to the chair of Plîysics
ai UJniversity College, London, Eniglanil. P>rof. Callendar's work
ai McGill ha% been greatly appreciated, and guneral regret is ex.
prebqed ai his forthcoming departure. The resuits of avine in-
teresling experiments on the condensation of stuai conducted by
liion appuaruil in our April issue.

Mr. W. J. Creen, who for nîany years lias occupied the position
of local agent for the Canadian Express Co., Bell Telephone Co.,
and Grand Trunk Railway Co., at Walkerton, Ont., lias recently
renîoved to Berlin, where hie will filt the position of local manager
for the BeU Tulephone Co. Before leaving Walkerton '%Ir.
Green was presenteil by fle Mayor, on bebalf of the citizens, wilh
a bandsome gold watch, and M rs. Green wiîb a beautiful chair,
accompanied by an address expressive of the good wisties of the
community. Mr. Green was alço presented on buhaîf of the
IMasonic fraturnity wiîls a past masîcrs jewel. The people of
Berlin will require fromt Mr.. Green no butter recommendation
than the spüntaneou.. expressions of estetin bustowed upon hum
b>' tho*e wbo bettt know hi% wortl,.

Mr. L. A. Campbell bani been appointed manager of te WVest
Kootenay Power & Light Compatny, andl ban luit for British Co-
lumbia to talle up bi% ncw duties. Mr. Campbell bas hall an ex-
tensive experience i.n electrical work, baving been connectuil witb
the Fort Wayne and Edison General Electric Companies in the
earl>' days of tbe induair>' ini Canada. Since the formation of the
Canadian Guttural Eluctric Company bue bans been etmnloy-ed on the
construction and engineering stafl'of fliat company. and, on the
departure of Mr. W. Ruther(otd, chief engineer of the compai>,
for England, eigbteen montbs ago, succeeded humt in tbat poilion.
Tite installation of the West Kootena> Power Company*s plant bas
been carried on indter Mr. Campbull's personal supervision; bue is
therefore thorougbly acquainted witb the conditions under which il
cati bu mont favorably operated, anid bis selection to tilt the positlion
of manager is a ver>' fortunate one (or the company. [lis many
fiinds in the electrical business in the east will loin inl wisbitig
humt the buat possible succesq in bis new fieldl of labor.

TRAME NOTM&
James llemder & Co., St. John, N.B., bave put ini a nuw i15 h.p.

Goldie & McCulloch engine.
A. Bobsont, Esq., Beaverton, bans purchaeil A 400 ligbt incan-

descent dynamo (rom the Canadian General Electric Company.
Mrt. T. E. McLellan, manager of the Berlin and WVaterloo Streut

Railway, bas resigned hiç poition to gro 10 tbe Klondyke, andl
will bu succuedeil b>' Mr. H. Hilborn, of Motitreal.

The British Columbia Iron Works Co. bave ordercd a 6 kilo-
watt incandescent dynamo (rom the Canadian Cieneral Electric
Co. (or a steamer whicb tbey are building for the Kiondylte trade.

The Jones & Moore Eiectric Company, o( Toronto. have jut
installed a lighting plant on the steatmer "'Nortberti Relle," coin-

p rg 8o a6 c.p. lights, anid flîted with maxie switclîboard
aifirst clas instrumerts. The work was donc at Collitîgwood,

the iatallitig expert beitig Mrl. J. IL. Uard.
The Hudson Ray Company bave placed a contract with the

Canadian General Electric Co. (or Iwo îoo ligbt icanduscent
equipinentn, Io go on their new steatmers, running (rom Van-
couver andl Victoria to the Stickeen river.

The Eugene F. Phillipç Electrical Workii, Montrent. have been
givuti the contract to Puppily ail the trolley, bond and feuil wire
requirod i the construction of a.ç miles o( electric railway ai
Jamaica, Weit Indues. This in the new road with which Mr.
Hoîhate, former>' manager of the Montreat Park andl Islandl
Railway, in connected.
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Afier mâture dltibersiion the îîubtishcr of ibis journal bas ilecidea to, deffle a cer-tain àmon 0<Sp C h t monîti to *bat mat, le termeil as, h'docaioeaflejurtment, whertin boili mrchasktal andl tletricat folmuta andl mathematical tiroblemi wli bce dhci= , lus1= tdl aiid as fat as tlW t ni, and eampezî 5 .A h
rulo.t o sti tub. I ave ith tur undestsen to contrîbute 80 this departmment rtptutarly esach soinb, sami befort ditcuuinlg actial taathemssical Vrohîrnl. wibat0m Inelanduce thet ubqeiai ntatsue.

tîfyThe primary atject of ibis ateparîment la chtiely ta increase the valut alan alreaiy vatoabte laper, bY iacininl the iauids ofeve-y engineet, Who bas any knoekp
of thse ruîbmetqtîsry Inindjluie of maîheaaik, such malle a» tilt enale hlm by a ultie mutdy to master the mont intricat mechaniMe anM etectrical faormuta. «%.ta> dlos,usait Vsl"ible enicineetisîg -oits anda Pubilications f(rtlime ta lime motain formula ibaih l i many Cases; but vagueiy undes-stocil, and very oft«ennirely mitusîderiocjî. t
rendreing aIn aiheralat valu..ls tor practlcally vatuelest ta the resaler.

mîsit mi bat partklar point car lculaios bhouttt commesnce became a master of serious thotitht, andl pot expeience ball ta Lt carefully considered ,
mindthefàc tht tereaitmàn rellygno entinm Woue crly education bas, ilircuh force aI carcumit5nces, latta delicieni, anal many atirs Who. trlp 1ol tly, hai) bteeli able t b reviet their esrly edutcaîton fo- years. Knowing by obsaervation anal espelence the great necesutt of having a thorougl s-îrs,,,

educai tcfose ailemlt to digest anal calculai, problems, anal tht aimat unter impostltyof<the stiadent arrivig nt a saisfacîory conclusiofa bit ntudies sil =ni
ibarsthgl nlsetile X ht princitle of ubatlematlcs livolveul. 1 bave decideil ta commence aita point andl carry oui the iatoas-mme auttnedlibis Jurnal--onnrs,<jng aitht f.uundalioan Andl ad% acissg by eaty mta es until the prîtîciptes underlyingt the mati obtuse andl diffilct (arimla can Le resdily espWanel andeaatyundtrvîood. i traIra.
taxes ta Le ler-ied trmi ant tîucation ofitht kind, couplet wtb pracltW mochanical ataîtiîy, is boa vstil undts-stood ta reijuire comment.

1 b. programme wtik bau been outlineil for the succ«,ding niait siili wii tmtarce*
De«CtitAL FicAcTiox5-Dtfinitio)ns anal eaxtanation of principie of, anal meihoat ofreductioa la commun frtaction;, anal vice vas-s.
.iquAit Ak, CthnctAu MAun-as-I)einition anal expianato sad pmact"cl ,emonstraions of.
CCoaAi.ti vtss.ANDAusuaes1einîouaa esipianalions ai, tb pracical biais.
SQUARE AND) Cusx t<ooi-einiaîsana euplanasioa.
SAs-arv VAl.VE CALCUL&sobs-Sprig anal Lever Typts)-l'rinciples of, with practicat demonstration.
DhialLE Cça.aTsucTaosN-Stays. rivetis, joints anal eAmi. iron anal siteel plte-strengtb of, with formula anal practical demonstrationa.

si il, no tht intenîtion ta 1188 îless columna wtb a nises ultigures basily compiteil tithat refui entt ta any particular object; on the Ce. 'ParY, es-esy probten sutl tcaae(utly t1ou1ghi oui. And ouly stb i,,aouatiou iivers as Whi bulet use tu you, anal an effort tilt bu madré basti on exturience ami a lcnowledg ,. ille reouitemenls. to maei
bit %crits of tests camstete ia etvery particula-. Wsa. TiuomstoN.

THREE.VMR SYSTBI.
lI< the îlîre-wire i.ystesîî the lumps are résally arranged in t*

of two in %cries. The two outer wis-es have double the potential
of tie lanîps, andl since. owing ta the lanîps being in stries, ont-
hall the iarrenit otîly is required as compas-ed luisis multiple
are îwo-wis-e uiysteni ; thes-efore, ta carry one-haf the curs-ent
itll twice te diffes-etce inî potential or double the E.M.F., a con-

dclcor witit ont-quarter tîte as-ca of crs-section suffices.
Dynan--osi are freqiaently set mn series in large buildings, and

their terminalb wired out en the three-wi-e sysiem ta save copper.
Since exch of lte wires in but ane-quarter the size of the wires in
Ille ordinary two-wis-e .iystem, it remains clear bhat the weight of
copcr reqîtireal oist Ile threc-wire bystems in but Ji of that
requireal ois orditnary two-wire uyistcms. The formula! alreatly
laid doien for two-wire work apply ta three-svire calculations; au
regard% bize or nmainîs, il denontinatorof formula be multiplied bY4.

