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THE CELEBRA TED -BALL ARC DYNOS AA'D WHEEL NMEMEN T LAMPS.
WNE ARE GFNERAL MANUFACTURING ANI) CANADIAN AGENTS FOR THE

SLOW -SPEED ELECTRIC RAILRO%1AD
CENERATORS AND MOTOR8.

E) eQtlric ]Powver Gele birtors laiad Mo»tozs
For transmitting power in any quantity for Traction or Stationar> Purposes.

A,IUMIIiC IN.'Ç.ANU)ESCENi DINANIU lA.NUFAC.TLREI> IN AZ4Y SIZF UNDER WVENsrRO3tl I>AIEFNTh.
FuLL El.EcIRic RoA» EQUIP.%ENTS; ELECTRIC SUPPI'F-s Ov ALL KINI)S.

THE BAIL ELECTRIC LICHT 00., ITsO0F CANADA.
Incorporated tincer Domnlin Charter, 1882.

FULL STAFF 0F ELECTRIICAL ENCINEERS AND CONSTRUCTION EXPERTS.

BALL AR<C DYNANIO. CIAciTv 65 L.Ali-S. 2000 C.. > IAcII.
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r a recent test by Prof Cooley, of Michigan University, 48
degres of temperature was added between condenser and
boiler in passing through pump. C_

Absolu te Actuation and Regu/ation without the use of Tap pets,
Levers, or other Mechianical Construction.

M~ tuie cxhaust immnsgls ivaitt fccd m~ater and rcturns xo boilcr, there ib no Inss of
lirai, lience it is the inîust econoinical punmp in use. For hiot or cotd watcr or liquids,
mittll or without lland i>unping Attaclîment, NU I'UM1I' EVER MAD)E THL RL.
CORD OR BECANME SQ 11OPULAR AS truE. 11,NARSH."t
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KAY ELEOTRIo WNORKS
NO. 263 JAMES ST. N. - HAMILTON, ONT.

DYNAM~OS
,Por Ire- and u kelL/tq.

KOTORS
Proin 1-8 B. P. te 50 H. P.

il Rii brL J; L AA

DO YOU STOP YOUR MýACHINE
By lifting a tigh,1tner, throwing off the heavy beit, or stopping the

engine? Ail of these are objectionable.
We have patented a Friction Grip Pulley,

-comlpact, simple, durable, large frictional area,
ample clearance when out of engagemecnt, power-

fui grripping rnechanism.
We guarantee this pulley to work satisfactor-

ily and to be thoroughly reliable.
Made split when required, and with 2, 3, 4,

6 grips for any class of wvork.. Also *à Cut-off
Couplingr of the same desigyn.

Send for circulars and prices.

THE WATEROUS ENCINE WORK8 00., BRANTFORD, ,"PiN%111JA.

CANAqDiRIN ELÉECTRICAL NEWS AprI, i891

FOR STATIONARO PORTABLE. AND MARINE BOILERS.

4.oOVER 2,000 MARSH PUMPS SOLO IN THE UNITED STATES DURINO 1890

Titis cI 1.tUhsiMAI.t.EST bill, MARS'
,'>m VI-rti IIANt> I.KVEaRm.

JOHN CILLES &
\7 \y

f S,
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THE BALL ELECTRIC LIGHT COMPANY.
'îlE a.ccomipaniying cngrLving shows the arc: lamp ani brass

morking tleiartmnent of the Bail EIitrit. Comipany's factor), 70
I'carl birect, Toronto. TiIb representâ but one floor. Wc xxili
gi've illubtrations of thc d> n.-înio axnd armature departinenta an a
lateir issue.

'l'ie business of the Hall Electric Coînany lias bec:> steadiiy
anagngam now covers ail bran rches of clectric mianuifacture,

as they manufaxcture arc, direct and alternating dynamos ani

Toronto , Alndrxx I. Foster, H alifax, N. S.; Alexander Cunitir,
Hlifax, N. S.

Tiîird N..s~l.ittllev I laiyes, Toronto ; WVilliiam1 Il i inter,
Si. Cath.1 iies , .~e~n liarton, inzgston , Mubert 1. J n1 '
l'Ort 1).tliiou!siu , George E. Wiinn, Panri q1ainley . -NIe%.tliler
tcKcnlzie, Owen Sound ; D)avid L. Jolunston, Chathîam ; i lira:»
F. Chute, i lalifax ; Silas C. Soutes, Quccnsvillc ; I..awsnn Bl.

Knox, HlfaIix.

. . - . .7 v

AR(- ~?.I An.i) IlFts WoRKIS*(. DEI'I(àT.%ikN*. BAI.,. Et.r.rRiu. LiGIIT Co.. *lo-OxOTo.

ianips, railrond ami power generators and mioxors. The) make
niany of the fittinl;s in L-onnection xxitil the ,:bO%-C, .111( C.rr> a
full line of liL.h:i, railrond and power supplies. We would cali
tie readcr>s attentmon to the WVentroii in( iindctbtent dynaiiob,
î,oier gencrators and railroad motors, the Bail Company hiaving
reccntly secured control of ti sybteni for the Doînînion of
Canada.

NEWLY-FLEDGED ENGINEERS.
Titi, foliowing persons having successfülly passed the neres

sary cxaminations, have been granted marine enginees certifi-
catcS :

First class-janies H. Ellis, Toronto.
Second class-Saniucl A. 'Milli; Toronto ; Euigenc Belangcr,

Quebec; Constant Hamel, Quebec; W~illiami Parker, Kingston;
Sainuel Gillespie, Toronto; Alex. M,\cR.te, Toronto; David
Folcy, Toronto; Rupert McKay, Halifax; James Baird,
Toronto; Oscar Flumerfelt, St. Catharines ; Charles A. Farrer,
Meaford ; William F. Watts, St. Catharines; William Whipps,
Lollingivood; E dward WV. Fox, Toronto; Frank White,

Fourth class- Anthony Strong, Kingston , Join W. H-uniter,
Kingston , John Bolton, Kingston , Williamn C. Spencer, King
ston ; William T. Hlyde, Drcsden ; jolin tNcDonald(, Hiamilton;
j.imeb R)3 an, WtU>tlpuit , janieb S. Anî,Turonto , Alma
Lawdcr, St. Catharines , Andrcw- A. McLtrcn, Owen Soancl
W\illiam I-arwood, Onecn Sound , John Burns, Owen Sound
George WV. W. Rankin, Owen Sound ; John li. Ilewson, Owen
Sound; John J. Cawgill, Victoria Bt. C.; Samîuel J. Gilcs,
Toronto; Robert W. Moore, Hamnilton; Ilcitrani Meyers, To-
ronto; Ednîund J. 01.>dI, Toruno, Ia. Mudcland, l'i.-
toria, B. C.

Elctrie LighIt Docs your rnother knov yon*rc ont. Mr. Lrnp
Post ?-

Larnp Post. -Oh. yes. and yoti*rt? to Mlanie for it. too. you stuck Up
ihing that vou -.rc."

Electric Light : -Wcll. tlaat's prelly sirong now. hut tiien. you ffinays
mec liile gassy. and a little. just a l'il/e light in the heaid. you 1knew."

Lamp Post . -Vou nccdn' tilk, for )ou re a good dcal lightcr in the
hcad Ihan 1 ever wus.'

Elcctric Laght. Oh. thank you.* Grip.

%'ol» 1. \n. .j.
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TIIE WENSTRObM DYNAMO AND MOTOR.
'l'ir priuîripîl rcatrcq or Ilie Wriisiiniiiaitil the advantages

riliieil for il h>. i iumuuirîrr
10 'llie irfiuî clad field Ilineuts. iii wlîirlî tlle iîa.gntîzinig

tcoijk;r ar unidcd hy iron iii ever> IIosibI direction, s) Cliat
thue irni core. mîay ciilleci lil (if the ecitig force, radiaittl firoiti

FIG;. i.-TU'. WV'fRuu» G',l ,.la (suis, VIF.%v) Sunowur; 1

tlie coils, eveuî Chiat part uliich is usually dissîîîaîcd ii thie sur-
raiuuîcings. 1< t ollows fromi tlîis arrangemnent Chiat the cxciting
poiter is less In <luis mlaclnc, ail otimer tlîings being ec1uail,
bcaaise <h lîowtr haert is better lîtilized.

(:!). 'l'ie btîuîed %vire in <lie arinature. In <lie WVeustroin the
conchîuctors are huricd in grooves, or laced thimus.h Ilotes irans-
v-ersaly, iuî iliL periplîî,ry of thue armnature, <lie distance beliveen
tlle poalc plece and cote bc-
ing liiiitcd ouîly to Cbat
binîait si).tce required for the
--aleé revolvinîg oi the rma-
ture (Sec fig. i.) The
resstance of Ilie maignetic
circuit is lîy this limans re-
duced inia liigî delg.rec, andI
the nîagnehiziiîg pîower usca
for crcntiîg <h le îccssatry
magnetismu in tlie amiature
is nlso dccreased, <hareby

effccting a sivins; of power.
(.I ligliesi eirTicicy. an ,,

othîcr words, the Iargest
au1nolinto ai iglit (or caîîdle
potver of lariîps) ob<ainablc
witlî tli lcatst :uîîotnt of
liatacr receiv-etl iroin the en>-
gine.

(4). Econoniv oi oler.a-

Interruption frontî cxternal injury, ant herc. is.no risk ini. trns
Îîortation or limndling.

Ail parts of <lie dynamo ire- easily accessible. There )s ano
loss of external rna.gntitiî into the surmnunlduig air, as shiotvn by
thie ratter failure to attract or inagnetize bits of iron unt proxiînity

<Co or in <ie vicinity of tia unacluune ;conscqtiently, no uuagneciz-
ing of wvatchecs or
othier dclicatc instru-
uîtents wlîcen bruglit
lienr it. For marine
Iiglitiiig titis is rc-
garulcd as ami es.

tire, ais it ica no
detlei.tioii Ur thc toii

palanit. llcîtiug is
saut to lc amoiced in
ic tige of Ilais îuîa.
chine, canseqruently a
saving ai othervise
wva!,tcd power, andI
enctla-ngering ai in
buîlation or btoppling
of the machine front

~. snch cause- l<y

.. autohlitiL regailatipit,
il is claliniec Chat any

- nunhber or l;în>ls lcss

the dynainu --an bc

uu.atel> the bainlC
tcofluin) ai powver

icUJSiUuS ANI) AIISIATUIt. uN POSITION. per laimp, anti any
changes ai the numn-

ber oi larnps burning can bc macde Wvith perfect safety ta the
laînps and dynamio %vithout requiring the attention ai an attend-
ant at < he mnachine, and wi<h the Wcnstrom system lamps oi
v'arious candle potwcr cari be- tsed froîn the saine circuit alt<ie
saine tinie. The thîoroughly insulateil character oi the dynamio,
together with tire low voltage tised, is said ta rentier tlie
WVenstroin systin cspccialiy clesirablc and salle For hous, liotel

1 5> No Ni.arking. I
Tlt, base, rast solici wiîbi

<he body, is broid and
loxig, giving a iirn bcd to

tlie 'iiacliine. The- siaft is Fi 2. - TJKWN-io FouR i'li.v S'iSiuiDE (sV-uNt IîîvEW) SIIOWING FuELD CourS. POLK~ PîIFC.c E-Tc
oi sire), grotind on dlend
centres and runs iii conipasition-selinihing heanuigs, însuruîg or other lighting service-
perfecs lubiîcauion and reduced 'rear. The calumutator us coin- After a series af crirfl tests oi tlie WeJnstrom, Proiessor
poser! ofniassîvr ropper bars. dors not tient, an(l ne% ci tieds Kapp, %lic veIebi-.tcd Germnan electrician, wvrites of this nia-
rencwval. lis covvrc structure precluttes the possibility of an chine as followb . "The Wenstrom pobsesses many novcl and

CRlqj;DiAN EiLtisoýrRiCALi NEWS April, 1891
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rennrkîble points. li is '.cry simuili t.onstruttecd anîd anoNs
sui>stafltiaiiy bit lit, bathi as ta ciccîrical and mliehanicai details.
t-. tuo tisi tile a machine lias ncver beenl seen in tIsis country
iititl utiiazcd ail lte mnagnet forces as5 fuily aund i uniergnes- 50

lutte Iass of p)owcr as (locs the N'cnistromi. It is impossible ta
titilize ait sucb inagnctic forces wîtiîouî the aiti of ttco %tr
essentiai poinîts, %whichi arc tue principal fecattires of titis machine.
lit ait the icst dynamos, as at 1p(esent constructed, tire mariner

uat %'% 9i îîî thet.*rtll.tttitt 8b ZSULhh tIt àl ;. 18111îUbiblc. tu brillé tilt
.Sgîînaîure 3urf.t,c âtffacletntl> -Iutc tu tilt icid pul<.b tu ub, i.tc
tit iait.Isftlt. iebab>tn-.c, '.thit i s t cr> dcslia.bls tu du. I n .îii
ii,.îdliànt! at lprcst.'n un the, ntiiket, tht ui1 tamnià of field mag
îît. liait becui >tri-t) ti> .crud to, aînd tht turrentb protiured
b> themn gcnente îna.gne.:ism in such a way that a large anti
v'aiuabie portion of it is gcncrally iost. This, as ttili be r-cadily
pe.-ýeit'ct, it is t'ery desirabie ta utilize, as, if it coulti bc retaineti,
more înagnetisin could be generateti with less powver. In te
Wenstroni machine tue desired endi is attained by the pecuiiar
construction of the ficid în;gnets anti the cast iron sheil, whicb
%visite accomiishing the resitt demandeti of it, aiso rentiers the
dynamtî more substantial and rigid in aht its bcarings. B>' this
forni the magnetic forces %vhicb are gener-aiiy iost in miser miakes
of machines -ire tetaineci, white in the arunaturc te two great
obstacles are ot'ercoîne hy icssening the distance bctwecn the
armature and the field, and by reducing the înagnetic resistance
10 tht core. Tht machine runs evenly and sinoothiy at
extrenîieiy Iow speed. A carefl examination of il wiii convince
anv one that it is te vcry best compaieti with other machines.
In point of spced none' cans equai tht \Vcnstroin, as il protiuccs
more current rit iojw specd titan any other éan give rit higli
speed. This machine bias ot'crcome somne of the piincipai
tiefects of othet makes in spced, cfficiency, weight and electrical
ant i nîchanicai details, and no machine of equai capacity ..t
prescrit known coutl bc inanufacturtd as cheaply or run better.'

THE «WVENST-RONM" SLOV SPEEI> RAILWAY Mi0TOR
is a four pole machine cast in ont picce, being vtry
simple in construction. Tht field couls are wound on bob-
bins whichi siidc on 10 tht main poies at cubher endi of
tht niotor. Tht construction of the armatuse is simii:tr
10 duit of tht dynamo anti genserator, but ils acivantages
aire ce'cn more apparent for tbis work. Tiiere bcing no %vire
on surface of the arnmature, iî is possible t0 surs it witbin 1-16
inch of tht field potes. 'l'li boxes are so arranged as t0 take tip
any wtar,.and by tht saine device the armlatuIre cani be adjusteil 1u
i-ioo part ofan inch. The difficuity of takzing ont the armature
is obviated by malang the pinion sent conical, su that tilt pinion
cars rcadiiy bc takecn off and arniattire stid out, taking but a1 fewv
moments lime, wilhotit any danger of injury to armature %vites,
which %viii bc appreciatcd by persons wbo have hati this diffi-
culiy> to overcome. Tht WVcnsîroni moror complcte wt.'iglis
about 2!,000 ibs., and it is claimced wviii dev'elop 351Il. P., aiîhough
te ma.-nufatcturers have scen fit tu rate kt qt 25 IL. P. lIs spte-!

is only 400o revolutions per minute, which C'ows it t0 bc gearcd
tu the cai- axie d:reci, without the anno ance and expense of the
intermediate countershaft. I3rubh %.ltr .e atrangcd lu biidtc

on 1 tu t bratket so uI lit> r railtirw .ttdjt%trhitir takvni off tlw
mlotor a'ntirciy wvithout îcintcwing the brackets. Buît one nîotr
iS îsCd to .1 (..r, t!Cllttill ifl 5itCCII L.ISCSes t! ,,îîetI ai des,
or ttork, rendcîs two illotcîrs ncrue.1~r), .1% il is an1 ilmpossibilit)
tu c.onsîruct tîwo miotors identical in patwer, spiccd and other
dctails, the resuit bcing thal t' liere two air applied tu tc car

aseonc dtocs the grcaîcr barc of the wnork therefore, %viite
one is rtinilg liglbî, the otlter is overworked anti overloaded;

dhcte are also
twicc as mlany>
parts io weaiî ('lt
anti kecp in re-

li înn' i f theIîrnn
(or, il ttiiI give a
înladîîîîti spced
of 15 miles lier
hotir ý1bY one
reduction and

C itou usn e r a 

Cil înotlîed gear)
tht armtature is

.Montlu aut ail

i, WIc-rI. tkTIoucii Io.$ NvEAI< I'i.iIiiici full speed re-
gartdless of the

àlcc.d of tilt -.l, .and La~nnn>î bt tktd of o uî U ciiuctd i>
irecan> tif thib h> iauult.tl% >4L.i ti-is.d ticf dis. %».ti an1.%) lit. Lijd

%%t îhutit ICiaLaitaii (U ,litd -if tii ii-4tit, tOàl i~i î.a) lit k .pt suun

ning .îii ci. *Irb lîî u .tutl> flht. j-t:kaîî &i mît ~aî ung tnd

Further partîculars tt li bc chccrftiliy suppiied b) thlt Canadian
iiin-nufacttirtrg agents, 'riiE Bu. E C'1IIt.iTCo., LTI>.,
Toronto.

TORONTO WATER SUPPLY.
rîiiv Toronto water supply continticý; to denmanci a j4reat ceti

of attention, anti tire daily paliers :liec consiantly referring eiitcer
tb the quaîntity or quality of ilit stipply or the mnagaement or

FiG. .4.-Wv.~srRoNS SIî.ow Si'va' STktraý-r CAR MtIcTOC.

inismnanagemnt of tht %%,.lier works department of the civic
goverrment.

