
Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for film ing. Features of this copy which

may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method of filming, are
checked below.

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

L'Institut a microfilmé le meilleur exemplaire qu'il
lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-être uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

D Coloured pages/Pages de couleur

Pages damaged/
Pages endommagées

D Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

D Cover title missing/
Le titre de couverture manque

D Coloured maps/
Caites géographiques en couleur

D Coloured ink (ie. other than blue or black)/
Encre de couleur (ie. autre que bleue ou noire)

V Coloured plates and/or illustrations/
Planches et/ou illustrations en couleur

ound with other material/
Relié avec d'autres documents

Tight binding may cause shadows or distortion
along interior margin/
La reliure serrée peut causer de l'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have
been omitted from filming/
Il se peut que certaines pages bianches ajoutées
lors d'une restauration apparaissent dans le texte,
mais, lorsque cela était possible. ces pages n'ont
pas été filmées.

Additional comments:/
Commentaires supplémentaires:

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

Pages discoloured, stained or foxed/
L Pages décolorées, tachetées ou piquées

Pages detached/
Pages dét:hées

Showthrough/
Transparence

Quality of print varies/
Qualité inégale de l'impression

Continuous pagination/
Pagination continue

Includes index(es)/
Comprend un (des) index

Title on header taken f rom:)
Le titre de l'en-tête provient:

Title page of issue/
Page de titre de la livraison

D Caption of issue/
Titre de départ de la livraison

Masthead/
Générique (périodiques) de la livraison

Various pagings.

This item is filmed at the reduction ratio checked belowi
Ce document est filmé au taux de réduction indiqué ci-dessous.

loX 14X 18X 22X

Il i I liii! III [%,,,/#~f' III
20X 24 X 28X

26X

20X 24X 28X



Iîîly, 889q CAN4ADIAN~ FELBtcT1RICAh1 NrzwsL

FORT WAYNE ELEOTRIO 00.
MM4tII'YURIKIRS Ill Tule

WOOD ARC & SLATTERY INDUCTION SYSTEM
FOR LONG DISTANCE INCANDESCENT ELECTRIO LICHTINC.

- . Roferagnces ln Canada:
liIf.t.x (LIS & Itecctrit Lîglît

Co.. ILIMItX. N.S.

1 i \ £ lii s \,ii mtm1ýf

Li & I'UN%C i , t 1. -fin \ Il

1LtnL I.g9lti & I'uwe:r i. i).
%voo<jsocc. Ont.

W. Il .oiî,toçk. Ilrodc.it. Ont
31 il Ee,~tri~Lglt & I'ower t o

D i l'Ott lut. Ont
I ' UElctnc I.ghi & P'ower CO.

cOhourj;. ont.

Lra'..J'lb LIris gltîg d

WVORtiS AT FORT WVAYNIZ, tINI. Kingston LEtec Light Co.,
Kinîgston, Ont.

Toronto Office,
New York ,
Buffalo 4

-138 King st. West.
- - 15à Broadway.

- - 228 Pearl St.

W. J. MORRISON, - - General Agent.
<Yc-ir Yorl .fçtrit îand Cnitela.>

THOMAS COOPER, - - Special Agent.

S- E?_ BIALE'S

STEAV AND AIR INJECTORS
For the Bette>' Combustion of Fitel 'in Fuiemaces.

FOR

STATIONARY, MARINE
-AND -

LOCOMOTIVE BOILERS,

CANADIAN I>ATENTS>

Oct. =oth. z&»o. Nov. 2oifi.
t89o ; Fetb. 2nd. i89£.

C. S. I'ATFs1!s
Mar.3rd. i8gî. junegili. i89'.

XViII blnin stccesbftitily wabic coal, hard aud sot coal
scrccnings, tan-ib ark s1V.dust, coke

screcnitg, c'inne colle &c.

NALFAÇ TURII> %NI) F.OR<% fl'

ÎF S. R. EARLE
iBelleville, m Ont.

CompNmiSE Aik ISEc7Tog ^N~i) ExisAusTrst. Ccreflara crlla testiptîortiala Ott appîlicatonî.

HAVE YOU SEEN OUR NEW t

Terra (otta. Tiue 1
For Towers Gables and Mansards ?

NETALLIC ROOFING CO. 0F CAADA, Ltd,
Rear 84 te 90o Yonge Street,

teelîno14.7 -TORONTrO.

Easta<e Mete/Iic S bing/es

SHET SEELBRICK SIDINC PLATES.
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Thomsori-Houston
International Electric, Company

EXCLUSIVELY REPRESENTING THE

THOMSON-HOUSTON SYSTEMS
In ail countries outside the United States.

The Excelsior Eleotirie Co.
OF NE IV YORK.

Arc Dynamos and Lamps,
Direct Current Incandescent Dynamos,

Alternating Current Incandescent Dynamos,
Transformers of High Effciency.

Lightning Arresters,
Electric M<otors,

Electric XVining IYachinery,
And Electrie Street Railways.

NOTICE.
.No otlwoer conipany Sut fur-iish. thoe Thtoîjsonz-loustont sjste2n of

llteirnîatingif curreilt or Direct Carrent 1iaca(ndescei&t Ligltting, re-

In'eselltait.ioIs t the coutrurynowlstdi.

ADDRySS:

THOMSON-HOUSTON INTERNATIONAL ELECTRIC COB
180 Suimaer Street,

BOSTON, MASS, Uq S. A,
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The Canad ian Mfie & School Forniture Co.'

SPARKS.
Sang ut the ckectric laglit Company- Ohm,

S%%eti Ohm1.',
FA acew ietalli e teplione circuit as uncr con.

strucuion bttween Toronto and Petecrborough.

' lhc l1eUl Tcephonc Co. hiave purchasttd a Qible
%sItla ssla:ch to connect raroacto Isianci toui hcaty.
l'he cast of the undczinking %ua1l bc about $6.000.

Woark i5 lheing pushed rapiclly foraward oit the
nc-w Ottawa Electric Railway. wlaich will be
rquiplicd with \Vcstinghuuse gearleas niotars anil
othtr appliances.

li is undcrsaood i'n ho the intention of tIai
Edison Co. to crect Stations in S-aTiOus parts of
the city cf.\Montreal for the supply af current for
n, *nrscent lighting and pawer purpaçe.

Î Ir. Stillwell. manager of the Electricil Manu.j
fccunng Compainy. cf 1 lamilton, has intervicued
the lion. 'Mackcenzie liawell toasc for an ancrease
an ahe dutics on imported incandescent clcctric
lani;is. the Lmps now bcing manufnctured in
('aiada.

1 lirough experiments madle by English military
autîcorities it has been found that whcnevcr lice
atm'>sphierc ks laden with smokc or naist lice power
«An nlccaric light is grenaly diminished by crossing

- h bana of hght by thaî of aaiother at a certa n
Iangîr, At thse point of aaaitrscci ion the llunisnatcd
spicei s prctically made .iscrecn. It is proposcd
tc. utilize titis knowlcdgc. sincc %he clectric beamt
can thus bce made to serve as a screcn. 4acc of
%~ hach tactical operations might bc conulucicd in
SeCret.

11111 Patent Friction Pulcys

ANDOCUT OFF COUPIINCS
For Elcîric Liglit Stations and ail purposcs wbierr intermittent povcr as rcquirccl.

MILLER BROS. & Toms,
Toronto Office : 74 York Street. ?4ONTREAL, QUjE.

ESLIJ3LISIIED 1869

GANADIAN BLECTRICALs NEWSJ'ily, 1891



MARSH INDEPENDENT STEAM PUMP
FOR STATIONARY, PORTABLE AND MARINE BOILERS.

OVER 2,000 MARSH PUMPS SOLO IN-THE UNITED STATES DURINO 1890A T a recent test by Prof Cooley, of Michigan University, 48
degrees of temiperature was added between condenser and
boiler in passing through purnp.-

Abso/ute Actuation and Regu/ationtuit/zout t/w use of Tappets,
Levers, or other Mechanical Construction.

As the exlinust iiingles wvith feed watcr ind retirsis tW boiler, thcre ks 110 1o% or
lient, hielce tt is the înlost ccolnoînicail pumlp in lise. Foi hot or* cold wa;tcr or hIId
with or withoutt -Lunid l>uniffli Attachnint, NO l>UM 11 EVER MtADE TH E .
COR!) OR IIECAAIE S0 Y>O1ULAR AS TUEi"i~i.

THtIS CVT SIIOWS ~I L % 1 Asll 1< etentvi ile c'anad!a 71k cbua,, 1881.
n.11 11IiIANI)I;5M

-t. MMiuArUlà 1)I. Iîc -IU

~FIIIU5.IUy s~l b II

KAY ELEOTRIO WNORKS
NO. 263 JAMES ST. N. - HAMILTON, ONT.

SIAI'VVTVI< op0

DYNAMVOS
F'or Aire andl i<ansceèit Lifletiinq.

IKOTORS

ELHRR( IIAIl'.0ACl~. AND> GENERIAI. IF.IbC1'iI(,

1I1'T FOle CIRCULAAIS.

A. W. BRICE & 00.
E LECTRICAL IACH.INISTS.

Dynamo s,

Motors,
A1nd oth cà Electrical Aprts

OFFICE ANDI W0lRKS:

20 JOhIN ST. mnwRil,

M HAMILTON.

WE HAVE FOR SALE
A NUMIIER OF

SPRAOUE,
Mo TORS,

1, _111 J*? 7 1-2, and 10 I1 6 P. wouild for 110 VaUs',
oit,& wich ive ivill li«kc

SPEO lAI LOW RATES.
If yoet iaist ait Electric 21oto,' of any 1cin!,

ivrite usr for v'uotfltions.

T, W. NESS,
6-4- Critig Street, - MON22RRAL.

Canadian Readquarters for Electrical Supplies.

V~OUIU M~U.E.~D Uet

july, le-)jCANAD1Arý ELIEiCTRICAL NEWS
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MR. JAMES BAIRD.
Iîm.toilll).Inyillg îpottr.îit ks desitzliedi1 in lake faîii.îar to

mir leaders Ille featmes ut :înother engineer who i.- <lecnied
nutrithy of a place iii the NtEuai. .Ws portrait gallery,
%il-, Nir. Janlies Blaird, i'resiIcîItt of the calladu;m Marine l'lgi.
îwer.' Absociation. e

NI r. Biaird, wlîa us about 30 ycars of age, %Vas boum iii the
,-landi of brawvn lieath andi shaggy wood," anîd servct lus apprenl
îte'iîip iii " Glasgow townl." l e was enuipin>'ct for somle tinute
a% t'inccr ii the mnerclimnt marine. 1Five or six >'carb ;îgt bie

caille to canada and to (lie City of Toruttt, andi b>' tie way,
%iiire comîing, lias btit-cee(le(l in pursuaing a1 finir dtiglîter or'
tlie D oiion to t001W lier fortunes %vitlî his.

.\bout tbrcc ycars ago M,\r. Biaird becamle t mcmnber or the
L'anaclian Marine Enier'Association.
*rie active intcrest w-hidilie ilanifesteti
In uts %veltarc led to bis appointietiî last
year to the office ut vicc.p)rcsidenit, andi
to luis promotion Ibis ycar to the position
oif tbief cxectitive officer ot the organiza-

1 t10c1).i~,"wih nggc
M r. Blairdi is eînfloycd as chief enginccr

ini the limber trade belwecn P'arry Sound
andi Buffalo.

STEAM ADMISSION.

Il,%% mN. deteriinied tlîat Ille ý'teanm pipe
e, large enougli ta keep) up the boiler pre-,
%tire or very ncar that pressure at tbe

%cdthe piston is to travel, the next point
ta examîuine is tic size of the sicaîu cbest
tir valve cluamber. In soine engilues the
chltiber tbat contains the valve is malle
%") souiail relati'.cly to tlle size of the valve,
iliat the steain cani fretiy pass the valve
in enter the ports. In sonie slide valve
cîlgities tic steaiun cao coter tic enci of the cyiiodcr qîitc frecly,
but tbe valve seriouisly obstrue;s ils passage ta the otbcr end.
Tils sometiuues explains the tact tui a faiiriy good diagriin can
bc got front one side of tbe piston andi a v'ery pool one tlin the
intlier.

Th'ie port for ibe admission of the ste:îm1 slîûl(tiý bc at Ieabt as
laurge in area as tbc steai pipe. if tbc saine port is tîscd for tbe
tiitharge of the cxiîaust stcamn il siiould bc largcr. 1 lowv mucli
larger, is a point upoli whichi cogine designers dtifl'cr, but if mlade
of sucb size tbat the steain wviuen passing out as exbaust îced
flot travel faster tlîan scveoty fect lier second, good resuits %vil]
lx. obtaincd. Front the ite given for the sizc of the stcain pipe,
the cXlîaust patssagcs anti pipe Ina> be obiaincd i>y simple pro.
portion, imaking tuc statemiun huos: as forly. two is ta sixty, so is
tble area of tbe steaun pipc to tbc arcet of the exliaust pipe and
of the celîaust parts. liaving tbe valves anti the ports of the
riglit si.:e, Ille v'alves shouldibc imade to open andi close the pass-
agtes as quickiy as possible. One ineîhod of' doing tiîis is ta
inake tic port as %Vide as possible, so that a smail moveient, of
Ilbt- valve wiil open n'large area. Anotber înietthud ix% to îuuake
mlbat is usually called a griti-iron valve, tiat is, luaving two or
more openings into thc main port. For examiple, in a cylinder

ciglîteen initles tiiaineter, anud requîiring a port tweiuty-seveu
iliubes iii arra, he port Iuiglît bc muade Ciglîfeenl induhes uvigit by
tnue inchel antd a liaif iii(lie d1ilci ip of Ille t iavel ut Ille valve.
'lo topen tli% fully the valmve iluiî travel oiue inch aniti a1 bal!, but
itoo opening. be ii'ate, caci thrce-foîîrtlis of .%l n cli, dieui tie

valve uuecd onlly ibave hli (lie distance, and if Six uoîeiiing5 lbc
matie, a travel oif ûJi.t(tiirter of an inch wtiIl opien as tull a port
as iii the Iirst Case rcquircd mie inich anti a liait. 11 biglu speeci
cligines anci iug..ius cîittiii.,- tdl'sîean aîîtomatically, tiîis is a ver>'
important eleient, as it k, neeessary ta get the stean into the
cylin<lci aN <,uickly as p)ossible andi then close the valve slîarffy.
'iake ani engine nîakcig i20 revaltîtions pur minute anti cutting
off steaîn at une qluarter of tbe stroke, io wbat tinte miust tbe
5tCaili valve open and close agaîn ? At i 20 revolutions pet

minute, two revoluitions are matie iii
cadi seconmd. lni orcler to muakea iecvo-
hitdon, twvo stcaîn valves have to be
oîuencd anti closcd, tluis tetitces the
timte for caci tn one-quarter uta second
if carryiiîg steani full stroke, anti wbie

s cuttiog off at o-qua.rter stroke tbe
uviiole operation ot opening tlle steai
valve anîd closing it agait, ilust he
donc in one-sixtccnth Of a seCOndl.