C r l--2. 58 x L N x(sois-%)

TIhis. foi taula gives requss-ed Crosil-section of mains in circulas-
nils, u-slîîg comnmercial copper wire as a conductor.

ALTERNATrING C1JRRENT SYSTEM.
In alternating sys.tems we have tito mets of mains ta dirai with,

ps-imnasy andl secotndary, bath of which have diSfes-nt E. M4. F.*%.
Tlîeoretically, the rules deduceal froîn Ohm*s law are not cor-

ret aus naplying ta ibis system of generation, because calculatians
,nust bc made su allow for conversion (rom primasy tu secondary
current. The ratio that the primas-y E.M.F. bears to the second-
ary E.ul.F. ia cahîresseal by dividing the îwimary E.M.F. by the
acconda-y E.M.F., andl is termeal ratio of conversion. Thus,

Eprmas-y =Ratio ofCconversion.
E econda-y-

Tht cuus-mnt in the priary is equal tu the curs-ent in the second-
ary divided by the ratio of conversion.

Exanîplc: On ant alternatting circuit whote prima-y E.M.F. in
t,ooo %olî and st-cosdas-y E.M.F. So volts, theit are Sco lamps,
caci hîaviîîg a rcibiaîîce 0(50 ohms, what ixi the primas-y current'
and wlixt the Necondas-y?

1*4: =20, ratio of conversion.
jO =., conîbined R of lamps.

sey = Soo ampes-es current on seconda-y.
Jýêt=25 amicrca cus-s-nt on primas-y.

Cursent being Jeitrniined,.rules& deduceal fromt Ohm*s lawapplv
caactly ai, shosen for direct current calculationq.

Exanîple - Ait alternatisig genes-ator lias 4,000 feet of primas-y
main attachcd witlî an E.M.F. across the terminais ofthe ma-
chine af so4o volts; il i%. decided Io allow a drap oCio volts ois
flic 1 rimary ai ilia enves-to-. Thc seconda-y main lias astacîca
tu it -750 t6 c.p. laiàiiy at aitM.F of 50 volts, each lamp having
av rc-.isiaîîce of il ohnisi. What in t resibtance on the primas-y

IC40 - .bo= 
8Kt £î =o, ratio conversion.

a! amis., cLirretit cach hampil.
,750 x i r7-50 amîve., total cus-s-nt on sýeconda-y.
#750+ 2oý7. amp%. cus-rent on primas-y.

14 X40=~ a.06 ohms re.41%tsiice on primary.

To obtain the requirscaaite of porimas-y mains in circula- mils,

calculate by formula for two-wis-e direct durs-cnt, atid divide the
result by the square af the ratio ai canwersin. Or

C.,1=i.ËxNx(soo-%)
_ RX%XRC'

Example: An altermating currýent genes-ator bas an EAI.F.
acro.as the Icadi of to.4o volts, anal cus-rent ixs delive-ed 4,000 feet
fs-omt station, E.M.F. at terminais beitig t,ooo volts; cus-rent con.
sists of a ,ooo lamps., baving a resiptance of 50 ohms each oa ao
volt seconida" cir-cuit. W~hat sbauld be the crusa-section of the
primas-y mains in circulas- mils, and what is resistance of samne
main tu allow a drap of(4o volts as sbown?

sooo=E.M.F. nt terminais of psinary
So= E. M.F. on seconda-y =0RC

40+18040=31847. drap in potential.
28-58 x4000x 1000x (100- 3 -84 )= o,7 .Mrqie rm

ilsx 3-84 x ao 0,00C1.,rqiedcos
section of prima-y main in cis-cular mils.

Total cus-rent on secondary = a 000 x H = s ooo aemps.
's ooo - 3o = o amps. seconda-y curs-ent.

'e4 40 = 8 ohms reslistance, prima-y main.

HORSE POWER CALCULATIONS.
The power- os- force requircd to do a certain methanical îo-k

ils usiaUy refcs-red ta as foot pounds. That ix, aoie pound raiseil
ont foot high us called a foost pound, witliout reference to thetlissit
requirtd to do the was-k. Thes-ore, if we want ta final force or
essergy s-tquired ta bu expended ta do a ces-tain wo-l exps-cssed
in foot pounds, a-e requis-e 10 multiply the weight s-equis-ed ta bie
raised by the distance in feet through which wtigbt bas ta lie
lifted.

A horse power- in flxed as the work pe-fos-mea in raiiing 33,000
pounidi ont foot high in ont minute, or wbat is exactly the bainse
thing, rai-jing ont pounal 33ooo feet high in the samne period of
time. Uts-e we have time requis-ed ta do a certain workl, anal
note af ibis muat bu taken in our calculation.

Then ta reduce force exes-ted at tht pisaton ai a steams engine,
andl ta expres thi% force in bas-se power, we requi-e tu know
effective pressure against the piston througbout tht stroce, andl
distance travelled ini feet by the piston per minute. Aîîd to do
tbis use tht following establihed rules:-

tat. Find asa af piston in square inches.
anal. Finé tht total pressure in pounals on tle piston by moIti.

plying tht ast by the meurt effective pressure per square inch.
3rd. Final tht distance in feet traverte by the piston pes-

minute by multiplyingi tht length af stroke in feet by twice tht
revolutions per minute.

4 th. Find the energy exerteal by tht engine expressed in foot
poundu per minute by multiplying the total pressure in liotînlsi
against the piston by the travel in fret per- minute.

Sth. Find tht horst power by dividing total foot poundt, per
minutc by 3,000.

Froits ttis, then, we cans cansîruct the following simple formaula:
A.N.P.S.1 IL

33,000
W~here A=Area of piston in square inchta.

N = Numbur af stralces per minute (revolutions asultillical
by two.)

P=Means effective pressure per square inch.
SI =Lenrth of ut roke ini feet.
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-:alpî ~irait t làie hiorme îhwer (if a tec.ugi te .j, inie Iliy i
nîîî ,a) 2So e'.olustion.. lier îuîuîîoic, anien effecl ttc pî ew.îrc

througtlrîîi ll %t c'.oke heillg 35 Poîîîid. fier square ilieti.
-5 7(.8%qtia e ilclles 4-1rea.

7088 3
IOSS

3.;440
21214

248S0.8;0 total Pigt-stit-rr pgiijlil.

'l'O revoltion.. flot- inite.
- stroke% per ces-oltitiosi.

.;t>o .trokes. lier inîute.
i letngtli uf %trotke In feet.

.;(>O fect travelled b>)- pis.ton lier minute.
'480.8 l>i'rL Ou '.O

i6o

i24040
1 3$9248.0 o 0 lotpin. ier Illiilc.

3,-,(x-)138()-48.(4-'.09 liorse pow.vr.
£ 32-000

(x2480

We lî.îs e iu Ihîs. form:ula tW 50Colis!ahIs, .7814 cunstauIt 8îîîîli Ilier
to find area, :111( 33000 Const-aut divisor ta field IlîOr,. powver. coll-

>e&ulcl bY dividîîîg .7854 I)v 33,00(l We get -a constant muîîltiplier
as a resîîlt, auJ teus. shoi tien our :11ethlod.

-;.4;33000- =.0000238, '..ili heconmeSa.coîîtaîî:,tl Itili ijlier,
-énd eur forintla liser beco:îîcs (dl N fi S') . 00002 3N - Il- fi.

Exainulle: LU.iîg titi% fornîîula feint llorst. p:ower of aul enigalle,
dimelibloils. etc., as ura.texaîmille.

r-i diaineter of pi-loln.

9.5

560-- = stoespr liuc

5415i00
451:--5

5054t).00
35 incî:aî effe~ctive Ilsnc

252700

17b8900

141 il -00
53067-0

3537800

4 2-.OW9b200= 11.11.

t,.tt LAI IN. IIOitSE P'OU' ERi IROM %%tl'T0 i cI, '.'i.

An inldtator diagran k% praLtiLtalt' a1 retord Of tlle artiol: (If tle
stca:îî on tlle pistomi Ilîrouglîout elle tiroke Of' an Cingile, auJ (lif w'e

aire elabird ta tccrt.titi tlle arca aof flic diagral:î. liaving tlle
lengtl of Clic diagr:îuî ;a:d M-ale Of spsîg îed beCforC 1l', it I)C-
coinr, .uî easy) taNk tO failli tle inle.11 CffeLttîe p)re..Sîre of' lise
sîcalîl tlîroîîglîout tlle stroke.

