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THE ROYAL ELECTRIC COMPN
el. 0F MONTREAL

%INUF.%CIRErS 0 V IE-SCRI PTI0N OF

Eleotrie Liglit and Power Apparatus and SuplIies
THE LARGESI ELECTRICAL FACTORY IN THE DOMINION.

SOLE proprieto.,ls for thé Dominion of the Celebrated

TOSONHOUSTONEEZIZIZY
Systems of Arc and Incandescent Electric Lighting and Electrical Power.

Arc Stpeet Dyna mos and Lamps,

Low Tension Incandescent Dynam os.
Alternating Incandescent Dynamos and Transforniers, Motors and Generators.

-PULL LLZYES 01l

ELEGTRII3 LICHT ANO .*POWER SUPPLIES.
IF you contemplate. erecting an eleetrie liglit or power plant,

communicate wîth us before closing any contract.
We have one of the best equipped factories ini the world, and employ a

large and efficient staff of electrical en *gineers and experts.
-We are still increasing our capacity, which has more thani doubled itself

during the pas't two years, and are in better position to-day, than ever hefore, to
handie large contracts. We. are alwýays pleased to furnish i:itending customers
with fuLI,1.in formnation, and estimates.
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FOR S9TA TIONARY, PORTABLE AND MARINE BOILERS.

>4eOVER 25000 MARS11 PUMPS SOLO IN THE UNITED STATES DURINO 1890
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A Tarecent test by Prof Cooly, of Michigan University, 48
degrees of temperature wvas added between condenser and
boi1er in passing through punip.

Absolute Actuation and Regulation wit ho ut the use of Tappets,
Levers, or other Mecizanical Construction.

A3~ tic t.Ah.tu3t ini>leb %%ati~ fccd %%.tct tind ickuin> tu buitei, thcrc ;à nu >o5b of
ià*tv.iiàu, c IL J> dlit. iaju>t <UIUiiIIlt..Ll 1jutiip ini u3t.. 1-ut ILUL ul 'uld uî<t .,ud

%%tiut ý,.thutit land. 1'timping Attadîtacat, NO PU.%IJl EVE R MADE THE RE
on CORD OR IIECAME SQ 11OPULAR AS THE "4NAIZSH.'

MAR~II 1ateîateil iet canada 711& Pebruary, 1889.
VER.

- itAI4.VPACTURk.i> ONLY »SV-
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KAY ELEOTRo WORKS
NO. 263 JAMES ST. N. - HAMILTON, ONT.

îAMUATUSOS

For Arc and IncaIulcsent Lightbîig.

NOTORS
N pFroin 1-8 B1. P. to 50 H. P.

1.LL.LI»k PLAMINe, %IACHI.Nk-, ANI)> éL.K.K LLLC2IRIC-AL
APP1IANL1Kb. SPE<LIAL 10LiIo t MILLI

AND FACTORY 'LIGHTING,.

WRITE FOR CIRCULA RS.

By lifting a tigrhtner, tbrowing off the heavy beit, or stopping* the
engine ? Ail of these are objectionable.

We have patented a Friction Grip PulIey,
-compact, simple, durable, large frictional area,

ample clearancc %vhen out of engage ment power-
fuI grippingr rechanism.

'Ne guarantee this pulley to work satisfactor-
ily and to be thoroughly reliable.

MVade split when required, and with 2, 3, 4,
6 g5rips for any class of work. Also a C ut-off

Couplirig of th'é same design.
Send for circulars and prices.

THE WATEROUS ENWINE WORKS Coup S-RANTFORD,. O ANADA-ii

MIIS 9-UT bl!tOW6 b.AI.t.IMT b

JOHN CILLIES

y
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EDISON GENERAL ELECTRIC CO.'S WORKCS AT SHER-

BROOKE, QUE.
'*Umît.lî.îI.îî Li iai îîqrkb ai Sherbruokv, mnai4 ~îîl mon <.010--

paiu ,î n"d ut h t Loiu -ttiiiiii !,11 .mI Aiiici 11.11 sîbaiueni
I)ciilmure pilumns tei îîcrcsî thanany sone of these, foi liere

arc toiiliiincd tic idubtrics cmbiraed b> tic Neîi Vork and
-i.Ici.t.îy %ourk%. lsidecti, %%C fond litre th(; in,înul.lîUrt tif

.111 iiiaîlilsier>. and .îpl.*îes ees.r> for flcitiecupmnrt of ai
kindb tif plants for the bupp> of liglit and puîî%cr,,except tamils.
I n the tl) uîanîu dep.îîîîîîent thcrt ire iîîa>n ouuirbe o)f&eUl-
btrueboil tî.dmîe if aIImae fruits Uic; bîuait %%. îî 1 < hit.1
supplies current for rive sixtecn.c.indlc povver lamips, to flic "No.
Tiîmrîy.twvo,î dcsî1,ncd to run lot 50 LaînPS Of the Saine ligliting
povver. 'l'lie ilotor cIeiarttnenit turils out machines forait kinds
of wark anid fnr a large ranlgc Of capa)-citY, front W t(P75 haOrse
Iba%vecr. Tlîcsc aic bath for sitlionary and street car %vork.

Tue ifoundl(r> i! o-eulpied înilIi the produ-t ion of titsting s of brass
in ccr> size -ind shape, ready Io bc îîabbcd un to tlic ma.chine
sliop, %%i< e by nmcant, uf laties, drilis, ainlpess.nd otlîcr
sîtîtable :naclîmîcry tlmcy arc fittcd lip for Uic pur-pose Uic3' have
eventuîally tu serv'e. h1 ic i carpen e rs' and pat tcm nîakcrs' sh op
paîteros arc madc of parts of machines which thic ioulders %vilI
afterwards turn ont in brass and iron. l'li cable deparinient
supplies ail varieties of sirandcd canldactors for coiivcying cour-
rents for diffusent classes uf %<îrk, aînongst %%liîeli uie chief are
tclcgraplî, tclephoile, ligiting and povcr. hicreanangst others,
-ire madle large icad covcred tclephione cailles, saine of winch
coîîtain upwardls of two lhundrcd scparatcly insulated wmvics, and
comnposite conductars dcsigned for evcr kinui of ovcrhca.d, un-
dlcrgroutnu and btub.uc.qtueots putrp)oses. On tîhcsc thc tube de-
partmncnt are niow working-ilhc inîthod oflmanufacture being as
fuhluwb .. pe ruil of tluîîk-nebss varying fruits 4~ mn.e tu 4-5
inch have wvould round thieni a spiral of roilc saiturtcd with a
liquid tribulation, aller vieh thiree rods arc bouind together wmith
a similar largcr spiral. Thc bundie is then slipped into a length
of pipe, the ends of tic redb bcing allovved ta protrude at cad-i
c>trcmit). A % iboud bitosminuub -.onipound os nonî forccd in
sondesi jîrcasure, :,t> as, toi îUiilItCIy nilil 11 e UicaitcrbtiLe: but%% cen
the çulilte, voile awl% pipe, tzndurttil tue %vhutoz tube uus
tu mîioiswurc .!11(1 gibus. llie ends of the pipc arc then closcd
vi rubbcr plugs, thîrougli wimcli tlie rods arc allowcd to appear,

anîd flic conductolrs are testecd, after which thicy arc ready for
shipinent. Conltigous rus a re con nect cd vv hien laid tindcrg round,

lion of Uic tomîdus.torb caubed by licat or cold. Two tubes inay
bc joincd togeilier, coller in a sir.uiglit line or ai any angle roc-
quircd. [lie connecting joints arc coved b>' cast iran coupling
boxes fasteiîed to tlic endls of the tubcs, wlich arc filled wvith in-
sulating compatimîd. Aiîotlier praduct of the Canadian works
consist-, of insuîlateid %vire of ail descriptions. Froir. the %vire
dep).uriiieiii ti .îî rudueed naglîci and .unnatuure nes, uîeathcr-
proof uine wire, rubbcr-covercd wircs for sundry purpases, office

wîr,,iînuiîeîator %virus, gab fixture %vires, tinsel cortîs, rcsistancc
%%ires, non iflaminable boause vircs, anti silk and cotton braided
flexible cai-us for il.iaging lighr, and so forth. Ail sorts of nictals
arc litre wvorked on, frram the gold cord in flic tiîîscl and the
Gcrîiîani bil% et mni the resîstin-c uuirc ta tue usîi.l copper coiîduc_
toit .und tic g.tluatnited niti f tckplîonc lines. The r-angc of
sizc runs front stout r(eds af copper, half au inch in dianieter, to
the nIîhîient gauigiîîg only titteen tcn-ilious.andttis of an inch-
half the Uliîckncs af the Iîuman hair, onc potînd being 32 molles
in leiigth. Instilation is cffcctcd by uncans of silk, coîton, rubbcr,
wvorsted and other materiais of a iuon-conducuing nature. Thc
grou th ut the %%hale uvorks hias beurs stead) and raid. Sîtartmg
In tic :,pring of i8bt9, onI> au binaitl tomec wvaz ciinploycd, but thus
has incorcabcd, uni tu-day thcrc arc over 22o bands on thc roits,
andl this nunîiber %viii sooni bc considerably nodcd to. The
noccessities of tise industry cornpci a constant addition ta the lîst
ofa deparînents, the latest aniongst wlîich is the result of a con-
tract with tlic Thonmson International Electric WVelding Coînpapy,
velicrcby the Edison wcorks have agrcd ta build thc nccssary
otfits for ail %velding plants, sîartcd in Canada under the Thomi-
son Company's patents. Becsircs the articles already enumerat-
cd, thesor works produce rcady for th market, ail kinds of gcn.
crnd clectrie appliamîces and supplies, such as nicters, switches,
pockcts anîd receptaicl-s for Laînps, cul-outs, regulators, Ampere-
mcers, voît-inceters, rocsistancc boxes, etc.

htist grîtîif% ing ta le.mrn thai UIc Comipany b t.assiladis business
lis gruwn tu an extent tuai lias renderrd necc!i5.ry the creetian

tl Pecterboroughî, tint., of iiew v orksliops! of grcatly increcased
crupaciîsyi n ivliit opcratione vtifii bc cuntniliit un ant cxtended
scahe the camning spnog.

WHAT SHALL AN ENGINEER STUDY?
Iii' -AUToNATIC UUT-Oi>'

['ilis us a ici-y imiportanit question, andI ane dont caifant bc settîcd off.
Iiand. 1flic terni engin eer is so wicleJy <ised ttiat evcry persan «vlia has an>'.
tIiing tu -tu %sith boîicra, eiginca ot stcam, %%Iàelhcr lie Lic, UIcl 'cricst stocke,
who mîti lnows n sueamn gauge fromi a glass %viter gauge, or a firsi.cls
niami. era graduate front a Techical Collegc or a îîan capable ai taking
fisi charge ni anc af aur oceans g-cyliounls-aIl crnme indter tlie name ai
engiuîcer.

Na millier wvlat position a mian holds In the engineering world, lie shatuld
have icnowledge enougli ta mansage safely the steain plnît under lits came.
aund oftlie eîimîîluyer3 nistcd upan this being praved ta thteir satisfaction. the>'
notili sain tlieiiisclues, ioue anxiety amud considerable moncy. I heard an
eniplyart -»%y . i alun t îî.unt .iny bouk-Icarncd enogincer trouait iny place.
1 pay îîîy nien ta waork.-~ %Vell, lic got %vitat lie wanted. andI in a (civ days
there %vas a shtit.dovn In the mlddle ai the aiuernoon-146 mea standing
stili. Upon Inquiry as tu wliat was «rang. the engineer (?) sille hc had no
water. and cault îlot gel tue puîip ta îvork. Aller spcnding two hours an
it, tbey sent tIoa neigiborling nmachaine sloop for n man. In test nminutes the
maehinoist louait a plece of scalle under check valve. andc tonat there been
<inter enoough ian the boiter. the maelmînety cothi tiave started t i once. but
as% the case wns the boiter hi ta bce coolord off antI tiier filledi Upt by hanit.
The loss in this cas is considemble - 146 men three hotirs. equahls 438 l'ours,
Or 43 <lais for ane man

Noir if thbs enigincer (?) liait book.learncit" enaugh ai the îîrincipies
ulian uvhich a bolier (med pump uvorks, lic would n01 have beurn stuck sa
eaiiy. andt uîidouieilly mn dont case uvauld hiave sau'ed lis employer tlle cost
Of(43 dayS labar.

-uni the faVI, lisait au the patsent day ztcanà engmîîccming ab a-unni'ng lu
(aster sperds andI lighcr pressurecs, as <icli as better conipoîinded enogines,
il becomes necessary for' glu enginei.r hinmucli la sequin. niane knawledgc
in arder ta %work <ib the saine degree ai sa.fetit for Iinîseli. lois fcllow cm.
ployees, anti his neighbors. TIhe opporluniltics for gainng knowledge have
advanced as r.ipidly as the inîpravenicilts an the machiner>'. so thai there 1 s
nu excuse ta bc miade (or the caigineer who dmc mot *keep Up wîith the pro.
cession. hi mo ultu b0c expecind <bat .uli aen çan attain the samne utcgrec
oi knualalgc. cven %%&lit the sai ,tdar.tageb. totaltser ab it neccssary i6r
men running engines ta have a technieal educalban, but ;IlI men in charge
ai steani plantls should sîudy naltural philossophy and hrydrostatics. The>'
shoulit leairn enough about chesîîistry ta hclp thero about combustion. that
thcy may pruperly use thein cmploycrs moil. Tbcy shoulit undea-stand
aritbmectie, at locustas far as square cube root. Any cagineer wbo hmaster
of conimon anthincuse tliat lar, cain always work the prableins he may meet
wîîb in ordialary, evMrdait prictice

One tro uble the studenu ies riglit ail the tbresholi s. ihat the meclian-
ical bookis lie studies froni do nat agrae an nîany points In some instances
the' ruiles given by tua diflerent <i riters result in different answcrs. This is
eaniusing ta tîte sttîdent, -nut sbould bc corrected by sanie mecans. We
shoulit have standard rutes. sca thdt resuits %wauli bce alike in the whale me.
clianicalwuorlit. If uc had license and Inspection laws i' <aultl tend greatly
ta remedy ibis trouble, as st wcaulit become a necessîty ta bhave a fixetI stan-
dard by whidi ta conduct thue business.

There arc many instances occuurring urberein the cngineer wha stiudies bat.
the adu'antage. One I calt ta mind where an cagine Mil been doing ver>
weli for nearly a year (roni the time it was started. Ail ai once the crank
pin brasses bergan ta give troubleý The eonnecting a-ad m-as ai the English
stubb end patterna; andth ue brasses %%-m ere ei n place b>' tira bolts %ih
jamb nuis on tisen bolting themn ta tbe stub end af rosd. 1'he engineer
sourn fourni itiarthese boâtis ci-e stretciîng, amnd unioie the builders of tlle
cogune tathat cifeci.r Tise sr positive the bolts «Cemaillngbî-hadbeeén i
making n.any jusi like them. andIail uvere satisacto>' but ibis an-ibhe i.
gine must be mistaken. etc. *etc,. in (aci tie>' reptidiated the whale thinig.
In tle nitime one ai the boîts braie. Il %vas renewved by tic buideiýs.
but at ance begant ta streteli. Our engin=e by> ibis urne bad gai tired ily.
îng ta get these brasses ta Tuf raght. As his: was a meniber ai ane ai the
engineri ng associations and hait been gainîng k-nouuledge. hc concludeit ta
figure out the sirength of the balt. anit the straîn put on tlîems ien tbe
steam %%-as admitteit ta tie c>linder. These figures proveit plainly fluai the
blts svocre to00 sali in sectional ares ta stand the strain put uupon them.
These figures were sent ta the buider ai the cogine, and tlie reult is tbtt
the engine is supplied suitb siranger balt 's and tbc trouble for erecr curcit
Naw if that enogineer cauld nat bave donc this, tbere: %voulit bave been unany
sliut downs. andI erer>' bodly and ever>' tbing but the right anc srauld hiave
bers blameid.

i ma>' sa' beme tisat when iis engincer joined thc smclty lic coulit fat
figure up the strcngth af anc af those boita any more tlan le caulit fi>. 1
caulit go an andI cite instances enaugli ta fili ibis paper. wrere tbe engineer
bais been af signai service ta bis employer by stîîdying antI practising a little

bol lmm." I say. engineers, sîîîdy ta bc equal ta ail your duties, andI
emplayers. get a man who cars prove bie knours bour ta maniage a steam

CANADIAN ELiECTRICAL, NEWS February, i8gi
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Mit. ARTHUR AbIES.

1 lie. 5ubjett til tle au.aaîîslpaîîyiiig portrait ib l'rebudent of Nu.
isBrandii af the Ci.t.aiuî Absui.itoîii .fSt.itsii.uy 1-nginer

.ai 11rîiiafard, Ont. lie nils bon i i tit) ai)-O Turanra ant 8857.
A fe%% ycars latert lie renîou cd eit ii parents tu Sttatiord,
nlcrc lie attcîidcd sdîoL0 until laurtccn ),cars oflage. ''le îext

ilircc >Cir tif u lias u -ic c :,n 'ail dr toî.1trra. .and dnag store.
1 lavang a grenter liking foiir îalîaîîics* titan for commrinral

pursuaisbanîd bciUg partkultiarly attractced onaids mteaiti cligi-
nccring;, lie set tu Murk% ta 3ttud> d011, the lies af lesirt!tikian-

icdlge. I lit aafoiiaîran thus g;.tiaîîd ber'. cd but taanreaif> the
iviturai likig.

Alter lîaviiig gaincd sanie expierience, Mr. Ailles in 1877 en-
tcrcd the c. 'r. ii. shops nt Stratiord. Aller reiniîainîg tliere
for a ycar and a hall lie 'vas transierred 0 the caaipany's c.ir

silops at Iliantford and given charge oflengine aiid bolers. lIn
tlt!) cipacit) !ic spent tun >'ears, at the end af %vhiclî period lie
bevcrcd lias cannection %%tith ui coaay ta accepit il pasitioli

itîl li 'v. Iitcrnsn, Lti., M'. Il., %, lii<,csilc mnanufaceturer af lias.

clis ani coiiicctioiicry, ai whîose cînplay lie lias now been for
teai yc3rS.