Autoniatic cut-off cilgines o! large
size oftco miake So revolutions per
minute, uld cut off as carly as one-sixtb
of the stroke. WVhcn ius running
tiiere are io valve opel-ings pur ini-
tuc, and as thicut-off is at oi.e'sixtli
of Ille stroke, tue valve niuut open
anti close in tut- one-nixie lundti l
anti sixtietiî part of a second.

mie necessity for large steam pipe,
plenty af pourt ai-ca, anti a tîuick mnove-
Ment of the valve apparatus is clearly

ii~.' lt~~u>.scen, wlien tue limle for tue admission
of tbe steamn into tbe cylinder is taken

into accoint. 'rue importance of lîaviîîg the valve set to open
exactly at tue riglit instant in relation to the position of the
pistait is mnade plain by timis wvay of looking at tbe latiter.

It is ftund ta be good practice to have tbe steanu valve b.egin
ta open before the piston is c1uite ta tue cend o! the stroke. in
slide valve crigines mîany engineers set the eccentric so fliat ille
steani port will be about oîîe-sixteentli ot an inuch open whe'le tue
craiuk is on UIl clcad centre. Th'is carly admîuission of steamn
forims a cushion, anti takes up alI tlce slack motiniî in tue moving
parts, betore tlîcy begin tn reverse thecir mnotion, antI so preveots
pounîling or knock-ing.

It L difficult. to get the position ot the eccentrics anti valve
gcar so as to give tue exact aîîiotint of lead to tîxe valve, because
whlen set the engine i£ cold anti tiiere is un strain on tue parts.
A uhetul anti practicai iui is ta ailowv one-sixtecntlb otan incli
for caci joint h)ettvci the eccentrie blocl, anti tue valve. Tbat
is if' thîc are two joints in tue roil, the valve wdico coiti Noulti
bc set w; 't ont-sixtcntl of an inch lead for cach joint anti for
acWZa 1 -t 'dt, uaking apparently anc-quarter inch oflecad. fVIien
csg;. is ninning tlîe tendi will ooiy be about one-sixteenîli otan
inch. Wlie-e a gi-id-iron valve is uscd, the Icati may be elivideti
amiong P.il thc apenings or monde to!be at oniy one oi tbcm.

9
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SAFETY VALVE%- THEIR HIISIORY, ANTECEDENTS,
INVENTION AND CALCULATION.

Ilb I-u.tusu iuQ .~ VAN.
I-r us dlie uii 11.l'n 10 stlei. tient tut) une tylose l.iars bit e 1urdut'dt 50

ntanti 'yiniporuantu rî'silalt.ta% mt% lims wntiiîg% olion o iti le of lthe vatnil>' tînul
alutu çntitii.%%uum pu'atiîli.ll' uhamaiclristue uf ait unvenur. 1lei% 'on-'

sitii'ri Iîy lia, tninirrnuien in lie Ilte grite iuvctlîur ai hlic striant euîgirie. a
tl.uim btrotglv ct.ttrtu'i luy %orne Ltîgish nutiois of cuunnti, taio have

wrmlen n <ic uîljî''. 'Illte -Lulstufi ci lits colinr'nu'u as lt'don c'oiniiuni -

ta et de niîat f netv mtaci hne lu mise Welter aluith us fîtriter nutuet'd in
the %lente journal un lune. anud agiin Ili liter Alist follonlig . auil tut lte

N-Ilie/kî de la8 A'qefhuble clf lettres for Juil>'. 1687. 1' ut itil lu'y l'liait la
sute obujectiont r.tisc'l og.iittat tii aplptraltus b>' M. Nuit.
lit s687 lPapt %vas tuppaintei l rofessor of naieîtlL t M.%Icrtairg. iut

f;llcrualut
llu.uîun«s cllti 10 ttrinvtu'ionu of Ilte cafet%' valve. ilierî'fore. itma n l u the

t'aite utacif. but Io Ilte muode of sapp~lyniug ut tîy irauts uf. lever andî uuîos.le
weiglit. tlirrelby tnl oni>' lit't'citisig the Valve front bcmng lowuî emîirel)' eut
of uts laLce. hllî rcgtl.tmtg lthe pressutren' a i ii. and reucItlring te dcee oef
unuversil il pplientuuui1.

lit% s.afeîy salve couiust% of a costtv.l tnive relaiuted un tus sul 1»' a sveiglit

oun a levrr. antd front il'. resciilaiuce tu a steiyrîl. nýiç calilvd liii' -'steel.
vard sAfei 'v tlke.-

'Illte urdirary cossitiierciti sa-feis' valve, as uio% mtalle. us a disk wiîii a
bcvm'llel <tige. reiug oui a t-orrenDoniit "ut. 'Illeu disk is l'epî cowuu
tugnill te iuresurc si) lthe blgti liv exîtllal prcl4stre %trous> alîplied.
casher lu>'a wrigil actintg stuith a leversuge. o- lu>' sprng. 'ihisopestîng for
lthe efltx or sleri. crealcîl lIbyhe rise cf lte valve. is ihu-, ait atînular open-
Ing. 'lThe nprning titrouglu lthe Valve attnti lie underslout bcu lie ie,#éèaîu'r
opcning clu'ar of birdge-- ci otir olusuacies. suid liter nie. tu le ceipuled i,
ihe art. oi lier sittaliest du.tiiiîcer of lte valive As liefore iau.the valve

us% cietuifèreui on lthe 'dgt'. wiuicl edge conistatets te stc-ant.uigiit btirf'tce.
anid lite-el'tieat is %visti correspondls to te suialIt'u diatiieter of (lie
valve seat anti nul 1> lthe larger.

AU ixui!#'rs blulud hav ait extra or atiiîioil rsfî'y valve, of tit' tui
ciîpac'ily as tht' olther wliich ntay act in case of asccident tu the tanti frotte'
gelting jauutiuiîd. or oiltu'r'ise. W'ieii there nie mtore lisait une boiler. a pair
or safety va ie n sîucl ia case nttl be put on etcli bailer.

\\cigiicu s.ufî'y valves arc neyer curuployed un locomotives. steel but seldueni
eut sîeainsliip, as uutuch sleauî a- fiable lu ese.tie luiritg: lthe oscillator' itu.
ltttes of Cie %hle. Every saifel' Vtlve shotild l'e su locaîed alti il can lie
openu', mît i« ttu ai lasi t'itice eîadi day. ou'. if nul convenientin Sn sl tei cit.
a cool *liould bc licscuri tu lthe lever ou' sta of Ilte valve se as lu opeule ut
asbue ta kriep th %ulve fiee antt in gond woiliinaz order.

. lot<'E.
Thie til)jt-ct of safrt>' valve s %% n ioli' eitbrncrd uit elte %latic branch of

nieclianics.
STATI( &

Sîa'tca s ill scince' or force ttequiiiriuni. or ai tesu. lu enibrîc'm lthe
sîrengli of outtierial<. of l'î îdges antd of girdlers. the stabahiiy of miali. cliî.

FM1. 2.

nevs.. bicelels artd toweia. tuc mlagic nitoenlîîut of levers. wuuh tiieur cente.
binatton3rsa mb cglisng aae.utiisc pulîcys. ftirnietslar uchmnes. uni.
clined plaînes. "erwn's caienana. and ail kunds of gcarang.

Thic terni jor. ettmans an>' actmon wlish --- tn bcexpreseul sittip!y' liv nctght.
anti% nhicli can lie ret!:.et eni' iy an .'qual anoui ofrm.acîtun. Force us
drtved front a garal va-tl> of sources; bultner ut a% sipît force, il

can uns'.ruably lie expressed by wc'ghl. wiîhouî regard go, ir.oion. siese.
9

PoNvetormtorh. 'Ille Il-u1uagmlenti direclton of a force can 1w representrd
Il,, a sîntiglit liuse; but no force can lie rielr wltlîout an -qua.l .îunn tsi o

resittnce in Ille opposite directionu. wbichi llkmwie celn tac rppresenteti Ilý a
strnigit lent-.

Tlo illtu'tra.it let i lue propaned tu <'tîtt te rmiiltittii of tttu îsarîi!ýl
forces Fami W. acîung nt Ille ends vif an inellexilîle lise d e.

Prulong the lise W uuutil d d'ici equal tu F. iirolung F' natli er e iLuli tes
W. tiiers joius il' anti é, mhicu nul cu t he iillexille lise aif. Iirts front/f

dier re,îulutii K. equal and pamilel lta %V î F. *tien R rt'prescuîls the uîuagni.
tuile aund direction ofilie rmistuîce tthicla balance lthe two forces F ami '&*.

*Ile ic stanice a a /s hIe lever four the force W. anti b -f le s tiie levvr loi
F. whiciî qîuintities bea' lthe following relation.

F. W- a . b, stauic uuonueiluins W a= F il.
STATut' MOIIJEN.

'L'lie itreiuct of a f',cu niultiplied b>' ils levr as callcd s1tic monmentua.
'fice resistnnce nt/is called thefvlcrun. It ka suiuposcd in tii case li*.îî
<lie forces W F tact Mu rglit angles lu lthe levers a and à. Th'le lever of an>'
force us tintuai lu he riglil anRtular distance front the fuicruiti t0 the direction
or luéit foice. M~'Iteuî Ilte miagie niouientisis WV a landi F é lire elit.îi. ilien
site torem W ami F arc lit e<iiiliibriuîii.

Levecrs arc cl.issittl, glilirc difféent kui'a n th refurenee la the relaive
position of hIe forte F". weigltt WV. snti fulcruif.

WVlien he fulenitti 1 is 1ewvn the force F ad the tseiglt W. the lever is
c.ilceti lthe lever of tltemirsi ordt'r (Fig. 3g.

V.'len uic tcigit W is betwceu the force F and the Iulcrnn f. Ilte lever is
of the îeavndopiace, (Fig. 4).

%Vitcta (lie force F"is i.lociie lthe titcigt IV antd cte tulcnru/ti(le Ice te
of te th, nt enter 1 Fig. 5).

Ile lau forces 1. amd W wiii lc. dusîingtiislid iuy eolistitering &-, lte aîplied
force. 'tctiiig oit ils lever I., Io lits Ilte weigiit W. actinîg oui ils lever I.

î.F*.VuuSs OP îuIuFu''.us'.s Ku~INDS.
.'4«rseai andf (,eirntnialexprsnîa:ii oe! Acj"ndament.il Prmnritlkî q

.%a: f I*'wri of lsfereiut kinds.

Pirit Order.

it.3.

F. %V-1 .iL. or 1; l.-W 1

F- IV i

I. 't
%V -1 WV + IF

P'ioDLuENu lit.
Second Order.

L

Fic. 4.

F :V W=&. . or F LýWV 1

i.
F etM

WA - F % -F

Tdird Carder.

1wi

i..

F-W F -W
'Iius latter is the lever tiet as cenuin ta ll stfety valves ruw un gencrîl

use on sieam.bhoilems
CENTRE or~ GtAVITY.

Ilte cenIre of grsvmly uf a bedy, or uf a'rigid sybtem cf bodies. is a point
in wlich. if the>' were suspcnded. lthe Wey tifi bc in equilibriutun in anv
iteswton, like lthat of a ivhmel or circle.plane suspended in lthe centre.

A body su' 1'ended freely train nny jicint hi, will hcng ivitit ils centre et
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g %t% h n tlie vertical limte à k. Now suspentd flie ttody ironti anatiter ptoint
, vi-J ll u' entre af grnvily still lie un hIe lise gro ;. itin wviem tîme enîre af

gt1.s on t ile titi.'iîes p t0 andl a p». i mîUts es idenly lie nt g. wherc tlict
tu tistes cross one nuitiîer (e Figs. 6 ainit 71.-

'lite lhues an gr m11 tn. or flie centre oi gr.îvtty.g. cain
'l cetroun ai gravît'ai tlî figîte orody t hsi hr ioîtd

alto is. notîmîtl y fa n igur ort body es ttfimni rtound

Ib> sttsprntlitig or l.ai.îng flie saisie lis tisa ileremît

lnaflie loregaimig <F1 t 1. 4 iad %). Ive htave eonstdered
flie levers ta b liimîlexîble Unes svithattt sseigtl sslmtclîwtli
nnIver silci flie centre oi gravit>' afiet itaierlal lesersx

Is in' l Ilte filtîciltî, ile tliatfil cii sveiihtg limit)tît. or tual
ofii usit-cl . lut tii c'entre ai gnivihy is orteit locale t a camsiderable dlis-

tainces iront fltc itticruttî. as iita> lic mlstrateti lm>'1 ig. 8. sî;lîilî ts a ltei eri
te liraI ordir. F"ig. 3. 'Illte levers 1 nt 1. nare mn tite locumto af ltt'isitest-

îttg -nii Itle fittnif and il% -enhte oi gr.îvîlv aII g I£ .Ille oftt Itl' ile

'c -- T.