The arca of lise diagc:îu i% casieI foîîîîd hy tie of' a -îalli ai-

trulmelit calîrd a plaimictec, svlîscli Ntiotild bc sCt ta a ul uîlr'tl
Ccle hat is. area of' diagrami sliould *-cad iru square juche...-

lKnoîvîîiig the area anîd dit idiug by letigffi of diagcanu in iiîs
%%&Il gs'. euls lîciglit of a regular bod) of an equal arca.

l'l.7.

l'ig 7 reprcsents a diagrain 3 iîîdîies tui lcugtli, and tise irregular
batl lia,, aen aren ce tierce square iniches. If lwc rcdure il Jiarea
ta a regîîlar body %sville a: leaNt two of its %ides cal, we gel a
diagram. a%. %tiowu by doited lisses, exactly ac îîclà iii lieîghî
multiiiivtiig thé, b> scale of %stlg u¶ced. %%c gel M.E.I.:roiighi
oui the stroke. Tlîcrefore, mse criu con.truact a formulait a.. flos
tac.tltîl.ttc 'M.E.P. fromt an indicalor diagrani:

Arca -:- Lxîîgil: s Sralc of spriuig= M.E.l'.
Tilt- lîorse power atlcultiiosi rau bc ver>' nitih sortested by

usmig ilîat i% kua)%iu a.% an euîgine cons~tant. Chat i, lise poiwer
dceltiled by an cuiginc éçith Mî.E.P1. of i poîîî:d lier .q. inclh. aud

m is .trti:ctl.rly usefui wlic liorse pot' er ralculati: s- are being
censî;uîtly niadc front samne engluie.

ýXtrei.tcd lise formula svauld thc:î read
Engine cou%:ant x M.E.P'. =- ILI'

I'.tii)C Using engitic cons.tant and M.E.l'. final LI.P1. (If a
sîng!v rylinder cugmne 9,i'ix s2* armuung 28o revolutionNs lier
minute. Diagrani mncamircq 3 incite. in lcuigtli, and plaî:issiitcr

sIo'-.al ea t o bc %.ils. iîlîscalc of %lit iîig tised i i iîhî. .î
t or beiîig 4t) 1îoqiîd, lier iiîclî tif t111) onip ion

Fîr-.t, tiiîd dîî ec' eloupeul lis îligenc w'it Il a ulean etieci is v'
llressîîre of ailu. lîoqid per v.ulii;u c il;

q.. 1>0.2
jOo5 ((1 5151

51>540 ' tc<f'; 1.21.'
Tlîeî i lélwur îl'.co 1c le îî elgmle s'. ut! 'I î. ii i essImi tii

istoul etqiîallîiig (Ile îotiiud fi squlae iîdîi oaI' via t, 1.. I . -P1

wh.-lî % li.ait- cigiuîr coiitli:. Nc..î tilidlîî illm etIcetiveu I essîti v
h:îu m ' dî.ugr.îiîî
Xcu . ].(-:ait)îî',- .87,; as ragu' lîcîglit tin tnlies.

S87 1<> %cl ait spi ilig îîsti 5 1 ~
lTheî 9-2 ' 33 -;-. 110110.L

lit tilt-1 ablit-iv ot a eî.ii»' t i hieu-oîîu'se, t55 lt t~
a îîîet tîod uitm .11 î îîg .u t 1 ct it dîagr un. l'o 1t'.89 i il-. ce gineer-. téu

Fié.. S.

aire %%îu.iltc ' alti g'oii N tIi.N , t.-oie ii'.tjltl Io li.
%%'gels e'.erv iîîulîcator i, el oel a sioiiîbec it' rîîlc.. gr.idîî:utî.uti esi

sîmil «a 111.aillier tChat tlise di tisiolîs b)etvti wraîci iicti corresponîd
esar Il> %vitle scatleo I riig tised ; b> tlie aid of' iese il lîrcouie,.
coauiarat '.el.v cius ta .. îil;ti'. allé- $lait) cujual di%. F ,uîs or it;lI,

Stllppa..C sv '.i..là ta uliside Fig. 7 juito 1 5 etttîal pas t b>' u..iiîg a1
gradîat cd scale laid adi ass diîgcaîin ai ai anîgle No tChat tlle
dtivision., i anîd 15j %liait el cil. oilicide %vitl h ues a( tail end of
diagrai, :sied :îîarkinîg off at écadil cit'.ioli 011 %cale iîiterveliîig
Il>' Orer: iig al Va-h Of t tîr',e )olIl:.. ail ordinale c t riglît anîgle,
'.itli atilosîîhîric lisse, we get 15 exact tlivisiomîs,. Il iaîow ce-
mîainîs for s to ascertajîl thleî~ erei sîtdiii lise cetrei
of ecl (if tlie>e siiedo.. uc filîdiîîg tlise encani pu'-tnre b>' .dd-
iiîg tlle l)eice.. e.. togtlier anîd hi> dîvidiîîg tlice total Ily nîiîiîber (if
ordi:îates escI cld. wr get total silîraî effective 1i esure calcuila-
t iuîî of' 11. 1>. fi Ilieîî hîcuiiîe'. :1 m.ini:fr rej-taiiioni of xal

al d>-scritîcd.- CIO ce îeiiî cIraiI 1>'1Fig 7 il. relu-.
duîcdt Ini Fig. S.

SUPERIOR BOILER COMPOUNDS.
l-1., ad s crli iiîg il.ugc. Lit thl h i'. sî toita iii lie îioîlueîeî

of' t lie C.iîî.dla si Clientîî0,.ul t.oîîl)I téiiu titila: , a.titi a', illài.. tdiii
a, prbal iîbkiîo' si to stiîe of (lier reatdter., lîu'mmg Of recrut

orgaiiizatil), a tew woi'd% tif int:roduîct ioni ii lirre lie ggis :.
'flic 1îersoîîîî c<îitpcit-sîc% s A. Mi. Wl Lceis . j. J'hilip aujj
I >. J. L.cRoy. l ié eadjîu o-r f aIilic aiîîq.i. e 511 [lie
'It-lsllile l)iîsîulllig, Isîormlto. '.5 Icre ulitel cI itted ;essai t ou'. riîuit
offie ha%%fîîsctieu ,.lile tige Mioiît eaI ofice i.. lt &.tteci i Iltic

clieiica';l coiipuîiiîds foi boîter,., Sild( Iliegii t on1 oscd tif I lior-
ouîgltv lra t ital ane, il i'. Jette t be' ss onder ed a:t t li.t thc îî>a e
pcoduiciig aîî article su-coudit ta :101e iii tilt- silii»tket . lhe 81îaiîuîfae.-
mîrc of Ilîe cuîliiîuu.Iilt i%. mtier thit. 1:1)ecviioll of Nlsr.Wickeiis

and liip, wlîa lhave givnciic l niuaîtec sec>' u'at'efîil. s 1( for soîiic
tieste lias:, %%-faite Mr. .lci3y hia% charge of lise :alesclîrtei.
Froiiî a ileat boukîr: jus: issîied, wr learil Chlat lis rCompîîany liase
miade a so:îîrsvtat icw detiartitre, iiilî.hat lise)- rî ce iaîuifat'tiriîig

, lirec di'.tiîict hîrandsN ta mieu: tht. iîcecsslictie f differccit waters,
liit, te1) lîeiîg dcterîîiucd uipoi afier îî:kiga lar-ge îîîî îîîler of

oia>'î f '.ariois~ ivater.% tibed iu Caiaa.
'ihâsi -~uauii - bcaîîd j,. sîitahîlc for Illc %valt îii aller Grea t

I.akc', s id tIf staters aof a likecitsualil'. I t i%. t'taîined to pit's-eltt
iîîîernal 1iitti iig anid u'orrasioii aof lise hioilu.r eaitaIpi:lrtî. it

pase liroîîglî. 'Iliîcr -Autoniatic - hîrandu i'. pcialli' î)repareul
torw'.aecs carryiiig lIstier.aîîuh liarder sîtiiîs u ' siîe of

lise riscr waters auJ %oinie spring stît staters. 'hi'lîihrand is
mlore attise tlan lise ', Caiîadiail ,'' andu as exctt'io:lls1 good for
%%;lier tCube and ot lier rapid %teai:g boiter, uiNct lîimier liard and
coiititioîîsiN'rîuig. Tii îiueu -i adt etî îiriu'o
large iîîîlbcr aI'carcfîîly Loîdlut ted tests s'.Ilte Ille tliasît difhju-îîlt

mae' i caniadai, anJ s'.tit, il i .;,sUt tret) a. lit'rr .tli othlicîs- fait.
Il t, I.. arp .uild atti se tract isiî li uiseu act orîtîig ta I)licml le-
tlions %ciet %vitl hcach pl ackage, s'.hicil are lat sel ta alla' il%

baalî'.s, lii iillss il iii Ille lo0sellming of s ci-s liardt andî iili-

1'i' 'Oiiîoîiîlmadeilî bv fili, C-omipany> art' Iiluih;iti an jiiirt>-
s'egeta le, ct'oîailmig titi acîds or ot lier iiîjiiioll ut rn *.îu art.
readt'. fed inîto lise boilcrs. Tliev'are, thie reilts of > cars of ex-
la'rince Il>' a liractiral îlgilicer. faisr t i a1 :ir%-st.lus cn liiît.