Public opinion, or te opinion of tue public, seenis fat'orabiy
ý!sposed tu tht idea of a suppiy running downi hill instead of
Geing p-imped uit, and no cioubt if i ranl bc got it wvili bc a grcat
tirnpiovt.met. Pore watcr and plty of it shouid bc supplied,
and e,,eky hotist'holder Shuuld bc made to pay for Iii., sh1are of

cAeADlAt4 IBIIECTRIC);Il r4r=wsApril, 189s
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the watcr supply a% wetl as %<or police protection, street cleaning,
etc. The gravitation gcheme, even if stdopted, caune possily
lie in operation (o)r several-years, and the water ks required now.
A new pipe has been laid, btut not yet compteted, to bring the
lait water into the weil as the pumping bouse. The pre4ent
pipe, which fior over 4000 feet is ent>' three (et in diameter,
cannot let as much water into the weli as the present, engints

leakage then would lie (rom the pipe insu the bay. The water
would bt more easily lified by the present pumps, and they
wroult work more saîisàctonty muid pump a largerquantity. The
Vimifty of the supp>' would then lie of undoubtcd purity, and by
runnin< the centriÀaal pump on tht island at a higher speed the
ywàsa/i/p could lie indcfinitely increased as the public deniand
becamsejreater. After tht gravitation scheine has been settled,

Fic. s.-*iECrTI<»At. Vircw 0v WrmsTatou si.w srKxi> sTrATIoNAaV moTOIIt. GitAnimc tttr.CT To SHAmT
[SSe description on pages 46 and 47.1

catipump ouî ofit. rhelpresentlpipehbas oftenleaked so badly
atimc point that boy wter has guI in. ro many it seeis a
miyster>' how a pipe undcr water. but full of watcr, can draw
watr into it out of the lia>'. The reason ks that the present pipe
supplying the wel is s<> small that before enough watcr can be
got to flow throisgh it to supp>' the pumps running at their ordi-
nary speed, the w:mîer 1ev et ini tht well is about 13 (cet below tht
levet of the water in the lake. Hence the water pressure inside
tht pipe is lebs than that outside of it, and any joint not abso-

Fn;. 6,.-SkcTioN OF IIYOUAULIC GR.AU.
J,'mdesc-iption o lug 47.1

lutel>' tigbt wull permuit lia> watr ta kýntcr. Tht new pipe ks
considerablv largcr than tht present one, and wbtn it is in use
tht watcr level in tht wclI will lie niuch 'higher, and the danger
of Icakage will be greatly reduccd. Even if the new pipe should
be fotind flot absolutel>' tight, a ver>' simple remedy could lie
found. Il>' neans of a centrifitgal punmp or a spiral pump, tht
umIer could lic rairned over on the island, and the wttl at the
pumping hanse kept at a lev.tl a little above that ot tht ba>'. Amy'

a% in al likelihood it will lie, ta be doubîful as ta quality and
îoo expensive as to quanti>', then tht question of -tdditional
pumping stations will be sure t lie raised. Front ont point of
view it is a wisea;nd economical plan to have tht machiner>' it
ai ont point and under one management. Front another point
of vitw it is most unwise and positivel>' dangerous.

WVhat would Toronto do for water should a boiter explosion
occur at tht main pumpinit station as disasîrous as that in Que.
bec last month? Ont boiter exploding might do in a moment
damage enough ta, destroy tht buildings and ta disable the msa.
chiner>' ta, sucli
an extent that
no pumping
coutd be doc
for two or three
weeks. WVhere
would we Rel
water? ln some
towns water is
sald on tht
streets as milk
is herc. Ima-
gine bay waîer
carted ibrougli
the streets and
sold at so much
per pint 1 There
should be at FiG. 7.-HytmAut.ic G«Ast wrIu in. aHAnGE

teast tuo com- AM.K RUNi N Woomms Cou..
plete and inde. [Se ducripti cm pNM47.J
pendent pumping stations, each large cnouagb to supp>' the city,
and so far separate that an accident or lire at the one -woutd Meinjure the t hmr Each station should then lie kept rucning at
hif, its pumping power, anid sbould ont become enirel> dis-
abied, the other would lit in aider ta, go on in fuit power as once.

Tht gravitation scheme advocate says "'«Get ouir plan and
there wMl be o boiters ta butst and o engines tu break down r
That nia> be, but the bursîing of pipes and the bueaig of-
water channels have led ta as serions resuits and as long stop.
page 0 oU OpY as eve occts-red b>' tht break.own of a pwop
Cui explosion of a bouler.
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THE ELECTRIC CIRCUIT.*
lut.1 c.îIt ll tltitul I!, tilt p.il Ur pIJ.tîtsl b> Idi tu CII tiltin

1,.ubc , îIil Il h.i.ltibî )Iilc It f n>là.11 ggîI 1Un oint, ,d> the
cpule of tilit g.enier.îlu, Ilirît.iil ltet n me, tablub, e-.,

lui niig tilt U.\îerîltî qircilg, b.iek <o the ncg.ttl c piole of <lic
,.ttlertOi, dad ii nîux bh lta ro<ie litibllgite jnlu fi ui n mh tl i
sîartcd. I f any portioni of tue circuit bc wtvîing ; ias is ta

1s;I>, if lucre bc ai) place, or aiy body presclit in tilt uatli of tlte
t urrent, where lte ;îv;ilable IE.M.F. cannot force any cîîrrcnt
tutrotîgl, tiieu 110 cîrrcît passes iii aiiy paru or rite circuit ; anid
ste app:îrîus nîticli siîouid have becît aetuated by lte ciii ent
dots îîot work. A conipilete cicciricai circuit is sonitlivies

snknof as a cAIsecd cit-cif, anîd tlie oîîcraliotî of caîîsing iTte
turrcnl tu ccasc is referrcd to as /'rcaikuz4 t-rat-ii, or <'pe/nmi
,icil, anti agaiti, a1 circuit uts n itii 1u ettrelit i!,asit is
solletilies calicti an depen ci' cuit. liîus, .1 dytnamot mtachîine is
sjîukeni of as beiiîg run ont aen circuit, %%-ieui no wvork, is bcing
(lote iii tlie circuit extertiail te machine. ''ic saine currenti-
ltai is, te sansie sîrengîli or cîîrreîîî iii imc?-pse n

cver parI or a closcd clcîric circuit ; so 'tuai if a bodiy wvliose
resistatîce is cotîtp:.tr.ît:vely Itigit forîn parI of lthe circuit, il will

nekntue currcnit passiîîg ins evcry pari, in accorciatce wiîii
Oli's law ; anîd conversely, lowcritîg the resistattce oif aîîy part

of lte circuit tvili raise the curret sirengili.
lThotîgit it lias becît siaîcd titat for ail1 elecuricai actiont, or

rallier for lte working of ail appar-alîls rccquirinj; tue passagec ut
e'icctricai cumulens, a conîîuieîe ciecîric circut illtcesb.ar>, il
(tocs not foilow tai lucre inay nol be more titan one elecîric
circuit ; in fact, tiiere tnay bc as ma;ny of ilei as you like, anti
îtey itay bc arrangeti aIl 10 enianale frtin oîne source, or 10
braticli ont front olther cir'cuits. Buît 110 titter lion îtîai>y lucre
-ire, <lie saiste rîties hld gooti, viz., thai nu cimrent ili 1a; ii
aiiy circutit- -whtîlîr iî be (lie of a iîîîtî!'r of circuits, a brandi
front attoîter circutit, tir il, binitle circuit b>. iîself-uiciss tuai
individîtai circuit is coîtple ; anti il foiion's. of coutse, stai in
lite case of branchies froni a harger circuit tce main circut aid
lthe izidivititiai brandi intisi bc coîtîpiele. Ftrîter, wiien a mauin
circuit is tiided itlo a ntîîîbei' oI brantches, technucaliy caiic.i
derivatiolis, lte cîîrreîîî iii tue mitan circuit tiivides beuwcen tue
bratîct circuits in the inverse ratio of thîcir resisiatîces, tc
braicî itatiîig the iiigliest resisî:înce îa.kilg lthe sitltliest cîîrreîîl,

anduî vice i-eso. This ag;uil is sirictiy in accord;uncc wviîi Ohii's

A simîple incîtoti of grasping the idea of ait electric circut,
wiîici lte atîor lias beencît isoîîed 10 platee befuiietilie pupîli

CZZ
Fis. I. Fis. 2.

of bis rinn ii tilt cariy days of their articles, is rte following
Ima:gine a complete ring or hoop of wirc, as shown in Fig.

:nid titat anu ciectro-iinuîive force arises it soite point in the ring
of suffncient inag-nitudc to gencratc a currcnt. Titis current tviii
go on circulating round the rin-, as long as the E.M.F. e\isis,
-tiIl tie wite reinains intact. For sinîpiicity, il is assumced ilt
the ring is perfcctly insulaicti frot et'cîy othier conductor, and
thai ilîcre arc no branch circuits.

Now, suppose that wc cut the ring or wirc with a pair of plicrs,
i anv convenient point, as Fig. 2. 'llie current will no longei

pa.-ss. Now, let us takc a1 galvanic ccli and connect ils twfl
poies-that is, the points at whiclî the current cans be takcen froîn
il-to te ends of tc 'vire wtc have jusi cul, as Fig. 3. W~e have
in the galvattie battery the source of clectricity wc require, antd
Uic current froîin il wiil continue to circulate through our ring of
%vire andi our celi-whiich il inust not bc forgotten fornis part of
our circuit-as long as thc celi continues to crate an E.M.F.,
atnd theî-e is no break i itny part or the circuit, cither in the
'tire ioop or in the ccli itself. lti how are wc t0 knot that we
have a current passing ? Wcl], in sonie cases lte action visible
lit tlle baller>' celi telli us, but not aiways ; afid, as wc shall sec
later on, a batter> înay bc consumir.g maîcrials Mien no useful
wvork is being donc. Cut the wirc in a- second plaîce andi con-
ncî to the ends sorte apparatus that wvili denote the presence of
the current furnisiied by one cell, against tile resistance of our

*Wtkeerc Eiec:riciîy in lioi and %Vorkilîopt.

loop of 'ire , ba> .111 clecîrt trcîiiblitîg bel, s î. .. i lie
e uiftciiit di.t n ill p.î s l lit' le L. M th. e-te.ited Il% the ccii,

tli tlutl b> tilt;ic Istitnc ut tilt timiii , tlî,î i%, tlie etiiiibitte
oCr~.î~ f <h', t.cl, (lt bell, .îîît flie tîiîeeî mtre. Il Ouîr

bell i:,tî 5ri~c unr n( %tilt tiliet ent il.biîiè iii tr tir-
t Uit, à1 %%Il i i I e iî> igi, td niIli go toit ouil mi c l t i l,
baller>' crases la cile an . M.1,ilîie is a break ini tue
circut as before, tir the resisîaîtce tof soutec part of lthe circuiti-
say litaI, <I the ceil il-seif -ilises stîficieltîiy lu retitce lthe cutîret
beitîw the stiengili aI wlticli the heul ttilh ttork.

lThe quîestionî of lte inîcase of lthe rcsistanîe tîf t(hie battry
ttii be tilut %viril laser oit ; at lîresett te t%'îli only coîtsidcr
acîtuai breaks lt lthe circutit. Cii the %%-Ire In a tîtirci place, anîd,
titis lutme, insert aîpst as silo%% si ii Figi. 5, abel .î ire to bc
sci ili et er> opiiant ali eicctrie.ui .pp.rtr.lîs uleahlersb n îtiotv,

Fig. 8. 
i.4

anti s arrangcd îlî,î tlte i% try bi>îîon faîciîg Ilient, Mtien presu'
b>' lte îlîunib, briuîgs lthennto inîtetailic conttact ; Ilie enîds of
Ille two vteies beiîtg conîtecteul Io the Iwvo Sprîlngs.

If ive have carried oti lthe abote experîtiettil caî'efttliy, the
bell ttiii lion rintg wltetevet' ne press tlie bosîtotn of our lust
anîd tee have contrel of (lie bell as long as ne bave no otîter
break ili ottr circuit. il is obviotns, of coturse, thai tue %v'ire cou-
niecluîtg the pîuslî, bell, anîd baller>' îtîay be of .îîy conttenicnl
lengli), ,irovided lthai îîc baiser>, ttire, uitd bell bc so proîtor-
tioîîed sisal (lie latter wili rîim, n il lthe clîrretut bllasses, The
reatier itili recoguize tlt ar'ratngemient as sisalî ofait ordinart'
doîtîesîic cicîric bell.

Buît non' cII our itire iti a foîurîlî place, antd tte shahl fiuîd sisal
we h.ave iosî the coîtroi of oîur bell, be.aîtse ttc have aioîter
break in lte circuit besidtk lie one ai îîusl. F -ig. 6i.)

Let us suppose, aisa, ltai otr wire is covetcd itti guluta-
percha n'liclt te kîtow lias a t'ery Itigli lesistatice, ait is, for
itiosî iiraîticai pitrîtses, auit tîsîtiator. Sîî uîîose t hat Ini ait> ntîe
Of lthe Lietitninb me litc mallue- 1< baîtery, bell, or itust-%ve-
neglectid t retîtove titis covcriitg befate îîtakitg our conîteclioni,
ttc sitoulc ind tuiai tte htall uto clirrent liassiîtg ; anti lte reason
itottiti -igaitî be, becatîse, in accord:înce thl Ohitî's iaw, lthe
resistance offered by Ille tto îhickliesses of gtta-ptercha 'tas so
grea t i roportion t 1 lthe k.M .creaici b>' rie ccii, tîtat no
.tpprccii'ie cimrentî cojilti îass. 'lhercfore, it aui connîectionîs
Ibe.weeîî tuire antd ttire, or beiween n'ires aitîerrninais or ailier

Fig. Fis. 0.

connecîing >icecs, ne altta>'s firsi teitove n-iatever inuîlaîitîg
coveriîîg nia>' be presetît, anîd ne :uiso sciape tue ivire bright, as
tiirî offers a iiîer resistance itan caoîper. Thte 'emier iitt
flot imtagine dit guttia-perchia affers an tîtîpassable resistance
ulles.r ail contditionîs ; aclt case n'orks oti ini exact accordance

nîith Olti's iatt. It teas oîtlY becatuse <lie hi.M.F. of Ilte ceil
n'as ion', tîtat Ilte gutta-perchia iîarrtl the passage of the cirment;
if a iiigli tensionî geiteralor hll beeti ti!seci, soîtte cîtimet iiglît
have passeti thitigli lthe covcrîîtg.

Let us attacli %ires to te oeil anid iîaîter>', anti le:ît tietti Io
a secontd pusit, as shîott' in Fig. 7. Mc ltî.-C tlotw a circuit wiîli
two branches, the bell antd battcry bcîng iîcludd: in caci, and
îte thierefore control tic action of thc bell froîin cither pusit, so
long as titere is sn otiter break in lte circuit. If titere shîouid
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lic a break litii ht portion oi <lic circuit lîeîaeeuîi Illc bell and
battery wlîiclî is communl in l>aîl brndcies, ive loe hIe contrai

of' <le bell from boath flushes. If ilie is a breauk, otiiet titan
<liai nt Illc flusht, ui enfler braticlî oîuiside <lic bell aind battery,
wc fuse Ilie contral af the bell l-amin th l;ushî belongii> te duat

lîr.nclu.
1P.vcuî a break tri tlie circ.uit stcli .îts sîu-ic.îly in ac.artlance

wiltli 1. l»w. If nu ctîrrcnt passeb it us l>ecat<ise <lia uesis<*
ance intcrik-se<l hy <lue break is infiritely large, co,îiîareul wvith

tlc L. M. k. aivaitble. 1If tlie 1l,..M. F. w~erc inc.reasedl ic> luch,
a current iigjli suif1 pass, as ai tlic oa f tihle cîccirit. spark,
tlie arc lanip, and iun a lîglitning disvh.rgc , tlic strengtli ai tlie

current in cadAi case being stricti> lpra-
jiartînnal ta tlie 1..F-. (fi% ideul by tlie re-

.i%;tnca but it us alîîays ncessatry ta be
sure <liaiteiu have ./ tlie rebsistasice af
tlia circuit îndutled ii our talculation.
N ui uuftcuiînly itle rebistanca of tlie Men.-
crator *itself, of the bodly fr-oni wlich tic
torreunt îîrînccds, k, oi' eu-y greai iuîlport-
MlLec. Orteil, toti, nilitter whicli WC (1o nti

rig '..ît sîuchl as dust or chu-t, intat poses tsed1
in tlic circuit, andi before ne cati apply

tlic law corrcctly, wc nust know <lus, rebiiailca, anid il mtîs
take ils place in aur calculations.

Il nîîay îîerlîaps be as '.'eil lieu-e ta give <lic ruile for dcterniiin-
iiig <ha joint resistance ai two or ure clerivecl or branei
circuits. Suipîîasing <liai ie have a source ai cleciu-icity, witil a
certain EMl.available at a certain poinît, fronti wliicl bra ndi
osut scierai deriveil circuits, as thcy are called. 'l'liec etrrent iii
cadi brandhi s detriiiiuie1 striciiy by raicreuice ta Ohim's lau%.
<liat is, tlia E.M.F. bcbng tht' saîil, ail ire have tn (lo is to
divide it by tlic u-sisiauice in cach case. A dynaio fécding a

sitiuuîbcr oi inicandescent lanumps is a familiar instance, andI casily
unders<ond. Supîpose <liat tlic E.MI.F. is <lie saun lic h <er-
mninais ofai l tli launps ; <lien, if li# rcsistance of cadi lamp is
tlie bane, hIe --ut relit *usig lraugl cadh%il bc tIha li saine
but if <licit rte Sýt.IflLCS ie Ilfflcrcnt, a:,a u<lie> e au-e ai différent

caudlejau ausu daifei cnt patteins, ilit nue calculait <lic cul
rent un etu ç,.ue b) dit. fariîolà , and bau ing obtained aIl1 tha

currents, :tdd <leieu togctlîcr, aund apîîly %.:je fonnula R=!*- Io
tlic whole, anid we have <lie joint resistatîce ai tlie group.

Ta take an exautîple. suppose va liave a dynamo, or an elcc-
truc llb'lit scervice wiilî ion volts différenice of poîcuitial, and iliat
ie hlave laips whoçae resistnces wlian borning aie respcctivcly

4oco Olîtts, 200 Olis, Io:) Olîtts. 50 Ohms, un 0Ohînîs. Tliese
lanips will take 14 Anmpere, 14 Aipere. i Auuîpare, 2 Aunpau-as,
and tO Aunpcres. Thei suino atliese 80+2+ 1+ 5 +25-375
Aipe ' es, and ticir joint rstic-=,,-7' Ohmns.