Fitn. 8.

ilteuîim ime reptcsvimted liyg. acting on tlle lever x'; filtre wîll lie 1550 stalie
itilltitut, 1F 1. auie x or, tue sitir af ile fitlcrttîîî. agaiist ane %V 1. ait

dit tî'ltt'r sîide.
W i-"I.-gx

F W i

1-X -

F 1. W/ g

%VI ga'

1-8g. 9) ts a lever aiftdte tîtirdl arder. represt'uting a1 -. I''ly salve as; iltaile

Fmu.. 9.

wrmgliît. etier nciiîng dirtctly or Ihvuglt lce rs . an f11- genre- a Wlsil

Sesopl. lthose %%iticli art itî'ld ta their seats ngîtint Interna pressItre I»'
s%îringgt. e'lher actintg dlrec:ly or itrotigi Ieserq . ittet iltitate-st vl

lpon Iacoimmîttscs. ate ta greatl viîet an ptortable slea.t eîlgîne l.otitrs.
'lie- fo i i f sud7cl valves4 ic gener.îi uiw go-mla.>. as beÇuî' mslaia, lierre

tiset b>' Painm mis tall. and rire, titereitire. tNut iundreil ye.ir.s oid. attîti

,îrably ritucls ulsder.
If ile conttact tw %cii il Saft védae andi n% senat mete flet rontact oi tisa

sharp) t-dge.. Jîke tM0 cirvui.mr kises etige tu eti1ge. fici. action oral vitr' in
opnieîg ntit chiasîg ss otll be sitîpler tîtait il cain gctier.illy lac iii praclli.e.

lit fact. Illei %tirr.it tis cotact mtmist have. for contliucttve MàsiSas. ai breatiti
ver>' cotisiderritle mn pîroportion t l he diaiieter ai flic orifice closed I » the'
valvc' amsuid Ilhtce tciurent; oftctrcles sire Io nclri ugtt'r cis iltesqtrs of licir
mtlaiters, Ilte aica oi flic cii-cIe ctrcuttmscriltedli v Ille Glter laorder ai the
valv-e seui 1' istutertaily larger thaît flic ai-ea tuilit y Ille glisser l'ardler of
the %tî'ît. ThUe simuller arc,% Moune. witliin flic scat. fsa tcttdit ny filt- cou-.
finies ti an tihle tte s-nl-e is eloffed ;ît fi.rger itrtn. itlait, Ilte noter
border of flic stcat. is netc-il on by flie escapiiag steatît valide tlle valve is open.
Il %vais tiierefore. flot untaural ta sîtpposet ftsi saflty valve, once alicil

sag.tîn fimessstance srarly constant. woultl mtnmiedtately apeni stli mare
si ice.y, 3o aii t gie' irce ouie to flitc steani . and i nit il ivatilt rencitin
openi iiiii n %e-y sensible re<luctton ai pressure mn the bller shoultl enable
ni force, nt firsi oscrconie b>' flic iigher litessure an flic smîallcr ai, ta
overcoitte in its turt flie redutceti pressure on flice larger ai.

'litic e rci-sf truc is wcill known. A &atrn>' valve. ogmcrecd S50lis1I
permmt flit scape o a i n it filtin ai steain. ci lie iutîrler lifiet sa as la ier
il lit h ire escape ai sîcatu, anly lIy comîierable incrt.nse oi plrcssure, or

by sante spectal cottrivaf ce. 1l t s uMsial laexîla£î titis litcîlaîîtetlott i etiïre-
iy 1' flic incice resistance of sprtngs (flice in iricreuisti tentsiont . bt fiais
cannae bc the sole cause. %tnce flic liinte ting t ob'crscd ait a less degree
sviere iscîglîts are tiseil lu close the Valve. An istititiattal cautc t5 ta lie
faunti in flice Cxp.tniton ai a filmi ai escaltngl sîcamît IUCîseeni fle valve andt
lis stet. lis mît flic lînîitar - pîîuiatsc paradas <iescrtixq la) li oumre as
*lic îetîtincy whicit escapinfi sîcîmi itas tu suck flic-' vaîlve 'l'l" itre

as alsa a lilîle sluggisitiess anti hesitancy %boutt a mltoveîlmetl praduceti iîy a
scry sgtIppaîtterancel ai nearly balancdt forces. Ail lotion is allc'î-
iLed %s iîim baine friction atnd sortie inertia ; and deeitlcd prellonderalîce i,& ru-

(luitet produce ult'cided navetiemtli. 'lb coutnlericî titis mnertness, anmd 10
vive proîtpinesýs atdti dechioi-in as word. Ia give Il10111" lu the atîion cira
saIct> valve. baut in operîing anti closi,îg. mtany expcdicnts liav-e biem in-
venttd. and will ha: descrtblei further rit.

Reicreilce beittg batil la Fig. ga. fle letters denate as follows:
à. D represets flic tianicîer ai the valse ciamîmt&'Lr C. aises the sittallesi

point of contact of Ille valve t'.
2.% rtpreents fli e îigitt actitng on flic latng lever 1-

3. il, rt'prescnts tile wcvight ofailte lever arnu sj. calte v'. andt %lett Saceîig
ouitlite lever.

-

e.- *e-

W. = F 1 -V I.x
I-1

F--

F Lt. W I.

P1

Fl1 W I.
e=r---

W
W l= <

F 1-g, x

The forntulas aliove are tte mine as thase lfi- te lever ai it- seconti
altier <Fig. 8).

'llte centre af gravily g îîîay bc lunti exî,erimgentally l)y laatcing t11e
tin it 'er a shatp evhge. svhens fic distanîce x' can be imeasurei fruts fltc
fîtlceni f Il is here suppaseti that the levers 1 anti 1. tîre in.a sîraîglt amnd
hioantali Une. 'l'ie forc it oflie beauti aff'cîs te location ai flic centre ai
gre% aty g. as sltawn in Fig. 7; laîbt vhen tibis centre is known, tltc shape ai
the' Iteatî dtios flot affect lUe sitie nionientîîins. 'lhe pressure on tlic tit'
ertntfi la qual ta WV g-F

1i g. ta svill better show tUe diflerent fhalctions or a saici>' valve svhcn in
sar scc ait a boiler unîler stait pi-suie.

A' ý.aiely valve consistet. priniarl>. ai a niovable dible, ring or plate. bls]it
fgi-taithtlout. in the najarity o ai ses. b>' a îveight ai-a spi-ing. ovcr an
ortîc ina1 containting ves3el against the pressure oa a i witltin. 50 Chat fi

m -11 resist any requireti pressure ta tehich il mîay bc adjuslcdl, nt flie saine
unit,' t1hs an>' greater pressure st-ill iive il nassi front ils seti andi perinit

-nrofibc-contai.ed fluil îo escape. In tUe case ala steani satety valve,
lh,' etttincdc fluiti is steant in contact svi:h wsalec , the coatatning vessel is

-1 %tstnt baler and the chambers anti pipes in unalîstructeti camnitinietlion
tluer.%%wîth; anti the office af the salin>' valve is ta discharge Mi flic stcamt
laî. ma>' at any tinte bc genecstedl within the bailci n excess oithe slcam
dr.taîn frram i. ailler ai certain pre-detcrniined limnit af pressure lbas becît
rr.atc-d. Saet>' V'alves are gecrallr circula- or annula- plates ai itrass or
tran. wîth corresponding scats and i atîitting as hirelevant niany specLîl
loran, ai-e ai tîva classes :

i-irs'. 'Iliose which are hel ta tUeur senis against internai prcssurie b>'

Fir.. ga.

4. 1, represents flic long lever, andi is Il distance fraint flic centre ai fic
ssetglit \V. ta lthe fulcrusitf. on svhicli tue lever art a rests.

s~Irepresenîs Ille short lever, andi is the distanîce fronît lte centre ai lthe
valve sieni S ta llte faîcrîtat f.

6. x' repruusents tlic distance iront flie centre oi gravmîy g, tri ittcrunif.
7. f represents the iulcrîtm. and is flie support an wttclt flie lever ami a

re>ts.
8. et represents the lever nrni. an wintch il lilact the wcigltt W. anti ta

witiciî is aîîachtid Ilte valve st1enI S.
9. v repi-tuents tlle valve cavering flic clt.-ntl>r C.
ta. s~ rcprescnts flice salve stens, or guide, ai valve v'.
1 i. g rclîresents flic centre oi gravity ai flic lever ani ai, valve v, anti

sietts S.
12. p replesents the etcanu pressure abave flint o ai uspîtere <as sltawtî

b)y the steaini gauge).
13. A represcnts the area i ffic valve chamrber C. anti ia the square ai the

diaitîcter D. sîthipied ty flic decliiial 0.7854 .Or 0.7854 x D2,
s4. F rep)restîlts fîlicercP due la tlle wetght W. nttîltipliecl by tic lng

aria 1. atitîct ta tlie ntontentunt Tu x. tItis latter iieing abtaittet sirnply by
inuîlttplying flic veight -' by fle ilistatîce x'. which is a canstant qua-mity in
the graduationt ofthc les-crifor diff'érent presure-s aoft

Front tîte above illustration it svtll bc seen thaI ilucarc Ui-et' forces.
Firsfl. 'Thi weiglit W sicting on the long lever L.
Second. The weight ai the levecr ai-m a, Valve v, anti st-mn or guitde Y',

acting on lever x.
Thi rd. ''The farce due ta thc steam prc.sur p. pier square inclh. ntulti.

pîteti by flic ara A. ai the valve v. in square inchcs. acting on tue shtort
lever 1.

7o>&Cnlnr.
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CA~4rAblAN EIJECT1~1CIAh t4EWS Juiy, î8<,î
AN APPRECIATIVE LETTER PROM THE FAR NORTRWEST.

Vditur Etv. 1iiii Ai. Nw.
I)I. ,R hi , I hîave orteil îtoîîdlcrtci wiy %ve rould tnt have .1

hontîe Journal devaîed tg) etci riciîy, and gladly %VeIroîne the
Nk.%W,. i huipe yots will boon issue il viceki>, c» it let % seul

iimiliti 1v. 1 eclohse a y-cers îhcpi. Send mie Ille numubers
for Jan., Feb., andi April ; 1 have thiose for March and May.

CORRECTION.
'<iit î'î c, Jut t old i ts, 184)ji

i'ditoi i'.rI1 tw,l.AS NKa''.
I>fr.AIt SiR, Kuîîdl> inake the failavinug corrections (if t%>I>o-

graplîît.l terrais il) iny answers in your Iùsgincer% <iptftii
Q uo N o. 2 itteati of '71 saig hmnld read "71

saîîg"îhîîd iiiakes tonsitieralile dill'erc'îîct
iiNo. 12 " liigieht % .îri.îtîaîîf!,cil .d " slî,ulcl read Il light

est variattions ai s>ecd/',
1 an surry ><iu dîid not nct vigl usure success in yatir effort

ta henci'it enginers, .înci i %hioti lîav 'ansidered mocrt- vredit
(lut the w tuner. liat tiiere Wbcin oan>' muîre con~ipiinis 'May
say> 1 .111i quite %.Itiitti iviti tige tecibicins giveil Il» Ille. jude.l4.

V'ours trndy,
G. C'. N10RI<i..

A CHEAP AND VALUABLE ASSISTANT.
EdtrNîviAMît'c; juste ib', 1891.

l>EAi< SIR, Eîîciosedl pleise lind the surgi fant dollar for
Eî.~1suc'N k.w% to )an. i bt, 1892. Y'aur palier lias becti of

good service ta îny ehectrician who lias c'harge of Isy plant litre,
nuit lias bcen useful ta nie on several occabiails. Ain sorry st

caulci not lie pullslid ever> two wceks instend af oncc a mnnh.
As rcprcsntaiie Vi abov'e finis, 1 take consiclerabie îîîterest

in atlstcating (lie bienclit cerivetl by putsuing the calu:î,uîs of
Vour journul. 1 thitil no inîclanic ii the country slîauld be
%vi thaut il.

%isitg yous cunbotinded succcss ii yotir cîîterp>rise., 1 aiii,

CHAS. F. I-îuftN!,
l'rois. New I iaui>rg 1.lctrie L.igbt Co.

ANOTHER BOILER EXPLOSION.

Fdisr F n rit A N K.. ORONT1O, Junc 4th, 1391.

I)FEAR MR1, i ain îinrnîed ibat 1 b>oiter explosionî toak plate
in llailey's woodt y-ard on lhifférin ýtrcct, in tis cii y, at juste

1I s. lilî dainlage rcsuluing is baid ta be about $î ,ooo. For-
tunattly un lives wvere lost, but ai couirse thîs fact is ta he
attibuiec ta gond luck, as 1 presuine iliere was no persan sitar
tlue ration aid scraps licap ai ui linge.

'l'le cause ai tlîis explasias na douhi was : ist, A rottcn
aid boiter, which %%as unabie ta lioit the pressure it %vas sub-
jectvd ta andi, 2nci, Ani incompetcot uman placet1 in charge.
\%-«)l h ci îî authornuîcs :.îkc thîs illaiîcr upt and inivestigate
it ? Not the>' ! Buot if hall a tiozen people liaci becn blown

soina eterniîy, iley wauld have bccîî canîpelied ta do -. o. I n that
case, test chances ta ane the sa-cahti( engineer wauild have heen

annng Ille kilied, and thle men wVho matie the isivcsî,lioan
,.%outl have laid ail the blainc an Ighil sof course bccauire lie %Vas

deami). *hîcy would never lay any blanie ain the owiîer af the
hotter tdcatlî traps for buyung a scnnd-hand, corraltd aid tank,
andi then plicing si under the care airan incainpetcnt mlan-
probably a miîn wba liadtinever tir-et a boiter in lits lire before.

i say that the sîeain user whao puis inta aperîtion ans unsafe
boiter andi plaîtes an incampetent mtan in charge ai saine, anti
anr accilent follows in which liv-es or propciîy is last, should
ahtane b h eit responsible.

llowvvr, aiter Ibis inanths ail biationar> enginccrs, -.%it bc
able ta obtain certihtcates ai conîpetency, undcr the nevi Act
passed ati the last sessian ai thc Local Legisiature, and steai
uscrs vv'îll da wcll ta sec (hat flheir ciîginerr. obiain the necessary
ccrtii'icate ta lîrov'c that thiey are îiot igniorant oi the duties ai

the positions ta wliiI Ille> asvpire. Anti al steain user% whîc'n
eîîg.1iitg cogincers îîifl sititly their ati iitc'resis hy iîîsistîgg
tisat appimealîts intist hialc an etigitieer's certificate. They vi i,
by No uiig, have the satisfactionî ai kiio%% ing tluat Illey hîave ;I

iiin charge ai tlheir steanil planits Whoîn) , aller, btcady, anti
lias tise nccssary qîualificationîs Io piove hilniself a reliabie aid.
prac tica ai gincer.