'l' stios'. Ille Imîportanîce tif s %1ai M tisr' lîukîîg to t Ille lires i
tlion of boiler %cale, it i..c. îutc blé eîiîîri esîgileers and Ally'
bornîe oeilI >' acital exlîrieure Chiat 11, iîîctî of Ncîr caue a Ios%
Of' 13 i Of fige]- 4 inîch 38 , anîd a': iîlit 60 ,' . 'I'lî lies: aI' ssltvrs
for sen boilers ctailîl aboaut ýS graimi.. of sariîuiî prahuer-
tie% lie gallonl.

>la'. ~')~'
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THE HAMILTON STREET RAILWAY.
'Iiim I Lignifiant -St reet Railwîay Comîpany raccemttly muade
aipl ucaî'ion Io thle C'ilt' Coulcii for an1 aîucîîdîunt t t fle
pres-ent ;tgreîell îî'ilh the cit>' îndcr whuchli te coiln-
panv lia' lu pav oter $ i ;.ooo a >'car fo.r perceritage anîd
ttîile.tge. A îlieeîing ull Ille Finantce Cotîîîîî'itlee ;vas
field oin A pril 41 h lu cunsiden lte tuIlter. 'l'lie cotîip.tt>'.%
Nolic'itor pre'.entcd figures wîhichl shuwed titat tliere h:îd
been a lllîng off iii neccipts lasi v'ear, and glhal nu ( dva-
dend.s li;d hecn paid silice t1895. lie attrutcd the
fallitig off ici reccipîs lu tc btuild'ing of the radial rail-
'tî'aîs, wltici cul inito Ilie locaîl buîtsiness, and' sîated that
ai hIe presecnt ligne the cuntity coîtld îlot uperate under
the conditi'onts. le lirîîpcetl that the by-iaw% Nhuîtild lie

'Itlieîîded to proî'ide for the reniuî'aI of stiuwv fruont the
track ; the compatiy lu Neli nine iîîstead of eighit liit tîe
tickets fur 25 cents, and lu extend the tigne (roi 6. 30S a.

In-. gu 8 -altîî, 1 1-50 a.îu 1l3 î.op.în., -and 5 tu 6. 30 P.
fil. -, lu carry childreîî hetveei 5 tIld 12 )yCar;s of

age fur 3 cenIts, or seli tel' chiidreni's tikects for 2., cents;
;îlsîî ta :îllouw ils tr;îcks lu bc tised by radial railaways etu-
tering lte city, olit ternis to lie agreed tipon. Ili lieu (if
these conditionîs the coîtpanty askect that tite franchise
be extended lu i 1)28, the sitileaige abolishced, and the per-
cenî;îgc be rearraîîged as fuilows :Receipts tip to
S2oo,000, 5 lier ceitt.; .receipts over $200.000, 8 per

cenît. Mr. Martin aiso sttbiittd ani alterniativec propo-
%ilion lu abolish tîtileages and percenlages, and after
pay'ing expenses, etc., to cqîtaily divide lthe surplus be-

ltucli lte .0i% and the -tolp.îtt) tmil catcl recci; e $Io,-
ooo a vear, tîteti the cil>' lu receive Ille pcrccîttages
tinder the lu i t;î ie fr'mnchisc tu be acxtctîded t0 iî-8,
and gradial raihîîays lu lic allot;'ed t0 use lte cotttpaîîy's
îr:tcks oin te tergals lu be agreed to.

'T'he Finanîice Coniititîtce sîtbrnittcd several 1îtestiuîts
10 the. coitp.tiîv, whîicit %ere answercd iti the toilotving
;î'oîd :' - ''ie actîtai cosl of the H amiltont St rcet Rail-

ma; i,>1' represetîted by the capital paid tip iii cash, $--04.-

704..40, and te bonds isstied in 1894, $500,o00 ; totaIl,
$704-704-40o. mie cunipa I, .'s charter does not permit
it lu seil te railwîal'. Eirên lthe Company cuntrol the
sîtares of the shareltulders, or bitd lthe bondhulders to
agree lu aî sale. tiejîher lias lthe cil> pover 10 ptirchase
lthe r:it t. \*er% %peLiai legi.si.tîiti 't; ctîld, terefore,
[le reqttired Iu etiabIle suicit a puircîtase lu lie mîade, -anid
il tvouli take alitîust î;îo )-cars tu obtai ti ci iegislaîiutî
and pas.; Ilte ilecessary ;-as If lte cil>' Jecides lu
pttrcii.î'.e Ille anl;.v ;id ;viil iou nmake a defintie ofl'cr

% idci the coitpaît'. eau recuîtinietd lu its slîareholdirs,
wvitlî a t ictu' lu uhtaiîîiîg titeir assetto1 applyisîg for lthe
tîecessary legisial ion, the comîpany wvill lake that sîep,
pru;'ided lthe itiere-îs tif lte cuîîipany are properl>' safe-
gui.rded ii the uîîeantitîîe by te frantîchise beiîîg exteîîded
tilli t ' a.2S substaîtliall) upon the ternus f ltheJr.îft b> -lat
tliti; ' 5t1IIttiIct!(tir lthe ileritatti; e oiTer), il beig fuîtîer

pru'stJed that te cil;' shall have te option tu puirchase
otit lte cctttpalty i the agreed price ;;'ilii, -;-.V, tw;'

yers '.iiuild IlIle nequtiile legislatiotî anîd aîîthorily hav'e
heeti olitiî.ied iii Ilte itîcatittie."

Sonnte tif lthe îiieiîibcrs cif the Coutncil anc in favur cf
lthe cil> :tcquiing lthe railway', but lucre is a great Jutfer-
eîcc (If opintion a; lu te wisduîin of mtunicipal owtter-

sh.1P antd lthe tîî.Itltr hat' liceît Lld oiier for funîher cotn-
sideralioti.

1i,114 1, allaillil t C gitrl E-I.titi CtO. huai t 'tltîset a ccitract
%illi Ile o' îîtt tier f th lue la.îr [:.agît' mallîe. BosattI. C. * for tclic

. )1.si p ara its, tI c 1i,'r., i îug . tciitts.i galantt latl

tltrte' k, tiig îý;ttt' 1cr a shotrt lti, tc raiiwa.v fron Flotter
i.t o n tlt.. goî ll t ite t's f I lle il., uttutu ii Suîîlt îîg Uîniti

i îtBel. C.E. ti Xtîtîtîle t'. hîttt ii: chrge cif t lie work. Il
utiat lî.. ait v.lt-eî i- road.

ls8t., ifT; Iralitt.a% t l'4put1u. t. rrýtlt 11 hitiIe i liii in.'
su1.111t-1'' tif a s'.tt l ioo i lit tt'î.lit i ttentaitir. wt' ihi t0:v%

.,îq 'iîtst.îtllilg Iiu thtt'r vie.. li.. llglit uîî s ri T'c. 'l'îî . uttke'. à

toi ai tif i hi.occ hu lit'. t'alîtut 1 i% iiitosiocvt'lic a îtrtlsiuî'îalled
b'% t(lie C.titatilii Gt'uteral Eli' utc compara) in il ai;lifax.

SPARKS.

'l',' l'a, k ieeic liait 1.,letilit' Companiîty, Ll.îtited , li. t ittO Iti.
%villaî te, .1 capital (if $1 io.0 .

'The N1et1 0110111.911 Ral ia ave placed ait order %vitlt iln .
dianî Gtemîcral Elc..tiie Comttpany for t bree addltliîoil G. E. i,0

*l'lie Carltai,î <"encrai lEletrti. Ccnî1îaîy aîre ;%'.al> % Ir,
kilowtit di rec.t .. îrîet ra:ittay geiterato. gora lit i.î e l'ointe~
.',yl îîîî, Qîîebec.

1Fr. tîîci'. .apoiite. (if MoittrL'a , i'i lit itig a Nclieiàe ib liuild
bige titer Ille i .avtiiie i'a al, t o bc tiperatedj bv t telcn.

simîtîtor' f So liarse ptower ecdi.
'l'le corporat ion of P ort Ar' h tir, onit. .1. atctIîqrclàîa'.ed .î tîtetear

car cottplete %villa G. E. 1000 tîtoor'. front Ille Ctadtit (,i. .etid
Electrie Comtpanyt.

l'liîe Inîîtimai mteet ing (If tIlie %11treilitieir of Ill Cit Of Itll itig.
la.il îi st' %Vas, field l:t'.t tItOSItià -'I * aiil ;a til(It'gilt of ; lier
clitt. -. va% decî.irelîd Lat£3,OSo carried 10 IlIte t'c'.er'e. .ig. Ja,.