IiRANTFOItD IIRANCII No. 4a C. A%. S. F.
ilIintford Branci No. 4 of~ the Canaclian Association oi

a.Dt.auira.try En, 1ineerz n ab arg.nized in J mit, 1888, n itla ciglit
tdi.itctr aîianbcr-. NIr. A. M. '&ickens,
ulien l>residiciit of *roronto l3raiîcli No. i,
%%ab i.rgcel> îistruiintfl in briaîging about
the reSuIt. '

hrî. ranci ]lis ;it prewrin 15 ienîbers
in guod bt.tihl'ing, eînhrachnîg il is believcdeil ~ t ~

i.i da. adablo: .Igiaicern of tltc (t>. lu,
Liattait k; npn îh ;b llîîiîted b) the comîparaî~

titI>l mrl nniîbcr ai iiiianuilactuiiaig in-
linsiries. An>) lack ini nuanbers is fall>

.,ttiinaietd for b> the eîîtlijsi.-stir inter
;, n tic 'surres- of tle insltitutioai ai;

1<. ,kd b> the lircsciit nîanbrrsluip 'rhc
*ii..tiaftb3 dif-tf ttt.i-niled timt] profatabl)
o-andun.tcd, and the finances an . 12caliy
tendîtiuai. *rte soc.îct> lias a nicely lur-
aîishccl hall, on tlîe walls ai %viicli are lîuing
liandsonîe plîotographsç of the productions
of l.acding strami engine and paanip mnanu
fattrers ai Canada and the Un:ited States.

Tlîu SuJ.ct> lîolcl itb rcgult.t mcctingb
aon tue :>ca.oiinl and louti t Fridny ini cath

mnnî. »rite namleb <>1 the officers for tlle
prescrnt terni are : A. Aines, l>residcnt ; Mit. ARTr
Thos. Pilgriîn, Vice. Iresident ; josephi
(<ilc, Sccretar> , Lxuis A. Fordliam, Trocasircr.

A WORD TO ENGINEERS.
EiDITUa CANADIAN ELEtTiticA Nitws.

S,-l «Ir in reccipt of the flrst copy ai the ELECTRICAI.
NEWVS, andi, in my humble-opinion, it wili supply a long-fclt
%vant amiong clectrical and steain engineers in Canada.

A.t the present tintec there is, antil wilI be, a still greater deraaa
for engincers ivho are competent ta sucr-ssfully operate J> nanîo

Imachinery in connectian witlî their steani plants. Thîis bcbng
the case, cvcry intelligent enagincer should make it. lus >business,
not only ta get the nccessary information ta enable hîm ta rtin a

Idynamo, but he slîoulcl alsoa become a subscriber for the above
papier, and nthers treating on ilie samne subjects, soa that he rnay
h, enahblpd ta krep up ta the timecs in -al] mratters appertairing

o ç alFrng, so that when lic lias the opportunit) ai sccuriia1g a
b.etter position, he may bc rcady fornt. and not bc leit bchind b>
tire othler felloiv who lîad sense cnough ta sec the necessity of

ifitting hiniscîf with the neccssary knowvledge andI 'lknotw hcaw
ta get there."

There w'ilI bc axi-ay apenings for enigineers dtiring the next
fewv ycars ta takze charge ai clectric light and pouci: plants, and It
nill bc their own fault if thcy are nat prcparcd for thc occasion.

Gar Canadian Association ai Stationary Engincers oaffers
adivantages ta cvcry cngincer in Toronto in the ciducationnl
line, whiclî is its chier leatrure. Mroc mect "-ver second and

ifourtb Fridayï n Rooin D, SIialuesburý' Hall. Aftèr thec ger.crul

Il

rmutine af bushiness, thert isa% a)î.îb salie sabjenÀ braugît, tap fur
dlasiassian, cadi anc giug llia aicîis tlicreuii, .191% I 1.i .Ibbsc
yau tliat it us Iprudatic ariliaîîudî good.

I kiaon aîcî e .lanli tilt> joiied iliL.\bn~.iaî~iiIi
figure out tilt ,area ai a 12» circle, rio an a.l u% gel ni) tu the
bla.tk.bo.ird andi figuac ot iliiost aiî>tlîiîg.

«te trouble ;. liant iîi.n) if tlîe âte.iii t~î i,ctaîtd caigancurs du,
tact stiticientiy .appreciitte the objccts af the Associationî.

i mîust apologize, Mar. 1ditor, for vaking rip s0 maiuth af yor
valuiabic space, but tliis is ii finit oaféencc. I nisli tdie N Ewb

ct'.r s t ,ai tru%t tli.t iià *t.i.t*iulaanii a.,) burimass >uus

iiast saniguinie exliedtutiOiis.

Al.liEI-ri E. EnKinS,
litrs. Toaronto, No. i.

22 Agies Street.

HEAT THE FEED WATER.
li cauinot bc toa aiten statcd tlîat tue ,toc.ai ené;ne .r lîe.at

engine. Man) younig engincers, anid even baine îrho iîre no
longerT youlig, stelli ta, thivl that soillohoiv or otiier it ;S the
Pre.ssure tiat is tlîe main lilial; ta be cansiulered, fargettiig tduat
tue lient is tlîe source ofltle pressure. rtue enigile tuat couverts
tilt înost heat huat paner is tit ac tliat ib iiost ecanloinit.aIl ta
ume. Eîigiic anonerb %til athlt tîi:., «aaud )et %%;Il ube ana englue

iliat tImous .awa> exhitust steain into the
-tir-proving a nuisance ta ail tlie acigli-
bars and %vilI at the saine tiane puîîîp cohd

' water mbt tl'e houler, or plit it in b> incans
of pressure iraun tlîe rit> mains, bc.uisc
Iit saves Ille expense or ar p~mp.

2 In the %nre& (otite rhu teiiiiier.LtUr: cOl
- ~ %%.%tel ;i tilt out) aaa.aiab ait Truntu bs irs

sova 37 F.ait., .and ni ty at tiies bc eveti
*~. ; belov îlîat. Inii n orclinary hoiler vitha

j sicani al 8o lb!,. pressure an the gauge,
tilt a'ater iii tuc baller n% aIl bc aîbout 324
I'.tu., arnd blin. tx.dî.ua 3tcaaa thauni aut
b> ar .. iiituit liagli l'tsucugae îay be
ib Ia%% as 213', tir .a, ia;gh at, 2,o- or nmore.
Suppose die steani ta enter tlîe enagîne
c>'lincicr tt 324', antI tlie cxliarist ta Icave
il at 213ý, tliere is a lail iii teiliperature of
îî i C. Ifthe fecal ta thc boUecr be iruîîî tlîe
cit> minls al, 37, tlle clifrerce betncn
tli.tt .aaud the teliuier.ature, af i lt e.hnubt as
176" more tlian 50/ i aL grearer differ-

entce titarn betnveen cnrerang and lcaving
Uit ,AsEs. tle cylinder. Tluat is, more L.eat is tlirown

away tlî:n is e:xpcnded ln the cyiinder. if
cen a portion ai the lie.rt ai tlîc esiaust ttre ubcd tu he.t

tlîe fecd %valt tlere wvoulcl be a ý.aiii, and the question ta bc
cons>idercd is, lion mudul is that gain ?

Witli steaun at 8o lbs. pressure in tlîe baller, and the ivater in
the boiler at 324-, the fced wvater ai 37' bas ta ho raiscd 287', but
ta get l ito steami aver 1,176 lie.-t rinits luic ta be adlded.
Tire total temperatrre iraui zero is 9,213'.23, ,and 37' tlîc temi-
ptr.aturc ai the iecd otatei sbtraiitCîcd, lecz, s 1176'.23 tu be i,"Jed.
If by the cxh.aust bteau &t féed vkater bc ritnisc I tico 1, uhen
1213'.2.3 lezs I9' i0)23 .23 ta be addcd, ur .1 d!fference ai 15.3.
A saving ai 153- an i1176".23 tiiiutintb ta /ý O3,r 2D0 lbs. on each
ton oficoal uscd.

lu a miul asiiag about i(i hl. p. tlîc cxhaust sieani leaves tue
engine at about 3 ihs. piessure, the ieed nater ib heated to a
temrperarrare ai 2o8", the mil 1 itself is lcatect an the %%inter lame,
and afuer that there a!s btaîl enough heit ta hear the nater used an
a large dye liause ta i6o' temrperature. WVherever uhere is ex-
haust sucam fran an enagane sanie use shorald be laund for i,
as tlîc owner miglut just as %veli (lump santie ai the coals into the
lake cevery day as b)lov -lie sucani off inta the air.

The cty electnc conimiiuceof Vancouîci B3. C.. have an preparatton thear
report ta the B3oard of Aldermen recommending the additionafuei eragineb
of 2aa horst: power or marecha tht- city's clcctric light plant. The commit-
tee wili also advise tlie purehraçe by tîme corpoiaulon of the plant and busi-
ncs, oflthe gras works, and Elcuric IlluminAting Co.. and Tramaway Co.,
aahaur ilua e lis shill have bet-n uccornplishied lai aile %vires be placed

voidergrausid.
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ELECTIIICAL INSTRUMENTS."

CUîtîîÎN' I N mi>mT0 it Amiviî appa..'îi îll;ratus
is tu indicatc the currcîiî sircngtli nt ail limets. Il 5should bic put
up ini cd case wlîcre a constant current strcîîgtli is rcquircd as
in arc lih'lit circuits or iii tic suries multiple systein of incandes.

Fim; 8.

cent ligliting. Theî instrumnti tst be connectecl in series witit
the arc laînps or withi the groups of iuc.ttdesce-nt lnps in tic
stries multiple systeni. It is also uscd it the multiple arc or
multiple serues systean and is always put in one outgoing %virc of
te dynaîîîo, Fig. 1:

l>IIESSURE- OR l'OTEN'TIAI. I NtIC.AT0t, OR VO:I'rMETER.-
*ThIis7instnitent is absolutely necessary on dynamnos whiclî iinust

switchi open or closes iliiittitcdiattely. Thle contact slîould lit
suffidient tu prevent ny heating nt titese points.

Tn.a'switches are useci iii varioîîs wiys ; fur instance, for
two différent scts of larnps. If one set of laips is îlot rcquircd,
the hiandie, as showîî in Fig. 4, is miovcd front A to B and the
lamps markced X will go out, wlîile, llose ilarkcd Il will bic
startcd.

SAFî."I,' I)EIevclS.-Strips of an alloy t'.licli fuses lit a low
îcmiperature arc tiscd as safety devices, or phigs, in incandescent
wiring. 'l'le cross-section of the plug inusi bic of such sitc tlîat
it will nielt belore the 'vire it protccts gets clangcîvusly wtarin.
Hence tic cliametcr ni the safeîy plug dcpends upon the cross-
section of the wirc Io bce protcîcd and îlot upon the nimber of
the lamips. Thîe safety plug is flot supposed t0 protect incan-
desccnt lips from an cxccss of currcnt, but 10 protcct tlîe
building front fire by preventing nny part of tc clcîric liglit
comîductors ironm gctting ton liot. mi, nmarking of safety plugs
iviîlî the number of laitps thec> cati carry has inisled mn» an
emnployc of an clectric ligit comipany to think tit the plîîgs arc
put in for the protection of a cLrtain number of lamps. The

bc kept at a constant c. ati. f., as in the multiple arc or multiple
series systecm ofincanclesccnt lighting. The instrument is in-
nccted in paril tvitlî the laînps, as shown in Fig. 2.

CURRENT izkOI.To.-Tritis istrunent, also callcd riteostat
or resistance box, consisîs tira box wVhicit contains îîire or soîîîc
other resistance andI whiciî can be switchcd in or out of tlîc
clectric circuit by mneans of a crank. If this is 10 bc donc by
liand, tlmc instrumnt is calicd a hand regulatur ; if donc «auto.
îîîatically it is callcd, an autornatic regulator.

miîe regulator tor stries dynamnos is connected anywlîerc i
tlîc circuit, tite whule current gcneracd by the dynamo passing
Ilirougli il. By puttîmg niorc or lcs% resistance in the circuit,
the current flowiîîg tlirougli tc other parts os' the circuit can bc
strcnigtlîcncd or %wcakcncdf. lu shunit dynamnos the regulator is
put iii tc shunt winding of the field. I>utting in or takzing out
Uic resibtance decrenses or increascs tlîc strcngtlî of thc field

inig~ncis andI thub conarolb the s-tirrent gcne.ra:ed in thc .irnîatue.
Il -s..mc arm liglit dyn.imiob tle rcgulation of t current is
effecicd by putîing mnoreor less resistance in shunt with t he field

-circuit, and in others b) .automiaîîc deicesb for shifting the
brusties. rhe nmovenient of the lîtter towards the sieutral point
tvmll decrcabe the current, m~hile mno'ing it tow.ard the mnaximumi
point wifl nacreise the cur.e - strength.

SwTUiis.-A su'atch am tn instrument to break or nalze
circuit, or, in other nords, 10 cul off t current in certain places,
for a aumiber of Limps, or eut theni in again. The switchcs
should bc '-onstructei bo that the,%,will open and close verM
quickly and flot show very nîucli $parking. [Sec Fig. 3~.] Titis
is accomphishcd b>' having the swilch so arranged that thte
Ituntn hand will start it, white a powerful spring tbrows the

1Fr= Il Dyîueo Tendeis land.floo'

inarking of the plugs simply expresses their carryiîîg capac ity in
16 caîidlc poiver lamps instend of in aluperes. Sec Fig. 5, in
Whicli safety plugs arc markcd SI

flic blowing out of safeîy pîlugs i5 very oftcn causcd, ýI by
an cxcess of currcnt, but by poor contact betîwecn safcty plug
add safety plug liolder. Apoor contact, of course, will generate
lieat, which wvill gradually fuse tie amoat on oate entd.

LiGiTNING ARETR.WIc lectric liglfl unes arc put
up outside of buildings, tlîey are liable to be struck by liglitning.
To itet such a contingcncy, the dynaino and station apparatus
arc protectcd by a ligining arrester (fig. 6)>: D. rcprcscnts t 'he
dynamo ; A and B arc brass plates, through which the two out-
going 'vires pass, and C is a bra ss plate connecting t0 atoist cartit.
The space between the toorlied sides of A andI B and the centre
plate C is sadjustcd tu the îlîickîtess of a piece of cardboard. 1f
lightning should corne in oni ote of the îvires, it would lcap over
this narrow space and run itito the grouad iiouî doing any
scrious înischief. Suclian arrester wiIl ccp the uines discharged,
antd very ofuen during a thunder stornî tic atîîîosphcric electric-
ity will continuously leap across these plates in cte formn of bluc
51p.rks. Tiiese dischargcs înay sornetimes cause tîte centre
plate to fuse to one or even bot toothcd platti. in the latter
case, tue current of tic dyaîîo nia>' follotw the arcs wlaich are
iimultaneously set up betwecn A, C and B, C. If the centre
plate slîould bc fùsed to both tootheci plates tic dynamo would
lic shhli t-circuitcd tlirougla A, C, BandI the beiî wvould bce thrown
off or the arnmature, ani possibly sortie of tîte instruments in the
circuit, iniglit lic burned.

la order 10 prevent such an accident, nîttaiierous deviceb have
been dcsigned tu operate in connection tvith the lighitning
arrester. They inay bc classificd is fcllows .

Firsi, Safcty fuses inscrtcd bcovtcen thte dynamto and lte
strîps A and B. Tlîey wilI fuse whcn lthe dynamo is short-
circuited, break the current and thus save the anîtature

Second/y, Elcctro-in.igne:s witicli arc cnergized wlten lte
dynamo is short-citcuited and open the circuit.

7iily, Devices which %vIll cxtinguishi an) e!ectric arc Iliat
aîight bc Cormcd bctween C and A or C and B. Suci devices
are based on te principle that a niagnet will attract the cectric
arc and pull ht away from the plates A and C or B and C

Wkaatevcr devices arc used, one important point thould flot
lic overlooked. Titis is thte absolute necessity of a Cood earth
contact. rhle wire leading fron C to carîli should be at Ieast a
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atcaanbcr 4 Brown & Sharpec copper wirc. Titis %vire silai bc

oldyca»ncected andi solerrd ta a galvanizcd iron platte at
icast ý6 inchit hick and iaaving ani area oÇat list sert square fect
(in cach side. I f a pp is uscd instcati of a plate, the exterat
arca is nat ta bc coaasidercd, but îivcnîy squarc fées. ofexiernai
aIrcat ks ncccss.ry. Th'lis carîli plate shouiti bc sunk so dccply
in the' cardai that main curing a dry season it wvill nlu'ays bc ina
înoist grotind. A %veii or a streain aof witter ks prei'erable. ''l
carda %vire sitouiti aiso bc connectcdl te ivatc pipes or gis pipes
if ilic>' arc ncar b>'. Sucb a connection, hawcver, ks tnt a bub-
saisine lrîr the carîli plate, iviiichis a nec,'ssity inter an>'
circunisiSticeS.

'l'ie conduciar aof the liglitniaîg roi of' -a building nust net bc
connected ivith the eari %vire of a iighiing arrestcr.

Ai connections utndcrgrounad niust bc soi<icred and i teu
paiaîted ivitit asplhaltunm ta prcvent corrosion tat poor contacts.
1'0or connections waiti the Carthia re veCry oi'îcn the cauise of tlie
un satisfac tory working of' liglitning arresters.

II siionit bc borne in nîind that no ligliîtning arrester ks in
absalute safeguard against tic frcaks aof li,'iîtiling. Vcry long
circuits, especially ilhase flot protecteci by sait buildings or trees,
arc ver>' lable ta bc struck by li.gltning. lin sucli cases exttra
devices at sonie points along the line nîiust Uc put up as an
-additional protection.

'ie jaws of te lighitning arrester simuli Uc kept clean andi
at a proper distance. It is advisabie to mai a cardboarci )ýetwccn
tUie plates eî'ery day to inake sure chat the j.aws «arc at a l)ropcr
distance froin cadi ailier.