*rhe, joint ucsibttim.c aif.a nuinbes oi bi.indîI tircuit:s, %% liusc
resistance is cquual, as, say, a nuiher ai incaîndescent lainps, ail
oi <he saute îîaiîci n a i ofhe !s.uîît. .inle pomeu a-, i'fuund b>
siitîplî di%. idîig <ht ofsstc aiunc bî.andal b> tlie rtuiber ai
braindlis, tlîus>, if et hî.ne,_, I.iLîuîîp, c-ch ai 200 Ohu> ruaibt

atîce, thîetrjouuît resistauice us ecîoal Io ",,'=o ohmis, urben tlîey
a-e atranged as brandi dicuits ernanating fu-ont the satie points.

Oi course, in actuual uvou-, you (Io not always have ail tlic
branches einainug lu-mn tlie saine points, and it is <lierciore
geneu-aliy miore tronvenicuît to calculate the curu-ents titan tlic
rcsistances.-

For îwo bu-aucli circuits ai unaquai rasistance, <lie joint rcsist-
ance iîîay ha rotundl by nulîiping <udcr resistaunces togetîter, anîd
diviudin., <le pu-oduci by <liai: Nouit. Thîus, if ira have two, resis:-
ainces io:înd 2, tiuairjoiti- resistkiic=0 ='--t Ohms. For
any nuier ai braicl> circuits greater <liait twa, tha <annula
bacoines snniîawhat coiîliratcd, anîd the tnctliol ginen aboya,
ai findiuîg te clrrent sî-rengthi n enei rasze, wiii bc, fnund

sinîpler
Tisi~ ii.hîc:r nilii bcexph.Juici mare fulI> "lien claaling mith

clecýt- Iiilîtsug Litstistb. It nia) be mnutiuÇied, however, <liai
the role alîplues ta hucli brandi circuits as <he insulation ai tele-
graph au- trIephonc fine-% andta <o <at of cables for aiactric
lighting or transmîission af powuer; cach unit aI lcngth, say a
mile, or a lîondrad yards, Dnd cach pole, being considercd as a
scpartct brancb. Thus, if the insulation resistance of a talc-

graph or tclalîline linea t i a say, tlie resistauce bctwcuî
1< aîd tic carîli bc t,r,oo0 Ohmuîs for i mnle, fou- .oon mles
il wvould aiîly bc i,000o Oltuts, ante le akage patlî, as 'viii be
explamet laIter, iraultl bc very seriatis, ats, witli ordinary telegraîtî
irire, i< îîotld lie less <han <lia ai tlie îîraper candoctiuîg
paîli.

The -. *ttrh. In connectioui wiîî tlie electric circuit, tlie Ea-tIi,
or (Gtcuntl, as tlic Aniiericans tarin i<, otenl pla>'s a vruy lutîpori.
ant part.

Il has been ex1îlained dlit lie clcctric circuit ousisis ofia
huatîl, frein the gemierator, ilîrotug t <le apparatus <liai is to ha
urarked and <liai ut-ich i te <o urk il, b:uck to and <lîrougli tlia

geiratar itscli. Il uvill l>c sen dit <he apparaios ta bc wou-kcd
<lic bell, Ininip, ou- wliatencr it iniay bc andtI lai urliili is to

conitroi il sa> tic puslî, key, or switcli iay La saint distance
alîart. Thils uetuireuîîcnt îvotld nacessitate tira wires ou- couit
dîtctou-s bctwecn tlie tue places, tunlcqs saule ailier piil cauld

ba fuintl <lii wruld liarfarui tlia office of ane %vire, antd carry
tlie rewtîing corrent.

The crusi ai tlie carili a river or stu-eaîî, tlia mataIs ai a rauil-
unay, <lia wa<t'r anîd mtut ni a tdock, tlie gas or watcr service ai a
town, îîîay cai foru-i this patlî, anid tîtus save aile %vire or cable.
Buot iî îîîusî be distinctly bdtii iii iiiid iliat "ecu-ih,» or "gu-otind,"
as anvthiug whiclî ansuvers tItis pou-pose is techuiically callcd, is
stîbject to Oli's law, cxactly as tlie wire or cable wliicli forins
<lie otîter part ai tlie circuit is. If tlic rasistatîce ai any part ai
thie ea-tIi circuit is htigli, il will uveakan <lie currcnt, exactly as a
bad joint uvauld, or a small mire. Tituus, if yau itiake canuiection
tn tlic gas-pipa, and <liera liappens tn bc a goodgu:s joint ; but,
as olîcn lialpens, a bath clactri-al joint ; beiween aie ai tlia
feetl pilles and tlia mtain yetn gai whlai is taclinically kilown
as " bad eau-ti ;" ou, in otîtar words, you hava a resistamice in lie
circuit <liai you liad not bargained for, aiid wluich nuîsî ha
avoidel if passible. So aise witli reicrence a tha rails ; if <lie
counections betwecn <ha rails ai th i liî-plates au-a noi electri-
cally good, a like resuhi will llour.

l inust ba borna :n nîïnd, tan, dlixi tha resistanca oftthe ea-tii
circuit <nosi be proporiionate ta the cou-rani tlti is ta pass.
Tîtub, %%ha< %ould be good Carlit for a telephone cou-rani uta be
%ci> bad Carilit for an elaciric liglîting curu-ent. V'cry large lu-on
watcr pipas, aven, migit offer so îîîuch resistanca ai thecir joints
as ta ba <juita unsuitable for cleciric-ligliting curu-ents of aven
itioder-ata s(rcngih.

Auîotlier importaint paint in connectian wi<h eau-ti is ils varia-
bility untlar différent physical conditions, If tlic cust ai tlic
eau-iiha bc aad, for instance, in vrauy dry waather, or- infrst
waaticu, tlic rasistatîce unay be alitiost infinjie, as <lic conducting
pathi consists ai <he uîloistura in tlic pores nith <lceau-ti. Agiin,
a dock with 2o, faelai watar in it wotild afford a gond conduci-
ing path, ires <lie dock cinlpty migit flot.

1< uvili ha easily understood, toe, iu-om %vital las bean said on
the laws ni resistance, thati h is ai importance tn have a large
surface in contact unitît tht' eau-îh, or wha<ave- iay ha used for a
ru-uun, as Ilia resistance offércd by the' earth wil! vau-ý direc-îly
as tlie distanre betîreen <ha tii-n surfaîces, and invau-saly as ihîcir
sectional au-a. I is aiseofa impartahice tbat ilte eairth-pl.ne
slîould ha proportionad tn <ha cou-rani <liai is <n pass, and tbat it
slould be subjaci <n as litile clianîlcal action as possible. Undar
tlie i-euy besi conditions ihere wiih ha saine rasistance -at the
sou-lace of thea plate, whicra it is iii contact with eirth ; andtI lai
resistanca will gcneu-aily indu-case. owing tn chernical .lction, Il
is <tu-ciore uvise, in layitg domvn clecirical apparatus, when using
eau-<h, te allour for <bis, and tn makc youu- ath cûnnadtions very
nîuch lau-gar <liant hey atherunise wuîld have tn be. or tlîan a
coiisideratien ai thcory simply innuld dictaîe ; <liai is ta say, the
<licou-y <liai mvnuld apparently apply ai <ha lime <ha plate uu-as
laid :hawn.

The aarth is, ni course. subjeci tn the sanie laîus ni derived
circuits as other candoctors; and wue înay axpedu <bat if a pou-ian
ni the aruthu's crusi, or. aStreamt, gas or uvatar service, fou-m part
ai scieraI çircuits, portions ai cou-reft fromi one circuit uuill occa-
suonalhy find thtaîr mray into ailier circuits ; and accnrdinghy ire

find <bus tlic case muatli talephone circuits, il baing mosi difficuhi
tn preî-au': messages bcing lucarci in su-lu-s tnet iîîcendad fos-thiani,

oming tn their passage by eau-lb. This is ahivays more mnarked
muheu-e aarth is bad, or of bigh resistance.

(Ta Corniimed.>
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STRATFORD BRANCH 0. A. S. E.

CON rINUINrG aur sketches ai thc ilresiîdcnts of te variaus
branches of the Cnnadian Association of StntîanarY Engiuîers,
wce have tiîc pleastire tiîis month af prcecntrng ta our rentiers a1
unrtrait ai Mr. Jahin Ila>, who ably presides avcr thc destinies
tir the Stratforil bra nch. Mr. 1llay's acquaintancesiî witiî the
,;tiun cugine dates back sorte sevcntcen years, during wiîiciî
period he lia2 becn Iaying up) a store of pîractical knowlcdgje
which is Uic fouildation ai lus prescrnt cficicncy.

l'le atiier officcrs af the Stratfard Association arc*: Messrs.
l. 1. eir, Vice- l'rcsidcsn:; WV. llats, Sccrctnry; A. iNcArîlîur,

Treasurer ; Il. A. àMclDona-id, CG:;dutctar.
Thc Association has sutercd tic Ioss ai a considcrablc lier-

rengagc of its îxîcmbcrship, owing ta tlîc remioval frant the cut>' of
a number ai the inembers, but it is gratifyng to know tiîat nat-
witlistaiidiuig these discouragemients, the rcmaining ieibers of
the organization arc pushiîîg forward tic wirk of sclfiimmjîrovc-
usîent whichi il wvas desiWexd ta accotnplisli."

THE VALUE 0F A CONDENSER.
IT is sametimes clifficuit to decide wlîetlier a condenser

astachicd ta an etîgine will pîay or not. At furst sighit anc is apt
ta at once declare, "lVhy, ai course if a condenser wiIl add
25%, or more ta the power of the enigine or dimrnisli the fuel bill
that întucb, 1'. ilust pay P,

In the early days ofithe stcamn engine
as a practical machin;ir the condenser
piayed a most important-part. At first
the steama cylinder itself forîned the
condenser, anti in 1769 James Watt
obiained a patent for improvements in
Il ire englues,"1 af which the following
wecre sortie of the claims;

IlFirst.-That vessel in which the
"1 owcrs of steamn arc ta bc cnîployecl
ia n'ork the engine, wlîich is cailcl

"the cyhindcr in coinnon lire engines,
"andi which 1 cati the steain vessei,

"îîîlust ciuring the whole tîme the eii-
gine is nt work, bc kept as buot as the

"steaîîî iluat eniters. Et; first, by enclos-
"ing it iii a case af woad or lit%- other
"mînrrgial t ranshîîits licat siottly;
4tscanlyt by surrouiilig it vitil steali
"or otiier lîeated bodies ; and, thîirdly,
"b> suffering neither water ior any
"other substance colder than tha steam
"ta enter or touch it duriîîg that tiie."
".Sec»ndy.-In engines that are tai Mit. JUJIN HAY. PRESEiE,

"be worked wholly or partiali>' by con- C. A.

"'densation of stcamn, tlie steain is ta bc
-condr.îsed in vessels distinct from the steaîn v'esbels or cylîn-
IIcters, althougli occasionally conîmunicating %vigl them ;thlese

Ivesseis 1 cali Couxtiesers; and whilst tlic engîneb are work.-
ing, tiiese condensers ouglît est least ta lie kelit as cold as

"the tir in the ncî.ghboriiood of the engines, b) aplîpication of
"wçater or other cold badies."

"7irdIy.-WVliatever air or otiier elnstic s'apaur is flot conl-
Ildensed by the cold aiftic condenser, anrd m-ty inipede the
.workîng ai the engEne, is ta lie drawn out of thic steai vesseis
"or condensers by menis ai pumtps, wrought by the eîîl. lues

"themselves, or othen-rise.Y
From îlicse dlaims it wili be scen tiat Watt Iiad a ciear idea

ai tUiceconomical working ai a steain engilie. evcn before an>'
such were in existence. In his fourth dlaimi he clescribes a non-
cantlensing engine disclînrging steauxi inta tue atmosphere, and,
ai course, using steai ai a higher presstirc.

In the early condcnsing engines the pressure of steamn used
was ver> Ion. anîd the withdrawal ai the plessure ai tue atins-
phere by means ai the condenser was really the min source oi
the pawer ai the engine. Stcamoaitwo or flîrce pounds presstîre
raised the piston in a large cylinder wlîiclî was open ta the air
on the otiier side ai the piston. WVhen the top of the stroke xvas
rcached, the valve opened, the stcam cscaped ta the condenser,
and a vacuumn Iieing farmed an the under sidc, the tteight ai the
atmo)splicre- forced the piston down. Yhese single acting
engines wi:.re chiefly used for. pumping water out ai mines. In

a Inter style aof igie .11 paîicîted by W.itt, the doubîhle *i'tiIlg

coigline %%ats hii'o<ucc(, andt .inoatser oi WVatt's pîtiget., dcscribes
the expansive use ai stc:îîn in he cyliîiticr.

1 t wil! bc appuarent fluat xvitiî(lie lo pîressure af stcai i seti,
the condienser na.s ofigreat .îclt.îîtage, but the poaint tioi% to lic
consitdered is . l.wiîîg ste,înî ai frutin go lbs. ti loci lbs. tii the
boier ni an autoiatic cut-ooe englue, wili it î'aw to add a COn-
denser ? l'he aiiswer ta thîis pîmbhe,îî cati uîîhy tic correctl>'
soived hy considiering îtliat tise cati bc nmade ai the cxhîaust
stealîl, and %vias it xviii cast ta get xvntcr enaugl ta warl, a
t<iuileliser. Soiîtinîes Uic exlîaust steain cati bc utili2ed
tIuring part ai the > car for lientiuig butildings , aiid in factories
tîliere Ilarge îluaitities ai hiot %inter atre tiseti, fer lientimig %tâlter.
If water for candcninîg catilie lhast chîeaîly, inii iost cases it
woulcl îîay better ta tise a ctimitciier, atnd takzing tlîe vatter front
the LtintleEser ,it about I 20' teuilit±r.Ittrc, fecti tîte btuihers (sot
thîis .11i(l ibe lit e ste'ni i ata ic u buildings and tlle tiater. Bi
if xxater lias to bce bauglit, ab is oitcn tue case ini cities, it will
reqtnre a caIreful c.iictila'tiil ta deîterlll!Inc.t xx liat !!.ice for Watur
Witt a1 condenser cense ta pay.

Let us suppose a case ai an engine indciuatiigl eiglitv hiarse.
potier. No use cans hae Emade af tue exliauist steai excelit tu
lîcat tlîc feed water, and watcr for caniieuîsitg ,îurpobes cati bc
biail at 2o cents lier tlîousand gallons. WVitt it pîay ga tise iti

A non-condensîng crngîne witlî a gaad ieed wvatcr licater, and
using steaiti expansivel>' as is cognition-
ly clone, will in evcry day %vark rcqtîire
about thirty paunds weigit ai steaiti
for ecd horse-power per luotîr. WVith
the ordinar>' boier efficcency, îlis
minens a coiisuiptioiî ai coal for eigiity-
liorse powcrof about thirty-six litindred
(3600> potinds per la>'.

'l'le sanie ciigiie *withi a conîdenser
attached %voi'ld tise about twenty-two
piuids wxeiglit oif stcatin for cadli
horse-power per hiaur, %titi tue colu-
suifption afi o-il %%outl e.ibu 24(x)
lbts. pier cl.ty for cuglit> îreîîx E

*rîîe t-ondeseru mxculd rEquEre aî bupîil>
oi oftv a~bouit 50,000 galîti lies
<la> mhore tlînn the atîtount iccînirefi to
récit Ille boiicrs. The s;iviîi effcîcîh
in con! was slîowi ta ie îl ot quise hiall
a ton' per day, aîîiouniting in valute ho a
litle over two dlollars, takîing coal at
$4.40 per son. Thue water tiseci ta effcct
thîs saving aitiotints ta 50,ooci gallons,

NT SftAI~au 1tA~&Il. and if botight at z0 centb fier tlîousand
gallons waould coFt ten dollars, iraizing
a loss ai cight dil flars lier day wiîliout

adcling an> tutu1 fui interest oEn tire atilition.il I.Ot <if tic tcos
danser or for ', %, car atuc tea1r."

If the n%.ticr tamn bc lî.îd fur dlis pumping, by. li.,.ng; tlie egilic
and f.tctory os tub t rit cr or lake, a.t caidenting engaii %n iii sil
mos>i>cba bu <lie nmorte cnoitil une ta tise, amndhne iicru
is anv doubt about ils cconomny, it W0111ld be bCtter tai attc11a
indeîiandent coauîden..cr and airangte the engine ta bc rtîn citiier
with or witit tue condenser.

Iii the %%liter tinie the celiaust bte.tm iiniglt lie tiiLcd for
heatiEîg ptîrîises, %tid in ihe àuuiitr timie tue condenser could
be used.

TRADE NOTES.
NIr. Cr. W. xk\ICrate, ai Montreal, lias reccixo-tl an arder front stec Si.

John's. Que.. Electric Light Co, for a z5o h. p. trifp!c expansion enigîne ta
drive their etectrE' plans. Thiis is salidt tb the larges: crngine evcr Iîuilt iii
Canadta an this principle. Mfie miaker guiranlces a saving of za pMr crEus.
ini iI. quantity of coal used.

Miec Dodge WVaa4 Spit Puilley Ca. advise uglitalt Eue introduiction af ilt.e
.dynanio andI motor hb nîxtcrially incased t <ha denind foi iiigli ctla.%s
pulirys. and that ttîey arc daily in rceipt ai speciat orders for puiteyps ta
run it Iiiit sg>ccd for clectricl purposes, andi that in alidmîsun tu ijeir
regular * oiod split pulley. they niake a specialty of an iran centire pulley
with fine bard nsapie face. which bas given excellent service wlicre a gît2at
amnount of pawver is requ!ircd nt high :pecd. Thcy report rc-cent I.rge
orders front the Toronto, Etectnc Lîght Ca . Toranto. and Saint Johin Gan
& Electrie Lîgli Co., Si. John. N. B.. as wellas triny ailiers. andi ivit
correspondeiîce front aIl in ncecl ai anything in titis line.
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.CHAS. H. MORTIMER,
OjJlee, 14 Kinag Street 197"f,

Advertitinit raies fent ptao:nptlly en apilicatiotl. Ordert for' advertiting tiiouid
,-tacb thtc a.it il nubI~tîu rts te, b the i5tis day %)l the niunth snitnedtaîei'
preceding date of kit. Changes in adverisernents wifl lie nmade whenever deired.
wathout vos: to tht e tî but ta insure prs.per cumrpitance with the instructions
or(the advertiser, reiluests for chanîge shoul.! reach the offie as erly as the znd day
of the mnonda.