Thle M.îtî.tba . Electric Comnpatny h:,;e ordere'i froi the
C.tîîadialî 'ter i EeCt riC C01111.111) ailt Ilie ýtîppa.rata req1uired

for thlîir îiew pulant, isi..'ltaiiîg a 6000 liit di rect cotiiet.tedl %angle
I)tli;t'e aiterutator, laid a i tý5 liglîl Brut'li arc t.% a'llîe.

T1hue I lanilîis Radial Electrie IZatiltvaty Compîîany Ilite eiee.tiJ
dircctor'. for thie enuuing year .&'. fow'%v, : A. I'Turner, i'rcsdei

.i.kiocli, Secrcîîry ; J aite'. I)ick'.oii, ,Adani Y.îuîîutîeî î.tîi.

ASI a reelti utteet isig of thle llo:uu'd tif Casitîiaitn tlrrtr,
thle Ietesi methiod tif sceu ritg itroper iii'.îiatioîî of iecti t %Vire,
tVa'.s..î.e aid varioti'. Niîggc'.t oit'. itiadle. li n VueIeî Oit.
tarit) tl:ere. k% ai :iiîlectioii, liait iît E'.tterib Onitario anîd Qtiebiec
tiierc N tiotte. A coinîtuittee w:..' aptpoisited to report i lite lutte

meietîig.
NIr. J. R. Scot t, hfNpue.la'. llaceci thle order for ei,'î i îî,.d

Eletrie Coiiiiiyî;. Tue geiteraitor tvili lia! a :t aiacit.3 cf coo
ilowtat t' anid wiii bc. of Ilte re..oiviîig fielid type. ttvill h't.ttiolltri

trgIta t tire. %voulat lor 4000 %-Olt'., tliree l'tse ii. li tt tielai
thle gesierat iig mtloli t o Naîtaîie i'. 8 ileN.

fi i. aiîoiîccd îcha.t the Cîtittse got'eravaieiît li,'. d.'cide'î to
cooii tt.t ag eleettî t îîsi way tao lîck iii, ic cositract livingt gî%t i

to the, J.tlîitie-.c branti of ilie Gerittaît tirat Sicîtieti. & I i.tike.
Ani cîgiiîcer wvii lic le'.patct gay Sicitiei% & li llkte. ofiîlîe
'l',tko b0irandtit lu ttltes.. iNe the work. l1'lie elcc im aiiç.i t ail
rosi fciti te t erîtitîtql oi.f thle goverîiigclil raiiway to thle 't .ll of
P'ilt.

TIhie cil). elîgilteer tif Tloroto lia'. beeti licgotat iltg %vilt ha totai-

pl o tf Buiffalot catiai'.t' for the t rawlt.îîi,,'ioiî cf 1tower lo To.
ronto. Tlî coltitliay citer Io elepiy cici eiîergy aI li0 er
iiir'.c ptower lier %,car if the cil.. gtlaratc' lIt il %wiii ise io.eoo
lior.s lxiwer. Tuie ccîtiîaly i iîritos' to olîcrale fromî a1 liit jo
tiîde' ite.i rer 'Torotot tchanî thle F.til'. Tage tii[% t îméd iî.l

gîiîr:tllt ce t0 t:îke tglial aliotit oIf totter.

.Nlr. Eliislàî NMOL)ge, oIf.M eIIeCt j, VOrk Cci ty, N.Bf., lit' imt eil
ai talterl.atlîgsi(rl for 'treet raiittav'., tvlîicl cati lie oiterf.tted
frtilitle Car lit' %iiffly lre'.siiig a btatoit. 'lie devi.e nivtvîae.
tlle Slt' c'sî1> ofîp Iiî lte car anîd dfites atay w;ti '.wît. linien.
tticiictalis a1 gi cal %sI% îig 10 raîiwa) coîtîpaîties,. M1r. Mloore
h lia tt lii' detice li:t cted bot h iîî Caiada. and (lie iiîcd

Siat.."., and tt'iil ask, fair Eurclieaît patenits.

''lie '.iarehilîler'. tf iflic Ilmton , Griîti'.bv anîd lltm.îits 11e
railtt';y field ilîcîr tls.rtercri îiectisig recenl1>. The qtiarieuly
fiilaîli.ti .1 ýaIt'iicîtt, as. preselî d tiv Stîpertîttendent S ll,.
slîtîtt d mi iutretse tif go clier Leent. ait gros'. e.ariiigs, c..er tiîtîe
cf tiée -.tîrs;otig jîcrkci cf its ) car. The direttirs %crc
t'iijottereti 10'io L teontie' pa> olïîlte .tia'ing debo i' ~
ooo. l'le lire.,elt debetîttîre debi of lthe road is SS5,ooo. piayable
iii tlti-ly ;'ears.

A sîeuigetierai îtietimtg of the %l.iaretol-ers of Ilite Otiebec,
Miitîttirut. 't.tîî Cîaritoi Rawa~Coii1îatl miîl lie field ii £)Ue-

bi, oiin.. ila 1401t t;lîeîî Ilte ftilio,îîrtg tiiittîerN %t&Il bc .c)isîderked.
*rThe a,. tllilil i cf thle frittiil'.e an pîilrollert y of thle LtîelteCC Di.-'
îrî..' Raîitt':t C'ompjanythv e coniter'.iol cf tlle exim.iig fille cf tlle
citipaltv itet weîî Qiec anîd Capie Touiîrmnte imîto a1 ligie tlier-

.,i-1d s lit îîî t;ole tii ait uat t b) Cie, il s.l 51 (ltie tttirtsî tit îi f
a tiraicl i lge froin Qttebcc to lthe we'.î %ide oflte "alIN cf.Nient-
giicrencyt, o 5îeratlec by elecîricît'.

'Ille alpiîal tif Ilte Moîttreal SIreet R.îiitay Compîjany fronit the
jittîggiietit'. of clic Stlerior Coutîr, attardisig MIr. jacqueîii S300
for isijtirit". restîltittg frtîîî beiîig '.îru.ck b>' a '.trect car %tihile
crossîitg Crtig %treet, iii Deceiiilir, i8.i aid Mi..Cii;riier
tiaiîage'. for ilitrie'. remîilt iîg frotta a siîitilar accitîct oit NtîStre
Ilitte 'îreî. %vere IaNc, vvçek .'iiîte.iby Ilte Cotari ofi Apetîte
tiecistoit iii caci t'ase biteig bae îiinilie violaItion b;' thle Street
RaitvtvCît;at ettilultIees of the cil>' by.iatv orderng tuaIt
th prited tif lue cars itîtst lever tî'x':ect ciglîl ntgilc; licr lîtîtîr. agi

alli aail dstreet cr..îssig'. c:îr-s îîîtst be slo;ted tif toe lt ~i f
a horst, tlkîg 'l'lie c.outir ltchalta a'. long a% tiis blî.a. re'
mtaiti't iii force il %vtt'îld btave tolie oiiservcd, and lthe ciolit1î.tny
;vill biate to bc field re'.lotble for il daîttagc' anîd accidents ne'
mailiniig frotil ils tiolationi.
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SPARIC&
'flict liwml (if Wood'.ttck. N.B.. will instaîl an electrie fire alarmn

'l'lie Ceimire Star mille xt Trait, Bl. C.. i% about to itiîstlI an

Ilaird & Son. ut' Parkîili,. Omit., are îiuttinir iii an inmcadescent
ligiltig illamit.

L.arkin & Samîgter. of Iroquois, Omit., have put iii a %mail elec.
trie liglit pulant.

'hic <it>' of Cthiati, Omnt.. witl caît for tenders. for ai elcctric
tirv'atarni . to co'.i $J'ooo.

Ami elecî rie' liglt lanît will likety li' installed ut Maîîiwak*i.
Que., foar pîublic. amîd private ligliitg.

Robhert Wlmitelaw. of Wo'odtItock, Omit., lias4 %ecmred the riglit tu
manufacture the Sîepherd vertical etîgimie ili Caniada.

Tlite Star mîine at Rossd. Bl. C.. i- %xid ta le takiiig eti-
mlutes4 amt a r'amliestlr plant. ta lie oper.ated by electriciîy.

pa.ris. Ont., lias mnade a coriîract wittî tire Pari,4 Etectmic l.ight
Coî. for street ligcliting ai twenty-ttirce cents lier liglit per night.

'lie ttrisx4cl' Electri. L.ight Ca., lrislOmît.. & been
%ueeded liv Iobtrt Mai 1 ire. utia cotinmuez% undeî b.e old

'rme Citiiei' Ftectrie iglt Comnpany cla..ed downm its lant at
W'talford. Omît.. at inott. TIsent was tiot %ufficienmt busineit fur
t wo contpaiie..

Ottawa. Ont., bas. taken tire first mteps towardç tire estalisl-
mnimt of a techmimcal -ehol, a conmmttc i tire Board of Traite
tima.ing lx-en aiamted to, devise ways and meansi.

lTme ciay clerk i Lomndoni, Ont., lias neçcived information front
%cieraI citte% mmi tire United Stames- and Canada relativeto the cost
(if op<'mting munîicmial lectrie liglit allamnt.