GROUND' I)LTnCTOR.-It is absoltitel>' neccssary ta test ciec-
trie liglit circuits frcquently, anti titis mecnus at leasi once a cia>,
for grotis. In incandescent liiht installations witich ruai

Fac.. 6.

--ontiatiously, arrangements t0 inclicate -a grouid while the'
dynaîo as running should bc mnade. A\ -impie ferait ofground
detector as shaun in Fig. 7. 1"'o lanips are' con-.ected in seric's
betwecn the mains necar the dynamo. A %vire icading ta earats
as connecteti betwcen tte twa lanps ara safcty piug andiasivitch
arc put int thecearth ivire. If there is no grouti on the line
the two ianrips 'viii huim ver>' i'ry dimly but at equal cinie
paie-r. If a ground shouid occur anywhere iii tce circuit, s:ay
un the positiq_ paie, the carth 'vire and the' grounti wili fann a
:ahunt car Ioiv resistance ta the lanmp nearest the' positive wire-
thae restait %viil bc that laiiîp A will dian down anid lamp Bl wvil
brighten up. Sonictimes it rua> oc'eur titat botta poles of a
çircuit are groundcd andi thit tite grounds are of about equal
mbibîaace. In sucli a case the lwo laiaps 'viii humn cqually
daaiy. Ily switching out oate lamip, hoivevcr, it can Uc seen
ulactiier tbe lines arc graunded or not. If te mtiter l:amp aiso
gu'es out te lines are flot groîtndcd, but if the ailher laanp con-
tinues ta humn the lines are grauntict on bath potes. To iake
titis test une iamp 5houid Uc prov'idcd witit a socket with ke>'.

Instead af îwo lamps a gaivanamecter with two <'ails cotinecteti

will stand ai zero whena there is no groaid on the line andi

cfclect as gants cas the %vire gels grouanded. Ait> gradte of sel%-
Sitiî'eaîcss tua>' Uc giî'cn sîtch, an instrumencat.

Sn't'rcll-i;oý%au,.- siaclî'oard as tîscd ia larger plants te
coammtet ait> iyatanto vitit an>' circulit, 0f course oatlY diyamotcs
of' the saainc kinci cati bc adce interch;angeable. For arc Inutti
planîts, piag switchî-boards are gencral>' enîployeti. Short
caities witth a pig oiu eci enid caai Uc inserteti iri the difféeret

Fac.. 8.

sockes. 'rThe latter art attarked wit + or-, ani iviith D
(dy'naamo), C (circutit). lai addition, ilie> are attarkctl wvill a
nutaîber. For instance, Da (atîaniatg iyntanio ntîaîîbier a) caati Uc
coantaccc ta C 2 (circuit niamber 2), andi so on. Fig. 8 is a
diagrani shawing tue arrangement ai'a sivitch.board.

la incandiescenit plants large lever sivitches;are generaliy aseti,
-as large enotagh piaags couidatot l>c canvc-nictly mtade to carry
the beavy ciarreaits aof incaadesceant circuits.

CIRCUITS OR LEADS.-
Oui*t>ooR i. )s iFoR ARc %viîTw.'Ih ire tiseti for

outcioor circutits is anostly ivliat is caileti tnderwraiters' staandard.
It consisîs aof a copper wirc itica is braideti with catian and
paiaîtcd îvitii asbestos tu mnake it uni si laaîtaniable. Titis %vire ks
fastencti ta gl.ass insulators on paies or tamises ict a way siitniIar
to titat in whicbi tclcgrapi %vires arc tsuaiiy ruai. laîsulateti
%vire, aaîd îîot bare w'ire, sliouid Uc used for tic ivire, as lthe
coatiatiot tion-iaîstilted( tic %vire %vil) cut the insulation ai' the fine
'vire andi passib>' cause icaks. The size ao' -arc ligit coattitttors
varies betivecunumtatbers 6 andi 4, lirovn & Shiarpe gauge,
nuatîber 6 bcing tue saiîallest %vire ivhici cati Uc taset, accorduing
tri the ruites of tîe National lioarti of Fire Uaiderwriters. If tue
reîurn wire is fatsteneci on the sanie pales, te positive andi
ncgatiî'e ivires sitouiti Uc kcpt sufficienti>' fai' apart go te>' cani
flot souacia cd ailier when swîaing by avinai. It mîust Uc aaîclcr-
stooi tctat tite instalation called unt(lcrvriteas'ý standiard is <tati>
ain insulatitîn iviiti perfecly> dry, and ien 'vet is lîardly aaay
insualation at ail. If, iherefore, îlae pnsitive and ategative 'vires
exposeti ta ramn or anoisture ai' an>' kinti simui corne nii coantact
%vicia ec ailier or vitit the gioant, a short circui t %vauki bc
causeti. Titis tua>' cul a nunîber of laanps sutideil> out aitd r
cause damiage ta the dynamoi. Such an accident, for instance,
may buare out the arm;ature or iirov off the belt. ln vcry c.old e-,
iveatitea sucli occurrentces arc rare, as frst inîay inake ont oa a
circuit oi tite paorest insulatian anc af ver) ,!~1 .s.satiaon,
'c'iîile an the otcter hanti a tliaî or rait nîay "'.usc ail.kinds ai'
disturbances. If these dibtirba..~ occur 'turing a ilhunder
storm acconîpaaîied by main, laj,'itiaa, is often unjustly accused
oi' iavitig donc lte tuisciic, îvhile in fact tue poor insîtiation ai
the %vires is the prime cause.

Accidents from poor ansulataun ai' unes .re more frequcait than
damages caused b>' lightnaing, îlaougia the latter miilf alîîays bc a
reati> excuse for anyalîing chat nia>' have itappeneti. Recenti>
'veather aad 'vater-proof insuiaîaon hame tonite in îogue, andi
they are tauch saler tian underwtcrs' standard niire.

In, conducttng imre aieauses, great tare snoubs Uc taken ta
prcu'cnt raiaî foilawaing the %vres. The iare sianulti Uc fatsteateti
ta the insulator bciowv tue point 'ilierc it as intendeti ta be led
througl the ivail or a îvindoîî' fraane, so lthe rain %vuiai have ta
rta op iil an archer ta foloe%%, tltwirc, Fig. i.

Fig. 2 shows a îvaod pin and glasb ansulator, sutta as are ubeti
on cross-arns. The latter are fasiencti ta pates Uy imtans of
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iag scrctws. Fig. 3 illustrates a wood limckci, which c'ai lie
spiked tai uits <jr li<aucs and provided with a gi:îss instiltir.
''li gl.as% insulators inust always Ie istenedi in a itar>' vertical

paositioni, te closed end on toi), su the space Iîetwcen tuie pin
and gliss îttsulator, Fig. 2, %vil reinvini perfectly dli- in rainy
wcatlcr and secure perfcct insulation.*

Fig 5 shjows a rubber hook, insulator. Tihis sitould for te

Fin<. t.

saine reason be fatstesicd with th hook dowimard. A hale can
be lîarvU with a Jî inch bit uanderneatit a cross-arnci nthe
rubbel bîook scrctwedl in whlt a wrech.

An extra hcai'y instalating inaterial, such as rubber hase or
liai-c rubber or porcclain tube, Fig. 4, iusi bc put over the w~ires
wiere thcy pass ilaraugli radis or partitions.

Pales for lines sitould be set citep cnough in the grotind ;the

dcpth, af course, w~ili depenci upoti the soil ani the licighît af the
poie. lu sand, nt Icast oane-fifi of the lengtlî of the pale siîould
be buried in tic graunci, wvhile in rock aîîe.îeîuhi tce lengîli
is sutiicicnt. ln îîutting up) wires, tiîc se.ison, or, in other waîids,
te tenmperatitre, shauld be t:îkcn inho consicieration, aIIowingý

for conîtractîion in cold weather. If, for insvtce, a wcre shouldU

FIG. 6.

bc put up vcry tiglît in July, it %'vauid cause a good deal af
dainage in breakîitg afilglass insulators and pins as soon as the
temperature feIl ta zero and causcd the %vire ta contract. Cor-
ner pales niust lie bracct or anchoted ta kecep thecin in a nearly
Vecrtical Position. Sec Fig. 6 and 7.

Wheln a sMiice is ncccssa"ry, it shauld be made aîfter tac
fashion of the Ainerican tcecgr.îph splhcc, Fig. 8, anid should bc
per(ectly ciean muid solidiy, soidered and (lieu %veii tapeil %viti
iuîsîaiating tape. lu tirter ta prevent tue tape froîn pcling off,
il is mdvisable: to fasîti the last turns af the talpe to the %vire wvith
a tcw titras af barc copper wire, say about nuniber 20. If tltts
prccautiuu is oînitted the tape is sure ta peel off in unie. Most
ai aur clcctric liglît lines <iii showv places %vleoe the tape is
hainging down a coupîle af fect. Ilesides, having no insulation

FIG. 7.
ou tîte spîlce, ibis, of course, docs ual contribute Ia the beauty
af overlîead w ires.

llrass line connectars, Fig 9, are oiiy allowecl for inside work
ivlîerc îiîerc is no strain on the <ires. Tite set scrcwvs should,
bc w'cl tighicued, and the connector bie run full of solder and
tapeci. Good soldering and tapiug af joints wiil save at lcast 50
per cent. afi au tue troubles thiat occur in an electric liglit plant.
joints shouid nevcr be left uansoldered, even if persans who

FIG. 8.

ciaini to k-now ail about ir should think it unuecessary. The
best apparcîus for soldering joints an lige wire out of doors is
tue gatsolîtne lloi'-pipe, Fig. go. Every trace af acid should bie
wiped off t %vire wvitlî a moisi or oiiy clatît before taping, oa
avoid corrosion.

QUTDuOOR LEADS FoR INCAN<DF.scENT- LÎiGHTING.-TIiC
rules wlaicli wcre given for outdoor arc liues can be:applied for
incandcscent liglît Unes. As the wire used 'vili v'i- oftcn be
considera biy larger than t'urnber 4 %vire, the paoles, cross-amis
and ailier supports must necessarily be hecavier ta stand the
greaier strain, ancl paies should be set dloser together. In a
liw tension incandesceut systeni, vcry often bare wires are uscd,

FIG. 9.

andl stiil mare caremuust be taken ta prevent accidentaI contact
or' the positive atnd negative wires with cadi ailier or with the
carth.

ARc CiRcuî'rt, INsi,îD oF I-ousEs.--Tie «ires for tîtese
circuits should bce fastened ta porcelain insulators, rig. i i, and
bce exposed ta vieNw. Owing ta the h igh tension which prevails
in arc light circuits the concealing af these %vires is flot pet-
ni by the underv'riters. The directions given for splicing
and inctulating hold gond also for inside wviring.

lIn moins wiîich are exposed ta steamn or maisture, as, for
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instanice, in packing Itouses, %vire witlî a better insulation thaïs
tàtldcrriters, standard niusi bc tîsci. The ruoisture vlîich
tîî'cws i,îsîlator ud vni vire %vouid caube cotisiderable icakage,
,îud, besicles, %vouid corrodte tc %vire. The iiuse of %vood cicats
or jr')» milles intid of porcelain iinsula;tors shouil flot bie
penîiiied iii any case, as thcy are lhable tu cause grountis andi,
nit act, have becs) tbe source of sîîischief in a1 gooti lany cases
nii >'eârs gonc by.

t-
Fao. 12.

iNc~Nui~cr:iTCIRCUIlS INSIDE OF' IIOUSE(.-ln Ille 10%V
tensian systenms, waoden cicaîs or waaodcî tiioldingare perinittcd
ror fastening thc wtircs oa tbc utalis andi ceiiings if îberc is
atbsolute saf'cty froin inoistuire. Underwritcts' uilen ieiisetie
ailso uncler ilie sinie caiditioliw. if tiiere i% aty possibility of
nnistire getting ta tîxe %vires, the latter siionit bic iirst-clat-s
wvaier.proof insîlatioil. If nny <'fisliing" lias to bc donc, wherc
%vires are I tbc concealeti tînter ilaars, above ceiiings, or bctwccen
vvtlls or lutîhs, only wrater.proof %vire cari li used. Incandtesccnt
wîiriîîg inside of hanses rcc1uircs a good deal af skill anti experi.
ente, anti sliould anly bic entrusteti ta reliable ani responsible
conceris. Vnforîttnatcly, a:sy îîîan îs'ho evcr fasieneti a piece
of wirc far a bcii-ptîll, tilinks lîimuself ani expert also for incandes-
cent wiring ; a goodti any> even important jolis have bec» donc
b>' sucli mess, %vitl the resuit ibai, afier a great cxpendiurc af
tnnncy by'the owncr of the hanse, the wvliolc systcmi bad ta lic
contienîiti, as flot an inch ai tue %vire lî:tt been put in propcrly
ani( coulci lc useti.

'rite joints or connectionis in »'atcr.proof wire sîtaulti bc mtiie
water.proof also. This is donc in ilie followvitîg vay : Afier

Fia.IC î1.'l E
FiFia. 13.

lîaving spb*cCtl, saldereti anti cîcanethe ui ires properly, caver
thc joint %%-"li fliat Chîattcrtorî's caiîpaunti by rnalding il beiween
the fiîngers ta almnosi tbe total tiiickncss of the itîsulaicîl wire.
'rbcn caver it wiih kcerite tatpe andI give it a second thin catîing
sili liai conipountl, or liai asplîaltumi, anti then g;ve it a1 second
ctîat ofke-rite tape. H-ot licluid aspliaiiums slîadt lic usctl in
lieu of conipound ss'iîrc there is <langer fromi sewcr or illuminai-
ing gas tIsai is preu'alcnt in tîte soul anti basemienîs of bouses in
large cihies.

Frngs. 12, 13, 14, 15 atnd 16 slhow tîxe use of eleats. Fig. 12
showvs a fatmilial- forni of cleat. Wbere tIse positive %vire crosses
Ille Icti',an extra protection of rublier tube is require- ta

preveni an>' danger froin short circuîits, Fig. 13.

G. 15. Fto. 16.

In passing through a vai], eacli wirc shoulti bc insertid iira
sepaiîue hole, lined iih a hard ruliber tube, Fig. 1.4, or each
wire shouii lie covered witli sait rublier ubing anti bath niay
lic drawn through one hale, Fig. 15, linci wvith a pipe of non-
tanducting wvatcr-proofi' natcriai.

Fig. 16 is a cross-section of wood miolding. The lower part is
fistencd ta thaî uvah or cciling, the %vires put in-positives in anc

grooi.c and negativcs in the ailier-ant ie cover srrcwvcd on.
Carc usi bic inkei duit tiails or screws (d0 fot toucli the %vires.

'11c safcîy ;îlugs irc put in uie ciicuit accorduîîg to thc rotes
(if thc ire undeirwriters. Thley inust bic of sncb site that lhey
wtill fuse befutc the wire tlie) hiave ta îîroteci tas gel danige'r-
onsly warui.

-Tuie îwire for c.'clî main or biancli iust lie or sucb size tiuai il
ca» carry the current (a the ialnps wlîich aic colinecci to il,
wvithout î,'etinhg very warnm. mi'e nuniber i niperes a vire casi
chus safcly Carr is caicd ils Carrying capacity. 'lle Isîrger uIl
%vire Ille less Ille lass ; the smnaller Ille %vire the hiighier the Ioss.
1 il hanse wîiring niai mure tii»» 5 per ceint. loss shoulti le allovveî
fraui the dynamlo Io il;înî

For tiiose vi'ho want ta give titis îîîatter mure stntly the foliow-
ing fornulas arc givers. Any anc whîio unds:istaids arillinctic
vvilI bi able ta calculat: the sire af %vire for any loss ani for au>'

n -nuiliber af Ianiî>s.
d= distance- X Jeîi>,tl af circuit.
%=energy lostin1 the continctors, e.pIsesseti iii decituail frac-

tions of 100 as 5,"' -. 05.
r= resist.ince il% ohms.

i. r of %vire= flnphtxý'

2. i.engui af %vire : ooo=r of wirc : r per 1000 fel.

3. P- per 1000 fcci of vvire= r of laniplia htx % x I0wo,
n X< 2 X et

con ai.4. rmper ioao tcet of
n X

5. Constant = 500 x 1 x r of laîp hioi.
:X~.ît1 Finti size of uvire necessary ta carry 4o sixteen

c-andle POWer I-lliI)s (V= 167 obtuis 1100>, 50J feet, 1a0:las
Formiula 5 - Conistant =5oo x io0 x 167=835o.

Formiula 4 : r per- tooo fect = 8350, a.170u11s.

Tîsis the rcsistance per loo0 feci of the wire nleccssary ta
use. If tic resisiance liai of the laînpl shouldti m bci knovrn il

cari le calculateti froîn Ohîm's lavv. C =Lor R - !-, . Suppos-

in th ui e. in. L.= l00 volts andti cuctrrei = amipcrcs, RZ

%vould equni ,0 1 or R 2o.
5

'l'r.STI,%c..-rIie circutîi shonîld bc tcsted ce'cry day for grotinds
b>' means of the dicctor galvanoinetcr or a niagneto bell. If a
giaui is indicateti i shlît bc spccclilv loctcc by disconneci-
iîîg tbe circuit iii differeni places andi takiiîg cach section separ.
aiely, until the ground is lacateti.

TRADE NOTES.
'l'lie contc <or liglîtings ite towi of Lunenbiiîg. N.S.. liaf heurn a'saîded

ta the Edison General Elcîric Ca. lIant ta lie 111stalled is 750 illeandes-
cent laînps.

'l'lit commetc for ligbuîing D. W. Alexanderls tannery lias liern a%%a-rcled
ta the Edison General ElIretric Co. PlIant ta bc instilled consists otf àgo
ncinldeýccnt Ianips.

'Te contract for 4ectic liglit plant at.Nterriekvillc, Ont., lias Leurn itardrit
îo lte Edison' Gt zri El-'ectric Co. I>ant ta bc instaitd wjii consist of
Soo incandescent lamps.