The ELEcTItICAL Nitwv will be maUt.! ta subsrjber% in the Dominion or the
United btatea, pst face. fui si.oç per Annuni,5 t0.iits fui àua muntAis. 1 Le lance
of subaipto « a lie ritted by cursency. in regtteresl letter. or liv postal order
paa&ble a. _ I. in~ter. Piea3e do not send chieques on local batiks unliess 25
cents ks added for cost o! discount Mcney sent in unregktered letters musit Le at
senders usit. Subicriptions fromt foreign countries emLeacedl in the General Postai
Union. Sa su pez annuni Subtriptiuras art payable in advance. The papes vnll bc
iicntinue! ai expiration or serin pal.! for if eo stipulaîted b' the sutiscriber, but

m-bere rio such tinderuîandinig exists. m-ail bc continurd unsA instructions ta dis-
continue are u'eccivrid and! ail artranges pai..

Subscrabe-s. may have the matling asidreua changed as often as detred. IVgrn
er4 A cara4<. alss'ays Xi'o the olds s'a viei mA ustri' ssddrsz

Tht I1 blisher should lie noti2as of tbc faitur, of stilicribers to receive their paiers
proniptly an.! regutailv

ICJ>lrOR'8 A NNOUXVCRMXENZ'I.
Cnesepondence as invite! tipon &Il topics comang legatimateiy within the scope or

th!%s journal

M R. W C M. )hs.,îiMnr ab pla-ccd tbe youth of
Canada tintlet dcep ublig.îîion tu Min b> hb rcccnt bequcsî
of $0uofui the tcuttînentt uf.t Lhit of clettric.il engineering
ail Nltiill t'ni(crsit) Thub the incanà bas been pros6ided by

%%*tiouî )ou1,% nien na) oblain the kno%%lcdgc the) require
-.%ttîut bciîîg -blitzcd as hieretofore tu go bc)ond the bounds of
tiir onn ý ounîr> Wc kcarn that the electrkrai laboratories in
tbe net, biuilding~. flot' in course oflerection. wvill contain ail the
tIecess-tr) appaîaî.tus and fatiliîirs for clcîrical îtork, and the
tae.co i'te profrssor o! c\periianental pb>sics mith .111 tbe
.tjpà'i'atus, .îî ls disposil tt.ill .tlstà bc ttu.îi for the instruiction
of thc studcnts in tbis depariment.

.XcCoiitir. tu c\lperiiiýents mîade b> Dr. Tatum, of \'onkerb,
N. Y., witb an tltcrn.iting current machine of bigh frequen..>,
naniely, of %ninc Soao alternations pet second :tbc usual frco.uency
of alicrnations in coinîerc.Iai machines at present in ube bcing
3o&,, bie finds thiat the phy4sological eifect, or in other ttordb the
potwer to kili, wvith any giten strength of current, dccreabss in
proportion bo the f.-equency o! tbc alteî nations, and that e'.cn .tt

4500 alternations, thc effi-rt is !ess than that of a continuoub
baî.ite>- currcnt. Il tvnul bc cuirlous if this %crn propcit) of

ltration wbicb 'ba-, uçually been .onsidercdancmct i

danger, shonuid evncitu.illybe the mncans of rcndcring bigli*îension
currents c-otnipiively saifè.

ý,N intcret;ng cairul.txion %vaq given by Mr. Cisbcrt }Capp in
ane of hls rerent C-antor lectures wbiirh is full of ;ignifictuce ta
the arlrctici-Ltn anîd enigineer Il nas regnrding tbe distance ilhat
powc-r could lie rarried liv menir of a storage batlery froin a
waîtcrfaill, the buiilrte's beng s-ar,-ied on a train car using the
clcctricity front tht' batteries as motive povcr, cnmparedl witb
the distance thal coal aid corn cattld bc c.'rried with a similar
los% in tr.nn'mi-,ion in ibis c-asec ta per c-ent. Thc corn would
bic hauied by -i hor<eit i iverd on it as be ivent along, ani the
m'al b>' n lnanit'e- u4cng ;t for fuel Tbe distance atiained

witb a go per cent efrlienry in trainsission wouid bcie for tbe
coal anti ;Ieaiii elmgmne 1,300a mie-t: c-arn and horsc, ;4o miles;
andi siorage baittMr and niotor, 26 mniles.

TtUF ltarking Road' Tra-nîtt'ay, London, on wbich dirs are
used dr;ven by sioaraig baeies- .- as% a îwtis'e power, is frtqinent.
iy insîanced b)' fr'end, ofba iln mrbod as proving ibe adaptabuiity
of siorage batteries fer strect c-ar propulsion. Wre do not tbinc
that an)-anc doulits that storaRc battcis can bc used ta push a

strect c.ar. Thîtt lis been frcqttently denionbtraied. The vitai
question is, can il bc mnade to p.y ? If i ib not coimercitu:Uy
pratckable, il intîst M.il. On that road i t;akes .2h tons of bat-
terieb to niaie 3Sý tons of pasbetîgeib. 'Ihc car takeb ai luines
ii- b. p. ai lthe -at witb an zierage of 7 b. p. delîscrecd at the
axie of tbc car stiien tunning. This t-ob>, % ath the cbcatp fuel
and labut aailîble, user 16 cents per car mile, or about four
imîes ab înucbh ts borbe poster on the Toronto sîrct raîlway.

,rlK c-il> of St. Catbarines iba.boîît ta lobe a valuable îndustry
b> rc.isn of tbe stupidit> of tbe gentlceman nsho acîs in the cap-
aciîy of City Solicitor. WVben it n'as proposeci to subimit a
b>' la%% t the ratepa>'crs atithorizing the grting of a bonus aof
$y,oaoa tua .id 'Messrs. Patleasun & Corbin It> creci a factory for
tbe iilnanuf.tcturc of elecîrkit .r!,, te boliLitor's opinion wass abkcd
as ta the'propurtion of toles required 10 lcgally carry tbe by-Iaw.
lie relilied thaI a m.ajority of %oies would bc sufficient. The
iotin4 tesbultud in a majurit> beîng ohîd&*ned fur the liy-law.
While tilt Council and u.tizenb werc, congratulaîing e;t-h other
on tbe rebuit, the City' Solicitor announcea that on furtber con-
sideration of the matlcr lie bad discovered tbat to render tbe
by-l.ts legal, a înajority of tIno-thirdà of the «uoteb c.st mnust be
securcd in ils favor. It is not surprising that esýecyone rtow feels
disgusted %vitb the situation. M.%essrs latîérson & Corbin are
undetstood, tu bie beiected.î bite for t1ieir factory at i'cterboro*.

MIE e\ecutive coînmitîee of tbe National Eiectric Ligbt Asso-
ciation bas fixed the 251h, 26th anti 27th of Atigust as the date of
tbe next convention 10 bic held in the city of M4Nontrcal. The
conv-ention wili take place in Windsor Hall. The Victoria rink,
will contain the exbibition of electrical app.îratus. The civic
authorities and citizens of M.\onîreal will lease notbing undone to
mtke tbe occastion onc of ple.asure înd interest. Ve bave beard
tba il is tbe intention ofoune of our leacling electricai companies
to rank aniongsî the exhibitors, and no doubt thc others wili do
likeniise. Wc belice blrong efforts tili lie mnade tu induce
elecîrical rmen in Canatla to become nienmbers of the National
Association on tbe occasion of tIb convention. M"Itbout wîsb-
iris t0 detraci from the benefits wvhich might accrue t0 tbemn
froin bucb a course, we arc ttrongl> of the beiief thaî the electri-
cal interests of Canada demand the formation of a Canadian
Electricai Associatioti, t0 tshicb il would undoubtediy lie ta thel
aianlage ofevery mari intercstcd in eiectricity in the Dominion
ta lielong. ________

TuEF safeîy of the clecttic- light as a mitans of illunmination bas
been weil denîonsittd during the last year in Philadelphia.
In tbat city the ligbt or patter is us.ed in over 5oao buildings.
2S-, buildings bae c beir own apparatus, ranging froro a 2o ligbt
ta a 4oc00ligbt installation .; in the.aggregate, Sca,258 inca-ndescent
and 3,325 arc lights. There arc also 15 centrai stations suppiy-
ing from 2ooo ta 4o,oooa *lights eacb, and motors from >j to .3
bl. p. Chief Inspector M.NcDevitt af the Fire Underwiiters'
Association, reports that during the year «no insurance iass oc-
currcd in any building in aur cily from lire sthere the cause could
lie in any way attribtited ta elect-ic irs"Tbis ib a splendid
sbowing, and one ai consideralile encouragement ta eiectric iight
mnen It also demonstrates the wisdom af rigidly enforcing thé
miles of tbe insurance companies in the manner ai running wir
and installing ciectrical apparatus gcerlly. These ruies may
ai tintes scm somcewhat arliitrary, but the resuits attained
through theii observance in the malter of réputation alan;, are
ai au much % alue ta the electiical interesis as tbey are flnanciaily
ta the inqurance campantes.

TuERE is to-day no more important prablemn ta lie wariccd
out b> the ciectrical engineer iban the invention of a successfui
mcthod ai furnishing current from the gencratar to, the"streîcar
molor wtithout the use af ovcrhcad %ires. The unsightly con-
structions îvhich are found necessary will flot lie long tolerated
in tbe principalstrectsoai arge citims The autbaritiesof Bejrlin
have <iccided ibat na more permissians bce given for ibis ciass a
st-ork. We are sanguine ihat the skiii whîcb bas brought th
elcctric raiway Io ils prestri siat of peýrfection will solvc tht
probiero, and that ai a.very eariy date. Tie action of muni-
authorities such as -we have mcentioned, %ill no doubt.be a spur
ta action, and if it becromes more gepcrai,.%e "y. look for. mcare
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>uti ebb. As % e.. hîae before pomnîcd omut tilt c.ondittiuns tu bc
ituililled b>' .t conduit bystein .:m ex,.ting in the cxtremnc, and unc
tu.tson peshaps that the> ha.e nut butai moure sîicccssftll> grap
ied %% ti ia>' bc, abat thc growth tif the bubmnecs hb beurs bu rapid

,'. here o'.crhea.d counxruc-tmun has beurn peniiittd, tîmat ltie lisait
iiab beuren a'.ilable for experaînent. Wlicn uo'i.t -e ostruc-tion
àunal î.unable, '. e auc confident the Lundmmt t' iii bc pro'. Idcd.

iE introduction of elet.trit-iy in, the art: niid as a sie'.Cssilt)
of cv.ry-day lie, Les been thc means, of gi'. ng an immnense in
petus to the dc'. lopinient of pot'.er producing nechadnisni.Te
iticaI power of course a:, that of falling %%.lietr, and tilt facilit> %.'.ith
%%.hich the clectru.. current cai l> transîinitted b> metallic Lois
%luctuoî sit, mîade ai piossible to utalitu soule of tituse naturad
buurccs, which othier.'. ae would li. ce been unattainable. Tfhe
amniemdiatc future wvill, no doubt, sec miore of tlîib developinent
caIl tcd out ; but fur an>i consier.rbl c<l!siamict tilt liea'. cost of
%% ait: and lCss mnt tran.smmssîon muakc thuir utilization mure expent
si'.e than the consurrnption of coal uponthebspot. Va.riouskimnds
of enganes have' been dev ised for the produ.ction of powei
licroleum cngineb, gaz, engineb, hot air engines, and bu forth.
rhey are, tu a certain extent, useful for sniadl powcrs up to sa>
mo or a 5 h. p., but above that, too cxpcnsivc and coînplicated.
ht ms the bieamn cnagine that has bu far held undibputud s''aand
thlt machines of inagnrificen. proportion:, that arc in use in dri'.-
mng steamsbhips, and in our largest factories and ecctric %.'orks,
aire examples of whmx mnay be accomplished in tfite '.'ay of
dle'.elopment '.'hen in.cnti'.e skill amnd sufficieni nîcans go hand-
in-lîand. But enaormous povers have no%%' become such a
nccssity thtai, perfect though the steam machine mnay be, thcrc
st remains an enaormous nîi'rgin of profit b>' the acconplashi-
muent of even a binait percentage of ba'.mng '.'hun takens in the
.tmggrcgtc.- The far-seeîni cnagmnecr a> e'.cn now c.i!ting about
tu sce if perchance there ib not a net%' nthod of e'. ol,,in4 mots% c
putter fromn Naîturcs rebources thai !,hall bc under suffmcicnt
control. A feu.' yc;am- back an effort '.'as muade tu utalize a nmix-
turc of b-sulpbatc of tcarbon and pctrolcum. If the promoterb
-outl have utilizcd the strcngth of the bmcll tif that mixture, i
%t'.uld have been an immennse bucçcss, but aftcr poisonming hall
the town the affair '..sabanduucd as a failure. Tu look '.'ith a'
lirophet*s eye mnio the future, ai dus stem possible that the
enonnous power loch-cd up in bomne of the mnoderm è.plobi'. es
inight be tamcd and braught sufficicntly under controi tu devclop

-a cbeap and useful powcer. Thc trcmendous encrgy containcd
mn the gase-s libcrated, by the detanation of gun cotton or nitro-
glyccrîne would be capable of doing yeoman wvork if mmuiprisoned
and used expansively iii the modem cylinder. It would be tact,-
i lsh stuff to handie whibte the experinments 'vere in progress, and
mnight possably require a continuous supply of an'.entors before
aIsl' nicasurable dcgrec of buccess '.vas aitained, but if il werc
possible to secure the main bulk of materials against explosion,
allu'.'.ng only the axom requircd for each strakeC to be separated

1safely and uscd, the rest would present no more difficuliy than
il!, met wmtb in the ordînary gas engins- It migbî bc possible to
u.se tesbervoirs of unmixcd material, each in tbemrselvcs barimless,
but catpable of great explosive force wben combincd only In
quanuties neccssary for use stroke by stroke in the engine- It
tjust possible thai this suggestion of ours rnay bc irrevecntly

recived by our engineering readers, and that tbcy may prefer to
pin their faith on their old reliable friend, the stcam boiter, and
sa% that witb ail its faults thcy love ix still, and that for thtir part
thevy decline to change their designation of steamn engbineer for
that of d>na.miter; but ibis is a rapid age in wbich we live, and
wve rnay ycî se some such devclopmaent of power-producing
micchanism. Wbat ani advantage it iwould bc in thc way of
portabiliîy, for instance, for a locqmiotive ta start oui with a
pailful af fulminate insxcad of twcntv tons of coal and water,
m 'hile lis possibilititb on the occan w.oulcl bc limitless. lic wivll
bc a hardy pioncer in the field of invention, huwever, whvo under-
takes the solution of this enticing problcmn.

THE question of the desirtbility of municipalities opcraîîng
tbcir own clccti-ic ligbx plant is one that is just now at:racting
Lonsiderable attention. Extravagent claims have becn made in
the pasxt of wondcr ully cheap lighting, and tbese claims obtaincd
cnnsiderabl1e currecy arnongst the uninitiated, and were largcly

ti1ioîcdt b)> mnullmicip.t! tcsofiibt> tail dieu truc ImatUme '.'asklo%.' n
up.. *Ilis t'..is dunc ii' the able pi;per tuad beoi c tilt National
EL'cîric Liglui Association as, itb l.t>t bsiller mmîeetiîmg, b> Mi.
M. J. Francisco, of B 'urlingtun, V<t. The papet th.s ie resuit of
c.mrcful and thoruugh in'. estmg.ttioii ofîhe ciýt;uinbt.iiceb su: roundi
mmîg til: tq-tu.tl iiipcrttluns of tiuicipa).l ligmtmng triiicarl> Cc'.ci
tase iii '.'hich tîxe plant itas ilien u'.'ned aînd '.'.rked b> the