At the lait city counr'il mneeting imi Si. Thiomnas, Omît., tire ad-
vmalili of r.%îshlm'.iiig a munsiicipal lightsmig plant was di'.cuss.ed.
The ptirseul comtra.'t exliire.s in Ociober, i8pq.

Ji i. tated thai tie Eletrica«l Coosiractm Co., of London.
Omît., mas' metiovc ta Kimigstoti in aider ta %ecure emmLatrged
premnies miecssiatrd b>' iicreae of busiici.

Tite Golden Cache %finue, Co.. t.imited, of Vancouver. B. C..
have inîitc'd icmIcdrý for waîer wheel and govertior. cleetricsljna.
climir>', compgresmir plamnt and drilk, mo.stamlî battery. etc.

The Monircal Street Railway Co. bast jult hâtd printed s5.ooo..
off car tickets, the coit oafpnimîing bcing Silmon. The company
i% said ta have received foa0 Cr advertiing on tiese tickets.

A coatititrc of tic city ctounr'it o Si. jetai. N.B4.. ha% recoin-
mrmided lthe îitarchaseý tif a dvm..anio anîd additional lamntî for thse
North Eîîd rectric icbt %tation, fit no ctimated coNt <f'sm,ooo.

Tite Iternaiona:l Riadial Railw1y Co. %%-Il apply ta ihe
Doaminmiomn1alauei for imcorluraiiati. amid for tierinîssion ta cx-
i.'mi, tIe imnie. imn uliicm to c'ainicice îL.e construction aif ils% lira.

roaît.
Mr. C. ltcibel. taietif 1l. W. fltrie & Co.. Teomt. lias 'on'

mîecced tsiîne.f uvitîs tlie t.aurie Engimie Co. ai Nani reat. lie will
limei chlarge <if ilicîr city warc'lmtiue and lsalearOoms ai 328 St.

ii r. ofmira aGaderich. Ont., bai reccived a Setter regard-
îig t!lIir.îi i Elcmric Railway, wlmich' sale% fliât tlierc as;
,.îil litlic> of ,ecimrisig lire can-41rirbiai af a railwa.. fromi %alker.
loti Io Flesb.'mion.

Thc chti af Victouia. II.C., recenitl acceptcd the folleming tell-
.Iem. t); mia'-. W. A. JaiisiEet rie Co.. Toaronto. $jjS

i .'în'i)t. S;m4tmami.il Carlami Coinîtiv, $555; globesý amîd putleva.

l bier iii Millcr's îatimi.rv ai Orillia, Ont., exg'laded ont Afi
lih. TFite rx 1llsiomi blew the Nouihcnn end oui ai the buildi.
ami tcaitered large of'iesa irait, brick. and stoncs ail round for
s coupled ai ltiîmîrte yarid.

TFli TForonto Fecet L.igbt Canipany bas affkem la furni4î
cl.'ctric ligmu.. for tire' 1..Isnd at 25 cents per light pcv n'mglt, te..in-

a imivatc pilansi i, imidcr cnieain
Anrraîgemntî. have tircn compleed for the instjallati;ofa two

reeiric lîlails.. amie ai Napîanec ami the other ai Newburgli. for
tic ixiÎmmrr< %if lîgliieg tire villaoKes ai Varkir, Neuburgh. Camn.
diemi Nam aaîe Mut and Napane.

'lie, Sariia t.. & Etectie l.i Ca. recemtly clo'ed a conitract
for a c riil i tif inuengan aluputenan-eq iith the Westernm
Goa. Con'.m-uctiom Ce.. cf Fait Wayne. Roui. Tht compati' bave

Sali'v & D)ry trii. ai Kîngvilce, Ont., are lilditbf their power
bolle. in lich wiIl le in.îatk'd a 00o.1;ght allernator, ;o.1ight arc
machine. ùo ta . 1. :teel lbîier ýAnd %n i.p% conline, wilb pump and
ieater. l'li rngince" and boiters have been purclisd <ranib E.
L.eotund & Son'. ai4 L.oner. Ont.
'Felic ty aiKingNion rt-cenly entered an action agrain-li île
Kingltn. l'rtsmomth & Eaaam Itecîii Rxilwav Cl%, ta coin.

pîet i thlatler t.'% keep ibeir cars rîmnning aver the ivliale of ticir

uiic eca-we hia%. neti vî Stcen given.
er.P. A. 1. h.ariviere. J. M. Nunn%. Danie Cenevieve

l'litiwrge. anil Vulalir l.armv.m'rc. i Mllîtimrne,. Qiue.. ami Il. F.
W. 11.lkio. if Mair ah. ha'. ..ked (tiir a charter a%. ". Cani'
lia gni dA se dcIe Rmiýnuand. 'lc îîuesa.mdare exiensive-,
includivtg <'h.-I'ti bllîi, motive ilîawr. re. Tht capital %tock i%
$100.0oo.

The Tree Rotary Etigine Compaiy, of Waodlitock, olit., ld
their first meeting of stiareholders on Thursday, April ;tm. Nlli
following officerm were elected: Louis Kaufmiaîiiîî, IPreNltlent.

Mj. mi 1 v;~res!ident J.A. McKay, %ecret îr).treiasrer
Me.r. ufiatimî and MulKay are managing director..

Thli Canadian Generat Electrie Co. ha..e a eontract for .. upply.
inir ilirî' direct connected units for the C.l'.R. steame'rs Wbh
are to go on the Stickeen route. Tiiese units will coiiis 0(
4 kilowatt 70 light incandescent dynamo, direct comîmmected in

.. ,'rîicat higli sperd engine, running at 6oo revolutions lier minute.
Th'le pi oprietor of the Stayner Elece re I.igtît Works lia.. made&
îîrolîoiîion te light the streets of Acton, Ont., Ofi'ering t luc4
clectrie lighte amîd maintain thlein for $4jo a year. h i.. îIilai
ti:ai tire nece%..r "-, lant and building would cost S6,ooo. He4or
dr.ciding, the councillom wilt investtlgamc the outiook for a mumni,.
cipal plant.

The oficers of the International Exhibition, to lie helId in Tuint
ltaly, have ofl'ered a prime of iS.ooo lyre (About $3.000) for &lm
beist invention or machine devised for the application ot clectritV.
ta indumtrial purpolmes. Thei conîpetition iii open to ail station.,
and a cammittee of international auihem-,ties will lie appoisited 10
award tise prime.

It is not olten thzît we becar of faim bouses baving îelclihmic
communication. At Gouiboumne, Carleton County, there are
three son% and two daughters in thie l-Ialy family. ail living oni
different farins. and îliey have their bouses connecîed by tete.
phone. F.ach ha% a number, and aithougli wlien a phonie. i,. rung
ail cati hear the rnmging. there i% no confusion. for rach onie know,
ii or' ber number of rings. whether onc, two, tliree, Jour or five.
Thli Canadian Cencral iecttrmc Ca'. are installing a direct con.

nected liglitinir unit on board the C.P.R. tamship Athabamca.
conibistîng of a S00 liglht incandescent dynamo, direct conmîctej
ta a 5o l.p. high spred Il deal ' engine. 'Flualiait. whicb as %ety
compact, occupiesia domi space of 6 X 9fi. 'Flicdynamo iso< Ui
latet. bicel tram multipolar type, witli ventilated arnamure. A
marile switlhboard, on whicli are moutrd a standard equipuses
of instruments, i% allo part of the new equipittent, whicb, wlws
finWîecd, wall Ille the most complete on any of the bteamuerç no
running on the upper fahit.
'Flic ew York Court of Appalrm bas given a detisian whbcb. ac.

tording to report. makes thec electric street railway trotte%- patents
putblic ptcpert%. Underpaentmmgranted to Vandepicl.i. Ilseem
Eiectii Ca.4 his for years field the exclus-ive riglit of manumctuimg
trolleyst. Sortie time ago the Walker Comnpany began the mass.
facture and, sale of au clectric trolley on an extensive mcale, rescit.
ing in a %crie, of suit% against that contpany liv thte General Etec'
toieCa. ln bis lasi sttement afute aqetsoitl#eGeneralEkfrdrk
Comrpany. Prcsident Caffin included an item of Sm,ooo.ooo as tic
velue of the~'nepc trolley patents.

Mayor Shaw ndi other repreeentatives of the TForonito City
Coimncil visited Nixgara Faits rccently for the porpoqe of iiipmect.
log the electrie îiwrwrswlmkh lIgve bien establislicd cm the
Americen 'ide bv the Niagara Powcer Company. Questioned re.
g.irding the pomsibiitits of trami.mniting power' in Toronto, Mfr.
%V. Il. Ranine. manager af the company. stated tbat the hi%* in
trannîison Io B4uffalo casi %a pier cent., and a furiler loessmo6
per cent. saN incurrcd in distribution ini the cil>'. What bbc loni
would lie in the Songer distance ta Touxnto lie did net know. but
Mlr. Stillweti, the ek-ctnician of the company, estaimaed that il
u'oukf lie ai leasi 2 fier cent.