Vatis respcttihlly,

THE NEED OF QUALIFIED ENOINEERS.
'aRONT0', Jue 2211t, 1891.

ti.is appointeti ta tîte poistion oi chier eiîginecr in the Canada
1.11e builtding, lias been tibselargeti, anti il was îuo mure titan 1

Ue.Ictl. No persan cotîlt expeci iliat a1 11îlan vvii liac sers cd
lits apriic l at teain fitting gantl liait %îorked at lus trade
alil lus lire) coulu lottrg out ta be a comnhîttut engineer, vithoictit
the iiecess.ary study anti experiene wliich is rcquircd ta iniake .1
mnais a gondi cogîiner.

h feel thant 1 nul sale vvlien 1 say thiat ibere is îlot aile steain1
(itter in every anc liundreti vha kilaws anyting %but tue
praoier haîîtiing ai a steall hotter, ta say îîathing oi lus hein 4
able ta caiîîpute tlîc saft' %wrkiiîg pressure, or %viietlier the
bailers are af sufl'icicnt strenigiu ît stayesi liî acctordant e ifli
itie rîîics ai the Boaartd ai 1 rade lI-.îîgiisih vvtlich rtides all ctain.
petent engincers aire fiiliar wiih.

Yet in tue face afit its, the aiicers ai a caîlcern hike the
Canasta Lire snd severai ailiers in tlîis city, ivill go ta work andi
appint a mîai ta take charge ola battery ai boiicrs and ecngiiîe-
wiîalias no knioivledge wliatevei ai the dangerotis apparaîtis lie

is supposeci ta be miaster ai. At the saisittigne, înuch valtiahie
iîroperty andi ýwlat is stili mabre valu;îhle) mail> litîiîîauî lives are
at stiake.

Il is liighlitsnge that (lie autlorities i otîî City li all tank tlie
miltier i li anci, as the citizeuîs ai «Toraîîto hâve a, riglit to
dIeinantl( tlîat the %lieu %v'o are aoîeratiuig as englîteers hi tue
nîaîîy laige buildings aîîd îinder bitlewalks h>e canîpelicti ta
prove tuait Iue>' llavý :uî ieasî Ille nccssary knowicd«gc ta enahfle

tbcm îc>a aperate tue steani planîts tinder theur charge witli perfect
safety. It (lacs tint follovisat iii arder ta (Ia this ac mais inubt
he -ali expert nîatîematiciaiî or clîeîîîist, but lie must bc a îîrc-
lical enlglicer.

It is aiîly a wceek or tIna since a mîan vîli catis lihoîsci chiei
enigilleer iii au electrie liglit station iii thbs city, rai a boiter
niglît antd tay for over twa montlis, sa gliat the hblier heciîîîe sa
fassi %ith i uot andi seiment uhua: aule of uIe shiecîs was hulgeil
anti blisîered. At the saisie ligne hie liati ihe othler- boilcîs lyiîg
ilie, and giser vvashjing îliis baiter out, lie arderecl ihe irenîaiî ta
lire lier t) a-gain, but the l'ireian (mlarc powver ta liiii»), refuseti
ta do sa imntil the sliîe: ias repaires]. Velcthiis gitan liolti a1
position ab tînef eîgiiei, aitiîaugh he coulcl'nt pass an exaîîîin
:itian as a gnd ireinan.

N'ours, &c.,
______________S.

THE H. P. 0F ENOINES.
Editor ELsieCritcAL Niais.

IJEAIt Sîu,-Mliptbile diclu ! No engincer thuat lias vvritten
on the suhject at leasi, bias been ahle ta se the point abînet
ait, or properly explaîns it, although saiule cainte near l. Ail
be bsietliîiiiè diféent in i ta what UIl> have heartl or sei
I ill îîaw tr>' ta explain.
1 viali trj, as h have bitiierto donîc, anti ,voici techînical tenirs

aitt forulas, ils onlly icw engineers have a teclinical education
andI %vili beiter untierstantl niy nîcanbng if puit belore thein ini
plintî words. 1 arn writing ta the young engincer andti hase
who, vvisli ta Icarn. Tlhiere is a 'cr>' erroneous itîca prevalent,
.uîd aing scicntific meîn tao, about Il. p. 1 lits slow canfiniiî8
tlus terni sîrictly ta its original încaning. Sornie tîîink that ut
mlakes no différence at wvhat rate the hiorse travels whuethcr. lue
raises 33,000 lbs. i fi. high, or i Ilb. 33,000 fi. *rlw.t soumis very
vieIl in ilieory, but thîls is wbcrc the error crecps in. Tiis
thu..or %% oul(l hc l righut if the Iîorse's pavver decreaseti as hi,
speed incrcased, but such is flot the case; as, lus ýspecti incrcases
bis plower decreases invcrscly as tlie square ai the ncxi numnber,
accorcling ta Lcstie and tiiler c-xpcrimenters. Il a horse
travelling sut the rate ai two miles pier liaur cao carry ioe lbs.,

july, 18()1CANAblàqN BIIECTRICAI, N13WS



July, î89t G4P~DiA~4 ELiECTR1GAL~ 3M~WS
tlu, lttcorse traveclling tlhrce suites lier litur cati oilly cars y
,4ji-. ftiur suites lier lint, (4 Illi., ive llile% lier ItOur. 49 fils.,
ri. Tcet dite Contes a finte or rite viles Ille htorse cals wvith

,a.t (dillkîtity tîîove' his <on wveiglit ee>n/y flot ani ounicc or
flat' liOn usure. Tlt wiîat bcollIs (if file~ 33,000 Ibs.?

%cinti vîll Say finiat lie is ovc>iitng or ioviîîg a'tîtatînous-

ISst resistanrcC. Tlruce, but lie is ani expemnsve ortaiîent otîly,
îniuî fi mets coticcrtted iii maiens of titi% kind wvould not keep il[.

If flic hiorse coutld keep ui) tits itigl -Ipccd atnge arotind flie
uuîîid, îtlicti lie got arotiti t tule 3,000 Ibs. tîgain, lie %vouii

,lut hivc itovet or raiscd it flic t ,ooo part of ail inch. 'llits
Li t is but liiUe utidcrsîood b>' engincers, as any cats tell wlio

tirtand-tls Iii, btpsitiess or gives fie Mtl>ject a1 tiioîtglt.
.\ itirfa liorse iîotes a carriagc oti a level ronud at flic rate
su nites lier iiour, sutd exerîs x fls., nt 4 tuites it would lie

Mlr. ;ait %vas aliltiglit titotil lie S:uid if (fid nos master ai1 wlîat
ae the htorst wîs tiîoving or travellinig, anti took flic average

ltor't' ; ilmun lie struck a lîidden smîag.
AI h. P. ai a pi5 îf l l IsicII» riiise??,oVo 115s. ïf in j,,<ue smite

It,lline, al Met P-ale qi 2o ji. /îc" inukii, (sec att> of flic
atliors tiuntecd>. Tht rtisîn I/tha g3,000 Msr. is mwi pniflie,d
0' 22V in the le-xt biooksi5 lthat 220/t. pee- mnute is tMe stan:dard1
raf.' al w/ddt tMe horst j: traii1ii'. Any cite whlo las

%v.tIcl htorsts ont a race course or have tcmselves ruts a font
rauce know titis, or utglit ta kîîowv it.

Sictng ts belîetîing, bilt feintg is thec nakzed truti, go is it
Sith tiîeury atnd practice. ThItty wvlt not stand <s/ont. As a

riie, tiltre is toc nîiuch ilieory ind conservatistin in out schoois
and colieges. i>r.uctice goes before tltcory cvcry uigne. Tlhcory
sm, fotuitded ot Ipr.ctice. .'. ,

C. & M. E.

THE N. E. L. A. CONVENTION.
.NFEl'ItN'aS of the Execuitive andi Exhtibitiotn Cotnnîiittce'j tu

cotider thz advisability of postporng titil Septeember the
Electric Liglit Conventiontin1 be field iti Montirent, vvere leld in
îlî.t city on tile Stit ani 9tlm of june.

'l'lie foiiowitîg gentlemeni %vert- present: C. R. I-itiey, lîresi-
(lent of flie Association ; F. I. Redpath, of the Redpatlî Re-
liiteiy ; P>rofs. llovey ani Cox, of Nlc('ill University; M. 1).
B;arr, of the Ettison Compiîany in Toronito ; WV. J. MNorrison, Fort

'VWaiynie Electric Comnpatny ; Frcd N'ichlis, of'i'oroîtto 1 ncandles-
cetnt Elcîric Light -Cotîîpany ; I1. 11. Fairbatnks, of WVorcester

<as)Eluciric Liglit Comnpaniy ; E. F. 1'cck, Citizens' Electric
Ilitinating Compatny of Blroold)Yn ; J. W. Beanc, secrcîary and

trcasurer of the Association ; S. C. Stevensont, Counicil of Arts
and N,1.anufaicturcs, Montrenti; A. J. Corriveau, Canadian Eiec-
iricai Construction, 'Manufacturing anti SupIIy Cotmpany ; and

jiiiimi Carrali, Eugcîie Plîillips Electricai Works,- Motitreal.
The tietîibers of te above Cotijîitees vuere corcmaily vvei-

qOîuled by flic Mlayor anmd Aid. Stevenson on beitaif (if fie City
Council, and by ex-Mal yor Ileaugrand cspecially on behalf of the
1Frencli-Can.idi.in citizcmis.

i'rofessors llovey and Cox, of McGill Univ ersity, andi 'Mr.
Plus Carroll, of tile Piiillips Eicîrical WVori<s, representtng thle

Rerepiion Cotuiiittee, rend flic followiîig report
NIONTRtFAt., junc 8. 189:.

Itle cotîttttiet' lias ht] ilîrce mteittngs. A Recepton Cotîîtnjuiee is bce-
kniz foraîtrî %iiielî .îtrcîty intttes .î hirge uiutt>crbt of titi: mmost ititluetii
ciitIt1 of M'ontrcal.

Ii%~ t-.xcelency. tte tot,ur-tîcner;tl. lias significti by teter uhiîu if te
.'xît -of <lie Association raices place' ilà SCI)tcntlcr. lte boise' to bt' prescrnt'
tit utîder any eîî-cuinstanes uili he glas] to givc hie pa;trona.ge go the sucet-
ing.

A' ltinier of plans fur offerinig entcrast,î,ent to the tssociation have.
l-rit coîîsiderci, biat he final adoption nusit depeni ttpons the date Itdoiitti

f.r Itte vibit. andi the proprattîni ost he Associatiotn. Amollng tlle suggesions
atiay con%idleredc iîy the Cotnîuiite are! ptans for ai citizeîîs' bail, a laIcros.se
In Iet , n exclrioix to Itle Rapidis. drives arounti the miountaîn. a ;'ronien.
.t.l concert i Sottitier Pairk. visits to hIe G.'T. R.. C.t1. R.. aniti Domtitnion
tirmlge WVorks.

A l'rems Coninalice anidie cottnnuce watt ho. forni. ant su pecial
-uttuinnient proidect for t taillcs of the association.
'llte officrrc of Ille Executîve U:onuîîittec. with Mir. Jolto Carroll, were tn.-

-ýrlited to1 watt upon uhe execttie of the assuciaIisci, un jute 8. andi convey
ù. (item a cordial1 we.lconie 10 Stontn't.

Tite repont vuas cntltmsinsticaliy reccived and ado)teti.
After dite delibèn. lion, it was decided tuat ftie Convention

slîtidic Mien ctil tule 7tit of Selpiiiber, anti titit the Exiiibittot
sltotdil renlaîin opens tcts day and evetitg frotnt flic 7ti o tlie
stuî inclutstve, ulttrisîg viicit litsse tc inrc fîntery ii be lin noinci.

'T'he îaîwers %titi dttties of tce EXhibit cotiitttiee re tteÇiitne,
atnd uIl folnî)Vlllg local s'ab.u-otlinttec apîto)ilttrd tg) CO.oieraie
with tlie Ir'iis-Itînuî orftic xeutv iii -aurryinug forward tlic
tcitibiiioti arrangetmenîts :F. IL Redpatlt, cîtairîtiat ; Prof.

Ilove>', l'ro. Cox, Fred. Nicholis, S. (7. Stenson, Joiti Carroll
anid A. J. Corriveau.

''Te Ex.ectte C'oiiiteL' toutk into cotîsideraîio ic ueiaîers
to be rend at flie Cotivetiotn and a iiur or oiller imtportat

imîn;ttrs.
'Te tutok for a îîicasartt attd profiutable contventtiont ivcre

ttever so bright. 'l'lie detuatit for sîLtue i tlic Exhîibitiotn is go
great tlîat if is Itouj,'it extra act'onînmlation ita>' have ta bc
provideci. _______________

MONTREAL BRANCH NO. 1. C.A.S.E.
'I l'l îeettii,'s of titis liraticl dîtring te tmotdsih ave been of

Itiguai intereâi antd wc wseli attetîded.
oin the 411 'ihttrsday li May ans interestitîg discotîrse oit

I ndicator l)iagrains andtile Metltod of Finditig tlic M. li . Il.
by the i l'p. Log," %%-'as cicliau'cd by Mr. Tltomlas Norton.

'l'lie tmeeting fild tt flic first 'lhursday iti juste svas devoted
io a disctssion of "'l'ti Expatnsion of Stcani," by several tmet-
bers.