iiiunm-ilp.tlt> itàclf. It '.'.a fuund thai in'ariabl> aî certainî ainunt
of tlîe cost of opc'îating, and frclucntly:lîe fuel anti supplies,
were Lharg.etl tu otimer departinens of c-iI à e\lpcnditiie, lience
mimeapparent> l'.' priceai. '.'hichi liglits n ere pruduced. Pcrhaps
steaili to rtin the d> n;tm&i'.'as takens froin the '.'atc'r'.orks boilers,
iii t'. hich case tîme extra fuel '.a* ignorcd antd thus made . charge
un tiltc water deparnmcnt, and cinployces '.'hose nanies .ppear
on t11e Li%. i pa> shecet for cnuircly different uMI poses have bucn
tolJ off tu perforait parts of the %%'.ork connec-ed '.'.tl the ligliting
outfit. B) neansb such as timese tîme ad'.ocates of municipal
ou%' sicràbili hîa%.e been able to sho'.' '.'.ndcrftal results -un p.Iper;
but one or tîto recent cases of the %.'illingneb!s tf maunicipalities
tu transfer tilt lighiting plant to pri.tec part*es have tcnded
sonc'.'.at to dispel the illusioa. In large cities w..hcre polixical
influence is a factor, there s> nu doubt ia. a p)rî%tate company
cars furnisli tîme ligbx checaper and better than the mnipaliîy
îtself. Level headcd citizens recognize this fact, and there is a
tcmdenc> to Lur.mil the >o'.'.rb of corporations in the niatter of
o'.'ning and operating industrial enterprises of any des4cription
'.'hate'.er. In sinaller to'.'ns and '.illagesb, the case is soniewbat
dîfferent. There as ubually ani inditidual '.'.lo is a sort of Poob-
Bah of'. illage polit ics lie is consbtable, caretaker of public offices,
lamplightcr, probably s'.'ccps out the village school, and rings
tic bell; he is pound-kepcr, and is vigilant in kecping the geese
off the public street. He is expected to fill in hmts time rcpaîring
smde'.'alks, and probably has, to do the digging when any of the
forefather of the h.îmlet conte tu bc laidi iii their long, narrow
bcd. When the patriarcLhs commnence tu agîtate the elecîric
ligbt question, sii aia once consbidered th.it as tib ubiquitous
genaus '.tilt not ba'.e thc coal ui lamnps to bîl and light, bis valu-
.able âcr. ices can bc mnade a'%.amiable tu tout, after the clectric
lamps, andl the old ian at the littlc pumiping bousbe don-vn by the
crck, '.'ho rms the tu%%'.n '.'..ter'orks froîn eleven tilt one cvcry
da)> tu fill up the citiezms barrels, tan bc kcpi out of iiischief by
running the d>nainu at niglit. B>) thus taking the '.'.rth of their
princul> salaries out -of the bides of these p.tnipercd officiaIs,
ihere is no doubt thie coimnuunity bans the advantage by a cent or
t'.o per night over the mnan '..ho '.ould otherwvise make a business
of supplying electric ligbx. Tbcre are quate ;s, few sinait places
mn Ontario '.'hicb Aopi this n'etbod, and at first.bighi i would
sei tube an argument in fa'.or ofiinuniscipal contrcl. But follow
il out tu its logical conclusion and sc '.'.at ai means. If for tbe
sake of bs' ing a fe'.' cents thme town utilizes is resources ta dnive
aux the eluctric lighî mnan %%h.o '.ould pay is taxes lîke a good
citizen «and consume the storekecper's supplies, wby nu: save a
fe'.' more b>' running aux the baker, and have the îown clerk mn
the inter'.also aiis arduous du:ies bake the town breati, and sup-
ply if tu the xo'.'nspeoaple a: cos: ? I. might also bc found that
the bocmaker or tailor '.'crc making a little profit out of what
tlmey did for the people, therefore fire thbcm out, and bave a
municipal shoemaker or tailor '.ho might, %vhen not otberwise
employed, makcL himsclf generallv useful by keeping the ca''.s
off the grass ar puinping the mequisite quantix>' of '.aier into the
xo'.'.n milk.pail. If the principle '.'ere fiollo'.etl aut, as we samid
before, thc e own woxîld degenerate into a commune, or a simple
co-oper.ti'.e csociexy of a. fe'.' familles '.'here profits of any kind
'..ere unkno..n, and btusiness enterprise cntircly knockced on the
head. The idea of these îmnicipalixies is (and tbere is anc not
a thousand miles from Toronto to.day figurmng the sanie wvaym to
dou a commercial business with public resources, and i cans have
only one cnding, antI that is! to drive awxy legîtîmate business
enterprisec anti investrnuent '.vicb niigbt bring grist to the mnici-
pal mail. Soute towtns go ta the other extrerne, and wmll bonus a
nc.v epterprise, wbicb is jusx as grecat a amistake in the axher
direction. If a business bas any vmstality,*it wiIl thrivc '.itbout
this pamapcring, but it is worsc than folly for any comrmu-mty ta
kill off a new enterprse hike the introduction of electmc ligbt and
lis concomitant industries by.competition fastcred by the expent-
diture of public manies, afien at a loss ta the rnunicipality inter-
estcd. a.
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AtETTRFROMTHE PACIFIO COAST.

l<,ttLoPs, B. C., Fcb. 215t, 1891.

DEARti Silt,-lI'ately authorized my book.kecpcr to forwvardl
yoii one dollar, for subscription ta the ELEC'rRICAL Nk*ws, andi
ho)e ta licar tha-ttyou rcccivcd it. IPlea-se.accep)t îin ost sincere
felicitations for gcuting out a papes- which 1 amn sure %will lie ver
usefult10thieclcctrical fraternity. I lia-vacady-derived benefit
from il, for which please accept my tbanks. 1 formcd a stock
conîpany hiere on the 1 s th of this niontb ; cverything is going on
very satisfactonly. Wishing you evcry success, 1 remain,

Vaurs truly,
J. E. SAUCIFR.

CANDLE POWER 0F ARC LAMPS.
SOIITIIAMIPrON, Ont., Marcli 24th, 189!

F.Jit.w EL&St-ruCAL ?4xws.

I)EAR SIR, Wauld yoti kindly informn us cither by lcttcr or
îhirougli the coluiins of your paper thc arnaunt of power that
cxp)crts t-lam that cadi art. lamp %viIl take un a 25 light machine,
i,uoo candie powcer laînps on a two mile circuit, and oblige,

Y'ours truly,
IIOW.MAN, & ZINKAN.

[Thc candie power of the aic lamp is a variable quantity ac-
cording to the fancy ai manulacturers. Tlic usual standard of
current foi %% bat is knot% n ab a 2,000s c. p. larnp is tcn an1percss
and tiiercfore a 5 ampcrc c.urrcnt is considered about the thing
for i,ooo c. p). For tîxe 2,o00 c. p. lanip about sevens-tentbs of a
horse pov:cr 15 i cquircd taelbe dclivercd at tlic dynamo, and for a
î,ooo c. p. four-tentlis. A two mile circuit of 'vire sucb as is
usually run, sav No. 8 B. & S. gauge for thc î,ooo c. p., would
absorb .tbout as inih cnerg) as anc hmrp. El). Ei.EcTRicý%i.

RFNFRFW, Mardi i ith, 1891.
Ediior Ecw.cTaaicA%. Niiws.

.SîR,-Enclosed yoti will flnd an intercsting sl.p whicb 1 cut
froin one ofaour local papers, and %%lîicli is doubtless going the
rounds af tlie press.

t tic .Mit)UI ut %Ititi.actic. .MlAfi., icpurts tb.&ati icil ciCLIrit. isghl and
%atirt I.1ant ILi% nettcd tht. t.mîy $14.000 per 3=a. and ilbat ina vcry shurt
%%hilc lit liopecs Io run the tity nithout any other tx than that reccieil as
profits front the users or waîcir and clectricity.*'

This is likecly ta do no little harmi te elcctric: ligbt menias it no
doutib gives oniy hall the truth. Have you any mcansofgaining
reliable infonn.u ion in ihis particular case, -,o that tlie farts as
thcy actually exist cans bc given?

l)oulîîless ynu 'viii reîîîrinber ibat tbhe adv~orateç of municipal
ligliîing reccited a îhorotigl exposition at the hands of Nlr.
Francisco in a vcry able papcr rcad by bim last Augusi at thc
meeting ai tli National Elcctric Light Association at Cape MNay.
.Marquctte had evidcntly not takcn such a prominent position at
that time in roining monry for its inhabitanis as it bas ai late,
çince lie liai not mcntion ibis progrcssive town in bis valuable
palier

Slîould you become posscbsed aiany fac's in tbis particular
case, please lat your readers have thcm througb your coldmns.
Will inercly add iliat 1 arn thoiougbly in accord with tlîe idca of
forming a J'rlii'îndal E. L Association, and will be gladi ta for-
'vard Isy inciiber.sbip fee at nny lime.

A. A. WRInGHT.

ANNUAL DINNER 0F HAMILTON NO. 2 C. A. S. E.

Fditt FF£TttcL Nu-,March 27th, 1891.

IDi'iR SIR, 'Me faurth annual dinner of Hamilton No. 2 C.
% E , mas cclebi.ttcd on the c,.cnine of Marcb 26th at tbe

Dtbna'ust Itcl. l'ic.,dcnt R. Ma.rcutupced thc tbai, arnd
\t at.v-]rcsdctit l'ott %ulpprncd himi in the capaLity oi vice-
1cha.trsn.mi. T[he inenibers ai No. 2bat-c altays spent a pleasaint
tunis ai ihcir annual gathcring, and ibis yr 'as ccru.unly no
exception ta the rule. Aftcr justice bad been dont ta the gond
things 1,and ilîcre --as ain abundance af tbcm), P'rcsiùnt 'Mackic
atddresscýd ite meceting 'vith a fcw apprapriate remarks.

Leîîcrb of regret %% erc tecid from 1h5s Worbip tbe Maayor, %%ho
t%.tb --unfincd to bcd b) àllnc!,>, and Mi. G;IbMn, M.P.P., mho
'vas unavoidably absent.

The toast ai the Qucen and Royal Family wvas loy-ally res-
pondcd ta by the singing af the National Anthemi

The next toast .vas " Tic Dominion ai Canada and Her Lcg.

isl.%ture," 'vbicli %vas respondcd ta by MNr. Ryckinan, M. P., in a
capital spech, in 'vbicli lie lîigiily culogizcd ic ins and abjects
of tie Canadirîn Association af Stationary Enginei s,n' Il asstîred
îlioss prescrnt that. they couid always count an his help in the
Legisiature ta assisi in passing any fair measure 'vhich wvauld
have a tendcîîcy ta raise the status of the statianary engincrs,
and at the saisie time siake tlîe stcaîin boilers af Canada a source
ai less danger'ta the general public.

Ncxt in ordcr came the toast ai "The Local Legistataîre,"
<vhicl, iii the absence ai MNr. Gibson, 'vas responded ta by Mà%r.
Bell in a very happy speech, in 'vhich he aliuded ta the fact tIrai
at ane time lie hiad been a candidate for Legislative honars, but,
unfortunately (for the country), when it caine ta counting the
votes, the other fellov nppeared ta have tbe best af it. He paid
a high compliment ta the Ontario Govcinment,-and said that be
had watched business in the Local Legislature very closely, and
be 'vas suie ibat wben any measuire came up ihat 'vas ta the
best interests ai thç Province ai Ontario, the majority ai the
gentlemen on both sides ai the House, irrespective ai palitics.
bad always provcd themselvcs wortby ai tbe confidence placed
in îhem by the eleciors.

The toast ai " Tlc Mayor and Corporation af tbe City af
Hanmilton " 'as ably responcled ta by AId. Dixon. During the
course ai his speech he took occasion ta mêntion the fact that
there would in ail probabiliîy bic several ncw enterprises started
in Hamilton during the presenit year ; aisa that the City Council
'vere doing tbcir besi ta -et the C.P.R. inta Hamilton, and be
'vas ai tlîe opinion that thc abject wouid bce accomplisbed in the
near future. lie made saine vcry complimcntary-remarks on
tic principles, aims and abjects ai the C. A. S. E. and the methods
uscd in cndcavoring ta secure tbe sanie, and expressed îîimseli
ab being btrongly in fàvar ai an Engineers' License Law, whicb
lie firmly belicved <vatîld lie passed by tîîe Local Legislature now
in session.

"The &\anufatcturers» l'vas responded ta in suitable ternis b>'
Mr. Dc'vry.

"The Executive Board ai the C. A. S. E.» <vas responded ta
b> P'resident W\Vkkcns ai that bod), uho outlincd the hbtorN
ai the Absociation and explained ils dîiefaims and abjects. He
aiso provcd to the satisfaction af aIl present that the duties ai tbe
statianary cnginecr ai tîte prescrit day 'vere far marc exacting
than ilhey 'vere a few years aga, owving ta thc introduction ai
higher stcam pressures and higîxer gratde ai coniplicaîcd sîcaîn
engines. such as the comnpoind, triple expansion, iutomnatic cut-
oifs, and the genseral adoption ai ecricity for genîcrating light
and paner in connection u<ith aur iianufacturing interesîs. A
fcw ycars ago ail an engîncer 'vas asked ta <la 'as ta shovcl coal
and sling ail ; but now the mianufacturers are beginning ta flnd
aut tbat a little extra outlay in a Vear ta secure the services ai a1
campetent engineer, is a gond invesîment, and a source ofimucli
c, niaort. MrI. Wickens cxplaincd the cbiefoabject ofitbe C. A.-S.
E. o be ta e-ducate engincers, and thus fit them ta fi11 positions
with credit ta tbcmsclves and %vith profit ta their employers. In
doin& tbîs tbe Association invite their employers ta become
honot aiy members, attend tbe meetings andI sec for tbcmselvcs
that the Association is <varking on proper Unes. He feit satis-
ficd if tbe manusfacturers ai Canada would do this, tbey 'vould
(in justice ta tbemnsclves) jôin hands and belp the gond cause
along.

The next toast on the list .vas "Toronto, No. i Association.«
<vhicb -.vas respondcd ta by President A. E. Edkins, wbo tbankcd
tbe gentlemen present for tbe hearty manines- in 'vbich thcy had
rcccivcd the toast. During the course ai bis remarks he made
mention ai the propased amalgamation ai the C. A. S. E. and
the N. A. S. E. oi America. He e.xpresbed hiisch perbonal>
as not being an favor oi the proposed union, and advocatcd re-
nmaining as a Lanadian arganizat ton. He said tli.it be vats.taware
be %vas trcadîng on dangerous ground, as he 'vas informed tbat
Hamiltan No. 2 'vas unanimously in favor ai amalgamnation, and
hopcd that wbatcver mnigbt bce donc in this maîter %vould prove
ta bic in tbe best interests ai thc Association.

The toast ai " Brantford, No. 13 axid London, Na. 5" 'vas duly
honorcd, but, uniortunatcly, there n'as no ane prescrnt ta rcspond.

At thîs stage, Mr. Ryckrnan proposcdl the toast afil Hamilton,
No. -" which <vas replîcd ta by President Mnckic in suitable
tcrms.

Thse meeting. broke up aller sing;ng "Auld Larg Sy.ne- and
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.. (and S.-v thse Qucen,» cvcryonc exprcssing then'

ing spcnt .'Wpsost enjoyable cs'cning.

I>uring Oise cs'cning the proccedings wcere enliv

e.vcellc:ss sangs by Mr. D. Robertson, Mr. Bowcs,
Nlcl)otiald, INr. R. Mackic, andi a lasigliable reci
Citapinan.

Vours truly,

THE MECHANICAL PRINCIPLES 0F

iscivsi s lia"-

ened by sorne
NIr. BellaN rs.

tatian by M1r.

«'SArKTY."

V10RK.

riirst oi %viait îs cxpected syuîl be a serte af ver>' intieresting lectures
wnas given by tir. John LiaIt. C. E-. on Fcilay eeening. Match 27tlt. ta the

ruants of the I nvtittors andi l>.tentccs Association. Public Library Building.
lrîî.Tite subjeets treatesi of v 'ire thte siecinical principles of worlc,

andi tîte vcxansion of steant. NIr. à* i-.. Esikins. Ilîres*dcnt oi' flic Society of
sîntioliary Engines. under whose auspices the lecture was fielsi. occuuiesi
tîte chir. Thie niteting wasç largely rattendeul.

i. Gialt saist %vas a source of great pleasure ta sce.'e aisudicnce cons-

puxxi of p>î.ctirai itin Lake so iiiiinaf>'s rn iIteresýt an sunietliing that a.

iivé intetidesi lu bc a formt lecture. fatat ai simîple tali, on scieîitii îii.îtters..

1 lit. large audience preseat was suIl'icieîit ta sliow the teesi ai institutions

far pr.scîical traininsg. for evening scisools ta inîpart scicittifie knawiedge
nîticla wouici be tLoseful ii ste variaus traites. There were certain sciences
tisat tiare mocre dircctiy upon cacis brancit ai tradr. and tihe khowiedge of

tuenti enabled a man ta irisc itiglier tIlan a mere iscwer ai waod anti draw-Cr

oi %vater. To suppty titis %%eant n'as recognizesi as an inmportant p)art af ite

tducanal systems oi Englansi .ind ste L. nitesi btases. Large sums %vert

!,lient annually ta give s.ientiflc instruction. Witcn a boy leit the public
litaIo he %vas mcerely on the. titreshisoli ai lcnavlt'dge. There %vas -an

-euing voici be-tween tht' public seitoal and the University Tise ardinary

stiidcnt cauli flot ssep front anc ta the asher. Whal n'as needeel to sssppiy

itie prcssing wvani ai' tihe day was the niissing link beineca tise public
-ciools ans the University. lic supposesi aI %vert asvnre titan agitation

in unis direction had long bca gaing on in Toronto. t %vas pleaating to

iaov tsisal as, bat tere %%as a pro-epect of obtaining.the mucit needesi %ork-

ifigmen s techitcal scisoal. Tihis %%as important trams a national as n'el as

a local stansipaint. What the working clisses wa-nted 'vas :î.fair sbire ai'

ste public mancys spent an tiseir itebaîf. They litaî anly ta niake the
dernani. ansi it mass be recognizesi.

Paissing un 1a te sulîject ai te evening. 'Mr. Liait saisi hit sud not intensi

ta reasinasermlon. He proposes! ta give a practical talk opon the princîples
os inectiaiiscb uts .spplicd tu nourk. lu tise saîns turk suiggcbted sonietbang

thaLt as movangtsisrcforc nork w-as.synonantous s iitniatian. Wark nas

active, flot passive. A wall might support a great weight. andi nas an
evidence ai' force wiiailu miotion. Warls was force in motsion; to aaal)-ic
force se'as a very diflicuit ting. 'Mattcr %vas endowed wi:is titis inheren:
priaciple. WViat causes msotion nis ie definesi as force. As in alisciences.
it w.ss litre ncces,,.ry tisas force shoulC lic reducesi tosome farni ai measure-
ment. Lvery science is.sd some sypical instrument for îneasuraiag purpaOes.