TVhe contract for electnce Iightng -.t Niagara Fais, Ont., was awvarded ta
the Edison Co. on Jan. 22nd. Eiglit difféent comîpanies wcre cotnfscting.
'l'le contict was awarticd ta, the Edison Caompany an its nîcrits. as their
tie is said ta have beeri rcelsly cie itigiesi of .îny of the tenders. ''bu
plant tai bc lnstalleti consiss aI 6o arc lights senti 750 incanudescecnt.

tic Windsor Elcctrie Liglît anti Paower Co.. of Windsor, N. S., stirteti
up their Edtison plant on Nov. siih. t,oooliglts are inst.-tltd and inoperi.
tion, and givingsuîcb sattisfa-ction cht il has been fotînî nccs-<ry boincrense
the plant, -ind an additianal order for two Edison dynamos lias been giveit
to the Edison Geactai 1-lectrhc Ca . îthicli wvill give the plant a capicity of
z.6oo sixtcl'n c. p. inîcandescent lanips.

WVc had tbauglit that the tilenîcd -tîd versatile n.-.wsp)artr reporter liail
inventeti about ail the possible ciuscs of boiter explosions, but a neiv one
cones frain St. Jolin, N. 13., wliere a boîter exploled - wiîiî grei violence"
<a,, they îirariy aiways do), kiling six mets and imrciing buiid-ings. Tia'
despatcbi says ; 11Front wiiat can bc lcarned. the boliers wcrc low, the
water wasttirned on. and the person lin charge~ neglecîcti ta turn ilaiff, with
the restaît chat the bolers overfiawed anti cxplodcd.*' Froin ibis it wi1lIe-scen
liai it is very cangeronts ta allotw bocilcrs ta ovrlw-Anrct Aachinis.

t
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IVil IS[il'd) ON TIIF l'IIST OF FWE IRY MONT11 111

CHAS. H. MORTIMER,

Advertninr tatetsgent ptiriptl, on aibllhcaî1cni. Oidelà for :sdvenisdng si.ouid
stacb the office of irablicaiot. flot ater thai te t5th day of the ionda arnncdi i11
prrceding date of isue. Cttanges in adve,:isrniitis wUll bc nade wlienevcr despr

mi.ouîct ta butd~~tsr toinsmure praper coin liance %%-ti tlin flttuttota
cf tht adaemiscr, relucata for change shouid teactatte iceu an eftrty ath 22 snd day

l'li lELYZ7kICAL Nytws irili Ie aalird to %ulncribers ina the Doriaon. or the
United States, pint lire. for 1 t.o per taun, Se cents for six mnoths. Thge price

af subscriptiori inay bc remitted by currenscy. in regisieed leiter. or ttc postal aider
Vpable to C. 11 Misstnier. iase do flot g.end chiseiues on local batiks uriles 2
cents is added fer cost *dicottnt Stoney %ent tri uwîriaecied, Itters mutt le a:
aenderà* uitk. Sutecriptiotai fiont forcirn cousitries enitaccdl itn thc: Gtnerat Postal

trnim. Se So per afflutu. Suisscrtiuns are payable in advaance. The p.at>er N411 bicL
d4i.otinued utt ciramnc en idfr:'oaiusel tIge subiriter. but
attitre uc sucati uandrian extet, i *Il Le coatinurd titit instraictiotis ta dis-
continuie arc reiried and ail arrearagen liaid.

Stibscribers itay have the aaaaîlîng atidres% clîanged a, ofieti a- desiîrd. li1'A<,
oIes-.*f eameg,ai.tronyie the .'Idai ai as the n. addreçs.

The 1 ubiisher soulti Le agotifird cf tht fatlure cf suscribers tore-cise tîtir itapets
pmmpntiy and tegulailv.

EDInTOWS XUCMT.
Cmri,onticc i invitel tapon al topics comting iegitinsately witain the sScap of

titis journali.

ANNOUNCEMENT.
%Vi: <lcsirc e tiiiinotttiLec titat the subseriptiton price of the

Iiî.ic riticm. N1.1ws lias becil rcdtced front $1.50 te $1.00 per
ye.tr Tis lias becît dclt ait Ortier ttu iahe it possible for ever>'
person îtittre.Nteil ltt cleeLtrititîy î>r stcititt enitneerng. to becoîne
a stîbscriber.

*Fiî first nuner, nul'.'. ii.'tidin4 sis ntany imnperfections,
met. wviîi a fl.itîeriig retepîîoîî. Many kind htgshave becsn
said or il in Ille presbs .utidseslc for %htch wve are grateful.

Subscriptioîîs hâv.e been toinut> in dtîng tue metnii furonti :l
parts of canada, .1iad titere is nu0 re.tsou to douliî titat as tlle
resîtît of the itersonai can'.ass utoiv beîng inade the naiînes of
subscribers n iii souri mtnt up :1110 the thousands. Tiuose w%-iu
have paid thc r.tteof $i.So li.t'. becn -retetd wain nadiîaunai
hlai year. Vic desire o ttkno%%lzge c valuable assustance
-tiieady rccelt'.cd front the offuccrb of the Canaclian Associationî
of Staina.r3 1Eniginccrs,.

Our .1d'.criiuj patrontage bluons satisfactory gronvti, auid
atlucgether, the outloonk fuil> justifies oaui exptcîatons contceflîig
Ille fture oafiilie%% ncn etrpnse. lIn Ofe.' fsUCh cliCotrtge.
ment. niu effon %% iii bc l.tr.kinig In uuaae the palier fulil a useful
purposle in the iiest (if evcr rentier aînd tlvcriiser. Lct
caci' rcader ,.li ficeis fnet'diy to'.'ards te papier rcsolve that
lie <viii makc sote nc us idual effrlint ovever sm.iil, te ad% atce
uts intcresîs, tand tuc restits of such a comibinatuon of cffort '..ill
no% bc long in imaniifcblimg tîheînsel.es.

TiiE, inconsistcncies, of public opinion htave ne'.cr bccn su
strongly bmnughi ou: as in thc relative cases ofaiccidentil dcaih
by ciecîricty andi by te fumes of gats. If at carciess. andi rcck--
less llii.m:n '.coxking amiongsî %tvenires and disregarding
evcn lier dicites of oreliîary lis utience, ilînforuna:isy> ineets wvith
-ttt accidrat mh.iich tecrmuna*tcs fataiiy, Ille circunistancic is pro-
ciailltcd tiîrougiî the letigth: andi breadtih of tic lanel-the news-
papcrs. chiontcle it '.vilh slirtig andisna: a liendiincs, andi
C;11 for summinafy vengeance on the i>ct-ou and property of Ille
ciectruc lîglîl people. But whcen a1 respectcdc citieni te
p):ccftl put)tltit ni lits <evcn-d. busmnes. leaves bis homie and
fainsly nc'.cr 10 re:urnl, iavutg succuitbed in thc cifects of the
deadly gas smred oui at a dollar t'.velv-c.anda- haif per ihonusanti
ct, iiese are tce %vords fatund ni the close uf a six line aa

graph in the local newvs of a city paper ."Coroner Johnson
concidcd Iuta: in inquest %vas '.înncccssarv.2 Furihier comment
us nrcdlcs'.-

1 NQuisiTrivENqFýs is a godt tlîiig if cxcrcisedl itîin propcr
liiiitl.. l'îfortin.,ttei> it lias Uit aulne dcgrc toîine tobe regardcd
as a %i;rttrsic.''orthy oîtiy of reprobatîun, becauise of lis
abuormnal clcvelopîncîîî iii ccrtalît îîciîvîdu:îls. Few n'îdced
tiere are su îhurougitiy posteti as net lu bu in i eet of informa-
lionu on suse subject appcrtailltg te the profession or caiiing iii
il: wiiicl tiîcy are cîtgaged. Askiîg questions is ulle of tue
speccdicst niieîhods uf obttînîng hkîao'..icdge on an>' subject. We
slioîîld lue pleaseti ulucrforc te receive .it pubiish quîestions
froîîî Our readers relaîiitg to subjecîs corning ieginaiely '.vlillt
the scojae oaf titis joturnal. \V'ithout layiî:g claii t the pusses-
sioîî o! aîy extranrdinary degrec of L-iovicdgc,%ve nev.erîiieless
puromlise te exîtaust ail the sources tuf iîtfonttation nt commanrnd in
ai: eîidca.or t sadisfy an>' dcmands for intfornmation whici ia),
ue mtade uj'.on us as tc rusuil of extcnding titis invitation. 'llic
ren'ard fora:ty efforts put foi t %vitiî tiîis object wvould corise lu
us it the înerest andi value lu our readers which would attacli
to the publicatiotn of questionts anti ansvers ut titis character.
Non' briîtg oit your questionts

'l'îlE* incatndescent lig'it supplie(i fronta a wveil'ejuîipped centrai
station andi by mntias o! an exclusively underground sysicrs of

mnîs antd service pipes, inay bc iookcd tipon as une ofthe iost
artistic auid beautifusl deveiopunas ut the iîtdustry. Especialiy
as tiiis lime case in ~Ile more mxodern edifices iv'iiere the interiorè

'.viriîtg is euttirely concealed andti iî archtitectural and decorative
details are m'ade te contumni andi adapt theinselves tu the itertect
iltuminant. 'iego.an ed tefiiapcîiryscesu
matiner îo tic production of novel andi cliarmring effecis.
Whicîter iii brilliant comibination witii rcfiecting mtirrors andi

cul glass, or ntaodestly pecpiîag forth front tue lîcart of a cluster
of fioers, natural or artificiai, îiîerc is a charn in the sofîness
anti sîcaciness of the liglîl iliat is ail its owvn. Wiie for a lime
peritaps lte clitapniess of ils Smoiky andi noxicus conipetitor nray
bc detriinentai 10 its generai introduction, il is a fact nul t0 be
dispuieci îîat te cultureti andi ýesulîetk lIste ofnmodern socieîy
is craîiîtg a deînanci for il iluat is inore titan keeping pace with
tue sui)ily. The adv;tntîges uft he io'..-îension systemt of dis-
tribution in connechion witit underground mains are many andi
obvious. 'l'le diffhcuiîies are, tit iî t alarge city the demanti
'ontes frot se' iaity qutarters thiat tlîey cannaI be reached as
qoickly as desirabie, and wvouici-be gonsd paying custoîtters arc
for a tinte ieft ouI in the colti ; but titis is oniy a îemnporary evil.

mie multiplication of centrai sources o! suppiy '.viii rcnaovc the
dificuity, andi tite admirers of tue modern illuminant '.vili itave
the saîis!airtinn cf a perfect service w.hen their district 'is r-cched
as a comtpensation andi reward for tite exercise of site needfui
Cliristin grace of patience. *rhose '.visearc flot in a position
b>' reasoît uf distantce tu avaii tiienîselves of the coveteti iighî,
have the satisfaction of knowing tuat wiicn iî does conte aiong
tery wiil htave Ille ativantage of ail recelai iunprevements andi
mtodern iMecs. Titere are soine fixtures. for drnwving ront use
tat -ire aî perfect dreamn of beauty, andi every day addts to the

nithranti v.aricîy. The iuw-îension Svsterni whiio not su
far reachi:tg iii ils cariiest inceplion as sorie ombers, stili bas
ativantiages by renson cf the mntias i comnmanti for keeping a
sîîppiy of cecctricity it the mtains aI aIll imiies. andi seasons,
irrespeclive cf the difficuiries that -rc inseparable tront central
station operation:s. e'.cn witit the nîost perfect anti approveti
facilities.

Wh are gladti î ftnd îiuat îliere is an increasiuîg inuerest being
talken nongst eccric ligit men in aur proposition aneret the
formxatiout of an Eiectic Light Association in Canada. Il is
truc that there is a similar association in the United States, but
'.'haî is rcquired is something tiistincuively Canadian. Eiectric
iight men as a rule -are btisy tuen, '..ith scarceiy Ieisure enough
ta keep) îracl of tce tnany improvemnents andi developruents
b)cing constaLntliutde in Ilieir art. The meetings of the Amer-

s can Association being huelci attywvicrc front 'aine. ' o Ne'c'.
Orleans, or San Francisco, are aitogcther,îoo inaccessible te the
modest and busy Caîtadfan. The adoption, aise, by our frienis
ut the screating cagle, of a bipgher andi thieker ofaUe demarca-
lier bct'.ven the î'.v countiries, avoulti scemn ta make il desirabie
that '.'.e should. depenti upon ourselves in a grenier nieasurc than

Sforincrly, and should seek as nauch as possible a community of
interesîs thai would renderran enlire commercial sepairation or
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sunspension of inicrcourse a nr.itttcr of lcss injutry ta clertrir liglit-
îng intercsts. %Wc arc stili dependetît îuîos our tiglibors to a
certain cxtent, ;nd it beliaovcs us ta look alîend a little and
dctennmne wlîat cati bc donc ta best forward Uhe ntem-sts of ur
industry. WVe arc in reccipt af communications fromi cenitral
station owisers strongly adî'acating the formation of an associa-
tion for purposes af mutual bcncfit, and shall be glad ta hecar
lurilier front .îny othcrs on tbis point. It bas becn snggcsted
titat Toronto, being a central location, miglit bc made the place
of meceting for the inception of sticb an institution. Sanie tintie
about or during thc comning Industrial Exhibition mligli bc
mnienioned as a suitable timie. Thec is seule talk of building a
ie% *%a.chinery' Hall b)' the Association, in which, nu dotibt,

ilhere would be ample facilities and space for a first-class exhibi-
tion of electrical apparatus. Electricity lias made rapil1 strides
during the last ycar or twa, and if it were mrade generally known
tîtat during the timie mientioncd electricians and electric light
men wvoudd meut in conclave, special efforts would bc made ta
centralize and exhibit ail tuit is newest and best in clectrical
muellods and appliances. rTe exhibition autîtorities wvoulcl no
doubt carnestly co-operate ta makze titis brandi ai the Indusrinal
a comiplete success. An association af this kînd should consist
of those engaged in the business of manuf.-ctutring andi selling
electricity from central stations. The annual fée iniglit at flrst
be mnade nominal-simply sufficient ta covcr ordinary working
expenses, uuîtil sncb ime as it would naturally cxtend and place
stself upon a firmier basis. Let those wbho aie willing ta takze a
hiand in the formation of sucli an organization and ta becoine
charter miembers, as it were, speak ont, and that with uta uncer-
tain sonind, andl on our piart we will do aur utmost ta give
publicity ta any correspondence or suggestions bearing upon
the subjcct.

FaOR a number af years the idea af praviding the city of To-
renta wilh 'rater from Lake Simcoe bas from lime ta lime been
brouglit beforeltht public. At present the idea secms tabe pop.
ular, andi on the face ai it, there seems much ta commend it.
rTe lake is a large une, nd stands so high above the city that
it is supposed the waîer would frcely flow down and supply even
the highiest parts af the city vzith au ample supply ai sufficient
pressure for ever>' purpose. No pumping would be required,
and consequently there would be no expensive engines ta buy,
and ta repair when rbey broke dawn, and no'large coal buis ta
pay, in aider ta kecep the punmps going. Sucb may be saiti ta
bc the popular view of the gravitation scbeme. The distance of
Lake Simcoe fromn the city, about 40 miles, neeti net bc con-
sîdered as an insuperaible dificulty. Watcr is-now being brought
ta Manchester, Eng., by a conduit 96 miles long. Liverpool bas
ont 67 miles long. Glasgowv brings its water froni Loch Katrine,
a distance af 34 miles, and in that distance there are 70 tunnels,
onc of which is 6oa feet bcluow the surface af the ground. TMie
supply ta New York by tht Croton Aqueduct is broughit over 40
miles, and bas a capacity of i i 5,oooooo gallons in 24 haOurS.
%Vith surcb examples there is apparently nothirig unreasanable ini
5uggcsting thiat Toronto's water supply could! bc brought from
Lakle Simcac. There are, hawever, other îhings te bc takzen int
accounit. Laike Simcoe is the highest part af the fresb water
supply filling the greai lakes. It is higber than Lake Superior,
consequently the suppiy ta it is limiteti ta the rmi fal) over a
comparatively small section of country. Its natural outiet is ta
the ndith by means ai river andi lakes with a slowv current, and
the quality anti quantity of w.atcr available for city supply arc
still unknoivn quantities. Bctwcen Toronta nnd Lake Sîmcae
the height ai land passes, forming a high ridge ruiining cast
and --esx. The ridtrc is sa high that the water cannot run aven
it, and must bc brought underiî orthrough it. We donot know
the exact figures, and until an exact survey is matie possibly no
anc knows, but it bas been statcd that ta Set through the hcigbt
ai land invalves a cutting over t i miles long and frora 2oo ta
30o fect dcep, or making a tunnel. Thén there are hollows ta
be crassed, wvbich can be donc byjjpvcrtcd syphans, but which
increasc the cost. The probabilities are that by the time a con-
duit b.as been built, it %will bc found that the interest an thc ont-
l ayiwill amaunit ta a much larger sum than the cast af pumping
an equal amaunt ai itcater from LnIke Ontario. Aiter .a1l, prob-
ably the strongest reason wby Toronto sbould nlot go ta L.ake
Sinicot for a Nv'atcr supply is tht fact thas Lake Oniaria is sa

near ant cet.ains ait1 unliiiîited supply ai water ut t lie 1 est quai.
il>', aiti %v'licl cati bc bad for thec pinig. If Ulasgnw, hiver.
ptool, Manichester antd Newv York conul lia% e abtauiteti sncb waîer
as wie have in Lnke Ontario on it esanîe ternis, the long conîduits
wonld itever have been bnilt.