At Ille seconîd meeting, Miessrs. 'ruoiîipsin atnd Naditi gave a
number ni rides for asccrtaiting flie speeti of puile>'s, transmtis-
sien of power b>' belts, aiso for braciiig hoiter litads.

Mi. H1. Nitait, ai tile titird inetittg told in blis ovita amusing
way of lus experietîce with a gas engitte, one of wliicli lie de.-
scrihed asg a Turkisi batit of four ]touts durtution. 'Mr. Tlhounp-
soit at titis tîîeeuing %vorked nul it fltu biackboard several saféty
valve probienis. In titis contîccrion it sîtouîc be remiarkcd tiit
fice blaclbioardl is an excellent institution Iwbich lias cogne to stay.

At tue fourt meehiiig '11r. johin Ondes gave a short lecture
on " The Errors of tlie Lever Safety Va-lves," iilustrating bis
subject by tneans of dravings. 1le clid ntio concideltiis renlarks,
il hein-» lus wisli utut tuc tuenihers should give flice sîtbject fut.
timer thouglit and coune prepared to renet discussion upon it ai
a future meectin.g.

Four applications for ncmnbership) were tcceived duiring tlte
miouds.

Tîte iemîhets of flic Monitrent Blranci extetîd ia titase of tîte
western bratnchtes liteir best %visites for ait enjoyable hinuie ai titeir
pictiic._____ __ ___

TRAIiE NOTES.
lThe Royal Etecuric Compatnuy thave instatilet a t,îc.ot plat in the Large

whotesate warelouise of E. A%. Sitîsi & Co., as wctl as a1 large nouilles- of fin)
ossifias.

'Illte Royal Eiectrie Comupany arc nîaking ain addition of a î5o tiglit
dynano and te tices&-iry lamipe, etc.. tu tite plant îîtrcady aîtsutl'd in t
Ilotel DuLotintuiere at V'audreutil.

'hIle Royal Etectric (.cnilany are building uwo i5oo tiglit aituernating
dynamos for uhieir tighimîg station ii otue atît aurt tusy prepcîring
plants, etc., for a 3,000 iight dynnno.

Messrs. Robin & Sa1ý-dier. cf Montrot anti Toronto, IL-ve hardly nianuf.tc-
turetiantI puit in operaulon iii one of the Royal tileetnic Coîipany's stations
in Montrcat, -1 3.PIY teather itt about 100 fi-'t long. 38 incîtea wide.

A coîtîpany lias rcenty bccn fotîneti te purchase andi put in operarion
the mllier factory ai toot Dalhousie, Ont.. whtcî lias tain idie fora number
of ycars. 'Illei promoters of the cosiipa.ny. whictî lias a capital of $aoo.ooo,
are: Capt. S. Neelon, cf -lt. Cauharines. andi MeIsss. T1. Leto.J
.\ctlliemon. 1 aytor. M. bMauheson andi Pearson, uf TIorotuto. Il is sualeti
tit Ilte works witt go tnt operation .11 once 'Ille îietelopiîent of cre.
itical indu!sunes lias i.trgely incrteaseit tite deutîand for rublier gootis.

PUBLICATIONS.
Wu iîa-e recciseti fions uhe Dotige WVood Splti pulley ('o. of Toroto. a

copy of their ncw catalogue for i891 ntiibenring 361pages.

lie jute .ireaa wicli ope:its the fourtît volumie of tii allte revica' is un-
tîsualty attractive. A fine pictutte of Itiop.ctî:ett trooks, pninuetI on caîrd-
board passer suit.'ble fur fraining. n iseaa supinîtîrsh this numhelr.
'f lie frontispiece ts a stcel cngraving of the cîlitor. who conuributes ak Imper
of great interest on "'Socitty's Exiles.' <tcaling chitlly wîih tife in Ille btuins
of Boston. 'risse intresti n this paiser is cnfiancett by the adirmable iepto.
ductioli of tcnl ltashlîght photograpîts taken in the orEnti cf lioston
exptsly for uhis contribution. TIliesc pictures. toge lier with a fuli'page
cngraving cf the aruisan-.' apsairumnent Itoust. recentty erectedt in Liverpool.
erc printes! on licavy plate paper.
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AdveriJng rates "ent kerouiipti on apz lication. Oriier for advetisinu airouid
,exch the office o<pubicaiion nol mler than the ,1 îh da> of the nmonda jmnediateiv.
prrcceding date ofb.s'aàe. cleîsnges in adverd.ernientb %iil, lie made whenever desired .witut co to atie adve.:îser.c but to anure =rjir corisijance m ith the instructin%
o<ihe adiventst, requests fot change shouid teahet office m ad ry m. the aind day
(X the moudsi.

NtANJRIPTIoXS.
l'li EUCTICAL NLass wit be nsa!ie to subscnhtras in the D)oinion, or the

United !:..ie'. "ts ftet. for St.oo petrannum. so cents for six monihs. l'li price
cfr %ubLerpiion mnay bc remitied by currency'. in regssiered itter, or liv postai oriSe
payabetuo C. iH. Muortimer. PJea3e do imot bend cheques& on local batiks unie"s 23
cents is added for çoi c<diicounî. Moure) sent in unregiured letters muuibLeat
*r.>era' uisit. Subicisions from forcign couDories emraced in the Generai Postal
Union. $#.So pet annum. Suliscriptions aie payable in advance. The putier wet ire
dircninued ai expration of terni paid for if %o sitipuated by- the subscribei. Lit
where no such usrder,.iandinC Cxisa will bce continurd tintri instructions ta dis.
continue are teceiwd and ail aricaraes paid.

Subicribret may havec tire mailing addrerss changed as ofiet, as debited. U'krm
orr, cAýr alawys i' the <'Idasui es theZ~ sie an ddr'st.

The fu bIiier should bce no<tifid of the fahur eofsubcuibers turective their papers
wmonptly and recutariv.

!:eresponiene i> iniied upon &Il topirs cominc iegitinsateiy Asithin iht -cope of
thi, journal.

OUR CONVENTION NUEDER.
i <conscqutice of tue posîrioîciecnt hv the Excctitive Coin.

mitice ai the datec ai tire Nationasl 1'lctfic i.iglit Association
Convention iii Mrintrcai froin Aîîgust ta St)cmibcr, the speciai

Co)nvention Nttbe)r (ifdt:e Ei.i c I.'. NWS annoulccdl ta bc

publislîcil in Auuusi îmiIIll bc îssiicd untîl about S'-cptemiber isi.
Fiani tuie înîercsî air-cadt iv aniicsîed, and the aimaunt af

advcrtising spl.cc- contracted for, tlîcit is no reasan ta doubi
tuait a satisfacîerry iastire of fsucccsbs lvill rew:srd tut- effrtr of

thc 1-.*11Cf-rkic.si. XîWS ta fittingiy mark this impiiortaint
OCCatsion.

AS wc go to 1)rc!,% arratngemeints arc being coniplcted for tue
picnic i Oakvilie undcr the t auspices ai tht Canadian Associa-
tion ai Stationarv Enginccrs. Th'le.affiir is certain ta be a suc-
ctss. Air inîe:restint: %crics ai tililetiç contests has bccn ar-
raninc, and prizes ta tht- vtiue ai $3oo.arc aw.titing tlii- inncrs
A report ai lte itraccctliîits wvill bc printc<l in thtet rtî..
.N W, for Auiguil.

W~'isNT is tIre limiter wii aur clectnicai men? Thecre are te
iittagrs i î%o ai the prnncipal canilpanies in Toronto wio aie
tht Oa-ncrs> aio ua pîcasure crait. ithe question lias bccn
aNýkCdl%.1 îiî i ta ilcy stl stick ta sîcant uitit ai ils idisad-
vantagcs, tnstead ai using cicctricity as a motive power, whcn
thcy are Ntupplxsed ta knouv ail about ectncity tndi what il îs
able to (Io thiîa wav. The beCs: aîiswcr wc can give is, itat pe.
li:îpb th:ît is the linncoltil reasan. - The btarings of titis litre
obscrxvatîiî.',7 as Ilun!sbv mtauld -avy -"lies In tite application
an iil.

11 is întcre.%ting ia knout, in % icut of -hc iibîilit>Îl ai ekec.
trîcîîy bcing -slonti. useil on Our strevts, tliat a rcent. tccision
ai a U niîcd Stats Court ai Appeal i evcrses a decision of a
lowcr taurt in ftvor o a .iclepiont campai>, Tnht îclcphon.c

campit> asusual, IlLIiinied tht e.-rilî o% rght afi nor Occupa-
lion and thie court bustained %hein. but on %Ip)iit tht dcîsion
wtas icvcrsc<l an tlîc graund iliat the %treets wcre inicnded
pininatily for public travel and facilitiez; therefar. and noi for
tue can% entence ai subscrbers ia tht Iîellîonc cxchange.
l'hire is no dont)%t tiat tht bingie trolley bybtent af street rail-
waxy,muth grauitd reîum, is a source of serions annayance ta tht
îclcplhonc tiser in proxiinitly ta tht route. Tht remet', haw-
evel;, is in tht bautds- ai tht tek-phanc coitanits, and it s Rr.ati.

fying ta the uscrs of these instruments ta know that the coin-
paies are awaking ta the fact, andi are marc willing to, apply
the rcmiedy of a metallic circuit inasmuch as it wiil clintinte
a multitude of other troubles incident to the telephone as weiI as
those c:îused b>' the proxirnity of the clectric railroad.

(21117.S of Ta'ranta may be congrAtulated on the outconîe of
thie sicgotîations of the Counicil witli the telephone camp.iny.
nrie dcmiagogtqes of thc Cauncil aioresaid useci their utmost
endeavars ta have an uncanditional franchise granted ta. an
op)position conipany, but it is fortunate that the oldtr and wiser
lieads were able ta comnmand a sufficient nîajority ta defeat the
dustructive schenme. Thé offer of the Bell Telephone Company
to pay in the City Treasurer four per cent. af thejis grass
reccîlpts, ta inaterially cniarge the scape of their underground
t>pcmtîdns, ta supp>' telcplione facilities ta private residences at
a rcduced rate, as tvell as offéring facilities in their conduits for
city wireswas an eminentiy fair and business-like ane. it would
have been a grcat pity ta have iost ail these advantages, besides
burdcning the business man %çith a double telephane service and
having the streets crowded with another set of pales and w ires,
but that is a consummination the citizens of Toronto have only
imissed by a very narrow chance, thanks ta the peculiar consti-
tution of some of the gads that the people have chosen ta rule
aver thcmi.

lilong distance transmission of eiectric power shortly ta
be tricd between Lauffen and Frankfort, is provoking much
adverse criticisin among experts in Europe. We mentianed in
aur iast issue, in connection with the Niagara Falls power
schemc, the smaii iikelihood cf ià: being a commercial success,
and we stili think-whilc not being quite so pessimistic as the
experts nforesaid-that the expeimenters wiii meet with
developînents that thcv may nat bc quite prepared for. The
power in the primary circuit is ta be about i86,ooo watts, Say
30,000 volts and 6.2 amperes. There will be 3500 poles and 7000
insulatars. At a law pressure, allowing a resistance ta each
insulator af iooo megohnîs, the loss would not be more than 3.2
per ccnt. But at the pressure of 3aooo volts the leakagc in fine
wcatheri may be as much as 15 watts, or îaoooo watts altogether
on thc Frankfort line, withaut taking into accourt possible fosj
-and raim. But this is not aIl. There wiil be some loss between
the conductars themrselves. It is a large cantract, that af carry-
ing .3oo hot se power at et pressure of 30,000 volts over a distance
af t00 miles, and the resuit wili bc lookecd forward ta with
intercst.

Tîîn indulgence of aur readers is aslced while with becoming
niodesty the statement is made ihat one hundred and fifiy per-
sans have become subscribers ta the EI.ECTRICAL NEws since
the ptublication ôi the june number. This record was exceeded
by at least twcnty-five per cent. in May, and bids fair ta be
equalled by tht presentnionth. Letters are frequently received
expressive of the satisfaction with which the NEWS is received
by subscribers. This faci gives cause for gratification ta
tire publisher, and shouid be na iess satisfactory ta evcry
reader.-and advertiser. 1: is pleasing to observe the growing
desire on tht part of subscribers ta malie requests îhrough these
pages for information required by îhem in the discharge af their
daily dutics. This is precisely what we desire ta sec. Every
readetr ivha has an opinion ta express or a question ta asic per-
taîning tn the subjects oi electricity or engineering, is carnestly
and cordially invittd ta maL-e use ai tht columnls ai itis journa
fur that purpose. The free exchange of opinions will render the
liper increasingly valuable ta every ireader, and assist ta a sur-
pnising degret tht diffusion ai tecbnical knowledge.

Titi,. argument on final hcaring in tht patent case of the
Eidison Eitctric Light Company vs. tht United States Electric
igbting Company is now bcing miade in the Circuit Court af

Sew"'orlc. lx gats without saying that this is tht most imnpor-
tant case ta the electric lighting industr>' an the other sie ai tht
line that bas occupied the attention of the courts for sani tinte.
Tht dlaims made by Edisan caver bmoadly tht manufacture of
the incandescent lamp, and if aliowed wiiI gi-we %bat comnpany an
immnen*s advantage over their competitors. Tht busness bas
grow n ta enormocus proportions in the bantds ofirival conipanios,
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grc'a-er. in fart. lian ici those of the ciainant Comîpanîy jîseif. Ait
ad' %er>e opinion, thcrcfore, woulld carry witlî il trn enlorniotis
.limitnt of rcsponsibility for daniages. lit Canada, hoeer t

v-1 I malter of ' ery litie moment. conmp.rativc'ly, a% intir ilie
littit paten laws or this couint r>y the oiners of a1 patellied

arîi are coînpellcd Co sei to ail coliers at wlîat îs ît riiiecl ini
lt' titîîue "a rsoaeprc'" A rea'.nnahiî' prire. (if rnîîr'w,
%tuttld bc held tu bc . prit c ai n hich ltt' arlicle. i n question <'ouil
lie illiportedl tt or inanufrat: ture't for q.ale ait a profil 1»' parties
<llier thanl the palnîce. TJhere being Sig mter 1:11111s 1 anultfac-i
itireil in Canada nt prestnt ezcep)t by dit Edibon concerta, nid
-à,, al rolecti% e îaidl' gn cs îiîat cânhern -an ample profit, il i%
asmatchu to tlieir intierest tu bsdi as il is the tcinsuniiiers' in hiiii
frontî the patcoîce, and ilthus a% nid anîy i e',p)oîîsibiiity for iringPl
metnt. Withouit cxpressing any opinion as, to tie vaiiditv y f thlie
paient-, ira question, it is safe 10 say liant what the' rival coiil)aniCsq
in dte United States coilidem ilheir riglits n iii alot be soi rtndercd
nîiliouit a long and i tter strtiggit'.