'Fhe Brititi Columbia Eleclric Ra;Iways Comipany, of Victoiria,
P. C., are bavimîg intatlied a c-'nplec plant for devreloping the
waier pouwer ai Galidatreani, for operaiting thec atrect railway aMd
thec lecitielight planît. The work i% being dome unaier contract
by Ha%-.n & Hlunt, meebanical rnginecis, c oSan Francisco; Cal.,
and thbe plant is expected ta Ile in olieraikn b>' nuidmmer. Titc
poirer bonuie will be itationed at Goldareanu, albout twelve milies
fromnVictoria. The contract for the eletrical and hydraulicma.
chi"er have been clo'scdà, anid tbecôndasrtian i% being psixmd
witlirapidity. ThIe elkectrical apparat us ail li 0<tht Canadiait
<seneral Elecu ric tbrre pliac type, uing rotauy converior« am
tran-diormera t0 dit4tibute oser the line as the two phae with a
aJtage cepaciîy of t *,ooo. Two fiction water wheelm will lie

uréed, wiîlia capaciti- of 6o horst power ecd, dclivering ime
homse poue i Victoria. Pnriieon i% ahio bcing miade for 6oo
additional horste power if required. The power delivered in ic-
toia ciii liesuffic,nt Io oplerate the street railway, ceciriec light.
ing emsteni. commnercial anud municipal, and a&ho ta furni'4i coe.
%iderable flaier for the opcratlion of'stationary matoi for niinsu
facîuring purbo!ses, ckvsalors, etc.

zJAMES MILNE ,*
Ment. Can. Soc. Civ. Eng. le Gem. Sup't. Toronto lnca tides'-

cent L.igut Co. Teacher Electrical Eniern.Sîcai

and Steamm Engilbe. Toronto Teclinical Sdbool.

mOSUTNC ENCI NE
Plan, Seciicaioii.Smpcintndct'sAdvcel'.t.iateNon Stirani.

SrEîs.Tts:Strain and the Steain Engine, includng v1<n
tivTesa. ffiienu' est. aSteinlldraulic and Ele.'tikal

Plants. 'Central .%a',a Management reports. calefully prit'
Pareil.

Ot: Il Cuh" i MII UNOIIS



M!ay, m$9S8 CANRD11N B=LrECTRICRLI I'4EWS %

GANADIAN GENERAL ELEOTRIG 00.
(LIMITE D)

HEAD OFFICE: 65 FRONT STREET WEST, TORONTO, ONT.

Faetories:- PETEiRBOROUGH, ONT.

1802 Notre Dame St.
133 HOMiS Street

BRANCI- OFFICES AND WARE-ROOMS:-

MONTREAL& Main Street
HALIFAX. Granville Street -

NELSON, B. C.

- WINNIPEG,
- VANCOU VER.

S.oK.V J ,uc i~uuunC % *I- r.Ti .l'%r i ol-;N Tilt Ti'k%\Tl. .,aw v .

1? AIL WAY GENERAT ORS.

RAIL WAY JIOTORS

RAILWAY SUPPLIES

Otir«*lcti Railway Apparatus is the Recognzc1 Standardl

of the \V'orld.

PIaie WIAntion l i CANADIAN ELECTRICAL NEWS when cornaupondinir w1th Advertisors



CANADIAN' E!iECTRICRIi NEWS

SPARKS. au sicrder %villt li e Caîaîdiaî s i VIrrLi Elect rie Cei, for t'.o 63 kao
*Ilcrc 1% a illu'.r'îîacît tilt tout al Ils-adfoi e. Ont.. se, f.". tir tif Wv-lit lic:tltlv%L<!llt <1>In.11110, of ilicir l;ttc'.-t antd 1110%1 alijiroied

'.' rauîg cîcctri<' ligils. dircet cuirenct ty.pe.

'1'c11 'nd.î li.îtcl. Nloîttae.1l, are islîit.bllaglg t''.o 1000 l.glit 'l'ie C.tata.tii Dc'.clopîinetit Co..* of tiî ora f '.'.lî,ail 31a* il
Cimadlinsi G'îî'rfai Ele~tnrt Cl11jpa.ný dîý.lîcs .kît ls1itio%. M.,isiaîd isc iii.tll.igilîg dlas-t toi, Iliae Ordered Ila,î&etîfca"

L.a c.omîpagniec Il lelrtirit It~l'. De îul:îngc". .îf Coî ts ltiîîg. descelit liglit cliIt!lfor t lîcir tie'.' te.tlis tr u frntlise CIa.
Que..* ha,' blllllrtt fori iîtornr:loî.<1.1 (cîral llct na-' Co.

Tire I ).lictt% 0igasî io., ;at CIiioil Osn:. Il- l i c igrdiaseda l'le l.onsdtîîî Eleci ric Coîaisit-t arec ist re.siiig t lîcîr pat
lighi itti , cî'.r l' liam.e ordertrI froin lic Caliîal Giseura l EIeLtrt n.. -r.iiany a
.;o clýV1i lnsflte he atmlal eleal1.I.t ,ooo'000ligl %ilIglepî- ' a tcii:orau tLI( 1%00i(Oklit.1 i

'.;rIIi I~r~dt4 ~orka~ftIi' lonciii.,n:. tttuii~iI t;êiiI> eIliited drct currc:it geilerators. î.' -jsealttt a

hall. j ii'ttlti of fiatr 4.ooo.l:glit. %iiigh.. reîlia.t, IrnuIL.re
lle lait% il ,î G rassîis %%. '' Ill suil)tiiit a b'. -l.8w tat Ille arase,- 'J .al.Iruîto for %wll î -_1 tam rder w.s1 îlaîced %.villa tliret' anadin

pacf 'i ' ram o. il Iporiîoiaio %%'lacts a, înta-'îuld fair tilt? (araerai 1Eletetrie Cornîaiy~ 'oll assise ago.
tiî'i.ii f ail1 elveltti l lglt planst. 'flli towil of Barrie, Ont., liau iliitv I cn' tudVrs, 90 hi. ra-'«i'.d

''lie, Oui ali 0 Roliîlg Nilllt iI0. 11pAs'.. lil iiloi. Oeil.. have pa~~'ir b> itale (cils, fair a comntlîlet e elct re:i lil;ttit, eois%ttîig of .,a
t'li.tsati an îîîîdsr iatlglît alg jetan lt fr,îisi tllie Cau: ldi Il<'iCfi <p. :ire planst. (s. latiis. 2-,000 Lassl iai te.eî iîî.alit. X)%%tr
Elet'tirit'Cîapî'' stervi-ce pi.îi anid a 11~ î.11. steani îilafit, withtli ailîcet''rry fi%.

lh' lit1le llitrnsli Refr ieratiîig Cti.. tif Nilitrea. l:.tav lacJturi
.îîortler for asi la.îî. r-a ji;it iii inidutiton01 iiittors .' %itli tlie Cases-' M~r. J;i.T. Tavltr. r'rccîatieof tige caalaii L'Iit'r'.'ritm-'

Jia:ti Geiitral Etecit' rilll Cm aiy. Asti.t "tos), s '.t îîrceen iîiakiig aî ler%ona:l orîî.r':îiC the
It 'i. stat er aie lea t it' rlar'ors tif Illit catarat'i i'ower coliîjaiîy, '.ririsig lisi lisecena't rai %tat iiis. isoli.t' iei iits. puiblie' li1itings and

cal I laiil:tîi . . 11. . *a lr'.' landlrreisîdrti liée etiîl:rgt large liiiîcsilact's iii Oitat'w.:, lat wvill hlortl. visitTrnofg

lîc C.tiîl.i .ît âfit N.9î'.g.îîaoi CO. liare îîulrîaCllrCl frrîaîî tll' Th'e Mosiîtrcai Coîtoi Ctiiitlî art' îiierr'aslg ilicir iîo''...rp!lanl.
L'asindiaî G;tr'itl Eletrie Co. a 12 liglit iicaideseeît planst for %viielî ai 1îrcscaît coisisîst. of t.voi 400 kilrîwatt tilicceîîlise cana.

oh.e tif dev's- %te.tticrs. rutiiiig froaà V'ancouiver so lis' Stikt'ecià da.ii C.cîcral Electrie :%cecito'r au iooo h-i.l. Caîiat'.-v in in.
ra'.tr. îîîîliîïldn~iuia(o.c uctioîi uiotors, h>' tlîe adtlr ionî of tw'.o more 600 lî.îî. ge:caor.