%V.- ptiblisît elsewlîere an epîstle fronti thte expoîtents of a1
storage battery wlî a pparcntiy take exception te aur rentarks
on storage batteries ini geuteral. WVc shîonld have becît better
satisfiecl if, insteacl ai claiîning superioriîy for titeir batîery,
tlîey lîad slîown or niadJe an atteîîpt ta show in wlîat respect it
is superiar ta othters in cxpernitental uise to-day. Wliureiî duaes
tîte construction cliflir? Dues thîe tîtaterial used differ froin

othes, ntiif s, waî s ile aivatageof ic itifrene? fitue
battery is Covered by patent, tliere slîotld bc no lîcsitatioiî in
courting the fullest pnblicity an thiesc points. Thte refusai oai t
offer af car, track, and mator ta dentonstrate its efficiency, is ta
say the Ieast ai it, curions. Wlien it is well knawt, anîd lias
been sa exprcssed by us tîtat a successinl storage battery is the
EI-Dorado ofistreet railwîay mten, tlîat it is thte crying nced of
the electrical %vorîti to-day, ire slîould have tîtauglît thuat te
proprietars ai tItis bonatnza %%oulul have junilpec at thte chance ta.
show their gootis witlîout cost ta tlîemselves. Thiîs journal
lias ito antaganismi ta any irdividual or industry. %Ve atm ta
chronicle the pragî ess ai electrical scienîce as it actually, prescrits
itself, and while ai course we court thte aclvertising patronage aif
our clectrical frientis, aur higbest aizît is ta inake the ELEýcT-RIC,,L
NEws of value ta aIl engaged in electric-al and cgîern
pursuits. To do this we intenti ta express aur opinions of nmen
and îlîings without fecar or faî'or, ta clîronicle evcnts anI <lis-
coveries as they a:tuaily present thenîselves, andI ta condeitn
the sharks who make use ai a little smlatterng ai electrical
knowîedge ta makze a raid upon the pocket books af te unwary
in the naine ai science. By adapting a straiglîtforward course
and issuing a journal that can be tiepentied %ipon, wc shall
increase aur circulation ta an extent that will niake ht necessary
for any progressive concern ta niake use ai its columa t rac
the public. If rie express opinions thiat ta aur readers nîay
seemn ta be open ta criîicism, wc sh ill bc nîost haîppy ta hear 1
from thcmn, and if we uiake a stateinent tdtat appears itot ta bc
bai-ht out by facts,and sncb is dcmaonstrated ta us, wc il iaI-c
full, publie andi comtplcté recantation. We are prend ta say, 1
however, that during aur publication ai the EI.ECTRICAL,
INICtIANItA1. AND MuILLING NIVS from ils inceptian till 'it
gave place ta the present paper, we bave liat no occasion fori
anyîhing af the son, but an thec contrary, " comîing events" have
s0 plainly "«c.st tîteir shaclaws before," that in evcry case
changes andi developnîents which are sa rapidly taking place in
Ibis progressive science bave been accuraîely andl coîtîpletcly
foresliatiowcd by us. XVe inakze no exception in this niatter aif
the starage battery. Wc have expressecl aur opinions ai it,
knowing what wve tallk ahotit. \Ve have saiti thai no imitations
ai those "not deati" pcîhaps, but sintply "gone befare," %vill
ever salve the problem, and that success mnust bc Ioolced for an
new Uines. WVc are, hawevcr, more anxious that aur increasing
die.wele shonîti have the fullesi information an 'vhal is doinig
and actual facts, cannectecl thercwith, than w-c arc for aur own
glorification, therefare w-e iriake ibis offer ta dte stoagt battery
people in question:. Produce fifty ai your celîs, place thecin in
charge ai an expert ajîpointeti by us andi ane by you for a.
thoraugh and exhaustive test, andi the results shahl bc macled
public ivithout fear or flîvor. Yau bave thc floor.ýj

Pr is announced that thte Hon. John Costigan intentis tOý
iîîîroduce: a mnsure during tht next session ai tht Jionsinion
Rarliamient, ltaving for its abject the appointînent ai a Gavera-
nient inspectar ai clectric light. That is aIl ngbt ; Ibterte hould
be mture iilspcctars. This cauinîr> is not balf cnaîîglî govenied.
We necti a fewv mare officiaIs ta rclieve the over-btirxencti
producer ai saine oi tht superfhnous shtekels lie lias accuntînulat-
cd tiespite the harra ssmnivns anti unceriuintics ai govemntal
interférence. Thtere is not cnouglh risk in electrical inî-cstmntns ai
present et-en ta make things interesting, sa by ail meaits Iet us
have an clcctric light inspecter; also ]et lîim bave an assistant.
Let there be a depuîy assistant inspecter andi likevisc a board
ai clectric light inspection, mith a chairman and secretary ; aise
a vicc-chairman and a ftcw cler1,s, anti charge rip thte expense
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in the ustial ira> to ii victini5, aînd if dais (tocs tiot knock out
whlat lire lucre is leit ii clect rical enterprises, let the suTem ing
countîry bc <lividtvd ini districts, afier dt miner of in5pectors
ini gen .cral, and dujîlîcate tîmese barîtacles (an the slîips of statu
until the predLous craft gels w.iterlogge<l. Tiiere is also a c.rying
nied for ant inispector of tallow (lilas ani lin) lanterns, for wvas il
flot one of tîtese Il ina coilbina.-tiosi,» as a paient iawycr would
say, witlî Mistress O'Grady's couw ilit burni down Chîicago.
I>crish the îlîougbît that sucb a suli-y fait bold overtake any
body or an>' place ini our young and glorious Doininion. Let us
have inspeclors appoinîed forîliwiîh-imîspectors of cowbsud

f dcputy inspectors of tin lanterns. I n plain words, tbis inspec-
tion busincs; is overdone, cven to the extent of trcnchiig lire, ty
severeiy on dte liberty of the subjcct, and of becomning an Iintl-
rance ta business and a neans of drivîng it out of existence 1It
is but 100 frequt:ntiy an excuse for foisting tipon the public purse
.a superannuated political liack sonas to sa% e issai front ai rest aîid

*inipnisonnienl for ha%î ing nu 6 isîble ineant i uppullort, andi cer-
îainly results aitiincrcasumg Io the constiuer the cosi of dit coin-
niodity " nspected.» For instance,ra notable specinen ofinuni.

j cipal genius in Toronto is propîosing to inîroduce a by-law to
cortpel evcr>' load ofcoai sold in te city ta be egle on the

* public scies eU ib huning for popularit) b> iinagining that
lie is afier thme scalps of the bloateul înonopolists of the coal ring,
but lits bnalbant intellect ntnsî bave flown offilite bandle tbîs tante.
The cost ofliautitîg tos thec scale and going back aiter delivery 10

* weigiî ilie ernply carl s:îy fit>' cents per lnad- -inust ai necessiîy
corne ont of the pockets of tîte purcbaser, wit it ultirnate re-
sult of a tas on thie coinînnnity 10 pay for more: civic pensioners
10 engineer a furilier soppi>' oi city scales. lis the case of thte
clcctu ic light wu do not sec lbow it is possible for aii>statndard 10
bc miaintainacd. In cicr>' town ini thte province of any size, tbcrc
is ani electric liglît plant, frcquently two. The current standard
of rcai is différcnt, and unless the niachincery is tbrown away
-and ncw substitutcd, intust reixiains so. TIhe owner oaffers to a1
store keepecr or a business minais clectric liglît and asks for it
a pnicc coincinsurate 10 its suze os- te lîoaurs uscd-so ntuci lier

*niglit or pier inontb as the cas may bc. Nobody is conipclled
-to takze it, anud if it docs flot suit ilîcy arc flot long in îlîrowing it

ont. l'here arc inspcctors of gas siniply because tiiere are <lif-
ici-cnt qualitier ai gais, somne bad, sortie würse, and soinc¾viliian-
oaus, but stae Goverrnicnt says nothing about the qiuandify; tlîat
is Ici; astt ca.rst blli bct en the consumter and Uic gas cornpany.
Tbere is only one qujalitiof elecîricity, that lias yet becn brouglît
io our noice, nad ii is an inyxarible zind tsncb-arigihg unit, 'Nvhy,
therciore, is il nccss;îry to appoint an inspector to determine tie
quantily ? *'bat should bc leit as a niatter of bargain a.nd sale
humeurs dit producci -and consumer. If the intention of thte
Go% errnnent is to establish a standard ini c.andk: powver c.'certain
curients and %tolt;tge b>' îhiclî art laînpb ana) bece.ial
known to îbie trade, ivell and gond, but the ligbî under s.niilar
conditions of current and clectromiotive force inay vary so i.iucbi
front t lie carbons cmnploycd, te state ofit li atinospli re and un-
avoidable înoîncnîary alterations ai conditions in dise centîral
station apparatus -,îid thec delicate nichanism o ai te laînp, thaI
ain absolîtc and nnavarying standard would beconie -n impossi-
bility. To ince the tenipornry disahility cansed by al slipping
belt, an oîcr-hcattcd anmature or a defectîve lanmpa tliecustonlier
issually miakes a point of claimîing a rebate for the sliorxage in
quantity, and awing to the absence of ability 10 store electricity
or Lkcel) a quaiitiîy in band as it wcre for cuMercncies, this tient
of rcbatcs is considicrnble wvith niosi stations, .nid is usually pro-
% adcd for in the conîracts. AIl the inpccîioni in lte world iîll
flot pretent the brok-cn bels, the tenîporary dîsarrncnentimn
disc tncbanisni of the sicain engîne or the crosng of sonte vag.
rani bell ivirc wmth the acrial circuit îotisidc. Ifa Goî-crnîncnt

*official cans producc an infalliblc parncea for thcesc cvils, ecctric
*light coilpanies woiîld liaitlubs advcni witb pxans ofitltainksgl--

ing, but bcing oniy inortal, and probably a poor specimen ai
tuait, bis officc w.ould biniply becoinc an elegant binecure it1 the

~,expensc of lits miort indusînouis and prnctical fellow-nlen.

Titi. attention of engincrb is dirccted to tc p.asîauiars of a
compacition prnîed in anoîher part of titis papel)r. The publîshier
of thc NKii.*îth the objem.t of tiniating rcscarchb an tht part
of cngînccrb in charge of sicaîn plants ilîrougboutî Lanada.. offers
lirues In cabsh fat the boluuion oi certiuis beu ini sicatu en.

gineering. Il will be noticcd tîtat titis conipetition lias been
liiiiited to those acnimll>' engagcd as operaîii'e engincers, and
the questions are sucli as et ciy conipelent engmîcer shonld bu

capîable oiatîswering. Slîould satisfactory itîterest be maniicst-
cd ;si titis coipet:tion, ollîcîs designel Ico sem-ie a like object will
be annttnced front tinte to tinte in lthe future.

FRICTION CLUTCH PULLEYS.
Fmtii-rio., ctutch p)uilcys ami-edesmgtiîedt10suîkerscde tigit and toose tînlicyS,

drop tigitocis. etc.. and to avold tihe uinntece.sry %%ori anîd coîîscqîicnt
%%car imposei by thonîi upon beits white the niachiiiery is iie. They are
extensiveiy nscd lit eiectric iighting and i re very dcsir.îbie iv ten fireqmîcîî or
abrupt soppage of niaciiry is lîceLssary. 1t.ley are bdeng very txperi-
bi'.ely îîdopted ii inilits md ifîctories of cicri' description, nata arce .speciaiIy
suitable for iij spca.d service and lmeavy ul-ork. 'li friction riais only is
keytcI to them shaft, dt pulley andi gril) niciîiin ib fier or loose tiiercon.
Tiiertfore. uiten îlot - un grip,'* the driving puitey remîmains niotionles.
wvisite the slmafi revolvtca ircv iii the bbittedl tîuîley bîceve. Iniîediateiy
upomi big grippedl tisc power i! tranosmittect to star pulcy tîrougli tihe grip
aînd ring. Wimen dite gril)i k atîncieci to dt drivens puîlley (Iol-xtcd on
nmacinie or commîter stafil the puttey rtoml-cs freeiy upon mite simait untit the
eiîitch engagi> witi it and causes it to dive tuec sh:ift.

''ie a.ccomtnying cui showvs a friction cluteh pultey anie by thme
Watcrotis Engluàe b'orks Conipaxny. ofBIramitfoid. Ont. It k clainicd tobe
simple. conipact anîd durable. engages and discngages gradualiy. tlirreby
preventing any possible injury. The opermîlion of ihis friction grîp pîtlley
an-d friction grip cnt off coupling wvili bc undtrstood front the fotio%%iug
description.

'lite grip ring or rini. instead of being cast 10, the amis of the puitey, as
mn ordmomary clite pullcys, as a puliey by atscîf. sccurely keyed or fastened
watts sel screws to thc sha(t uannsmlîmng the pou er, or mn thc case ai a
drmven pullcy. t0 whiicit the powver ms trnnmitted. Ttbc grip nicvhanisni ms

f.tstcned îo, the aiis of lme pole> or coupjling. In the cn-r ara pîly. the
friction rinsas msîalle about liali the dianictcr of the pultey. In operauing
lime pulit-y or coupling. liais gril) icchaasnmi stands niotioîiicss %%lien abc
îaniiey às fot driving or wtt-n the cunnected shift is dm1 aIl, To brirag ih
iio îîork. the t.lidig sieeon the sliaft D * is fored wviil a lever toivard
thc friction pîmlicy rint. and rcadiiy piasses bcyond the diantrical centre or
grip nats. %ahicla causes two, four or six sets of friction erps bo grlsp the
rins ath an irri-sistible. -.isc-lkc grip.

Frons the pecculiar niech.inisni of the grips ii wili le reamdily scn that thme
pressure of the inside and outsidc jaws Qpon thc friction ritn is alwvays
exactly erqui. Wicn desircd. abc powe- niay be applied i.>' degrees and
the- puliey started grncluaîiy, or lte sliinmg sicve can bc titrust in instanily

by-a quark tovenient oflme shifter wiien the polît-y or conpling inmtediately
sts -at foul spLed. ltr friction grips aie mîdjustable lthreno of lever is

of cast siecd. tempcred. nd engages a sitati biloc], of cast sieel. tcntpcred.
IcI into the under sideoftop grip ai-ni. Tihis steel block isaidjustaililc. bcinc
lmong front the inncr enid and adjusted by a set scrcw waricing front ahc
uipper sîdc af grip anmi. iy> this oit-ans, any sîrain deircd cao bc put on
the frmitons ta, take up lie uca of thicfraction sitoes. Tte friction shoc
.arc sitod with titoruugh> seaboned nîaplc. set end an Io their wvork. amd
myil] ttrai- sneny yc;ars ie nuiple ks casily rencmwalel. and reqoires no
oiling. Wtt-n star siiding sicevec is wiimclr.im-n. the point oi lever enagaging

lite steel block in erp arit at once wvorks loto a recas forzned in the steel
bîlock to receive ii, and pernîlîs top grip ami t0 leave puliey. rt-leasing
inimediairy tte grips froîn the frnction tîin. AU ilrs stîbject to wcar arc
i-enmu~blc aita ver>' simghî expemise. and %îitoit troublc or tors of saine. si
bc-ing tinnoecessa lu rerniovc dtc pulley front abmc shaht mn ordcr su, renewv os
atdjusi aiiy iýrn pars. Titereas absoluicly neconta.ct or frciionai surface
tîhen flot in grip. Owing to, site short travel ai the sliding sicit. and i te
tact ita: it passes lte diamectrical centre of gi-ip aris. the operation of
gi-mpping andi releasing as so, casy abit si cars lc readiy aecontpliacd. anti
itheit once ttce sicre as îhro%%n int position there is no strain tapona lIt tai
cicr. no- cao il possibly get oui of grp %itioît bcbng forccd b>' the lever.
%\lien desired. these fractmon gnp poilcys and cut.oft cauplmng cao bc
prontptly broogit ta a standstill. t-ver when rnniog ai m higit rate ai specd.
Titis in case of accident ina> prevent i uet damnage or pcritaps ioss ai lufe
t-or furithcr partîcutrs mîtdess tie tuatntikctuters
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ENGINEERS' COMPETITION.

1 aIE îlffiibler Of Ille EI.lEcTRICAi.. NMES invities ettijiaerrs tltrottglitt
tad u composeci for Ille s.oluiton Of the tollonauag ptîcleilib:

2 10%v Intacts as lainal if fetcl water eali Ix liadt ét i20' tluiler.ire

3. '%Villa silera nto 4ed i inuih boilemran îîd ste2uii takeai ofat go lbs.
puressure~. lîoa intacts eckil slioulul lc ra±quiret for rcdi thous.înd galloui1 of
îesîer ssr?

4. . Whai %%uuttd tm btic baie wurkuR presure fur n hoarizontîal tubular
Wuler. b.4 in. diamu.. 14 10119 woiq tt 90 Tubes. 3 in. dllntu., siieli sulade of

tQo.o lits, steel pltes ;j sr. uctk. anîd double ruvetited in longitudinal
i ais ?

5. Giv site of ftirînee for bofi. coal for sucli n boiter. anîd site of suioke
pape,~ nd arca% and beiglîi or cliîîîniey fort a.nge of six luoilers or Sauine

o. Ait crngle lias cylitider t8 ici. diai. saîisil in l. strol.e. iiiiii muakes 24o
,eueluii i er muinutue. Sluzaiu us suîîplte nt go fi. pressure ira baller. 30
icctl.awv.ty. Whab site stiautî sacnti pisat bL?

XVith bteati çut off Lut .tkovu euigie ;i «t, uni. of bbc sirolke. atud dis-
.arged insoa hîater openI to the.iuispct wlial horse îuoi'er eati begot?
8. If a condeniser be adile.d. aîiimuî a 'ctuunu o! _-6 un. on the gauge

-il tie condeknser. sliant additional poawer coutlailie gai frontî emuin
9. \Vlîa differente tu thse arntoclit of fuel per horsts Isovr lie'r hour sluould

iliere bc beîwren sîbove engine using a hunIer giving wvaier ai igo auid
usl;a cunnhusar. suiuîtauuîuîug a viauuuuî of 26 iiu. * aîîd sulîptyiuug fecitd scaiter

.il IWa ?
au. If englune spced vaned %vbute the pressure of stien nd uultoad stcre

constant. Ihant slîoulul be ctlue la reniedy thie defeet ?
ai. Iun ahiglu sped niuatic cut-off etigine. wliat is dit efifeci

oft he wve;glit of tie ruciprocating lxirts on the stundtcine-ssof moution ?
u2. nlie duty of Uhe got'ernor us sauut Io bc Io regulate Uie spi" upon

csiu ounditionus docs ils pover ta reguinate depend ?
13. Wh'lat aire the ad-.

vannîages of -comptes-
Sin in the steuni eyhii.
der?