1 lit. deatlî of Sir. joint Macdonald wliile mîarking 1)t>rliapsý
dte iiost important ei)och in dit history of CanxIa, scellas Sint
likel: to resuait in ,a î)rcsent ldisîîîi,riacc of aff'dirs luolitiral
or comnmercial. I nabinut fi a, in the iiiinds of niany ît'rson. a

miîoiial usphea;t ai %n s believed to bc Ctet inevitabie resutîl nf il1w
esenî wiîich ah1 cleplore, there naturally exisis a fécing of
auxicty rcg'arding onr national future. it is ycm ton sooni, of

icourbe, to bc tîble 1<>forat a %tcil fotinkd opinion on Clic suhjc'rî
Lertaîn il is,, that dte icnio'ai of Sir Johin Ma :cdonald frnt the'

IpJbîîîofli1e 5o long occupied at the îeadl of aflfîiîs, ivili bc an1
Illifortant inifluent e In lI.itcing dt solution nf the'Imrtaientî
hi as not gcneraily beiecd lhant dit D)omiion wu;l continue to
occupy ils prescnt position for an» lengthenied perioid. If therc
exists an> .icsra feeling in f.t or ci separation front Cream,
lîritain, it imy aloi% bc c\tpectcd 10 beconie ianifest. If Sn
buch feeling obtains, n e illay expect to bec a moicvemient in thc
direction ofcloser commiercial reLations between the Di)nninion
and the niotiier cotnltr. al.nni l a i haen lin î~ caIhart dtlî
lirosu)erity of Our oiînr.land iii<ltstrial inlerc-sîs ini%
rejoît.e tu ubetr dtî li.ttriotîc spirit in 'vlîirlî tut' colleagur's nf
the tlt Prime Màlinister ha ic asstimec the grcat responsi1 ile..,
wvlid lie %vas forcccl to lit) clown, toucing the nation's dieieop-

nient andi wvefare. Canada bias alrcady attainecl to a position
of lio mill importance, and rie dcath of dte one to whose
efforts lier past progressb ib so hargely dlue, shlud serve as ant
incentive to daose %vlan shahi lîecafier bcecntrusicd with ahle

!slîapin-g of lier legislation and consedluent destiny.

Tim inabiity of the average municipal corporation ta success;-
fuily conduct a business enlerprise, is receivinig onc mlore elç
cnpflification in the caisc of iliec Toronto Strect IZaiitci. Thougli

il laias been a liltie oiter a nîionîhii i the hancîs of aile ciîy, aile
rccî)pls have sholwn -a fialling off of over -'i îhoîs-ind (llars b>'
dt lis t nie îcy have rcached dit city trcasîîiry as conîpa).red withl
the s.alie pcriocl list year, the' expenses have incrcased fifîy. lier
tenu., %ic cars are dirty and uncoin)fortabile, anthe state of dte
roatIbccl is sinipiy villainotîs. I'nlcss aile railr-oad is specdilv
li.îndcd over to a pirivait corporation' the' chances are liaat in a

s-hort tinte therc wçiil bc no railroad ta liand over. mrre have
laera handsonie offers, by a syndicate of citizens to tak'e the
propcrty and pay the aiauont of aile arbitrators' a:ri and a
handsome suin pcî year for thle franchise, %vitlla an undertakiing

lo ri.mk'e the change froîn horses to clectricity wvithin îton years.
\\*l% this offer ib flot acccpcd is a mystcry. lIs acceptance
%%oulîl ian tile cxpcnditiii c of two millions of priv'aîc fmiîdç in
dir nork ofc.ontrutKtioil, Onc oafther large".it -train nni ceiir
plants in existence %vouic be at once installed, andI a rapid and
uaanifortablc service given to the citizens, r stiçccss of ltt
tictinc riîctlîod of propulsion h. noiv dJetnnsr.leci hrvond
' 1t.ton, andi the <itizens shou1cd no longer bc drprivetin oits
.ttintages. "llie oerlic.td nicihod of cons;truction would have
a-, bc employeti, as nothing %uccc.sfui las as yc' been cvolt'ed
aa ilic way of a conduit, but whiic properly contrticted, il nrc'il
oim bc con!idcrcd .1 permancncy, as il couic! be cliangrd ini the'

fheure if,.lu dcv clolpment of %he art ccr perunits of itç being
î:.'nc. Leî the 'Mayor andi Counacl respect the plctige ilicy gave

dic people %vhcn thc fur.ds ta purchasc wcrc lîrovideti, that the
t woaulc in no c.týc autenîpî ta m'on the rond, atlhanci it ovcr

Io Ille Companîy îî'io "'iI pa>' the iiiiust for the priviiege, %vill the'
underiaking tu provide ciecîrit-al rapicl ti aniit .m the eariietî
possible monetl.

ON» t., of the'lis diffit tit 1ioblcis that tc nfroi'l, (lie ivi'
ti c'.l crngiiiccr 1'. Iii dccd it ic h of th li înIui muetllîoi' uti
by%îcluis Ini voague inlay be nuîas't î>rofital eliployeid ini (lie

ipîrtit îL,îr loain 1ii lie li.îs i liuaecn èis lus fie'ld tif oîn'ratioîls frit
v, ani it. tîiît 'sLt: li 't vi of ialitén i îe hîl lite i s pNfloit i o>. aud.

isý bourt(c t if litituî ci i bî .iiin lit île cli tàmncc front lihe poîintîtif
consuiliiptioii, the' qîlestion hl.î to be ciccict h)teinei a dii ecî
andc an1 alterimîing cîtri cnt \Villa iraiusforienr. Of course \vu
wvoiilc ahi lurefer the Ium\ tension tdirett armait s\ -,ten, patovicicd
th;it ilie cost c>ftcacpper for -tondtun t orius alot înakt' il proliibi
lav'e. If a bystein <if duis klind is, c <nicereci 10 1wfcasl' the'
engineer lia,, ihî'n tu sîrîke .1 balanc e as it wt're betn tenilule
iterebt on .osî of hais topper :oîiiiitor% and ite reuirccl suie
)f lus cual paie. iiy enlarging the n% ire tiiere is less loss in tracns-
iiittsîcit, but on lt<e mter liamicl, il liat)'b lade gîaio lar'ge tCfat
dtt iterebt on ccst o f cdntrticîîon wvouht be. more Iliat dit
,!\itra tosi ofto.al retîîuart-tl lu dru% t u urrenl dirotîgli S111.1iic'r
mains. . i'iiei, if al btraigliî incandescenit >ys-tei is inupracticabie
b>' reason of îiis!.1î.:c, .1 chîoîce ilîs br' lx.îade betct .e1 a e'ics
or ani alternatîiug ca.rrent sb steisn% tti ton eres. oth i <iii e
laithler tension on aile n irci, but liait,' ît% Iominig evc'ry day a1
iatter of sînialler nmonent, as inîipioveui itîstlation is ;a Large
faîctor bath as regards safcîy ancd ilmil>),1 front loss of cuîra cnt
throuigl leakitge. lfaîpunertintaLtn rul seotipled
Ille jîrobietu ib ett ii ilorc' inlîI.ît. «To gel.an» chi.t.mnct' f ii
dte izeneratîng station, aî eosdr.c îoiî.ege iflusit bc eiiipto\vti,
:ltditîs precltîdes Ille lisc uf ici> :Simi.d inualors, ;t lutin>, aiost

îînipractîcahlc lu bulid .1 illeaor as' -sîn.dl as' onet' iglulli horbe
pon er Io nork a 300mi toi iitliit jioteniiî. -irtuit. T'I* cou
btant îI)otteîutailleîhud ofl dtribug')tioti '. tl. iiucit '.uit.îhit' for

uiitostlouh n ase of greater ditnes. tries sysit'in illa
lic emîiffoyecl. 'l'lie mnotîr on ;a beric's torrent i-, not seif rgl
tin.g as on a c'onstaîît îoieitl, anîd rec1uîîcs% siici.îl regulating
cievices. 'i'irc)uglioutt dite îî ole sr.tngt of thic dcc tri. iaîî'> clulies.,
ilîîs profuieii ol doîng tile' riglit tluing aI li filit lite cuit ii
dlit n>,lit lac.ie as (lit t i mu rt amuI eaont, tild Ctec <.lifui ofc
iin.iy a proinîsing %centure in tle ctîrit.îl fîticid li. lici ire îîàtghit
abouit b>' tht e sprei maiil.iîur cnde.îî <rainj tg) til .1
scquare pe>, into the inevisable rouind liole.

THE MONEY VALUE 0F DEAT.
TîîJil'mrmte.,ilo' hiiiiisIr; distisses iie mite> ai of hc'i,

wvhicli it argues îviii iii dit future becoie a slaîîci:rd of value
perhaps more stable titan gold or -silver jut otn. 'l'lîe gist of'
is Investigationi jubI now as lii1 ils, prîinlary forni of fulc relire'

senting p)oster. lit-,lit ., anti a resoit-ent ii aile %ariou'. iltimariai
processes Ini ninchi i is au agent, liat as non anc of dlit inost
important coniiodîies wve hiave to ccai n%%lit. Witiiouiî tire andc
îîovcr ive n'ouid le ai barbarisi, or tuint mîiterudeiae
Mante.

1t is flot very.iang since lient aaid ai-s rei.tiniîsl %vert i>11 ,te:r.
If ivec.l cil ut ifty years suInce il bciaiec a rccogiiztml ceient in
nil iiatural forces, itias cas>' b se lin rapicl> à. is nor kimg ils
wvay 10 bccoiiiing -a "conîminodîit> " liaînt ve nUil ii.i C tu illeasýure
anti prîce the sanie as leacaon, or iroil. At tluis tinte
ihecre is a bingular variation nit ls pnec, dut to m.riiatis atteints of
îîs geileration ai appliLatioîi. In cmaf, nonîl andc jîetrofeuîîîi,
exaiifhc, Mvien useci as fuel iitr icasurc oft '.auc % botild bc' tht'
lient conzainedl andc dte relative exîuenbe ift e.unîrting tliis fîat

aut tiseful forait. 'i'lat liais miii be aile end tia) aine tan datibt,
bîit the claiiîis cf ccononiy for î.mîus ctTrç'at Lunch. ofen>iîics-,
andI systeis of liglîîiîg .indl uariiiié; s nli.it it loric caf iic,ît
us far [roin fixcd al îlîîs tirait.

l scienlce, or cvcî aitii e tra-citnieil of stc.Iiil iînd gas trngines,
%allais of lient hiave beLoile .1 l.tîigibic .111d tans crlible igîa.iih.>,
iiaving a constant Nyiiiboh tif T' 1 iii toiu lic.ît un'aî'.,e,' halits
lest, mîid it %% il not u.kc long Icu înîl t.t comuniiui font, f- fu uiai )1e
indispensable comînoduy.

Mbe MonirentiNicui~eit ' %f.nicc<i,. Nluntrtvat. t*1 lx 1.'apri.
wiih % cipai ' of ca S,î.u.P t> en.minuf.iricirt ind da-l ;n wir-c ,"a4

çalAm. .4nct cc-c?) desriptison tif -appaýr.itsç ronef mrîsl< xi%-i in cnntmiotn
%villa iht buinc'cs of unlrphonr îtelgrapih r1latit lighî. clcînie maitroad
oir ctabla' coTilip.uire
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QUESTIONS AND ANSWERS.
TF. %W. asks : ffliat is tire derivataun af tlec words aa luni,"

wat," vol,"~' aîaa~r,"etc., saseu b>' electrîeî:îns as tlacir
ulaits ?

ANS. Thle>' arc îaîstl>' tIens cci front the mnies aof ien dis-
timagtîîslaec in tlicir Npectal lields oaf study. 'Tle uit of capacity
ls (aile faraad ; af resîstaîiçc, ane ohni ; ai wvork, oKiC Joule ; of

*actîi'.îî, oui- %-at ; af qatty, anc coulaumb ; af current, one
aîîipre ; ofi nagîîetî field, ane gauis-. ; af presstarc, ane voait
andt taf force, anc dyne, andI art: froîin thte naies ofai' iclhael
Faraday, George S. Ohm11, Jaines P. Joule, Jaîntes Watt, Andiré
&N. Amaalése, Chais. A. Coulomnb, Cari (,aubs and Vola flic
Itat lidcos-ercr. «Ilae "dyne "s i% -nîvc,:l front tire root word
(if dy'namoa, iusd1 iîîeains force.

J oîîi 1atas iivnlton, ssritcs : I wvisla ta know tlic
rcquireil weiglit ai a rccser containing btareul electricity ta thic
aîîaourîai fne bose poivcr foar one liauir.

ANS. -T''le siglit of btornge battery eqnired ta retturi the
:iiiuiat ai poiver you narie %w ttld be bctween 225 andi :4o ILs.

'lia)is waould Le stîfficient wveight ta allovo aic h atter>- beiîîs!
aboant ialf disciamgecl. It is not advisable ta eaireiy clibcliarge
astonrgC Latter>'i atcd finie af using.