Astmnamy lins te divided circie. Citmitry hai te balance. lcal nas
ictergiiined by tc tliermomctct. Sa. .Ilso. ste n'iole systeni of mcisanicai

lirsna.iples of work aîgit bc symbalîz.esi by a foots aile, set ai vetglits ansi a
cloùlt 'ise s-uIe determinesi distances, te weights gave tlîc pressure. andi
the' dock measures! thse lime. One ai titese units ai sneasurement did nas

mean anystiag. If lis helsi up bis isand andi saisi a1ne" il wouls i cans
noting . il he saisi "a ne pounsi.' thereby combtning t'a ai ste sunîi ai
measuremenl. hen athUe saine sînse gave a notion ai wor.k. Ail quantities

in mevisanies sigit be expressed in tcrms ai unîts deried frani lte fonsda-
mental units ai lenglis. mass andi limet. Thse unis for length %%-as ant foot.
tite unit for miss n'as anc Poundi. ansi ste unit for Sime n'as anc nminute.
From isese tisre fondamental onits sucre deducei te gallon nus-asuire
ansi tc cubie fosat. Wý.orl, i measuresi by tise praduet ai the cxisting force
ansi tise distance hraugis wisicis it is overcome. Wiscnever titere %vas
motion lucrt: missi lic sameîhing 50, producae il. Tise simpIci conception
ai work is lifting against tite force af gravity. Tise standard ai work %vas
tise lifting ai' a paunsi seigist anc foot higis. Tisc question ai lime dud nos
crites muo titis. isut was connectes! n'ith thec question aof pan-et or tise rate of
dosag s-voik. Foot Poundi being te standard af work. ail calcuLatians %%ere
masie lapan isas iasis. Thos ta s-ise tea paussifs tevo fictt. n'as ecquit ta
raising tweaty pountis anc foot. 'Wock donc in sisis mway n'as os'ereonlîng
thse attraction oh ste carsh as tisas point. Work was also donc wisen two
in.tguets %%cm dran'n asunder, or u'.hcn a spriag or eleetarît. curd n'as <irann

-41a. \Vurk heing siipli force in miotîn. is uas Oral) ncccmaar tu muttiali

tht. eucgit in paund> %visi lise distance in fet tmras es suget te n&uri donc.
Thir nexi point vvas ta clistingsiish be:tween vark ansi powe Tise ititro

durtion ai' ste unit ai' site uao tise calcuilation cniabirs tix- scientist ta
calculait the pawer af a farce.- Tise tesni-m "pwe- meant tise rise ai'
doiag %votIc. Il nas s'ery impartant to foiiy tindessanul ibis dcfanitian.
'lakean>' quantity oi n'ock tisas %vis donc ta anc mintute, ansi if tise stme

quantit% n'ce d]onc ta twa minutes, tise tite oi' doing i bieig double. is
n'ýulId only requirc half ste poa ta do il. Rate of wons. tiserefurc. wsu

7',inutut Mefornsrd in tomne given interral ai iCme. Titc standard ai' panez
.isliasi had cen genc'-illy asiapted i as calles! borse pane-r. One htorsc

povcî- cansistesi in lifting 13,oaoa posstîds ane foot ia anc minuse. or r.980.000
foot pountls per hans-. It ncves- was supposéd ta bc abile ta do ant-sentis ai'
th'is amaunt ai worl, Fsa a swiis fotesi race boise ta a iseavy dirait.
the prodict aof theis -speesi inta thse s-csis tante oves-came is a measuzbie

Iîuantity representing .33.000 foot pouinss per usinutse. ly mewnus of sa lever
sulait coutl afiesi Itest exert liii power, but as Uic obui î,rovcrb went. . Wlîat
was gained in powver %vas loit iii sI T-l. or gain psawer tîseant sisltt il %%as

pbossible ta imove a iteavy wceiglit by a siili forte. proviclesi anc lo!ses ligne
by doing Il very slowvly. Mitis was ilbittattsI by the siciecatiical priiîciple
of tlie wlitel aiîd rtxle. also by tlic reduplicasion of pîiileys nis fuilsi iii ptlley
blocks. Wlicre by any contrivance a mais inovesi a greas %veiglit Iîy n1
sniali force. sie ulilerence bttween tie w'eiglit anid tAie force 'vas conspen.
s.'ted for by tic lois af stue. Il was inmpossibîle ici increase panver. No
influer whlat meclîanisi sas resortesi ta, tlierc seotîllsi ao loss of tissuî iii
pîroportion ta the poner gaincti. If titis simiple fundaniiental priticipie were
weil knovîn. nîuich lois of inventive energy niigli be avoided. 'llie doctrine
of tlic conservition oi energy wsas not vcry weli undcrstood i if it wcre
there nvoulsi bt fcvcr attempts so lanvent pecrpelu.tl motion. or la: devise
miens for increissing powcr. The conservation of cnergy sens s teill

denionstratesi as the indestructibility of masser. Th'le ail-wise Crenttor liait
cadowcd il] mnasser witit eîsergy. and it coulîl never bc, destrayed. 'Ilie
ciiergy whlicli was utii7.ed in the witer fidi sens the s:tune eners>' whliclî pro-
pelicui the Stein% eagine.

Passing on to t'e expansion of steaîin thte spea-ker explisii. tii,' iia'ory ci'
expansion in the' rvlindrr acc'ording to tite par:sbolir enr"u' The. powrr of

anr enginse was calculatesi by the average pressure iîiultiplied lsy te ,iuiber
of incies vvhich gave the foot pounds. andi tlilî was niultipied b)y tii féct
travelîcd b>' the piston in a mnutte. Fronit îlis tic horse pawer was
obtainesi. as aliready cxplaincd.

At the' conclusion a hearty vote of titanks %vis tentlercd to NIr. Liait. *%Ir.
ds'adMeL'k and Dr Wm Fail speaking very lîigltly of the lecture.

The;y t'xpressedi tise hope tias thert' woulti lie asher 1ecîres -. nt lts.t thry
%votifs] bc cqually successlul.

Sînce dclivcning his lecture, Mr. Liait has rmccîvesid the fulboving lester of
enquiry, the reply ta wvhich as appended .

219 Clîtiît ST.. TOiIOS'TO. Mardi 28, 1891.

Sus, -Re H P. of sieamn engine. 1ia the party sho r-uistid ti question
aof rate of spced of lioarse. A H. P. is definect as a power th.ît can lifi or
maise .33.000a Ibs. i ft. hîglin taone minute, but lthe sanie horse powcer iîiay
lift 40.000 Ibs. tise sanie hcight in the saint tante excruang lIrasuit . 1 lien
il becomrs necemsaiy t0 livrit or define the rate of speesi of horse. If the
rate of speed ai hsorst is flot taken inso accouat. mwliy take speesi of engine

mbt accoaunt? Yasi cannot compare superficiai fi. wviti cubie fis. If ste
tisree units of tue one art taken. Use sanie units of the cather nutisit of neces-
sity be taken in oarder ta conmpare tlîcm. Watt defines a Il. P. ais a pîower
that coulsi lift 33,000a ibs, i fi. in oane minute travelling at the rate of 22o fi.

pewr. minute. niticit is ste rite oi travel in estintates of homses on public
wvorks. ai. e..* railroads. canais. etc.

\Vith dite respect 1 %%ritc tha!s. so th.it if puaile iLtat 1 "'4>t na.tke iîaysell
clcaîIv undrrstooc.

Vours truly.
D. A. Ro.ss.

C. & M. .

D. A. Rass. EsQ.. City. TRNO N. 01 81

Stîs.-You :îre stilli n crs-ar. frîcasi, ansi ltkely ta rentaîn so tintil yatî fîtlly
andi clcarly compreisensi titat Use standaird htorse uiver as% tte rie of doing
n'aîk equaLt to 33.000 ft. Ilis, pet mtinute. Any force mavitig any distanice
ta avercaaîling resistaisce ansi producîng motion, tise iroduct of nisielà for
anc minuit naît gise .33.a00a untts ai svurk. must besatkun to equal andI refire.
sent a standard horsr paner. If 4o.oaalbs. asuber.aastdby.isursc î>oucr.

ai mustlie doneat tise raite ai.82.afý afai per minute, foi 4 0 ao) 8_S5,.,
33.000

Vaur contention as ta tise usual rate ai' spes by canait honrses snay fci-
argument's sak- c takens as correct. saut yaur deduction is serong. beccause
ý3.oo0 . 2o - z3a. as rcpresenting lte forcze exertes! b y iarse so as to gave
ta anc minute af lime tite prapcr standard. via., 220 fi. x 150 Ibs. ,33.O0O
fi. Ibs. =one itare paner Notice tisas tise spes-s ai hoarse bas ever>'tliing ta
do witis lte force exerted. but notiting nisatever !a do vvith ste restait.
Grensi spees!^ lever forceý-.vci speed x. grenier farce=consaa-.nî "n
tity ai' eri in givea timc=,33.aoa fi. ! s. pe minute= z homte potner.

rhse speesi ai tise isorse. titeefore. ii only anc clenient in ste caiculation.
TIte spcerI assumred. itowerr. is a vcs-y goasi example ta practîce. vir-
22o ft. per minute, or 254 miles per isotr.

1 hope tisere simple cxpilansasions seull put my frcaul rigist.
'YouîS troly.

Prof. Silva.nus Thampson says ai' Mitis mct.il an lina, rcens lectures on
Mgsî.'thas 1'e isas raundi il far superior Io cardirnry cas: iron. ansi nos

mucb inferioar te uvraugist irait, for cectro.migncts. fu is u-el lînnsea tuas
te fieldi nagnets af dynamosnsi mators are madc ta certain forais. mainiy
tu avoid expensîve forgangs on sthe anc stand or iniersor rirsutîts vr &a cas: iran

ars>n fai tht tua.glal .ures .kad u-.us 4tun lut ttc faute îatcces. the haites: antutv.
iag duisilt wark. ;f furgesi vut of %% ruugiss arun.

E-xpetiments nere receat> m.-dcbithc.Inchstcrl.nt-tni Uscrs Associa-
tion ta deserminr tht' effct aiisowcrng cisi feeS %%ater an red.hut furrnce
crassas. ise boiler taies for ste purpose %,vas ai' ste Laincasisic type. seitit
Plane furnate fities.anul single-rivetteu laLp joints flot strengiiicnedl hy fl.anResi
smanis or eniclang rang. Ji %%-as fossi tisas thae introdutction ocfit cald

fteeS sud ios IraS taoan explosion. even tehea tise ciown slieet wais s-ht.lit
but titt on ilt tontriry. as was atters folloneal by an actual Is'yr.înution in
stcnm ps-essr. The 1.0as'motls's. reliuing su ste tsta. Says. 'W r %totîli
flot s-ecoatmead tise introduction ai colt! feesi-tecr as socisa sanie. lionve,,r.
becau<e it is likely tisas tise consecquens sosdecn cisilliag ai the plates migist.
stade- some eircumst.ancs, prodoce stitiins in tise siscîl isas waulS bstets
tise failute ai' tise a-n-sheet, or ai' sarie ai'tise tubes. so sisal tiseattendant

mîglil bu scaisict.
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CALCULATING SIZES 0F WIRES.*
LCvonfinur.( /om dlarg'h iim&r.]

SA'E CARJt'aING CAPACITt'.

hcni tine iioarci of F.ire Uaîderwritcrs spcîfacs thiat thc
carrying capacduy of a conductor !s sale %'1aen the ware will con-
duci acFt'n current wiîhouit becomning painfially-warm whcn
grasped by the ciosed ianci.

Ail %vires w~iiI licat wiîcn a current of cectricity passes thirougla
tiacii. 'flioss of energy which wvas rcferrcd to iii a prce'ioaas
chapter is a loss only in the sense that it is Iost for tisefuli work.

Nothing is iost in nature ; electrical cnergy niay bc trans-
fonncd into lacat, lighit, motion, etc., but cnergy cannot bc iust.
Trhis so-cailed lost cncrgy in the wireb wiii thiercfore re.appear
as hecat, alîhough not %wanied in the %vire.

*''ie greater the c.urrcnt in anipercb iLnd the smnalicr the %vire,
the grenter the hecatiaag effect.

Larger %vires wili bc heatcdl comparata'.cly more than smnaller
w~ire.s, as the latter have cornparatively more radiating surfatce.

It is approximâteiy truc that the heat increases directiy as the
square of the currcnt, and inv crseiy as the cube of the diameter
of the virc. This smaternent a) be writteaa thus

licating cffect= - where c is the current and di the diaiter
d3

of the %vire.
ln Table i arc given the carrying capacities in anîperes, and

lanips of différent sizeb of %vire. A wvarc as here asstinmcd to have
a sale carrying capacity, wvhen ils temperature is flot incrcascd
over 3o' F. above that of the surrounding air, when conclucting
current. ln many tables a mnuch lhagher temperature as adopted
as, t standard. 1It is safe to fix upon 3o' F. as a ilaxiiuni,
hotever, ab many circtiamstances, such as ana>' he foîand an hot
engine rooais, proxianity to stcami pipes, in twists or sharp bcnds
in the wire, nia' cause a consadcrably higher risc of tcmperattare
than ant>icipatcd. 'llie followang empancai formula as useil for
caiculating the carrying capacity:.

c- 1 1 d3 for an ancrease of 3e F. mai acaiperartarc, whcre c
/ 12500

stands for current, d for diaicter in mils, aînd 2,300 is a con.
st:Int.

Rule N. Ascertamn the proper size of wire for permissabie Ioss,
numiber of lamps and distance. Mien deterinie by Table a
whether tlae îire laas the nccessary carrying capacity. If not,
assume siaîaler percentages of loss, until a wire is found that 'viii
be large cnougla to carry tlae current safely.

It inay tenad to maecertain phenoanena mnore casily under-
stomd 10 suate that the elcctric current passing througlh a wire is

1'Ic. 9..-.SaARa'BFt v3iu IN A 'Vaaa

frequentiy comparcd t0 water flowing througli a pipe. Prof.
Ayrton says lin 1'Practicai Electricity," this analogy, howcvcr,
like nany other analogies, mnust tiot be sîraiaied loci nuch ; foi
exaaîîplc, a bend la the pipe, evcn witl thac stca(ly flow of îwater,
is foisaîd in cause a faiiing off in the watem pressure;P wheceas, a
bcnd la a vire lias no cffecî on the electrlc potenîlial if a steady
current is flowine,,; or, again, if there be a sudden expansion or
contraction in a pipe, thac is a sudde a :ltcrntion of thae wratcr
pressure, which lias no analogy la any suddcn adttention of tlac
cîcîrleal potential at a poinat in a circuit 'vherc the sectional
arca oi the conductor changes abrjptl>'. In fact, the tlov oi
water or ofi gas la a pippe can bc diminished i0 any extent by a
rontrnction of ane point on,/y, w'haich ana>' bc prac'îically efrecîcd
by pantialiy çlosing a tap or rock ; whemis, if an clectric c"rcuit
consisi of anany yards of %vire, no ippreci.-ble.ttcr.ttion of tlac
currexit 'vii bc produced by inaking only hI an inch of the iie
say onc-tcnth of ils prcvious sectional ar-ca. The carrying

*Fr=a *1 ncandct Wirmng Haid-Book.-

capacity of aaiy part of a wvarc, llowever, as, nalaertaly reduced by
makzing il of a saaîalier cross-sctioa, andl such a reduction la
sectional area na>' cause a consiclerable licatiiag of thai portion
of the w~ire.

A sharp bend an a iare as thierefore oaîly dangerous, as st re-
duces the sectional arca, and not because i antrodiaces a
resistance.

Fig. 9 expiains lion- a siaarp bend ana>' cause a wi're to be
partially tori asuncier, and tlaus clecrease the sectaonal amea anci
cause undue lheating at liais point.

Iianay bc stated as a general raIe, that %%lien a large percent-
age of loss is aiiowed w~ihiaaaaps at shaort distances, the size of
wirc calcaaiated 3imaply' ia accordaaîce with resistance mules wi'll
bc found too small to carry tlac current tiafely.

This simple fact is often ovcrlookced, and ce'cn alaoughi ires
ana>' have becai corrcctly calculated fol' a unalornm percentage of
loss, they wll becoane painfully liot sînîply because tlae table
of camrying capaciîy w~as not consulteil.

Tlae cmoss-connection of mnaint, whercvcr possable, as already
recommended, for the parpose of m.aiataining cqual potentials,
will also often rcducc thac hcating effccts of the current. A case

1aG. ao-FUITihai CIR~CUIT.

caane under the authovs observataon whach il w~eII allusirate
this fact. A carcle of about 5o lights w~as wired, Fag. to. Alter
the carrent laad been turned on the wares of the circuat became
hot, and there wvas quite a perceptible difference of candle power
betwecn the lights near A and those near Bl. Investigation dis-
closcd tlae fact that the loop, contmary to instruactions, hand been
lefi Open. A few inches of w~ire connccting A and B3 and C and
D reimedied th. fauit.; the wires reniinned cool and the ctuidlc
power %'as practically the saine aIl round the cardle.

Tlhe siîallest wvire used for ancandescent warang slaoulcl bc aI
least of 25o circular mils of cross-section. Smialler ivire will
break, too easily wlicn laandled, and tlaus cause cndlcss trouble.

THE THREE-WIRE SYSTENI.
The forcgoing remarks %vhichi trcat of " Drop af Poteaitial"

and ',Sale Carr>'ing Capacity," have refcrence Gai>' to condations
anet wath ia a multiple arc systeni of distribution.

Il has been brlefly explained tlaî in the îlaree-wirc systein tlae
elecîromoîlve force is double and thc current is one-hlînf tlaat
rcquircd for the sanie number of laanps on the multiple arc
systcm.

Ail the a-nies prcviously giv'en may reidily bc applied to t)ae
three-wire systean.

le us again conmpare these two systems.
Exaniple : Find the eccrical data for four laanps of loci volts

and 200, Ohms' resistance, each for bcîth systenis.
Denmons/rd lion :The current for one lamp according to Olam's

laW = , -= 54 ampere.

Fau.. x:.-NIUa.'raî'L AR~C SgS'ra\.

i. iAftltiple Art Systein. (Fig. i i.) joint resistance= 2
00

=5o, olînîs ; total clectromiotive force= moe volts ; total Cu'r-
rent =

x 4 = 2aiptcres or eccrollictive force -00=2 amperes.
-total resistance. 50

b. Three- Mre Sysfcm. (Fig. a2.) The joint resistance niiay
casaly bc fourni by omattang iroin the calcîalataon the third or
neutral %v'ire. WVc will then have two series oi two lanaps cach.
The resistance ai two laanps joined in series wvill be ai course
twicc that of one lanîp, Or 400 Ohms.

The joint resistaaîcc ai tWo series will therefore.. bc 4'=

April. i8goCANADIAN r=IIEGTRIGqll i4EWS



Aî>r il, 189< C1~4I1DîA~I E GT~ICU1 14EWS
,oo blins ; or in othcr wvords the joint resistance of the lamps in
Illc tlîrcc-wire systei will bc four tines the joint resistance of
(lie saine number of lamips iii multiple arc.

*'hli total clectromnotive force iii tle threc-wire systcmi of
otlrso WiIl be twice that of the ecromotivc force ini the imlti-
fie-ir iein. total clcctromotivc force
Again, the total current will equal total resistancc

or. C = '3) am111pere, or in othcr words, the total current rc-
quircd for tlîe lamps in the tlirec.wvire systein, %vilI bc t4 of the

total current required for the same nunîber of lamps in the
iniltifflo arc systom.

WVith <bis demonstration in mind we are ready ta form
Rule XI. For the saine kind and saine nunibor af lamps the

joint resistance of the lamps in the three-wire systern is four
timtes that of tlie multiple systemn ; the total electromotive force
of <he lainps in the three-wire sys<em is twice tbat of the multi-
ffîe arc systcm, and the total current strcngth qf <ho lamps in
<ile three-wire systoni is ane-half <ho corresponding unit in the
miultiple arc system.