14. De:serlie the de-
fecîs in the annexcal

*diagran. and sie %%lîat
rsbould bue clone to

rerneday dictas.
Cash prises of si ans]

$10 respýcîivcty seul be
paaid to tie cornpcîiîors
sehose answers I0 the
abute qumeiions shall bc
roundt by the judges ta _________________

bc dcstwrvung of the
higlaunî nunuber of marks. andi seho shahl have cornplied withi the undetr'
unentioncit conditions.

iti. Coiiciaion is open only to subscr'ibtrs to liais journal atually
etigaged un the charge of sicain boilers or engunes seuîfiin the Dominion of

iiiti. Ansisers nmust le rcuved rit lte office cf t:e ELEcTItiCAz. 'Nsss.
saot Int thari April î5ili. rnatked" **ngineersÇ Contlseiýtion.'*
_ 3ud. fIlic auswcrs %vitt bu judgeal asnd nisaîTkeit by points, un ncaordance

%villa Uic talents of ench.
~.Alossance vil] lbc rondc for ncntnness of wvriting. ec..- ns steti as for

cortedincas of n.nswcrs.
Sth. As a guýnutc that answers are fruirn tbe men itstcnded. cacli coin.
pitur msts scrid witb bis Imper the nine and aitîress af his ernployer.
.\Isus. Gmo C. Robb. Chier Lngineer of thc Boiler Inspection rndi

Irîsurancc Ca.. Toronto. asnd Mr. A. M. WVuekcns. cx.Presidcnt Toronto
Ilia.1sh No. i. Canndu.sn Assocîstion of '5Naiîonary Enginers. bave kir.dy
ronscnted tu nct as judgies an ibis competiton. and their decision will Lie
final.

PUBLICATIONS.
l'le firsi mnnber c! n newv traite pmper cniied The Caaradiat Dry' Goodi
kc.a.publushed ntionity ni Toronto b>' the Dry Gois Reviets' Co.. is

-,caiçtd. It as ver.,. ereduitable ta the pubtshers. Wce wisb the nete corner
.longa.nd plosperous crcer.

Wce h.'i'c rcesscd the initial number of tie Canadian Miller. publistueit
nionîh' by NIr. A. G. M.\oriimer, Canada Lite Bîuitdingç. Toronto, price
SI per year- Thec Vfiller cansisis. of 22pages cf titer wel catculatcdl tu
inar-est aninsruct ihose engagei in the milting. grain andt flour traites.

'flir Va'hnrn' 4rena nndio ealrlin .ra freaî îias
r.rrsrnis in o paperui of grtat inîcrest b>' foreigas essayisis.' C.amnile Flatti-
nearion. probalyIl> hv mass emineait European asisncmr. writes t tngih

tnirs~ DisScvenes on Mars. luis pape: is -. eeom>unnncd\iih a fuit.
,.~cgcogr.iphiceal uap of tbis uvonulertul star. ns prarpareit b> Fkimmarion

.aa. uuhrt lc.iding astrononuers. Iialson:ainsiaosrnatlltnaps illusiiatung
""g hanges ihiat bas-e recnty salmis place on une portion ci Nlars

«1ý-giso Frcnchmaras p2pe: an the short compatsb of sixcn pages
cuves ibth buss' reader the *rnpo=ent astronouisical diseoveries of reccent ycars

in a nutshitI.

RECENT CANADIAN PATENTS.
No. 35554 A Daîvis. 1-levaîcit elctriç cuahle
No. 35561. J. 1E. Wilson. Staniu hiler
Nu- 35572. C. J. Vaniu De Iloce. E 1ttrie tonituctors.

-NO. 35575. S. Thriuug. \V'nîer gauga.
'o. 35584. ('. J. %'.tiu De l'oele. R,-ciirocatitng cIre. euag.

No- 35585. " '

O.35586. " " Railway traini systeii.
N'O. 3.3587 " C'onduit for elecîric conduturs.
NO. 35594. W Kiuîsley Bellt fntenr'r.
NO. 35599. N Il Ldgeriouî, Stensîî englune
"o. 356t8. C. D. If ownri. Draft regubtor.

NO. 35630.z9. G. A. Snutr.Elect rie gas higliters.
"0. 35640. Il. Gilisore. T1ube eaner.

NO. 35647. J. G. Gauîîge. Stc.tnî boiter.
NO. 35672. G. \V. Dryditeuî Ptitley.

NOTES.
Nt csbrs. ('onitii Btrus., o! M'sooitstuk. >1. Il.. arte about tc engage iii tilt

mianaifncture of steanus englues.
it is proposes! tu ineorpoaie az a huuictd liabiliiy concerts, thi a capital

stock of $yoo.ozo, tie wvell Lnowvn inauuf.cturing irait of Goli & MeCul.
luck. of Gali. Ont.

On tie 8iî iiust . stet Matiuagîr of the Edisoni C-oipi.îuiy at 1 cronto re.j
ecivt«l( the tollowvisug telegtauî frontî 5'inniraiz * First Edisoni Cnnndiani
eleciricetr bias starîcit. WV senti conîgratulations. A grand suec.-ss."
Tlhe despaich was signiet]I b>' Mr. A. WV. Austenx. \Ianaiger Winnupeg Stret~
Railway Co.

Lenters of incorporation aihve breen grantei th olInJon Douy Engine Co..
of Toronto, (lait.), witb a capital stock of$25o.cao. The uuemescoftditc
C'orîpany are -John Doty Frankhlin Ileur> Doty. Freitersck Wilitiîî Doty.
Dauîirl litunterandi John Franklinî Walshe, -l of Toronto.

Thec engines cf the
Steamers Spanuin ni

Carciati. cf tbe Richlenîi
& Ontario Navigation
Line, are la be coin.
poundes! and uewv boitera
are la taîke tbe Place of'
those beretafort iu use.

A cernent for Ir-iky
boilers (stcamt or hiai
'enter) cunsits or iwo
parts of powdereit litb.
arge. two parts cf fine
sanit. and anc patrt of

___________________________________ Sînkei! lime. Mix vriîb

baileit linsceit ail ainitr
pI>' quiek>'.

A champ and! efficientI lagging'for sîcani pipes cans bu nide oui c! sonie of
the %vaste producis cf Imper mnufatcure. 'I'be wn-stc products ina questiaon
are chuly those conîîng fruits theîlifferent clenuing andt scrting machines
tvbieb arecofa fibrous nalture. Wl'hen dry tbcy arc uîuxed wiîîi pottcr'sen-rtlî
iu the proportion of four to one. enaugh ttaier bcîng aditedtu1 make a
plastic' caîpouani. This is spîcait ly lîni oser aile surface ta bu protesicd
in tim successive havera. Wben dry ibe conting as salai ta adhec finssly.
aundit ui as aditiional rccoîîînendniion af entaiîing no grenier cost tbaîs 01;ai
of rnixing ini aîpîlying il.

A depuiniion rtpreseuling tbe Ca hunporling Assocition and ibe Itoard
olT'raîle. Maontrsu. vv-ied on the Minusier of Marune and Fishenies .1 fei'
<Inys ago anit askes for the abolition of the exustiug systn of bailler înspec.
lion an vessets ci.-rying cal frram Nov'a Scolua la Sanîreal. on the ground
sbat h Uc dr.L'i of 48 haurs necessar>' for inspection causes greai Icss.

ndalht Blrit'ish campeition us therei> shut oui. as the Englisb vessels
boIdt Iba Lloyd's Inspection shoulit bu sufficieni andt refuss la subsmiî ta
the Ca'naitiau rer.ul.tias.

CHIGNECTO MARINE TRANSPORT RAILWAY.
THI-E Canadiars Locomotive and Engine Co., of Kingston,

Ont., 11as'e kindly fuinishcd us svith the following pa-ticulars
rcgarding the tank, locomotive with cighi coupled sehecis, no
truck, ai prcscnt in course of construction au their avoiks for the

ribovc rlay:
Twîo of îhesc locomoive's tbre-ist are 10 hatîl vsscl on cradIc

17 miulcs on a level and straighît track, au a spccd of jico) test
mniles an hour \V'eight of criadle aînd s case)c 2,0 ions 4. o :,240
lbs). Craie caruical on î2o four whcels trucks. Steel rils,
i i0 Ibs. pcr yard ; cyliuders, z2" dianu., 26' strozc ; dris'ing
10hCels. 47« diaun., outssde lyre ; boilc: working pressuxe, 175
Ibs. pzr sq. inch;, boiler, Straight 1oP, 59" diai. ; tubes, 2" duam.
H caîing surfare, -256 tubes, 1,74 i sq. fi. , fircbo,., s 37 bq. ft. ;
total, 1,878 sq. fi. Gratc aren', 29 bq. fi. Total vveight (.1I1 on
drivers), iS0,000 Ibs., in svorking order. Capacity cf tanks, 3,c000
ilp. Lgahs.=3,636 U. S. gais.

February, 1891 GRNAI)IAN ELlEcTlîlcAll NEWS



CANADIAt4 EJ.kHCTRICAIa ?~EWS February, :89:
A TOKEN 0F APPRECIATION.

TlORONTO, JEan. lotis, tS9I.
EdItUf ELiCIMiLAL NXsAS.

l)Î*Aa ilk,-l havc pleabure in ;.uliiîg you that ai the last
rexular niecting of Toronto llranch No. i of the Canadian
Association of Station'ary Engîncers, thc following resolution was
unaninîously adopted

" Thut the incmbcrb of this Association do liereby tender you
a hcarty vole of îlîanks for your kind liberality in advestising our
Association in the late ELl»kn. at MjuAu Ai.Abm :
INs.. N.ws and also in the E:.uTn . ws- AN!> STLAM

ENIINE.RII..JoukNAl.. The Association recommcninds the
journal to aIl engincers and mcchaffcs, belicving it to bea gond
meitdîumi through which to obtain infonnation.

Wishing you every succcss, 1 1111, dcar sir,
Vours truly,

W.ý G. B31ACKGROVE,

Sccrctary.

STEAU DOILER TESTS AS A MEANS OF DETERNININO
TH1E CALORIFIC VALUE 0F FUELS.*

lir D. W. Roit. AmîwxtF.-. N. S.
IT mwill be recognized by those who use large quantities of fuel,

cspecially of bitumninous coals, that they differ very grcatly in
value, even coals which arc taken froni adjoiniig areas give vcry
different a esults, so that it is sonictimes vMr puuling to the con-
suiner and difficul, to decide upon thc merits anci proportionate
values of the fuel within bis rcacb. It is likcwisc difficult t0
determine when tht grenter prachicable aniaunti of work is being
obtaincd fram the fuel, and cansumiers arc frcquently subjectel
to great loss froro the want of this knowled>c. Therc are three
i ecognired înethods of deternining the caloriic value of fuels,
viz.: by chemîrcal analy sis, by the use af calorimeter, and by actual
trieasutement of the water evaisoraed by a definite amount of
fuel in a steam generator. Bly the flrst method, it is possible in
ascertain the constituents of the fuel in their varions proportions,
and to determiine the theroctical heat value whcn coînbined with
a definite proportion of pure oxygen, and approximaiely to com-
pute the amounit of heat which would bc convcried inte work
%lien conibined with ordinary air, and consursied under usual
conditions. Ilut this becomes a complicated problini,as will be
sten whcs il is considcred that the hecat absorbed and wasted in
hecaîing tht noni-combtustible constituents of both the air and the
fuel must bc taken int account, and that these wastes vary with
the amnunt of superfluous air adimitted throtugh the gr.ie, and
with tht proportion of non-corsbustible matter in tht fuecl; there-
fore, any cstimate cf tht practical value of a fuel deduced from
chemîical analySîs can only bc approximate. In testing fuels by
a calai simeter, a sampît of the fuel rnixed with chlorate of potas-
siunm is placed in tan open mouthed copper vessel, wlîich is sub-
rnergeri open inouth downward, likec a diving bell, in a vesse]
containing a îneasured aluantity of w-atr. Combustion of the fuel
takes place and the hecat producedl is absorbed by tht water. the
the total quantîty of heat being dctermined by tht risc in tlem.
peraturt of the w-atcr. This niethod has sorte advarîagcs over
anr anal)ysis and, if care is exercised in tht sclection of saniles
in be îestcd-or a large nýiiiber of samples tested-is perhaps
tht best mecans of c-sta-bhshinz a thecoretical standard calonfic
value of a fuel, but the quantîty ttsted is nec-ss;anly sînaîl and
niay not fairly tcpresent ihe fuel ; it also leaves out tht hea' ab-
sorbsed by tht non-combustible portions of the air and fuel, whnch
is antr important factor in the combustion of fuel, under ordinary
conditions. Tht mtthod by which tht fuel iS consumred under
atctual conditions and in large quantities, in cvaporating watcr in
a steai boElIcr, is gcnerally rega:rderd as a test of tht efficîcncv of
tht generator, rnihîci- than as a test of the value cf tht fuel, but
soinetiît exter.dcd observation of tht performance of vanous
bîeam xcner.îtors using ssiinîlar grades of coal has convinced the
wrînicir that tht steani boilcr test, whcn proptrly conducted, is
<ljuste as vahuable as a incans cf deccrmining tht caloritkc value
of fuel, and ofi.omnil.ng varlous fuels as fùY"6nding tht cffilciency,
of tht generatoir; in fict, tht ]lter is tht more %incertain of the
two, because, unless a boiler is iested with a fuel cfa know-n cal-
enfic value, it is impossible to arrive at1 its actual tfflciency or ta
compare il fairly litli any other foris cf gcneratar. In testing

A pjwroed c, Dc.sin. 1,4, te(oq %bc No-a Sm%&a I"itna i 5 e,<

the heat value of fuel in an ordinary steaii boiter two elements
of uncertainty are introduccd, viL., loss îlîrouglî imperfct Coin-
buistion of the fuel, and the escape of gases at a higher tempera-
turc than the atnmosphere, but as these losses, as well as the lîeat
abborbc.1 by the non-comibustible portions, the air andl fuel, are
unavoidable in the present state of science, tlîcy should be taken
into account in making a practical test af fuel, and strict accuracy
only requires that the loss be uniform and minimum in result.
l>ractical experience teiches that almost perfect combustion may
be attaîned in any of the comnion forms ef steam generator by
careful andl regular stokîng with a proper air supply ; and, that
the skîill necessary te produce this result is possessed by many
ordinary stokers, who have no knowledge of the laws which gos'.
cmn tht combustion of fuels, wîili doubtless be admitted by iîany
persons who have observed locomotive firemen or others,,who
are conmpelled to gel a high rate of sttam production. Ih is of
course impossible te transfer ail the heat produced in combustion
te tht water in a generator, because the gases cannoe be reduced
below tht temperature of the waîer or steams within the genera-
tor, and a certain temperature above the atmosphere is neces.-ary
ta produce draught in tht chimney, but il is quije possible to so
proportion the grate surface ta the hea:ing surface cf the boiter
that the gases will be reduceil ta a certain minimum temperature,
andl maintainedl at that temperature during a test. The temper-
aImte miay be indicated by a pyrometer or high registerîng ther-
mometer ait tht base of tht chimney, and the rite ai flow oi the
gases miay be ascertained by the use ai a draught gauge.

Frequently an attempt is made ta analyse waste gases, this gives
an uncertain result on accotint of tht difficulty cf getting reprF.
sentative samples of tht gases, but f rom observation and exain-
ination of nîany tests the writer believes il unimportant, if tht
stoking and air regulation receive proper attention. Tht surface
cf the grate should be: se preportioned to the heating, or heat
absorbing surface of the generator that the gases will, when they
reach the uptake, be reduced ta say 40<? Fahur.; tht skiilful iing
and air regulation will produce practically perfect combustion
and uniformn temperature It is flot cf so much censequence
cither, as sorte people imagine, what kind of gencrator is used.
Tht brick furnace is supposed ta possess an advantage in main-
taining tht temperature necessary te perfect cembustion, while
contact with tht cooter surface cfa water lined furnace is supposed
ta prevent ignition cf tht volatile hydra-carbons cenîing from
sorte fuels, preducing carbonic oxide; but tht writer is convinccd
that, by a proper regulatien oi tht tire, se that tht ait will pass
through and tht gases will pass over a bcd ai hot ceai;, or in-
candescent carbon, with frequent and even distribution ai tht
fuel, as perfect combustion nîay bc, and is obtained in a wvatcr
lincd furnace as in abrick ont. Tlhtwaîcr lined furnatce avoids
the radiation ai heat and admission ai air, bath of wvhich arc an
unc-,rnain but ccrtainly wasteful feature ai the brick furnace.