.StYstscRii-.1t," Libstwl, Ont., writes . Wili vot kindly

:answer the fallowiaîa questions iiiftie next issue af yosar 'alîaabie
pîaeî : lia a coanipatnd engine, anc iii whicli the steain is

eNliatusted froni anc c>linder into tlic other, inore econoinical
ihaian a bingle cylinder enginc tiliose cylindier is af as grent
capacity a% flic tsva cylmnders? If so, lilease suate tflic asons
why.

ANS. -If is general>' concetItd flint a conmîotnd engine is
miore ecoaîuînicai Shîan a single cylindcr, nmort: cspecially wlien
a conidenser is used. A:nang (lie reasans assignecd for ilais are
tire following :(S) Il is possible to get a gicater ratio of expani-
sion wîith two cylinders tlaan can Le got withi anc ; (2) 'l'lie loss
frantianfernîal condensation is ver>' nucli less %viti tlaecomiponnid.
U7sing ani an:aoniatic: cut-off cengine svithi tverything about lier in
guod order ýîlaat à.,, ni>) lc.ak>) u.l r paistons,, ani indicated

diagraîn Sak.n witli 65 ILs. sitai initial pressure, and cnt-off at
2o, af the bajoke, slaonld gave a result ai abouit 2S Ibs. ai wvater
lier Ila. 1). lai aa.'tr. Thie uitter tanbuiition in a coip1otand

igine, figurei front the istià..td La.rds, in tlac s.aine ssaty, would
gave: us ai -'u cut-ati, anid samia initial piressurt, abuut 15 ibs.
asater lier Il. 1p. lier laour.

USEFUL NUMBERS FOR ASCERTAINING THE AVERAGE
PRESSURE 0F STEAM IN AN ENGINE CYLINDER

WITH ANY CUT-OFF.
By W. ('ax.

lfi a fainier nuainber jian. 3, 1891) sue gave a nuiliher ai
ealuîis .deaats ail tibeitai niuslbers, fat liur)oscb o a i autit-on :cnd for
.,slal-iulc lil..iiac lia isi. parecrit .irtia.le ne gise a sisnilar

.,trac:, fut ttaiaîaaashîaa the tastr.tge lressure of bteain in ILs. per
sql. iai l <r Ille ta hle àtrake ai a missi, as hen Ile initial pi-ca
Nure.11( fîictu portaon aif the stivke .at svilicli tlle bteai is cnt off
-ire knassn. Tues- aire l>ased upion the foraiacla

iii ui la p inîitial paressuire in ILs. lier sci. incha, including

1% falliu tai expansion.
Il layp)crbalan iaagaritilia of R,

anad P nean preastare dtirinyg -sroke iii Rbs. uacr sq.
incha, îiailtlinig titollicrc.

Noa allawvance s mnade for iiilarfccî vacunia. If, for ianstance,
tic siatein Sb a.lt off.au liali s'trcike, se u-chve frontai li table initiai

è;t, pu&nt i.;, .înid â% r.iga. gnagt paint si, antd for ordinary rai
a ailaittins we mncltal thec initial pressure b tile avertgc (o. l
.anad i%. dethei ioitxlai, t ID% tOIS 81811.1 C. 1'., tlic qutieiint s flic
-1%enrag p)resure (air Ille vthoalc sîroke., or

.Average laressure initial paressuore xA.;î.
1 C. 1 1.

Ii ,lt%.~c i-uic lirât tit à, for as-larla tht-se gage pààinIý; nre

1a-h Iese gagc luints are anternt% fte the %I.i-uhcani ltile i-sle.
scair t ona thc .ldd ant ie là ors the naSe. tbng baaih gridcaied.ilake. -

specially suitable, as tlic> ail ill upan ,marked divisions af tire
mile and slide, and rcquire, therciore, no estimation of flic inter
vais of flic one or the utiier, wc place UIl initial G. M. for Ile
given cut-off ont scale C of flic slide, sa that if coincidcs vitlb the
avenage G. Il. ont scale 1) of' the rie. %Ve Iien haave ant the
blide a series of initiai paressures, and coinciding withi flic saie,
a series of average pressures on the rule, ail corrcsponding wîith
flic give cut offTh 'li liagranmuatic;îl ileinonstration ; as i
follows

C Il Set initial G. Il. for giv'cn cut-off lUnder initial pressure.
LD- IlT c. l. f> or given cnt-off I Finciat'erage p>ressure.

Exaînple . G ive a initiai 1p"Cssllre Of 75 lhs. lier sq.- ilch,
with the steami cnit off at thrcc-quarters of tlle stroke, what ib
the average paressure for tlic wliale stroie ?

Average pressure x-5=72.27 lbs.
55

On flic slidce rtide,
CI Set 55 1 Und(er 75 iLs.
1) ~ITo 523 I 1idr722 ILs. average pressure.

Portion of' strokze at
whicil steain is cul on.

9-10-

7-10-
6-10
4-10-
3-10
2-la
1-10-

5-6 - -

4-6 - -

2-6 - -

1-0

250
55
37
13
31
57
65

200
139
139
167
214

30
46
'00
68
So
10
43

NOTES.

Average G. Il.
248

53
34
11
23
34

'99
136
132
151
164
i-2
24
33
7
7

20

J lie Nlontrril t>uuler shols, are .%Ijd loben. fflici ivih ordc.rs1 .l prc>ci.
A Louler in use in Daniel Reichicrts Lnclcyard it Si. Clcincnt's. Ont..

cxpladedi a kéw days ago. scriously injuring te soir «! tic propricior and
I. ilîng instantly a sixicen ycnr old lad narncd Mick-ens.

Linc slaaftîng sîouîd neyer tic places! along the side of a ronsi so tlaIll
flic in.chinery will W. belteal frorn ont side. Eqtualize flic siraia ois fic

stiaft hy puiing the maachines on both sides. For itais reason tue staaft
blhould Lc run througi flic tenter of tlae morn.

''ie esperarnentarl section of the Magdeburg soeiety of taoilcr uisers cani
niunicases the fact that ordinary cernent madle into a stiTf paste wviîl wasetr
. o iiat il nsihiercs to a vertical wl)is adiaiirably adapteai for closing the
îa .anhaolcs of loilcr. nd taoldsiuic 5550surfa.ceýs-w cli togesher. The ceieint
bk -ornes sufficicntly liard in 8.z2 hours. and can Shen be ssîbinattd to
pre. sure.

Ai a meeting of 1loronto Branci Nu.. . i u-nadinn Association of Sain
any ..agincrs. fielcd on laine tÔ1î he follon ing officers %% cre clca.sd for the
çnsu.'az year. Prcstalcnt, A. E. ldkins. Vice, 1'recnt. W. Lewis.* Re
cordinj Sccrctary. W. G. Illickgrove. Financial Seerctary, K, Plaillip:
Treasurer. W. Sutton; Con.. * V. Btutler; Door Kepcr. C Moscly:
Trustees. A. EEkn . Suston. S. Thrnison.

Itoiler tis vho desire simnple *ests for the waitcr thcy aire usilîg. w-i
final the folloving compilation of tests bath useful and valuable- Ta test
for lird or soft %%-ler. dissolve a sanali picze of %ali, in alcoliol. and let a1
lew sirops ofthei solmuion Eall ioa glass or flice %salr. I3 zuas; mnilky. i
as h-Ar %%.ier . ifasirrncinselezar. ias îssof:t risT tes: for carthy inatters
or all.ai. mkIe litmus p.aper dippeal ia vinegar. and if. on immersion. flic
uxaper rcturns ta its shade. the watirr docs nos contain cisrthy mantter or
al :%là. If a fecw draps of syrup be addcd ta a watcr containing anr elrlay
miter. it will turn g-cn.

'osiistanding the minlne )=sS the sîinbalras hca aîn<r obsra

tion. there arc coltnions of stearn aaing auhica play strangs: tricks. as
inalîcateil by the s, airs gaage. the pressure. %iishout any daseoverable cause.
ai trnes incrnaiaig j.r dOar-grecs in as nmany seconds. and nos anfrcquentl)
iesdang ta disster. lita ig clc:c .- light station inlIhitadciplaia -there bas
irventîs utcirrid . serres ut ilsiaalps Io Ille bolers cxtcading 0%we a1 penotl
of im or Y4 months. üDe strongest bolis Ibring iaadcquaaze zo &-ep the- bendç
andalie laers intact. Experts have eminent and studied. but withocît being
able to, agce tapîn the cause. and though a coronces jury, macle up of
tble al:er and enguncmr. ealled to anquire mnto thic ause of an explosion
which kalleai one man and fnghtfultysealded lava others, brocaght an a verdict

.airansi the cicetrat comipan). ai wa-s unasble ta explain whcrein thcre Lad
bcan %wan o! precatuton. or poýi ont the sifè&za rais rcqu;rcd to preî-enî
sarnilar occurence,-- Sdnntfe Airer*aNr.
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TOP FEED IN BOILERS.

I'Roniil fcw cogineers or owners of steani bolers appreciate
tilt. efrf*t dit the introduction of feedt-%ater has upon a hoiler,
S~i) fitr as ils life is conce lied, says a wîiter in the Locomiotive.
if it could ho initroduced -at .; stcady streamn, and at a1 unil'orin
teiperatiireall (lie tiiie uIl boiler is in oper-ation, the locaition
oif he poit of introduction wvouid bc of littie importance, par-
utuîlariy if the watcr was Irce front scalc-forining substances.
suchx faîvorable conditions, however, a.rc rarel>' met wiiii. Miost
boilers arc fed intcrnxittently, the fecd v'arying in tempcrature

liîensa>, 6o degrets and 200o degrcs. lin every case its
îîniperature is iovcr than that i - <lie hoiicr, and if caie is flot
taken it %vili chili the sixeil and s .rt ieaks or cracks, if it dues
niotiig worse. 'l'ten, too, the dcposit of scale cannot ho con-
sidercd <o an>' great extcnt. 'l'le present article is designed to
show lîow ail expansion and contractioii of slieii-1îîiaîes nia), h

aid(,and dcposit of scale l:îrgely prcvented. These can bc
.tcciiîiiisiieci, in the writer's exîiorience, by spraying t le ce(d
int the steanm space of the boler. Ex~pcrience bas siîown tuai
duis cani bu dont wviîhout noticeabi> increasing tue moaisturc ii
Ille steaux passing ot-er bo the cnigine.

A simple device for accompflishing tixis is sliown iii tue ne-
conianying cut. It is made of pipie of the saie size as the fcd
fine. Tule spray plates arc 10 incites in diamocter, malle of irait
(to gatigt beîng a good thicklness), and hainnered into comîvex

To'FFFI) A1'i'AiIATUS.

shab.The short uiprighît pipes shown ini the cut pass througli
ilieni, and to these the plates arc secured b>' iock nuis above
a-i] belowr. The water bubbles op 10 the top of Ille plate%, anI
mus off as it would fr on an umibrella. it tmap form of the
arrangement prevents sîcaîn frona cnitering the feed line and
calising sn-ipping or pounding noises front condensation. There
are two trec openings, eich of xvhîch is the foul size of thle main
teed pipe.

B>' sprniying it it the sîcani space in this iva>', te watcr
beconies thoroughly lieaîed before nxingling %vith that in the
houler beîowand, as it is in smlaii particics, it is carried aiong in
ihe gener.al circulation, and docs not coame in contact %wiîh ttLr
,heil in such a xvay as to cause contraction. Furihermore, the
%caie-fomnuing niaterial us precipitatcd in a ftnciy purvulent foni
M, Mec watt,-, and flot on tie tubes or plates, sa diîns;tcad of
zidiering to the boler i remains in suspension, anti is readlily
eouten id cf wlicn the boler is cnipticd for cleaning. My e-x.
permence shows that bolers cain otter. be kepi clean by this
tncthod of feedmng, when the bu-ale %%as vcry troublesoie whvit
the ordînar>' art.angement.

Wîîen the wvatcr is vczy bad some sc.ale xiii bc <Iepositcd,
iliouglh the amounit 'viii hc iuch Iess than xvih any other
incthod of fccding, andi tue locaition cf the deposit czan be preîîy
is-eil controlled. It i-l foini close 10 thc feed pipe discharge.

Wc have next to consider the best place to put the delivcr
\o absolute i-uic can bc given for ibis, but, gcncraiiy spcaking,
ni should bc «u riear the front liead as practicablc, in tubular
boliers ; for the dcposit, ifit fori-s, xxiii lixen bc icast likcly ta

injure the tubes or cause icakage. lun long flue and plaîin
Cylinuior bolers the i car end is lîreférabie, for in thcse types the
Sheil is niost likel>' to reccve tlie deposit, and uIl <car end is
Ille coolubt pbortion of tue sheli. In any case he spîray fecul
slioiild be as far front the main steamn openin4 as possible, iii
aîier <liai tic stîong current of stcani jassing out inay nlot
catch tic particies of 'vatcr aid carry îlîei over into Ille clîgine.

In soine sections of the country die top feeci is xisec very
gellcrally, andi ii ail cases i gîves Sattsfactory resuits wlîen
properl>' set in.

MINING BY ELECTRIGITY.
'l'lie Fr--c- 1Presr, pulislied at Nanaillno, B3. C., tells as follnws

of how coal nunîiing is dont-- at the Union mines, V'ancouver
Island, b>' eieciricty :

A 1-ree J>resr represcntaîivc caiicd on A. 1)ick, Govcrninn
Inspector of coal nmines, on bis reîuirs yesîerday front an officiai
visiî to the Union Collier>' at Comos. INIr. Dick ilen gave a
description of tie clectric nxaicine-thet first of tue kind lie had
secti- as wvonlerîul -.ni doing its work with tue tmost case and
the preciston of clockwork. fle iiiied the mnachine wlîile at
work ani fouiil that it '<mcci " 6 feet b>' 39 inches, andi four
inches deup, in five minutes. I t aiso took five minutes front Ilie
timie of finishing cut outîil it coînînenced work on the fiext. To
<nove it froin one staill to anoilier takes about hall ant hour. MNIr
Dick e\presscd the opinion tual it wilI greatly facilitate the minîing
of coal, and aiso ffhat the coal %viii coame cii in a1 more lllercjîa,îît-
able condition. Ini tact ÏNr. Lîtile, manager, andi Mr. Russell,
ovcrmian, said the refuse troni the machine wvas not hall that by
tie ordinary mode of mining.