It can easily bo seen <bat as the joint resistance of the lamps
i5 four timos groater in the thb*ree-wire system than in the multiple
arc system, tho rosistance of thý positive and negativo conduct-
ors wvill be four trnes greiter for <ho saine percentage of loss.
In otiier words, the cross-section of the %vires in <ho three.-vire
systeîn is g4 that of tho wvires in the multiple arc systens for the
saie perceniage of loss. This gives us:-

Rule XII1. In order ta find <ho propor size of %vite for <ho
<lîrce-wirc systom, firsi find <ho sizo of 'vire for <lie sarno number
anid k-incl af lamips on <ho multiple systeni in accordance with
Rules VI -nd VII, thon divido tlie number oi circular mils by
four.

*l'li sum, ai <ho lcng<his of <ho positive and negativ*e wvires is
dlie entiro Iongth af tho circuit in <ho thre.wi.-e system, and the
amnount of coppor required for <ho circuit is equal ta one-fourth
<lie amounit of coppor rcquircd in a multiple arc circuit ; the
Ien-th of <ho contrai or neutral wire, if of the same sizo as <ho
positive and nogative leads will bo only one-haîf the lengtb of
<lie total circuit ; hence <ho total amount of copper in the <broc-
%vire systomi viill ho >+ X=4=~ of <ho- amounit necessary in <ho
case of <ho multiple system.

As a malter of fact <ho noutral wiro may ho made smaller
<hian the positive and nogative wvircs, as it scldom will ho called
up)on to carry more <han a fraction ai <ho maximum current.
For practical reasons, howvever, it is ad eisablc ta inako ail <brce
%vires ai <ho samo size.

1< wîill ho scen <bat as <ho number ai circular mils per w~irc in
<lie thrc.wirc systemn is W <ho cross-section per wire in <ho
mîultiple systoni, tho carrying capacity in amperes of coursc is
also rcducod ta ;e.

W~hen Table i for the three-wire system is used it should ho
botne 'in mind that anly twice tne number of lamps may be
carricd by <ho %vires, as <ho current is reduced t<o>4 for tho same
number ai lamps.

The lree-wviro systcm in a building is gcncrally followed
lîroîîghout the whole noîwork. of feers, mains, branches and

sîîb-branches, down ta circuits ai froni thrco to six lights; smaller
nuinhers îvould thon ho connected in simple multiple -arc.

E\PLANATION 0F TABL Mi.
Wiring Tables 3, 4 and 5 may bc useci by any one %'ho docs

nnt care ta study tile principles enderlying <ho calculations of
<he sizos ai wvires ; but cen te <hase who thoroughly understand
thie demonstrations, <ho tables ivill bc foiînd ai great conyoni-
once.

The first tbing ta do is to select <ho table for <ho lamps which

-ire ta bo used. Let us consuit <lie table for dnta reliting ta the
100 volt lamps.

WVe find in tîte horizontal coluiis at <lie top and bottomi,
numbcrs wvhich correspond ta " l.iîîp-fect." (Lamip-fcct is a
bni e"pression uised ta denote the prouuict obtaisied by inuli.
plying tlie nuinber oi laînps by the distance ini icet.) At tlic left
of tbe table we finci three vertical coluinins lilled wvîth figures
rcpresenting circular mils ; anîd also underlined figures giving
thc numbers of the Brown -.S Slinup gauge. Eaclî horizontal
colturnn corresponds ta a vertical coluniin.

The radial lines starting noar the lefl hand corner represent
percentages of loss. Each srnall space in the inside colunmns
represents 2000, in the mniddle colunins 500, and in the outside
columns 125; that is ta say in the horizontal coluînnst<li nuînbers
represcot lamp feet ; in the vertical colurnns the numbers repre-
sent circular mils, except wliere underscored, Mien <bey represent
the number af the wirc according to Browne & Sharp gauge.

Although the différence wvould bc very sliglit in any case, it is
necessary to note, for those who nîay desire absolute accuracy
in determining the circular mils, that the short heavy linos bc.
neath the Browne & Sharpe gaugo figures in the vertical coluinn,
are the correct gauge lines and may bc understood as extending
the full width af the table.

The figures given in the coluinos represent thousands. For
instance, ioo denotes 100,000 ; 4.25 =4250 ; 2.5 =2500, etc.

Example: Find the size of wire for îoe i110 volt lanîps at 1000,
.feet distance, ati o per cent. loss.

* 1)eonsîra io 10 ooo= iocooo lanip-foct. \Ve find 100,
in the in.side horizontal coluinn ; %ve follow the vertical boo, line
until it intersects the Io per cent. fine. WVe take a ruler and lay
it horizontally through this point and find it strikes about 88 in
the inside vertical column. Thbe prope r sze of %vire bas a sec-
tional area of 88,oooi circular mîils. If we wisb ta %vire on 5 per
cent. loss wve follow the vertical 100, line until it intersects wvith
the 5 per cent. lino and obtain by laying a horizontal Uine throtigh
this point about i86,ooo circular mils.

From <bis demonstration we deduct the folloiving general rule
for computing fromn iire tables :

Rule XIII. Find the number of lamp-feet (lamp x foot), in ane
of tho horizontal columns, follow the vertical line until it inter-
sects the desired percentage Uine. A horizontal line laid lhrougb
this point will show in the corrcsponding vertical calunin the
cross-section of the wîire in circular mils.

In consulting <he table, always use corresponding calmonns. If
<ho lamp-fct are found, in the mîiddle column, -he circular mils
must be read fromi the middle column ; if the lamp-fect are
found in the outside columnn, the circular mils must ho reaci fromn
the ouitside calunin, etc.

Example: Find the size of wire for 2o0 Io volt lamps, ai 900
feet distance aIt 5 per cent. loss.

Demonstration : 2oX x900,= i 8,ooo. \Ve find 18 in the niddc
horizontal calumn ; wc follow <he vertical iS lino until it inter-
sects with the 5 per cent. lino, and following <ho horizontal lino
we find in the middle colum-n 33,500 circular mils.

Examplo: Find the size of wire for 5o ia volt lanîps at ioe
feet distance ai 5 per cent. loss.

Demonstra lion: 50OX 100= 5,000 lanîp-fet. WVe finri 5 in <ho
middle lower column, and a glance shows us that the %vire is
over 9,300 circuLar mils or a litt le larger than No. i i B. & S.
gauge. \Ve can find the samie result by takcing 5,ooo in the
outside horizontal column.

Rule XIV. The number of lamp-foee within moderato num -
bers can ahvayt be found in one ai tho three horizontal columns.
Select the one îvhich will intersect wîth tho desired porcontage
lino farthest from the loft lower carner. If the number af lamp.
foot is too, groat, and cannot ho faund in the table, divide it by
Io and find the circular mils for one-tontb the number af lamp.
foot firsi, and thon multiply the result by io.

Examplo: Find tho size of iviro for î,ooo 1 Ia volt lamps, i,oeoo
foot distance ai Ia per cent. lass.

DePnonstration. i,oaox î,ooo=ixoooooo laînp-foet. Divide
by i0= 100,000 lamp-foct. Sizo of wvire for booooo laimp.feet
=88,ooo, circular mils, for îo x îooooa= î,oooooo lamrp-feet
Io x88,ooo=88oooo circular mils.

The 55 and 75 volt tables, of course, are ta ho used in tho
same manner as explained in thie case af the t<o volt table.

It will be noticcd that the small spaces in the <broc v~erical
4-
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coluînns of ail thirec tables treprcscnit the s-iine values white the
values in the hanzoib:ie colutnn of the thrce tables differ as
followvs

Numibet uf Litmî,)feut lier iuc

I55 Volt. 75 Volt. 1 Io Volt.
lnsîdc Horizontal LolunînI .. 1500 253000 2Mîidle Hlorizontaîl ~~iii 1 825 50 500
Outsitie Horizontal Columin 31 25 62 5 L 125

1lle tables are very bitnule,,atid will becomne familiar to tue
user afier a short practîcal eXperiecIlC.

'llie 5 volt table m:my bc luseti for lamps of a voltage Ibetwccn
50 and (0 volts, the 7 5 volt table for lampls Of a voltage Ibetcnl
70 andi Eo volts, andtIe ic o volt table fur lamps of a voltage
Ibetweeîi îoo anti 115 volts. 'l'iîe resuilts wmi be accuratc enoughi
for aIl practical purposes.

ln c;îlctlating tlîc tables, lamips requiring 55 watts were as.
sunued. Thle foîlowing table gives thecectrical data of sucli
laînps

16 C?ýNI)I.E.1'0WI*R t.AMNlI' REQUIRING 55 wNITS1'r.

EleIctromiotive Force Currcnt Resistance bot
in Volts. in Aînpercs. in Ohmis.

110 .50 220
75 .733S 102.207
55 1.00 55

Uncler Rule VIIl h was shown tîtat Rule VI coulti be simpli-
fici b> calculating te constants for cach kinti of lamp anti cach
piercenlage of loss. I n the following table arc given the con.
btants for 55 vatt lanips at différent pcrcentages of loss in the

cutiductors.
TABLIE OF CONSTANTS.

11%I2% 3% 14% 1 %' 6%l1?7% YJ8 el.teo,2à 15%

Lanil>. 138.8 19.2 12-71 9.41 7.5 6. i .5.2 4.51 4.0 3.6 2.7 2.2

l o Volt I 685.4.332824.1 1. 1. 1.
1l..'nlp 1 9.7 4.8 3214 .86 1.5 11.3 î.il .991 .881 MI .56

The wirlnî: formula, Rule VI, can now bc %vrtten ti'-N xl
x K, or, thc size ofwirc in circular mils =laînp-feet inutlt iphlec b>,
monstant. The constant K is founcl froin. the formula -

r hot %~
From the forcgoing it wili bc er c asy to finti the constant

for any laînp andi any perccntagc of loss, andi caiculate the size
of wire without thc aid of any tables whatevcr.

THE BOILER EXPLOSION AT QUEBEC.
Titi.. boiler e.\plosîton at thc RZi'.erside Worsted Factor),

whici lîapî>ened on the i2th Februatry, %vas the rnost disastrous
whbich ever occurreti in Canada, both as regards loss of 111e andi
destruiction of property. Our readesstvill nodoubt be interesteti
in some of the tacts regarding this very serious occurrence.
The engineer wvlo hati charge of tc steain plant wvas among the
killeti, andi if carelessness on his part wvas the real cause, hie has
.ii lits share of the penalty. The second engineer stated that
lie hiad nothing to do tvith the boilers andi was e.miployeti only in
the enigine rain.

Thecre %vcec thiree bteani bolIers of the ty~pe so conimonly useti
in Lanatia, andi knotî n ab horizontal tubular boilers. These
wvere 6 feet in diameter anti 16 féet long, wvith about 84 tubes in
çach, the tubes bcing 4 incites in (ilainter. Each bolIer hati a
donle 30 inches diaincttr andi 30 inclies high, and rivetted to, the
bolier shil by a doubIc rivctted joint. The boitcr plates mwerc
saiti to be of good boiler plait iron, thre.eîghths of an inch
thiçt.k, andi the logitudinai seams double rlvctted. The bolers
were bumît in biitktutrk m. th J.trtlsfurnace setting. ach boiter
liat a safcty valve., loatiet by lever and 'vcighit and intended to
open at about 8<> pouis pressure. There wvere alsoi shut-off
valves by wvbich the outiet to the steami pipe might bc shut, andi
cicb boier hati a steani gauge and glass ivater gauge andi try
cocks.

The miii hatl fot bccn running for soine days, t -having been
closeti to permiit ofsomie cha.nge-sati drepa.irs to the engine. On
the ilooming of the day of the explosion, stcam ivas got up in-

tending to start. the mili, but on trying tue engine it %vas founti
tiiere wvas sonietliing wvrong an it h soului fot go, andi while a
nuinber of nien were enigageti on tue engine, tue explosion took
place. 'l'ie midîdle boler explodeci, being literaily biown to
p)iccc , the other two %vere tlîrovn out of tiir scats, the one to
tue rmè;lit andi the otîter to tîte left, and wvcrc chl broken into
several pieces. l'he dente of the exploded boiter wvas tomn off,
leaving the flange rit-ctteti to the plate of the sheil. Tîte body
of tc domne wasb thrown to a considerable tiistanî.e. Such wce
the facts connecteti with the disaster, anti it is important to
notice tuit steaîn %vas up iii ail the bolers, anti tiîat none lit
been useti cxcept wthat '%vas requireti for the hecating appara tus.

A coroner's inquest tvas helti, andI after a very lengtlîy enqtîiry
andt tîte examinatîon of nîany tvitncsses andi of the tinains of
the explotict boiler, the followving vcrdic.t %vab rettirneti. -rh.it
tîte saiti Arthîur Tweedell anti others wvere killeti by the explosion
of the centre boiter of the Qtiebec WVorsted Coînpany's ill. tlîe
saitl explosion being ditie to an over-pressure of steani in tue saiti
boiter, causeti by the stop valve being then closeti. Furtherînorc,
that the jurors reconîmcri tlîe appointmnent, as in otiier places,
of a competent city and district boilIr inspector, one who lias
both theoreticai anti practical kriowlcdge, andt who lias hati ex-
perience ln the manuf-icturing of both, bolIers anti englues anti
ail the connections thereof."

The verdict says the boler explodeti because of over-pressure
causeti by the stop valve being then closeti." But whtof the

s:tfety valve ? It wvas there for the very purpose of preventing
over-pressure, cubher when the stop valve wvas closeti or open.

The jury said nothing about the safety valve, but they sawv it.
Andi when thq~ saw it, they saw that bellnre the explosion took
place it hati ceaseti t0 lie a safcty valve, anti its condition reaily
matie the explosion possible. The probability is that the steani
gauge hati been frozen while the mili wvas closeti, as there had
been some vM.* colti weather during these days. These bolers
were under the inspection of the Quebec Provincial Inspector
who was examineti at.the inquest. His qualifications may be
guesseti at by the wortiing of the.jury's recommendation. He
hati no experience or special' training to qualify hlm, for the
position, but after îvork-ing in a bolier shop for a few weeks wvhen
a boy, hati worketi at a variety cf businesses, such as carpenter,
butcher, ship chantier, travelier for sale of boots anti sboes,
jewvellry, &c. How these various occupations qualifie,,' him to
inspect boilers may bc judgeti fromn the fact that hie titi not <lis-
cover the condition of the safety valve anti other flttings on this
exploded bolIer.

If ever there is to be cuniptilsory inspection of steam b)olers,
let this exampie be a warning. The goverrnment that will attempt
to make boier inspectors part of the politicai machine, anti
appoint as inspectors, nmen who are exper-.t politicians, deseres
to have its own safety valve rusted up andi a gooti fire kcpt going
tilt it gets blown so high thatt the scattereti fragments ivili bc
forever iost. Hant thcre been competent inspection anti ordinary
prudence, this terrible disaster wvould flot have occurred.

To ail engincers anti firemen the lessd'n is: mnake sure for
yourselves that whcnever you put a fire untier a boier there is
plenty of water in it, anti vay for the stearn to get out. This
boiter explodeti simply because ther was no outlet for the steain,
anti the probiabiiity is that there %vas a, pressure of flot lcss than
300 pounts ln àt when it explodet. It woulti holti about eight
tons of wvater, anti the explosion wou I n6t be much less- than
that of a ton of gunpowder, so that there neei flot be niuch sur-
prise at the serious destruction of property.

«ne President of thc Bell Tclcphon e Complany. of Nlontreal, recently in-
quired of the Secretary of the Trt.asuy atWashington whether the end of
thc telephont cable ta be passc-d thtough the tunnel connecting Sarnia
with Port Huron. Midi.. will be pcrniitted to enter frcc of duty. Assistant
Secrctary Spaulding bas inforrncd hini Uxait so much of said cale as mnay
lie brouglit within the lintits of the Unitcd States will bic subjcx ta duty
undcr exlsting ta%%s. te Departnicnt having, no authority ta h.uçc the
saine.

An exchangc points to te act that the possibility of clczricity licing
uscd as the motive power for railroads in the fcature is assunling Urn intcrest.
ing condition. Station, may lic locatcd sarie forty or fifty miles npart.
which wvill be run b>- large cnigincs. and fram recent tcsts it is found that an
"lcctric motor will mount a grade of more- Uian fifty per cent. Not only on
railroads. but on occan stearnets will a new en le inauügura:ced -whci .cIec-
triciîy is inîroduccd. The adantiges being a sati tg of cixpense. hbiîhei
rate of specd, antd the danger cf accidents decreased.
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PUBLICATIONS.

Prof. Silvantis Tlmonîson's series of lectures on -Thme Iilectromîîagnet,
tlelivcred in Februnry, 1890. Meore the lecicty ci Arts. Lo.nudan. hmav ilcbe
repiiid in boak foai by the W. J. johnston Lo., N. Y.. ta %whomi %v are
intieb:cd fur a copy.

l'hc April issue of r'he .rrena is a: once richi mn vancty ammid strung imm it-,
presention ai great fundanienuil prablenis. whicl, arc agitating tic papuilar
mid nt the pre;cnt timc. No imagazine ail the preseni ngt- is ln such per.
k(c touch with progressive and rs'formative tlmought mis ibis rcvmew

Wc are in recempt af a capy of Tme Fleedridran Flectrical Trades Dirce-
mai> and Hanrl-lIoo for, i81. Tfhe book shows na increase of sac paiges
as comixtrcd with aInt year. and coniimîs a vaist niomîn of carcfmilly con-
piled inforairtiomn reliting ta the electrienl indus:, mes tlmrormglout tbe waild.
Atnong thei ruany fentures of intciest ta the electrical nnd allied prafessiomns
ie a Digest of the La4W Of Clcctric fmhing, n liS: af central stations in the
United Kingdoîm for the dmstributman af cectrcmty . a Bist af clcîrical rail
%%m.ys and traniways, a %umnary af the Ieading events af tIme pas: yeatr: a
cotiplete list of the local aimîhoritics of England, infarnmatian relating ta he
obtnining of letters liatent; and a reliahle biagraphical sectian. canîaining
inmîresing sketchescf the careers af the leading living electrica-l naîabilities.
1'rice 5 shillings (postage extra). The 21Z«trieian Pmblishlng Co., i. 2aiid
3 Salisbury Court. Fleet street, London, E. C.