Steam boiler tests, althaugh aticndcd With seme difficulty, are
quite within tht reacb cf ordinary consumers, and deserve ta bu
butter undcrstood and used more than they are. In addition te
thcir value as a method cf determining tht hecating properties of
fuel thcy furnish tht best possible means ai asccrtaining the
condition and efficiency of the generatar, and of checking, and
if neccssary correcting waste on tht part of the stokcer. It is
desirable that such tests should bc made fiequcntly, .because
steam bofliers are very hiable ta deteriotate and beconie wastc-
fui, especially when set in brick, through tht cracking of tht
brick wvalis, as well as by tht coating of hecating surface xwîth
scale or ather deposits on the inner, and sont or ashes on the
outer surfacms It i.- quite practicable for steam users ta have
tests muade hy their engineers and ordinary assistants, but il is
preferable ta have an occasional test muade by a professional,
engineer who has had experience iu making such test;, as he %ill
have gained special knowhedge which wiil enable bim tn detect
and locate imperfections in the gencrator more readily titan
those unaccustonaed ta such work. Tht writer iauld suggest
ta sîeamn user.- tht follovking practicet: That ont or more tests
bu muade by an expert te determine tht cfficiency cf the gener-
atar, and that bc may direct any nectssary repairs or corrections
in the generator. Alter ibhs bas been dont, and a standard of
efficiency establisbed, a gond watcr meter should bu insertedl in
tht water supply pipe, se that a record of the water used may bu
continuously kept, and the stoker or engineer shoaild keep à 4e
and make daily reports of the coal consîîmed and tbt water
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*vaîbraiel. *rite icter rcadings %vill tieud correction, if absa
luste accuracy is (icsirC<I, but for practical pturposes this înlay not
Ir lneressary It mnay sceni like unnecessary labor and es\pese
t<o weigli -ail the coal used, but a short trial îîiIl undoubtcdly

ic its value, as it will flot oni> indic.rtc, -unbt.intly, thc ut

*l;tian of the gencrator, but te a certain extent, bc a check upon
,tic wîorking of the engine and the aniouint of poiicr used b) tlîc
ctablislîment, and it will furnisît a tonbtant incentiie te the
rni6inccr, stoker, and those hii charge of tilt steain machiner>,
to iiiprove its wvorking and reduce the ainaunt of fuel canbunir-
t'nn ta its lowest lirnits. A general practicc of this kind thtougli
alit the counîtry woulM induce a rivalry in thc sai ing of fuel,

tillel to dit found in nmarine pra ctice, îwbere it iS Llainied -a
hrrcpovcr is produccd by front onle and a half ta two pounds

of fuel per hiaur, instead of four ta ten pounus-the last nanied
quantity bcing flot uincommain in ordinary steani plant, and
%%-ntild in the course of a feu' years cause ans Cnorinous sa% ing ta
the country, as well as ta inclividual consuiners. Ruies &tavcrn-
ing the standard systeni of boiler traite, adopted by the Amier-
cati Society af Mlechanical Enigineers inlay be found in the
trasactions ai that Society, vol. vi, 1884. 'rite following simple
instructions wilI enable an>' steani user 'ta canduct a test ai tais
boilcrs for the purpose oi comiparing the values of futels, etc.,
afier thc efficiency af the gzenerator bas been cstablistied by a
conipicte test by an expert, (observations ai the quaiity ai steam,'
strengthi af chirnney draught anà..analysis of gases are omittcd,
as they requtre special instruments and skilled mianipulat;on).

INSTRUCTIONS FOR CONSlJMERS' TEST.

*\ test ta bc ai any value siuould be contintied for nlot lebb than
ten liaurs, and wiIl require the constant attention of not ieàs than
four persans besides the regular atteniants, appointcd as fol-
lows -One or two mien ta îveigh the coal, and ane or two ta
attend ta and wcigh the water ; ane clerk, ta keep thc log of the
coal and ivater wveighed, and anc clcrk, ta record the pressure ai
s;team, tcmiperature of feed ivater, tempera turc ai chimine>' gases,
anul ta kep a grass accaunit ai the coal ancl water as a1 check ta
the regular log. These should bc carerai nien, welI postcd as
ta thecir Jdtes. Tliree good platiorni scales uvili be required,
and meo tanks, or clean tighit *zasks, ta weigh water ini. Plrepa-t
ation shauld be miade s0 that the uvater cati aIl be deiivered into
the two tanks, ivhicii arc placeci upon two platform scales, andi
the water pumped alternatelyr fromn the tanks ta the boiter. A
pieu-e of hase attached ta the suctian pipe ai the punip or injec-
tor %vil] lbe convenient ta ttansfer from anc tank ta the thler. It
wiIl bc advisabie ta procure frorn reliable instrument mnakers one
Or two arcurate therniameters for the purpose ai takzing the
teinperature ni the f ced uvater and chininey gases. The tempesr-
.atre ai the feed wvatcr should be taken b>' inserting a brass or
ropper etip in the feed pipè r.ear its conncction Nuith the boiter.
Thig cup nia' bc fillcd with ail and the'thernometer set in the
rail The temsperature ai the cold water bc-fore it enters the
iniertar or fecd %vater heater shauid aiso bc taken. Great case
%houid be c,ýerriscd that ail sçeules, steani gauges, etc., are
rorrect, and that there are no liks about the pumips, pipes or
boller. by' whichi any water inay escape %vitiiaut being evaparated.
Srecam lcal<s are not material cxécpt as nisrcptesenting the
ronçuînptian ai the engine. The teiriperature of escaping gases
ina>' be taken by inserting a braçs or capper pipe with closcd
end in the siliokze cannerttan where it leaves the boiter. This
cap. which should reucçh the centre ai the, cscaping- gases, inny
lit- flled with ail -and a high registering thernianicter placet] in
i ls Pivious ta the hour for starting, say 6 3o o'dock, steini
%hnuld bc up ta the tyorking pressure -and the tubes and tIl
-surfatce- and flues shauld lie swept clean. The ash pit should
lir rleaned and the first charge of kindling -and coal, oa*r the fuel
in lx- used, should bc vri.ghed, ever>' man shauld bc at bis pàst,
tiase wvha are tn note the variaus reading4; provided %vith ruled
fnrmç for ifecatding the grass, tare and net iteiglits afifuel and
watcr, and athmr for the pressure ofisteam, tempe ratules ai
feed-wa.ter and escaping gases, which shauld be noteci ever>'
quarter haur. At the heur for starting the'height af the isater
in the baiter sh6z:ld bc marked -in the gauge glass, so that it
uî,:uv be brought ta the saine place at the close ai the test, and
'lhe flre should be drawri quickly and replaccd tvith the wcighed
kindlings and fuel, (wvoo k'indlin.s are Seralmly taken at 4-1a
the value ai coal by weight). 'The working ai thc boiter rnay bc
conducted as usuali in cvcry way, the sta1,iný shauld be donc

carefully, So that na WISte nia> oq-Iur thliongh it.1d spotsb ot
IIales iii the lire, Or atîcu Cil distribtion ai fILIC. Iftlirre iStOa
thick, salie oi the g.1 n ;î pabb off tnutstedfui manttt of

sumfcieîit air, and if the fire bu too thin, toii mach att u ill bc
adtiiitted. T'he cratuglit ul at it MîlJI ll> )tilt bu reglmmcui b>
the asli ptt doors otr egiste:rb, dud tu cien fire: and sueactly presb-
sure of steatu tnaintmâned tlituughuut the test. If %% urk ma, tu bc
suspend(ed at îîîhlýt) JU> r Ml> a lie %Ilit %Sig tlu tub%, i luaitsi
nia> bc cdosed, the lire bmk, îdan attendent left in acharge
%ise %%ill regulate the lire: If gl-Cu.essary, 30 t3 tu keepI the p)ressiU
constant. At the f tuse tif tlie tcst the %%.lier shaOuhi bC'brualgllt
ta tlîe saine level iii the buiter as at the b)egtnninig amnd the lire
withdrawn and deadened quichi> uuith Tae.*he tetuitining
coal shoutld bc % eigiied and deutltted front tilt uanut:> clargeul
ta the boitcr, and. the asiies nay also0 be Thihd.*le net
wveiugbts ai coal ;anI %%-tlir tni.y then be buiiitned up &titil the
restît ai the test abCertained ,und rCordeCd ini the folloNVing
matiner-

Test af boiter at
dany ai i8

Kind ai boiter
D)imensions
No. tuibes
Si:c of ire-box
Grate surface sq. fi.
H wating surface do
Hieiglit ai cliiinne>'
Size ai chiînncy
I)aratîon ai test liaurs
Kind ai fuel
B3oiter pressure ýb> Sua.ge) Ibs.
Tetnpermtutre uf fed ýatcr cnitcning boter

degrees Falir.
Temsperature, ai ieed-wate r entering jîuiip

or injecter de.grees Fahr.
Temperature of escaping gases degrees Falir.
Total fuel consumned lbs.
I>ercentage ai inoîsture mnt fuel per cent.
Equiv.ulent dry fuel lbs.
Total îveight ai ash lb.
Equivalent combustible lbs.
Total water evaporatecl lbs.
Water evaparated lier hour Ib5.
WVater evaparîted per potinc of dry futel lbs.
Water evaporated pier jatînd oi dry fuel fraîîî

.and at 212" lbs.
\Vatcr eîaIpor.ated pet îiotnd 01 catnbuîsttl>le

front .ind at 21!* lbs.
Horse piîer des ciapeul.

The above î.ricm.r re deterniminedt in tlîc foltowing mari-
ner . The pressure of steanm anti templeratore ai feed-iwater and
gases arc taken froni ihe ascrage rcadingb ai the sanie.

The total qu.mntities, of lael, *sh andi suater are taken front tue
net- surmning ai log, great c-tre betng takzen tiat no errar as
made. The percent.ige ai miuisture in fuel ts deternitned b>'
drying a1 5ample ai the fuel fat 24iîaurs.andgetting the diffcrence
between the siet and1 drn wetghb, mîhicl dtffi-unLe ab iitîutpbed
by s00 «and dit idcd by the %îight ofsmiîl belore clrytng.

The equis aIent Jry fuel as found b> tnulttpiymng the total
quantit> ai fuel b> the perg.ent.tgc af matsbture and divtding by
100, îîhich is dcductcd froni the. total tuu.ntity af fuel.

Tbe equis aient (cotnbbttblC as found b) dedutctîtg the total
aliaunt ai ash ftoni the total cîuantity af fuel.

The waler evaporatud pier haut is the total qu.uîtey af 'water
divided by tilt nuinbcr ai hou 'rs darattan af test.

The ivater etaporated per paunci ofidry fuel ts the total quuais-
tity ai water dis ided.by the total quantit' ai dIry' fuel.

The irater cvaparaied lier pound aI futel front ;and at 2c! as
fotnd b> inu!tipl)ing tîxe %%«lier eaporated per- pound by tbe
total he.mt, or hieat -unitt, un anc pound af bteain au tlie average
pressure, the-Ui total hcat af anc pound of (cced ivater -.i tilt
avcrage temprature ai fed %%.lter before cnucrtng thc îpusl or
injecter, and ais iding tht proDduct by 9ôb, %sitich is the total henat
in units, af anc pound ofisteatui at 2 a2 .

Thc horse power. as dttrinined by dcducting tlîc total tient
unitis af anc poune ai feed %%.lier at tîte .uîcrage tcmperaturc
bcfore cntering pumip or injecter, from the total tieat units of anc
pound ai stearn at the average presbure, andi rultiplying the
product by the quantity ai ivater evaporatcd pet heur and divid-
ing b>' 1 0.343 (which arc tihe et units rcquircd ta taise ac
pound ai watcr Ironi soô and es'aporatc it ati 70 ibs. pressure),
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the quotient should bc <livided b>' 3o, whlich %v'ill give the horse
power according ta the Anierican standard. The fallawiung is
ain e.xample of this nictlîod af finding the lhorse power:

*rotai quantity of water C%'alported 2,000 IbS.
.Steami pressure (b>' gaugc) 6o lbs.

Teînperattîrc of fccd watcr bciarc entering P1111p, 46'
Trtuz lic.'t of i l?). of s1eain nt 6o >bs. pressure = ij 5,7?o BJ.T. V'.

'ratai be.t ai ,îib. or rccd wa.ter nt 4ô» -8 Ù.T.é.
1174.710-8 x 2,000+- 11 10.343 -210.33 +'.30 = 701..
l'x.iiiilc of finding thc equiv aient cvaporation fram and at 212'

Water cvapoiatc'd pet lb. af fuel, to lbs.
Av'erage pressure b>' gauge 0o lbs.

46 tenmperaturc of fccd wvatur, 4ci'
Toal lîat of one lb. af steain at 6o lbs. pressure,

1175.7 10 licat tnits.
Total tieat of one IL of fccd ivatr nt 4e, 8. lient units.

Examiple . 10. x< 1175.710-8. + 966 - 12-08 lbs.
In caîuparing fuels as wcelI as in çomipariîîg thc cffikcncy of

baîlers, the quantity af wa.Itcr cvaploratccl pcr pound of ftuel fram
and nt 212' shauld always bc usedl. The actual quantity of
water cvaporated per paund af futel will difl'cr wvith variations ai
temnperaturc ai the iccd watcr enteling tlîc boiler, à.nid also %with
thxe stcanii pressure or teniperature nt whichi the stcanm lc.Lvc
the boilci, but the quantity cvaporatcd ,îcr pauncl ai fuel frami
and at 212 allows far tiiese variations nid gî'.es a truc camipar.
isan of the value ai fuel if the efficienc>' ai tlîe generatar is
constant, or ofithe cfficicncy oftlie gcneratar if the calaîific value
oi thc fuel is known. 'Thi tcmpcraturc ai saturatecl or dry
stcami always corresponds wvith tlie pressure, but if fraîin an>
caute the stcam be nýt dry, it wilI carry ,t%,.y lcss lient in pro.
portion ta wcight, or, if the steai bc superlicated liy contact ai
the products ai combustion %with the bteani surface af tlie boiler,
ît will carry away inire hcat. In cither case tlie result ai the
test will bc vitiatcd unlcss thc quality ai the 5tcamn be .îsccrtained
and açcotinted for. This is usuially donc b) ineans ai a talori
nieter, anc of the best ai which, known as the " Barrus Cabori.
incter," wvas designcd b ' Mr. Geo. Il. Barrus, of Boston. No
attemrpt bas been made ta ascertain or account for the quality of
steain ini the simple test giv'en, because it would camlicate the
%vorl, it is intcnded that a professianal test ai the boiter shoulcl
include dtts important hi, andi, if the boiler is iaund to bc
ahnormal in tItis respect, the c.\pcrt should cîther give directions
for the reniaval ai the cause, or providc a formula for the cor-
rection ai the error <lue ta wet or supcrhecatcd ste.'in in future
tests.

Thei follawing table wviIl bc iound uisclul iii ascertaining the
ctîuiv'alent rates ai et'aîîratian, hiorse limoer, etc. :
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A. ALI.w, l>rcsident. J.O. GRAVEI, Sec.-Treas. F. SCIIOLES, Managing-Dir * ctor.

The Calladian Rubbor)» Comnpany ofIMon tr.al
ANDqll PrlTO mroN .

CAPiTAL, $2,pOOO,OOO.
>IANUFACTURERS OFY SUPERIO.R QUALITY

Li -- B:::R M Z BELTI3SCG-
soie Agents and Manufacturers in Canada of the Celebrated Forsyth (Boston)

Patent Seamless Rubber Belting.

RUBBER PACKI NGS, ROSE, Etc., *Etc.
Otir .Belltig in Ù& mes Ù& the prbîaclpal Etectric Light Stations.

AIL KINOS 0F RUBSER 00008 FOR ELEOTRIQAL PURPOSES,
iicleiilg Mard Rod, Debe, Shect, Insilating Tapct4, Telhoim Receiveers1, etc.

Cor. Front & Yonge Sts.,'TORONTO
J. H. W'ALK>ER, ?daiager.
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MERITS OF THE STORPLOE TSATTERY.

ToRÔNTO, J.11. 23, 1891.
F.J.or liLECTRICAL Nw.

MY attention having been cailed to an article iii yqur January
nunibcr, and believing thâit the wvriter woî:id readily av'aitlimii-
belf of the opportunity of being set righit iii reference ta the ail
important and interestilig question of the possible use of tlîe
storage battcry system, for solving the question of rapid and
coniiortable transit, anid eliniinating ail idleas of intentionai
mlisconception and aiiowing the error of judgnicnt inanifestedi in
the article to bc excusable, 1 eethis desite to set the
mnatter before youralrcady nuiemrouý rentiers in ils proper.1spcI.

i notice the article in question refers to the storage battery as
".a.iorlomn hope," and yet liopes against hope that the problcmi
vvill bc solv'cd by an econoinically successful starage battery.
Why, only on Thursday last in the Toronto Courts of Arbitra-
lion, Mr. Rice, the emlinent City, Engineer of Cleveland, on the
%% itfiess stand said, in answver to counisel, that the storage battery
question had been spoIs'd for sîreet car work, anid lutrther
atnswvered in repiy ta questions put to himi as té where the ques-
tion of the commercial value of the accpvmulatoi hall been
solved : " Right hiere in )pur own city you have the best storage
battery systein on this continent, and the best for street cars or
any other wor, 1 hlave ever seen." In repiy ta further questions,
lie said lie referred to the Roberts storage battery system, of
1'oronto. rruiy a prophet is neyer 'vithout hionor save in his

own country.
1 have four distinct engagements in four différent cities of the

States to put mysystemn in operation. WVich scarcely any effort,
but simply un represenltations tif experts, a conipany was iornied
in the States a few days ago, wvitb a capital of $1,500,ooo.

Prof. iike, a naine known and relied upon ail over the Domiin.
ion, aftcr examining every known systeni on the continent,
returned and gave an order for the School o! PIactical Science.

Statements regarding new storage batterie!, are practically
%vorthiess. In a masterly article in thie Eiccùicezi Wû,!d, the
statement wvas made that the man isho coulci point to a positive
plate that ha d stood six months roogli and careless work liait
salved the problein. Last week vve forwarded ta C. O. Mailloux;
ofi Newv York, al positive pla.te that had-been in constant service
and subjected to continuai tr.avel for very .hearl11.y t io ),cars. MNIr.
Mailloux in rcpiy exprcssed an opinion that established a record,
and one wve liait need. to be prÔùd. of. We are .now. engaged.
uipon a plant for car- work and forming a1 Company- for that
distinct purpose ; that is, ofiizing the batteryforcar purposes.

Now, in whai aie the distinctive features necessary !o insure
a perfect battery for car w9rk? Why exactly the features

j irn tvery purpose Io wi'ci a stalge ballery is app1>bed
ist, Freedomi frontî buckling ; 2ncl, l)isintregation of the paste
3rd, Capability of standing heavy charging and clischarging.
mriese are or ha-ve beenl the coiniion difficulties to be mct %v':tl
in the solution of this l)roblCni. W<e have overcamne every one
af themn. We ha% e nl been deterrcd by the 'liorlorti hope"
ideas of anybady-no truc plodder in tîte pathw.îy af scientific
reseachi îas ever deterred by tuat idea. i n proof of that 've
give a thrce >'ears guarantc.