Tiîte'rsto lcrcLgi *l.o Btranîdoni, .lasi.. ha%, jîlaceJ of lise '.asis ty.pe and 8200 la.p. in iuîtlticlioîî niotor%.

TENDERS
>OR

Coniplete Electrical EqulpmeDt for the
Town of Barrie, Ontario, Canada.

Scaird Traider. . jttie,'l a., the ~Jj.of llurieý.
(intam.- Canada. «.Ill i. ,.-...a.d gansi MONDt>M.

.- I in.±alltuoai of

t ia1...
tNs. ANi-S}N 1 ltî.IiTt(. PL.ANT A. C.

I. a.un . i anl.dc ailt ca.> Sir'' ni'.!.
$injei. Iatl.tc.

Loi$ajcicratsn. aind al n.'cr*s.ry informataion
Mnlaragar "aiý ainr s. Cor;.,rg Clc,.k.

.ai.' o<('im r<a IL':I. '.,Crato. t>t.crc

l'rrsi.'sa.Tstaurr.

THE BàADSTIEE.T

MERCANTILE ACENCY
M4 4 Broadway. NEW YORK.

tiff." ani the t.'r.';' 411' t.1 Vi.na1Ic Sîaîc%

aie ,'Iî.r.. n. uýnj.î,.. ai.a s14 and. f...

-th.au
1

i *le..~t n o"n thea 1«3r îL

atat ,nî...n' th e .. au

THOS. C. IRVINÇG. ncte:a.

Oflr o1 ElGotriGal Encincl6GIu
'Tite Boardi of Ga'.'rnors% i.% prcpared in

rccci.- application% for the W. C. McDon-
aId Chair of Electric-l Engineering.
Salar3' alot less th.n Sa.ooo lier :%nattan.
Application%, :îccompanied by an>' testi'
nmoisiis '.''lich c-andidatteNs îi.'v dcsîrc t
subnîit, slîoild rench tige tindca'%Jgned on
or before ilîc zotla june flcxt.

Wr. \'AUClAN. Sccrcî:îr,

A''elyJcvuiial of adva.nce informa.-
lion. and! public woks.

Th.' r.'ouctd =ediurn for ad.'orse.
menus for IiaeL

' . S *' * gad

THE CIROCKER TURBINE
Compete Water Power Plants
Bulit and Installed.

CATAL.OGULES AND) ESTI.%IATIE'S f,) APPLICATION

The Jonokos lachine Co.
32 S<a<.î'c.trcet - SiIlERDIIOORE, QUE

VULUAMtZED FIBRE C0O SABIHD 83

SOLE MANUFACTURERS OF HARD YIILOANIZED FIBRE
Dii Slicctx. Tuibes,. IidStickhs ais speciail shflipc Io order. Coloer.-, Itecd. Iack <nul Gr'ey.

S!;F) FOR CA\T.I.OG.UE A\!) PRICES.

THE- STANDARD ELECTRICAL INSULATING MATERIAL 0F THE WORLD.

Faction: WILMINITON, IDEL. OffiCE: 14 DEY 8T., NEW YOR~K.
Pio.sa rnl.n tlîo CANADIAN ELECTRICAL NEWS wlionr''orrespondintz with Advertlsors

May, Ise
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PATENTSPRCRDO
.YRiDDUT &MAYBEE, N3B. TOaT

Forelgn Members of Chartered InatUtute
oPatent Agents, Entland.

CEORCE WHITE-FRASER

,%lcct Ain n. tLcer. Enr. Ment Cn. soc. C.V.

eJ,k*c aZlaaeezio Central Swni.il
.IvaiOl . E,.cî.Tesîs--Sicainor Wster

Plans. Ltimaics. Sincicatesons. Construction,
Il.cr o.ul Elcctric Plants.

18 Imperlal Loan Bulding.
32 Adelaide St. IL - TORONTO

ALEX. BARRIE & Co.
UAIVACTURRS or

RUBBR ISOUI.fIID IlloiRiCliREs
andi CABL.ES

TAL 1074 + 589 St. PZItZ Street, MONTP.BAL

Attention!1
Mlanufacturers

TIIE CANADIAN NIAGARA"POWER
COMPANY

WSII'. AVLICTIilSFOR lICE VSK OF
5.000 ElectrIcal Horse Power- wfthla Four 741les11, the fitltway rosier Ilouse, In the Quecu

Victoria Nie-gara Falls Palk.
3mie j'oaleer. as tlirect cutrclit. lta -atIaveign.
i,nscy î.o bis po.r. as tiroqjm carre.»t,

ii be reads" f-, dler. y &&Miî . %i roIS. lT
Canadiar, N.goam l'owcr Co.,at its offlèce, liewson
Illoda. Niagara Falls. Ou,1.

JOHNS.MCK.EI
Ilu5inoe Ageait.

ELECTRICAL
ENGINEERING

Learned tf atudy ai houto ti Your spare
tiose. Ah o nstructurc Supt'riur loin.

$2 in ADVANCE and $2 a MONTH
Pays lor a College Eduication at Homo.

Bâtablisheid 1Mi. 35.000 situdentu and
"tecs. Courses la btosw Yqeaoc i ri

liO.<eIst4otsd Mog«s flhsnb s
rUbettrrpaslt Oo.<rlr fa. tatosmubjcct

YOUV ls en utudy.
IXTMlATIOY'AL CORUESI'OXflNCE ECLUOG"S

Blox O4.scrautuu. L.

The Packard Electric Go., Limited

Lamps and Transformers
SOLE Ac.INTS FOR ....

Ssheeffer Record ing Watt M eters

ST. CATHARINES, ONT.

F vv RITE FOR PRICES ON

LAMPS
Sookets, Cut-Outs, Wiring
Supplies, Induction Alter-
nators, Etc, Etc., Etc.

-. MUNDERLOH &CO.
2S f,.e61 ST. SULPICE ST., 1NONTREAL

Tho enerl Enineeing CO. Of Ontario,
The un'raiEngiea" a illîted.

(Successors to the Xeeks-Eldred Co., Lirniîed) arc now

SLE ~lNFCUESFOR CANADA 0F TIIE

IMPROVED JON-ES' UNDER FEED
MECHANICAL STOKERS

(The Original and Only Successful Underfeed Stoker in the Market)

AU those interc-sied in flic Reduc h T- nnn-rc
looftcrFuel Bill shotild write rh Genera Enineer1~ing1in us for aur book entittl, ** Smoke-

lcss Hcait," which contains v'altabic Co. of Ontario. Lirnited.
information. Addrcss:

Camtaam ]Cire 3luildling, TOIRONrO, ONT.

pleaS. mention the CANADIAN ELECTRICAL NZWS when correspondinir with Advortisers"

pila>, 'se

eeeeeee
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SvAfGf-Boaii1s ad ilBBBlators
FIRE ALARM APPARATUS and

TELEGRAPH INSTRUMENTE

QUEStC *£,Crtff

S CblIe Addreu :
Ncusphozica* MlontresL

419 St Jai-OS St.
Cor. Craiý.

-çMONTRBfIL

Mis;a I3oiIer Goverings
Ail Sim Uscrs shiould sec flic NEW MICA BOILER AND PIPE

COVERING. It is FLEXIBLE, DURABLE, AND A MNAGNIFI-
CENT NON-CONDUCTOR OF HEAT.

T-, - 1 hy N% laukI E 'eni ,h C. .cian fic Ry'. Co.,
Gra3nd xnil {.C.M~ ,a eta y C.

Ir nt.on and insurance Co.. and ;,.~nd en c,' the
B1< ION-CONqDtCTORS.

Full Particulars, Reports 0f Tnata* Prlees, Testimonial». &c.. tom

THE MICA BOILER COVERINC CO., LimITED
MONTREAL - WINNIPEG - 9 Jordan St., TORONTO, ONTARIO

OÀ&K

*ANI
TORON TO

22 FRONT STREET EAIST THE J. 0. MCLAREN BELTINC 00. MONTREAR

TIIE OTTAWA POROBLAIN & GARBON CO., Limfite.d. OITrAWA,
ONT...

frail kinds of Arc Lamps, including cored
Carb n P o ntSandsohid carbon for incandescent circuits.

Motor Bru:hes anld Speciaities iluCaffloni foi Telegraph. Telephonie lb
iin- E-lectric Liglit Supplies..

fl, GOODr> OUARANTEED

Porceliii I1sulators, Cleas, Door Kiobs,aiid ail kirids of Pressed Porcelliii for
Electrical iind Hardware Linies.

TO GIVE SRTISfflTION

I HFELECRICL GOSTRUIIO COMAY 0LNON, yh1110
LONDON. CANADA

... ManuÇ. t i ...

~I66ri6d Mahillrllandl SUpplioS1
Jtepuis t» a~ .'qIte:flo» Shot Notcaqt oableRae

Toronto Office: 42 York Street.

Il-ffle,

m- -ýj

'l