MNINE FOUNDATIONS.
TiE question cf brmck versus stonc feundcations for engines is

being discusscd. Thre advantages cf brick foundations are
Civen by one correspondent in citing a case. The foundatiens
wcre of hard-burned vitrified brick, laid in Portland cennent.
The gentleman in charge cf the tvork stated that stone, unlcss
dressed tvith extreme nicety, neyer gets a perfect bearing on its
bcd, as pcrpcndicular joints can very seldoni be filIed solid,
hence stonle feundcations, ne matter how heavy, are full cf vacant
spaces that allow vibration. On the other hand, with brick a
perfect joint can aiways be made, thus abtaining a fectindation
practically anc immnense block, ail of which bas te be shaken bè-
fore vibration can accur.

A few days later, in conversation with a welU.known mechani.
cal engineer, 1 was givexî another ex9anation of the matter.
This gentleman stated that ini sucb structures ail] the vibration

lias its origin in tIre mnachlîe, whicli is the centre cf the fotînda-
tin, and being at the top is at the niest distant point froit% the
carîli. Vibration loses inucli cf its force iii passiîig freont ane
distinctly defined body te anotiier, and the more freqtîently the
vibration is transiued freint ane body ta anatmer iii a given
space, thhq mare ncarly it is oterucmne. lit a stonc foundation,
witîe thre large blocks p ussesb weighit, ani lying togetlier, have
grent frictional resistance, a t ibration twill oniy be transrnitted
once or twice before the baille is reachiei. ln a brick foutîmlatioti
Ille saille grass weight miay be attained, and at tlîe saine tinle
the vibration Intist pass froint one body te antîer infmmîiîely umore
frequiently Iiati in the stone fouîndlation.

A LEVEL-HEADED BOY
A 10% aîboutî fîftei yecîrs cf age applicci ina factory Ml Atwatcr

btreel for the job cf running a sinaîl engitie iii tihe place if a boy
M11o had quit.

mHave yon iîn an engine?" îtas askcd.
Yes, sir.,,
You understand lîow stearn works, (le yaîî ?"
m1 do."i
"Van knowv that water itiakes sîcani ?"
"0f course."
'Hotv is water gel iîîto a boiter?'

Diy ait injecter."
mSuppose yen have too niuich waler ?"
«Then 1 can'î -gct stea 1i enotigli tîntil 1 draw it clown."
Correct. Suppose you haven't enougli P"

"Tien look eut for an explosion."
"Correct again. Suppose you founui the watcr irnost genee

and ceuldn't start the injeclor-what woîild yeu (Ie P"
"lCerne upsiairs and notify you te get yonr insurance policies

eut cf the safe and makzea: sncak before shte busted."
"Von seem te bc ail riglît, young maran; yon can caonte on in

the nîorning.ý- Detroit Free Presrs.

Mr. John t'aynter. a wmidely knawn and highly esteemed engineer cf
Kingston, Ont.. died in'thit city during lIme last month.

THE BROOKS MANUFACTURING CO., LTD.,
MANUF.CTURERS 0F

CARBON POINTS FOR AIL SYSTEMS 0F ARC LICHI,
A. ALLAN, President. J. 0. GRAVEL, Sec.-Treas. F. SCHOLES, M.-maging-Director.

The Calladiai Rllbbr Company of Moiltroal
-C PIL1 .L, $2,O0O5000.

.%ANUFACTURERS 0F

,SUPERIOR QUALITI

:RI B ]MERu BELTLNG-
Sole Agents and Manufacturers in Canada of the Celebrated Forsth (Boston),

Patent Seaniless Rubber Beltin.,

RUBBER PACKINGS, HOSEi .Etc., Etc.
otr )Jeltiug is i& tue in. the priacip«Zl Etectvic Light StatioL.q.

ALI. KINOS 0F RUBBER COOS FOR ELECTRICAL PURPOSES,
inoluiding Ilard Rocl, Titbe, Siteet, Insitlatiing Tapes, Telephone Receivers, etc.

Coi*. Front & Vonge Sts., TORONTO

April, i8qi CANAIDIAV ELIISCTRICAti lir=WS



GA~4ADlAN EhECT!~lGAL~ ?IEWS April, 1891

SPA RKS.
The L.istowci <Jaî & lllctriet 1 igit ("0o Litti.

ited> lins bitai ttcicorsnitc.

*1*ît or iturec of the 'lciric coiliiitaîle.u
.îfxiuus tu utituduîc sttr etrit ri Iglti tn thte rtit
relis cf bmnyîoi Ont.

'lie Etectrie Lighî Co. at Rait Posrtaîge. ont..
bias Mualle a contnict wutii the L.oicilto l iglit the
streets for tlirec ycars.

An expert cdlii bc ciîipltîycd lîy tîte Ceaiticil to
report oit the liest clectrie ligtit systein, to bc
niiopî.d ty the town cf WVest Toronto Jictioit..1 elephlolie coiinufiuiîiatiot lias lucen opeitcd
dtiriig te Ilast iîtoîtî. iîy snians of a landu and

f suttamaririe caiule, letwcîi Ille chties of P'aris :îîd
L.ondon.

Mciebt. laîird & Son. of i'a-rkhill. have putr.
clitiscil an electnc pîlantt. anîd asrc supii~îtmî 'tiit.l

dtsett tiglits t Ilte itusillens e!Stablisiiiticnts cf
the town.

'llte Natiainio Etectiie ltathaay Co. will îîîlopt
the storage iîattcry sysîtîsn of propulisioni if ils
aîlaiptality for Ilte work caut be saîtisfaictoriiy
deinonsirnted.

'Ille Council of W.Nest Toronto Jutîctict hae
tiecided to ttirov away $200o iin scitiig a depu-
tation of towiu fatiiers lut scarcl of inîfornmation oit
the sutîjeet of ciectrie ligtttilig.

After exhiauîstivec eal>erittitits the Freuict iiosî.
offlice lias îlecided te sulistitute a. oelîpr'ct.edt-t
btci %vire iii place of the ordinary irLn1 wirc for
telcgralîlie anid ttlephloitic suT :ie.

The Bilinîg tinsprctor of \Iolitrt-.a1 is sitil to
iiecctidliil the titfl chliîey cf Ilte as euti

îsorks )f te Royal Electrie Couîtpaîy. tiveinig
(0181d it t IX! defective 30 féet èibc',e itsbae

NIr. Caltîer. chief of the Br.atford fire bîrigade,
lias cfféiied il aisntngeuineut for iigiiting insîtiitly
Illegris jets iîy licmns ofetcctricity. l>' tItisinctans
a baîviug 0f $25 iicr yezaî. is re.îiircd( in the gas
ticrotint.
1lIncorporationi ha-, bctin graniud tue Ottawîa

fi ctecîric Stree't kaîiaay LO.(lit>. Cap1itll
jj tock. .$5.00o.coo. Th'ie proinier.s are :Tiotitab
fAticrî. \V. Y. Sýoîter. \V. Seuil. 1>. C. De-War

'anîd R. titi)aiti. of Ottawa.
'l'le llrooba NSlantifacturiiig Cc.. cf l'e-teduor.

ba.ve* entervd sai a coatract la supjity :lit tîte nui-
bons re<îuired iy ste Royal ECiectrie Coiiui.î,iày cf
Mîoittrcal. avcragtiig $i.ooo ties ztioritt. Ile
couiipany mianuîfactuire s0,000 cisrbois pier day.

*llei Canada J'crisassent L.o.u anald vig Co.
wili suit h' amictioni oit tue i.Stt itîst. the pretitisus
atil tunt of tlle 1Inatuitton ltctnc Ligli Lc. tu

Nitîsf'y a ituorigage. 'Ille city is intretd iii the
miasser. as te lighting co.tanct liais yt Iuo ycums

The Niaga F~aits ICrciric Railwaty Co. is
.ut>tuyiflg for incorporation for the lîlrpose cf con.
siticuisig and ope:ratiig an electric raitway froi
.t point ne.îr Niagarai to a point titear lio i.
Aniong tlle .ifqtiLaitsa.ii Aîlbert D. uit ouît
G. Scti. lk'ijaiîiii G. L-tkc and 'lhos. NMcGa.% f

NIr. Jouî t rnfini. NlI ie.lpollb. \I inn.. liais ini.
veatcd a device for ,)rtvcîîiiig clcctrie street car
NshecJs front 'lppiîg. 1lie Inventioni I a simtple

ix coîtecei ttl te forward axic of It car by1
abel. A iliaxt reolve sisetsthebra laIo

rcvoilintizînrbin a 1-stt for tue nilicis aitout a
font wiiîc. 'Ilicte is also a box for sand or it
'i lich Jets tois jtusi riiotugli %isithatit v.iigtt.

ROCERS' DYNAMO 011
Guaranteed Superlor Quality

and Econoinucal.

SAMUEL ROGERS &L CGO,
30 FRONT ST. EAsT, TORONTO

Fincst Engine and Cylindcr OiJs.

H amiilton liera ld: The placing of teleptione
trnîsiiitîtcrs in citurclies puis a prcilnui oit lai.
iîess. A. 1 Intiiton mis lengîtlirtd lis %vire in bis
bouse ycstertiy iorniîîg lintl lie coutil liolî the
Instrnhtîit ta lsis car eottîfortaiîiy i li ed. snug.

51 JC1115 înscfu bellatlî Ille beil tovcrs lie la) ail
iîornhrtg lîsteniniz ta Canion Ctirriii's discoinse
Ici St. Titotîas Cîttîrci,.

Thie lIu tclcpltoia paienut ilonopoly in Englaiîd
lti expirual. lThe patet t leoe was gaiîttedt fort
fotîrten ytaîs. Cliîeap1 tcetiones will now pre.
vall ln 1E.tigl.ts itte saisie lis in (herniaiiy. 'w îe-r
l-l failcd tn ohitaîn a patenît. ln the Uited

States il) ila llisaent ilt expire -Nlîretu, 7. 1893.
lîaving liceti origiitally grantcdl \IRrcli, 7, 1876.
(or aî tenut of sccnteen ytcars.

Thec iiewv cectric powcr iîXu5c crected ait Ncwv
Westiiinsti-r. B. C., Is constcted of recI brick.

roofed wvtl tron stî*.igts. It lias aî frontage oit

is dtvttlcd into coumpartnients. Ilie lirgcr being in
fronit. atud cîlwinîîniiig dtIt ci> nanîns anil electric
aîîîzaratus, cilice, etc. tn the rmir division ir the
getîeratiiîg iiclincry. wlîich is cf great poweer and
wveiglti. 'l'lie boiter. cagine and dynamo beils
sire of lirokaci graflite rock set in cernent anil
cov-creil witt blocks cf Nelson Island granite.
''lie boiter bcd lias a foutîidation cf 25 x 30 (cet.
'l'lie cagitte bcd 24 x 16 (ceLt; tînal t dynamto base
is 8 (icet square. taperimîg ai the top te 8 x4 (cet.'
Thle boiter anid engine thave stillicictît cea.city for
rive tllesç Ilte presen! rcqluireiiîeiîts.

Ci r"

11111 ý Paen Frctol P-l1 .c=

AND OUT OFF COUPLINCS
For El'crnc Lighit Stations and ail ititrposes wherc intermittent power is rcquired.

lYILLER BROS. & Toms,
(ateaor. ta ller )?o. 4P Mitchell)

Tomonto Office : 74 York Street,
ESLIR,

. ONTREAL, QUE.

LI&.IIÈD .1869).
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SPARKS.

Ille citirens or Melrrickvlle. Ont., * ant the
-et ItI. ight.
I t is dt intention to light the sti tts of Nlatoc.

to.,ly clectricity.

ilte Arnipnor Itctinc L.îglt Lo. sttstnincd los%
in, the recent ire In lta toweil.

'lie lBrockville I neantiecent Liglît ('onilany
will shortly' enlargs! tlieir Circliii.

rlh el MI Telephonce Co. have just cotmpletetl
an cecctrie fire alarin systeni for N'tîpance.

'Jlie l'e:îtang Electrio Ligl * o. inîcuti putting
iii a engire :0 assist %%-.ler powe~r hii the spring.
.l.lic Nortbhuest l.egislàiti%-c buildings ai Regina

till ini future l>e littlited by eletrieity instead of
gis.

Apîîlîcauion is made Io the I..gis1ptttîre for a1
11111 toallialganate the Kingston Gas nut Elcîric
Coltupanlies.

l'lit: Canada Llectrie Comupany of Halifax, N.
'* are plîtting in inOther tlynnnio1 Of 325 Iight

poiver. I Amuherst, N. S.
Incorporation bas been grantotl the Fort WVil.

iiaii Electrie Railway Co. 'Messrs. Donald and
Peter Mackellir arc amtong the pronott.rs.

'rentiers will be askod shnrtly for tuie con.
sîructbon of a lroposed elcctric tramway aI
Na.utinio. B. C.. the lengtlh or sthich will be 10
mtiles.

At a miceting of the directors. of the New WVest-
minster anti Vancouver Railway Co. held a few
days ago. the route for the raid was îlefinitely
lixed.

Thie Windsor, Walkervillc antd Aniîherstburg
Sîreet Railway Go. have ordezed 225 tons of rails
and ten cars, together with aIl dit nîachinery
necessary to operatc their brne.

I*hoe-sse-x Bra.ss and Iron Co.. London, Ont.,
caPit.tl $3Q000. bas secured incorporation for the
purixoso of nianufacturing brass and other ilctal
goods. and electrical machines and appliances.

'llie Davenport Electrie }tailway Go. bas been
orginized. with Mr. ]as. Atistin as Presidient. for
the purpose of constructing an electric r-ailway
,%long flavenport Road front Toronto tci Lamb.
ton.

Rapiti progress is being natIe wvith the con-
struction of the New Westniinster and Vancouver,
lB. C.. electric tramwa-.y. A portion of the ma-
chinery for the power housc hb arrivosl. Con-
tracts have been lut forthepoles and wires. which
weill bc crccted at once.

Mtessrs. Ahern & Sopher have pîtrchased pro.
perty on Albert street. Ottawa, on whicb to erect
car shops and offices, quartcrs for workmn a andI
work shop for repairs in connection with the pro-
poced clectrie street raiîway. lie building will
be solitl brick. 125 X 55 fcet.

Propcrty on the north side of the inlet opposite
the citv of. Vancouver. -B. C.. t0 the extent of
1.279 aîcres bas been purchased from Capt. Power,
of Nlo:dyville, by a syndicate of local capitatists.
wbo will procced ai once to lay ouI a town site
to Lo known as North Vancouver. Among the
improvemients to be carricd out will bu the con-
structon of an clectric railway to connocî with
:1î: city linos.

HAVE. YOU SEEN OUR NEW

TJ-r-Ufl-TS
Obtalned ln Canada, United States, Great Britain and ail Forelgn Conutrins

TRADE MARKS, DESICNS AND COPYRICtITS ÈECISTERED.
Ex.iniînation% nut Reports as to, validîty. Scirches inde. Infriigeîiemîts isivestigttcd. Assigti

molnts ani Agreemeînts dran n. Adv ice on1 Pitent ets.c.

Fr,.THEIRTiW.)l4 1TGI &L Co.,
CANADIAN BANK OF COMMERCEBn Solicitors of Patents and Experts

(Second Floor). ln Patent Causes.

F. E. Dixon & Co.
MANUFACTUREItS OF

LEATHER BELTiNO,
70 KING STREET EA48T, TORON TO,

IIEAI)QUAIITERIS 1'OR

ELECTRIC LICIIT AND DYNAMO BELTINC.

We bave the followving Leathier IBelts in use in the works of the
Toronto Electric Light Co. :

Onc 36 inch boit 9)S fcct long.

One 36 inch beit 100 feet long.

One 36 inch bclt 123 feet lOng.

One 38 inch beit 100 feot long.

One 24 inch boit loci fcet long.

And over 1500, fiei of 8 inch heiting.

Ail of the above belîs are D)OUIBLE T-IiCKNESS. The 38 itîcli
boit ks the Iargest boit ever made in tbis Province.

We are prepared to furnish bott of any size, two or three ply,
up to 48 inches widv. Euery beit fulIy guaranteed.

SEND FOR DISCOUNTS.

Dixon's Beiîing H-and-Book, maiied frc on application.

SUBSCRIBED CAPITAL, $1.00o.1oo.
ANIOUNT ON DEPOSIT WITH TH'IE (3OVERNMENT CIF CAN'ADA, $.54.724.

j? SIR ALE>.CAMP1BELL.I<.C.M.G. PRES.IIm\~,~u 'w'u',w~y(Licut Govr..uf0ntario)
1W ~JOHiN L .16LAI Ni Es o -Vicc PRrS.

Terra Cotta N1e
For Towers, Gab'es and Afansards ?

METALLIC ROOFIIG CO. 0F CANADA, Ltd.
Rear 84 to 90 Yonge Strcet, e

CONS ~IN(1
r:asctate meraiî ô'nîngies

- AI)-

SHEET STEEL BRICK 8IDINC PLATES.

G.C.R.o8B. Chiot Enginter. A.SRASÈER._ýc reai

HE:AD OFrcr.2ToRoNTo 5T.
ToRONTO.

Prevention of Acident~ ota' chief atm. Economy of fuel secured.
NOTE-The oflIces of dhe Compaay have been removed froni above addret to the Canada. I:fe Building:.

April. 1891



FIRSTBROOK BROS.
J<inf Nt. E<zst, - TORtONTlO.

Toppin s,
-~Side-Blocks,

Cross-Arms
If'RITE. FOI? PR/Cý.5

The Canadian Office
& Sohool Furniture Go.

Office, § School, W
(lis cwrCO

Cburcb and Lodge

FURNITURE
Preston, -Ontario.

SEND FOR CA TALOGUE.

Dodge Wood Spli t Pulley CO.
UMA?'UFACTURERS OF

SPLIT AND 80110 PU-LLEYS-
0F EVERY DESCRIPTION.

Our Iron Centre with Maple Rim Pulleys are made 'specially 'for
high speeds, combining Greatest Strength and Best Beit Surface, with

Iightness in weight and perfect running.

Send for Catalogue and Discounts.

Dodge Wood Splît Pulley Co*

CANAt)IA14 ELIECTRICAL -14Ews April, i8qi

Telephone 2080. Ç,1ýy QMce: 83 King'5ý.'WesL. TORONTO.