WI:at wc haive dtoile ;tn or miay be inipr<wed uipon by others,
but this inucli is certain, iliat before niany weeks pass a stora ge
battcry systemi vvill be iii operation iii or necar enlougli to.this
city that 'vill for e.ver setule the probleni. W'e have cîuictly
reîlakcedl and are replacing ail the leading mai.kes, and such is
aur confidence in our systenli that %ve have applicd for patents iii
every country in the norld "acre it is possible ta obtaîn ' hemn.

nre question lia% becii salvecl in England. The Central
Tranîîmay Company, af Biirmuingham, a.e putt:ng an extensive
systelli into operation therc ; the North: MeItrapolitan Company
aire also using 'storage batterieb. *rhey vvill have to be used in
ali crowd(edl cities, and certainly no where, in miy opinion, wvould
the praýctical solution of the question be hiailed more gl:îdly titan
in Toronto and Mlontrc.il. Harmilton made an ofrer of tract-,
car and niolor for al test on their 1'ine, îvhich offer vie respect-
fuily rciuscd, as %vu did not care ta be trammilelled by ani agree.
ment that. rendered neccssary the possible subversion of our
ideas.

We liaze the battery, experienced engineers, and the advent
of our conîpany vviil at once dispel " forlorn hopes," -by the
recognition of the end, andl object ai the "'ork, ai ycars.

A fcv dla3s ago, at the invitation ai the T. lH. overhead
system, Aid. Saîunders, the mayor and a number of city gentie-
inen enjoyeci the hospitaiity of the President, anti after express-
::îg their approval of ec'erything, yet said that the storage
battery wvould bu the onI> pernîissible eleut bystein allowed in
the City.

Y
7ours truiy,

~Wî. Ro:lERTS.

Til.. E:a..RcA.NL%.s as an reccapt oif an inviatioln la be prescrnt ai
the firsi annuil dIasincru<f the Montrcali Brandi. Canadian Assucauonof
Stationary Engineers. The cveni wilI bc cclebraleda ts he Rithi!eu Hotel,
'Montrca1. onla te ening of Feb. 14111. The NES:v lîOpes tobcreprcsented.
and ta be abîle ta presc:at in ils next issuca picture of the good lime enjoyed.

Thc Opicii Sound Elcîrie lllunîinating and Mfanufacturang Ca. (liimited).
wite: ;',Tc rtcciv-cd Vour pioieur copyafCnnacli.an Ea.FcT)tIcAI. NFvws.
and are glad 10 wc!lconie ai as a purely Caniadian publication. WVe trust il
w~ill reccesve the support iî so justy nacraIs. Wc enclose P. 0. order in ycur
favor for $t.So as aur subscnption for z89l."

En.isaom QGEJERAL ELE'OTRI0 'COMPANY
MANUFACTURERS. un CONTRACTORSB

rIncandescen't, Arc and Electric' Power Plants of ail descriptions-and sizes, Dynamos, Incandescent and Arc Lanips

SELECT'RIC LI.GHTING
ELEcTRic FiXTURP;S 0F THFE FINE-ST ARTISTic DE-SIGNS; CCMNIBNAT:ON FixTruRFs FOR EÎ.ECTRic LirHT AND GAS;

El.ECTR!Cà C.uu.E.S AND) CONDUCTORS (underground and oerial) FOR Tb*i.EpiioNE, TPEEGRAIPU $ND) Ei.c-i-Ric
LiGlITING ; INSULATE!) WIREs FL.EXIBLEF CORDS, E.Tc.; STRiET, ELECTRIC RAIÎ.WAVS;

EEmrtc MIOTORS FOR E"ý'FZV Possnu.H DUTY.

I]STMICTFICS
NEW YORK-Edison Building.g. BOSTON. MASS-38 'cr Street.
CH ICAGO-Ri.tloBuiilding. SAN FRZANCISCO, CAL.-: 12 Bush Strcct.
NEW ORLEAN~S, LA.-Cotton Exchl:inge. P>ORTLAND, ORE.-Flcischncer Building.
DENVER, COL.-Maisonic 'Building. il TORONTro, CAN B.-Pank of Commerce Building.

FACTORIES-Ncw Vork, City; Harrison, N. J.; Schenectady, N. Y.; H.-imilton, Ont.;, Sticrl>îoole, Que.

Pisase addresa ail communications regarding Canadian business.to the

EDISON GENERAL.ELECTRIC CO., B ANK 0F-COMMERCE SUILDINC, TORONTO, ONT.
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Pour large dlynamosss arc Io bc iîtiti Io Ille
Oîîala dlevti station.

''lite ciiiens ol Lucknsow, Ont.. aire about <o
en)oy eieeilric sîrcet lghiing.

Au ciectric sire ligliting planti lis iatliy iscen
Instaiieti in filei village of groqîsois, Ont.

*Ihe elîcilrie sirret iiglstiîg plant wlsich ws
hsteiy insilied rit New Westmsinstr. Il. C.. blas
tindesgor i satis.ictory test.

'l'le capital stock of tire Toronto Electrie Liglit
Co. lias rtcenily bccn iitcreaNesi frani $2o0.00c ia
$300-0m0

'lie Toronto Inscandiescent E Icittic Liglit Co.
aire piacing in'tlieir station on Teriuiay strect. 2
new Clsgilncs wiils a capiaciîy of about aoW Isors
pt)%%-r.
'flic lady oJ;ntos o ftic Nova Scolia Tek.-

plsone Co. receîitly iiiisfc!,trd their dtsiré for lise
coîiiforî t fileur gcineral iii.iîsîgt r. M r. Hlarris, by
prescfllitsg hlli wits ais cay Chair.

. 'lie peuple of Rat Portage coîîsîlain finit flic
tt:ieplîitoit scrvice i liaN een ntiitt or dekstroysail
lîy Ille piasliig of Ille clectric liglit %vires ors lie
maine Isoles wvith ilt tiii îlpiioii Iirms

Mr. Cogsveil. ssplerifitendelsi Vr isle li litix
llisisin.-titsg und il Motor Lu..* was recntly pire.

xeiîed by flic wvorkiîe wiiis a snioker's ourai.
necomspaniesi by an sdfdress exp)resstiv of tîseir

t>tcîsi for his.

Tre £eîe C. I. R. opena isaîse ai Vancousver. 13.
il. is 10 ti ligliteil by 300 sii.Ieen catidle power

iiieanticbccitt liglits. wili a îiargnifsenit pendsant
of sa iiglits in flise ceistre. Thie Royal 1EIeîrsc
Ca. of Moiarel arc doitsg flic work.

'lle 'l'cleplionc Fise Ai.trsi Ca. ofl iali!ax. N.
S. ilî sîsorîîy *ippIly for incorporations. 'Ile

capital stock wiliî îs.c s5o.ooo. 'fie nainsesofthe
i'rnniotcrs arce. C. J. Spike. Dr. 1ilopkins. G. E.
F.ikiîcr. Il. NI. Nlcl.eoi auul Il. V. i'e.rsoîi.

Ari Act of i'.îr)iinient is beirig petitioned for ta
iiscorporaleî tlie Siosre.îi Vîalcr andi I'osýer Ca.
la Casiruet andsu aperate sybtes of water.works.
and! works for fle production of hcat ainsi distribu.
lion of ciectrie liglit. licat and power throughoui
Cina.1..

'lie Ontario Teicîsisonc Co.. * isb rtenly coin-
nirncual business atI leterboro, Ont.. :ippear ruobc
mecting witli fair succc.s. Tlscv report lsaving now
Connections wilb 243 ssssribers. wititlucîvre re-
îsi.inin 10be cîssiciei. Tieyll.ave put UP 420

poies ans i ,runig as iles a o'No. 12 gaivanisesi
iron %vite and 5,6oo (Cet of ivrial caillie.

lîseorporAtian lias recently been graie ltie
Niîgr FaIlb Elecinc Uiglit and Ploier Co.
<Ltd.>. aivis a cypial stock af$20.o0o. Ille pro.

issolers sure. jais. iissîplicis. Isotci keepecr. \Vîn.
Doran. tusait uf.ict tirer. I liras 13ender, Revenue
Ofime. Frank tllsitinl ansi Richard Carter.
sîcaisîboat owners. Isas. Qîtillian. atccountalt

-àind nirwGreg ry 11W.l bairristzr. ail of Niag-
ara Failli. Ont.

Aciarge lias lieus lait! againiss Mr. Cran tard.
City lIctricians. Londlon, Ont.. by Mr. A. Aies.
.under otTroranto. dit iscn tlise City reqtiresi
sriai> Ceciric supplies in lire year 1885, Cr.îw.

fard receiveul :î% commisission frant the rival fsrns
ras tîsed iunstue influence ta sec for tise said
iras tise cniract. Nir. Craivord submiîs proofb

of uis innocensce. ansi tise %virole limiter is iier
canidetratian by thse City Cotînil.

ROGERS' DYNAMO 011
Guaranteed Superlor QuaUity

and Economical.

SAMUEL ROGERS & CO.,
30 FRONT ST. EAsT, TORONTO

Fincst Engisie and Cy'linder Oils.

Obtalnod ln Canada, United States, GOmat Britain and ail Foroln Countries.
TRADE MARKS, DESIQNS AND COPYRICNT8 RECISTEREO.

1E.*c.nsinationç andi Reports as to validity. Scarches rusade. 1 n'narge nsents investig.atcd. sit\(
tisents andi Agrenisenls drns. Arivice on Patzn Lnws. etc.

FETJERSONTIL4Ual & (JO.,
CANAIAN MINK OF COMM~ERCE IID. Solicitors of Patents and Experts

(Second Flor. iu Patent Causes.
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lThe towni of Coaîicook. Que., wil sitort>. bc
liglued b>. Ciciricit.

.\r. J. E .Sattller ls fitting ut) anl electric lighit.
ltlg sysîtil ai. Kamlioops. I. C.

The Royal Electrie Liglit Ce. bils just piaceti
iicw engines ia ihieir station lit London, Ont.

An iliteri-itiain clectrical exhîibition ls 10 tnke
pla~ce la i-'.mnkfort.ctn-Nair during te suiîmr of
189 1.

ThicCii>. of New Westmnster. IB. C.. expcntled
Lit y.ar on1 ectric liglît works and appanîitus
the.-.11111 of $32.000.

'l'le lown of.Ntîlton,. Ont.. *las .Irrnged wiîbi
the Mill ELectne LUglt Co. for the ptirclase of
ant clectrie Plant for sîreet lighting.

A franchise for clectric lighting bas beca gravit.
ed a compan>. i PriticcAIbeet. N. WV. T. Tie
plant 15 bcing goi reaidy for operation.

lThe contract for furnisig 13.000 îies for the
proposed Otltawa cleclric e.rert riilwny has beeti
aîî%ardced to the Raîiîbin Co., of Descronto.
*A lieavy storni of sîcet cauised a consîdentie

,,.inount of daîiîage tu lte tclephone. tclegîaph,
,'andl clcctric liglît wires la St. John. N. Il., -.at
'%icini>. on Jan. z8th.

A 400 horse 1power conmpound condcnsing Cn.
gine lias bcen constructcd by the Albion lion
WVorks Co., of Victoria, 13. C..* for the Elecîric

T'ramwav.y Co. or Ihai City.f Thc Edison General Electrie Co. is offcr.ng for
Qîe.. in vicvof the intention toremove to the new
workzs ai Peterboro la te spring.

Thle tIrst electric: pasenger celer taw hemetn-
tiufactureti andi operatoîl la Canada is hcing phîced
ini the Sun Life Assurance BIldg. ai *Montreat b>.
Nles-rs. NI llier liros. & Toms. of that Cit.

l'lie Victoriai Electric anti Iiluninating Co..* of
Victoria, 13. C., lias bec re-organizecl with in-
creaseti capital. A ncie board of directors bas
been appoiatcd. wiih NIr. NI. Hutcheson as
empirntendent,

E Xpcrinicnts are saiti te bavc provcdl that wherc
eldectrie lights have been u.çed ia place ofoil I.,amps
for ligbting the compasses of vesse's ait aighit. an
incandescent larnp brought c:osc te the conipass
caused a deflection of the r.eedie.

il is understood to bc the intention cf 2Ntssrs.
i'attrson & Corbin.. manufac'turcrs of electric
stri.et cars ai St. Cathat imes, te rentove their works
frot ihat place, and the clity of H-amilton is
spoken of as likely 10 bc their new locaition.

Eheclricity. the ieaîpernîure of feed wvatcr and
the strengîh cf bolers wcre subjects upon which
interesting discussions teck place ai the lasi rtgu-
lir meeting of Toronto branch No. il of the
Canadian Associatio *n of Staionar>. Engincers.

On the ith January a lire brolke outin Messrs.
%Vcir & %Nces flax Mill at St. «Nlary's. On.t., la
witich 15 locateth ie electric machiaery fpr lighting
thc iown. Considerable damnage was donc, but
fortuaatcly the iighting plant was savet ialmost

iîhout injury.

An employee cf an ectric iigbi coîpaay %vas
injured whiie la tbe performance cf his dut>.. He
'v-as engagein la rirnming iaaîps upon a circuit
"bich. under the rules of the caipan>.. should
litwc een deati ni the liait? ho was working upon
it. As a niatercf factithai eanieilacontact, it
a point whec lte insitîation was weik. withalfive
circuit. and hati become charged. I would un-
queionabl>. have been negligeat for a conîpan>.
to tura a current of electricit>. intoîthe circuit on
'ubich hie was ai worlt withouî notifying hila of
lthe fa-ci. andi il was equal>. negligent te permait
te circuit io becemne charged by faiting te exer-

cise Proper precautions as t0 the' crossing cf wires
ant lthe insulation ; aad whether the Compliny or
lis oflicers aclually lnew of such defect or not. lthe
Comîpany isbound b>. the cifectof its owa negleci,
anud ls hiable la d 'amages to, a workman sa, injured..
T'Iji decision was rendered la the case of Kraats
vs. llrush Electric Light Co.. la lthe Supreme
Court of Michi gan.

F. E. Dixon & Co.
MANUFACTURERS OF~

LEATHER BELTINO.
70 K/NG STREET EAST, TORON TO.

IIEAD)QUAUTrRS FOR

ELECTRIC LIOHT AND DYNAMO BELTINCO

\Vc have the followving Leatlier Bclts in lise in the workS of the

Toronto Elcctric: Liglit Co. :

One 36 if4ri belt 98 feet long.

One 36 inch belt 100 fect long.

One 36 inch bclt 123 fect long.
One 38 inch bclt 100 fect long.
One 24 inch belt ioo feet long.

And ovcr i 5o0 feet of 8 inch bchting.

AUl of the above belts are DOU13JLE TH-IC!<NESS. I*Iic 38 inch

belt is the largest .belt ever mnade in this. Pruncc.

We are prepared to furnish beltt of any aize, two or three ply,
Up to 48 inches wide. Euerg beit fully guaranteed.

SEND FOR DISCOUNTS.

liixon's llting Hand-Bool, inailcd free on application.

Pleitse mention the EI.ECTRICAl. NEwSý when corrcsponding with advertisers.

FIRE ALARM. BOXES,
Gongs, Belis, be1ý

TOWER BELL STRIKERS

For (Vities, Toives or Villages.

Automatie Fire Alarrms for Mille, Factorles, Warebouses, etc.

ElTIMATES ASO INFORSIA71ON GIVFN ON APPLICATION.

ALEX. ANDERSON,
880 A de/aide --Street West, -TORNTO.

if
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*TIî rtaon wlîy lAtinîtiîi nns%çrrs beifer tlan SU3CIIDCP1A.- $100îo,10.
îînyoctlîrr sittal fu theUc.adiuîg.in mires of bI n- AMOUNT ON DEPOSI'r ~V 1 u OENMET CANADA, s~u

aînd Lunrittatton l)> sri. itlîi s oi , irl fW J.i .LI C EQ.Vc PR s
i s . 1'Iiis Thu Ile acullm i Ill lits i. i tnij E

tnised lis i: coutil b>cIy no:otier icitiow ~ M ~ J & L N ~Gv.fnco

Dlrnne tnpti.ire bting niade ain Chic.g fCnd
aslioru trompt g t ra mcu. icx>ren. v
tvas nindîe mrently la dcuionslraic site prnctic.
gtilîly ofn inewv invenîtion. A Slll:tlI talle swiiIîsa
icrlorAltile l.ike thîil of i. »raîklIsng can. wais
intrutlqîttc.i isiltu i suioke sinck, tnu-1 îhrotigh Ibis --.-

j tticfii. bus:î theci se-p1 o gsn t ld e .d u cru G qR . Chief Entincer. RASER. oyTe

uPrevention the Accidentio ofr chlefke HEAD O .ToRONTO T

l'fiPreenton o Acldet ou chef lm.Economy of fuel secured.
V~c >J.uîîi t .a dva.-c sitîl» . No .. l c t i i oi 0pn>i i c% becciè enucd fi b., ad ires% t0 thc Can:%da Lité Building.

* * * H1111 Patent Friction Pulicys
D)emifisau the serrie, ofG..î ireX F.V.

t <3 IX> Iritu of clns, cait oEîtala
gtober, buse ige t.ifi rnellethir

WfOCha luy Oa flE1g #o

4 CANADIAN OCOAT
A. STATIGNA Y ENCINEERS.

A . L . ), 1'resdinî, &.. e 'l. Eaton &/ '

*Co.. 1 cr to.
JA. I t~t t .4S Sv.rvt uî> M nt milIln .

1420 ganne btrix1. 'Montrcent

MONTREAR INSULATED WIRE WORKS#

J. RossSON&C0.9

k INSULATED
114>ELECTR1.CWIRES>

Atil lile for ,tiflipciàtor.ç,A O U OF O UPICeI.~AND OUTccs OFFaqaîceL aa
I.y «u .For Elcîric Lighît Stations and ail purpqses wvhcrc intermittent power is rcquired.ý)

FACTciORY 41/'4 WILIAuM ST., MYILLER BROS. &~ TIOVIS,
M ONTREAL. (.Suracesaorts to 3lijerA BFOL 41 Miftchell)

-Orders soliuîctd .and c;îircftilly c.\ccîîtcd. Toronto Office : 74 York Street, MONTREAL, QUE."'
Il. O. Blox. 14.9. ESTIBLIS!fÈD 1869.

eTHE BROOKS MANUFACTURING CO.,, LT.D.,'
MAS'UVACTUREPS OF ..

YCARBON POINTS FOR AIL SYSTEMS 0F ARC LICHT

1