D). N. Osyer, clcîmician of Ille Jeffrey Electric Company', of
Columbus, Ohio, is -ut prescrnt at U nion. placing the niachinery
in order, and inistrtcting the operators. Mr. Jolin Ead is in
charge of thc ctstting miachmine, lîaving one lielper, wlîo, 'vith ani
engincer in charge of the dynamo, is the entire working force.
The stean> is supplieti from the colicry boilers.

Mi-. Osycr expects to reinain ai Union about two wecks longer,
and says that in the long siali sysîemnof coai mining the machines
cari do a imd>l grcaicr percentage of work ilian in the sinal stail
bystern. 'l'le machine simpi>' docs the un<h-rmining, then tue
miner cornes aiong, drills the holes, fires tue shoîs, anid loads
awav.y Ille coal.

F oiiowing is a bni tcclinical description of the machine as
given b>' thc manufacturer.

'Flic machine consisîs of.tL bcd fragile occtupying a spare (%Vo
feet, by ciglit tect six inclies long, cornposed of twvo steel channel
bars firmi>' braccd, the top plates on each fonning racks wvith
iheir tcîh diwnwarci, inia which tic feed %% heelb uf* the bliding

fram engge. ounted upon and eng.agîng xviîh d)s bcd tame,
is a sliding fraine sirniiarly braccd, consisting mlainly of îwo steel
bars, upon whicli arc mintecl, ai (ie rear ends, the electric
motor, front xhich power is transriîtecl dîrotigh straight gt-tr
and worni mlhel to the rx.,by nmeans of %%icid the Sliding franie
is fcd forwvard. Ulion (lie front end of this slid;ng fraili is
mounited Ille otîter bar, lieid firinl>' b>' tixo bolil biel shoes, xviîl
sui tabl e brass boxes. l'he cutter-bar continus bits, nmalle of tool
steel, lieid in place b>' set screws. M/len the cuiter-bar is re-
volvcd by ani endiess curved link steel cliain front Ille clriving
slîaf:, andi as it is rcvolvcd, is advanced by tue above mechan-
isin int the coas or otier material ho bc undercut ta the ciesired
depxh.

'Ile electric motor occupies a1 space of about twenity inches
square. The current rcqtuîrcd us 50 ampleres ai a pressx.. of 2:!o
volts ; the ilitor îs Nvound ta devclop <5 li.p., thougu frequientl>'
in some veins of coal the machine only uses 30 am11peres or 7'ý
Ih. p. in ni.zking cuis. The machine is started b>' mnuas of a1
switchi locatted on a suitabie resisiancc box, ai> the re;îr end of
tlie motor, uIl saine being arranged 'viti buttons ; tute currenu
is gradualiy turcd un by sinxpiv pabsing tue lcves over ilirse
buttons. Tue armature of tue motor is caicuiazed to z-un ai a
speed of i,ooo revoluions lier ninuie, fronti xxith the spec is
reduced ",, as ta i-un the cutter-batr 200 revolutions lier minute.
lThle momnnîu of the armature is such, thai ordinary obstrue-
î1ons met by txc' cuier-ba-r in the coal are nat perceptible, catis-
ing ihe maçwhinc tu run btcadiiy and cornparativciy quiet.

Mr. Mur-y Eckhatrdt.mngrc tht- Bcl Telephone Co.*s Braniford
aRcncy. wa mairrie.i afcw days ngo 10 '.tis Mary CtmPIbehl.
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NOTICS ON TRI DESION OF »ULTIPOLAR DYNAMOS.*(THouc.ii cornîîarisons have frequently lien nmadc of thecapabilities of tîtachines lîaving two poles and those having a@

grenter nuniber, 1 aîin uot awarc dit the dlesign of the miulti-
polar dynamios lbas yet rccived systeinatic treatinent in any
communication, or that aî ver>' satisfacî<îry basis for consparison
of the two types has up to the liresent bcen suggested. A
perusal of thte notes scattere(l about in technical joui nials, pro.
ceedtings of societies, ar.à text-boocs shows that tht ideas on
this subject are of tht v.ague!t charicter, their expression having
a most uncertain (one, and generally manifesting somne errone-
ous notion. It is witlî the view of clearing the ground a little,
and inducing sorte expreesion of correct idexs (roni iieinhers
pre.sent, thât these notes are brought before the Institution.

i.- PREVENýTIOtN OF SI'ARKING IN MACINES ;M.A.V

In the paper ithicli 1 subînitted for your consideration twelve
monîlis ago, attention was directed to certain cmnpiric.il fonmula2
relating tî the armature loads for direct current machine%.
Front the data furnished by a large number of examples, some
of which were given in the papier, an expression for the load
which could lie safély carried by armatures without causing
sparking was obtained ; this expression, though admittedl>' of
an arbitrary character, having been proved by my own expert-
ence, and that of my colleagues, to have been of some service.
In that paper tht termn 1ampere turns" was employed to
denote the product of the nuniber of conductors on the exterior
of the armature and tht current carricd b>' cadi, and I amn afraid
this ma>' have led to somte confusion ; iît least, so it appears
front the discusion. In order that there shali be no inisunder-
standing in' the prescrnt case, I shali caîl this product, quite
irrespectivel>' of the number of poles, the vl'oume oif current
carried. *lic volume is therefore the total current l&'wing
parallel to the armature shahi, independently of direction and
whates'er the number of poles, and it is obtained by multiplying
the conductors on tht exterior of the armature by the current
flowing in caci ; or, considering the e>.temior winding as a
c-opper cylinder. it is the total current fiowing in it parallel to
the axis.

lu his paper on "Armature Reictions.*' read icre last year,
%fr. Swinburne had wotked out the limitmng load froin a theor-
etical point cf vtew, atnd those who wert prescrnt will remtember
that to obtain the resulis given in his paper tht author assumed
xhat the brushes wete plâced almost close to the polar lips. So
far as the practical consideration of tht subject vots, il matters
littie, 1 think, whther this is strictly accurate or not, becauer,
while moving the brushes bacli front tht tips increases the
anapere turns producinx the cross field, tie magnetic resistance
ofl tht cross circuit is at the sarne tinte increased, due to the
interposition ofa.' increased air gap. For the moment, however,
it twill be assumed, that tht brushes are s-omwhtre nearthe pole
tips-in their vicinit>', let us say --and that the onl>' conductors
concerned in producing the cross field are those covered by tht
piole piccs. This is sufflciently near the truti for or purpose.
Under these circtimstances the miagnctizing force in ampere

2'
turns producing a cross field is, of cours,--, whtre v is the

volume and f the angle emibraced b>' ecd pole pice in
degrees. Cali the lengîli of tht air gap, mexsured (romt the
surface of the armature cote to the polar surfacr, atnd t the
induction per square centimetre which would be produced in the
gap <lue to field inagnets alonc. When a current flows in the
armature, the field is wcakened ai the pole tips nearer tht
bnisie-s, ami strengîhcne aitiho-e fartier (rom thtm. Imagine
that the armature is ltuded -se that the forward induction under
the necarer pole tîps is jusi balanccd by the cross induction,

amd WC have -2 1 x si , assuming~ that the componients
36o

of the cross circuit, other than tie air gap, have no Teýisiance

According tû this equation wîh a value -v = th6 t b

forwAr-d and cross induction ai the pole tips would bc cqual, the
fild would bc nil at the brushes, and the nmachiyf being
unstable. an>' increase of current would at once cause great
sparking.

The above expression gives wbat miglit be caled the theor-

*bpw ud by W. I9flm -au thu e Immse .1Ehiet Egebm IMd

etical load limit, On thc assumption that no field is required for
reversing the current in the sections as they pass the brusbes,
but it need scarccly be pointed out that in' practice the volume
is always much under what would bie given by the formula. In
the nature of things, one expects in the dynamos of different
makers a consider.ble variation in the relattion which the actual
load bears to the lirnit above indicated, and such différences
undoubtcdly exist ; but while one flnds, on examining a large
numiber of machines, sevcril undcr, in few cases are there any
having for v a greater value than haif that given by the equation.
l'bis large margin must be considered in the light of a lafety
factor, for it would bie folly to build machines the commutators
of which would be hiable to ruin by an o*&asional increase of
curient over the normal. No one expects machines to stand in
continuons working a current of 5o per cent. over their normal
output, for the tise in temperature would thet ibe excessive; but,
froin the sparking point of view, this increase in a well.designed
machine ought to make but littie difference to it. Generally,
the relation existing between the volume, itap dtimensions, and
induction in the best machines is expressed approximately by
the equation,

2881 (i)

which gives, 1 consider, a ver>' good rule for use in practical
woric. According to this, the working volume lias about half
the value cxpressing the absolute lim it, this relation indicatîng

the margin oi siafe working dictai«l by prtctice and experience.
The formula expresses, in fact, an empirical relation wbich bas
a certain degrce of flexibility. Int with sucli a large margin it
will be readil>' perceived that the strict accuracy of our assomp-
tion about the position of the brushes is of tnifing importance,
as is also our assuming that the whole of the numagnsing- force
of the cross-field is spent in the air gap.

It is e:tf to translate the above expression into the fixin 1
previously used for cylinder armatures. Cai r the radial depb
of the armature core, w the width of the pole piece and ta the

induction in the core. The induction, 1,in the gap is S;an

substituting for i its value, we have
576 rtl.)

Taking the induction in the armature cote at froin s7,000 to
s8,ooo C. G. S., per square centimetre, and inserting an average
value of~ # e get for bi-polar Csrwme-wound machines tht
cxpmesion

rlS~,oe ~(3)

1 have ponned out to Mr. Swinburne that the equatiomi
iI ,"«adAv-s o r Rl1 whichhecgave Lwsyear

on p. 266 o<his reply, ought to be A= f u and A*-,~ 200 l

tocti%-l'. la looking over bis paMe a"dy Uri' i. Swin-
bur fWsother slips whib ch wilà probaby coaect ms

disussion on the present pape. pi eeS.-W. I& .
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wii 1Iiad tise( (or soute tiîne, and '.'.iîe '.vas gî'.-cî tri îny

Liat veai- 'S palier. Thtis is 011iY a rougi) approxîimationî, for, d%
Nir. .Sw..inburnîe lias pointed ont, to 1e (lutte ,accurate, thc .ngIc

slii>uli appear ii thei dcuoîinîi;îtorafs tri i aîid 2. lThe Simiplcst
coiritte expressionî crusî take-C l: ' cn ii . Tlîîs .oîîtaiîs

îîoxtliiîîg but the lcogtlî of the air gaip, the induction In it, aund
tht' angle of tire Iprâil-pcce. hi %wll bu ob>ser'. d tlit si takes lit
notice of rice dianieter of the arm'ature or of the nunînber (if poles.
So faîr as tie sparking lîîîîmt is Coîîlcc sied, i gîtes u le whiclt
illav bc culffloyed Ini <csigiling mîachiiîe (if any blie andu %% îtl
.îîîv litoîner of itoles.

Blut bcsides takiig care tîau rte aîrmauure Joad does 1101

apîproacl tiîc sparking liiiiit, '.'.e iist provide ampijle Su.rfacîe for
getiing rid of the hieat eeneri d li the cotiduictors. Thle tirsu
ilîing b le seit ied I n designinîg a î1L'.' iainuc 15 t'. lt tlie
aitint of ticat shahi bc ; or ti odlier nords, %%e îîîust fi>. tilt
ratio wlîîci tce cîtergy appcarIing ;st the terininai2 shahl bear 1v
die total clectrîcal cncigy produccd. la'.iiîg btitlcdl tlîîs, buifri
dient radiating surface mîust be allo'.ed to jîre'. Cnt ton, grcat a
nse un teiipcrittrc-.i poi t0 %%hicdire considcrzîîioiî ].îs

alre:îdy becit given.
,lîc principal factors '.vhich deterluine the relation of the

volume to the <hainctcr of tc armature are eflicicncy and tcmi.
penturc. I t wiii bc seen that the equation ( i) gives no dirct
information resperuing tic diamecter for al given volume, aind as
long as i, , and 'P remain unchanged, thc tcnclcncy ici spîarkiug
%voult bc tite saine wlitîvcr the diaier. Buit it is flot sol with

thelienct gencrutcd or tite tcîtpcraturc risc, for assuiiting 7'anci tico
bc relatcd as sltown, ilie smiallcr tlîe dianicuer, thc greaier wvoulcl
bc tic teni>eraturc. To carry a given v.oltumîe ie nttîsî have,
consistent '.'.îh the waste of powver permissible, a certain sectiont
of copper ; ami titis copper shouîlci bc dispose(] so ilat a cooling
sUrface is provided sufficiciît to kzecp tc risc in ucntperauire
%wîîhîn the specified hinit, wh'-lite tic gap, being of suWcicit
length to prc'.'nt sp:îrkîing, blhould hîav.e onty thie dimecnsionts
necessary for accoiiodating the conductors andl ailowing of
proper clearantce.

rThrotiî tîte kindiscss ofi nibcrs of tîte Institution andl
otiiers, vhîo, have liberailly bupphced nie %ithî figures, I hiave becit
able to asccrtai t ice nature of thie relation becit en i diame te r
and volume existmng iniaI lit e bcst known mîachîines, front the

-sntallest toi the l.îrgcst sizes. 'l'ie figures refer ta boili cylindet
ani druiit.wouind armatures, ani inclucle iuclîincs 'vtb two,
four, six and cuglit poles. Tlîou.-h I ait- not at libcrty to publishl
tie data in fullî, tce general resutils arc givens. Tiiere is not Sa
luch agrecement betwvecît tite dynamos of clifféreit itakers in
respect to tItis relation as utiiglît have been expecucd, aîîid for v'
ive have ail lkiîds of values, rangîng fron 200 to i,ooo tinies tlie
diamecter of rice arnnature ini cenuintetres. If fuîll advantage of
thîe length ot the air gaip werc takcez, and the îliickcesu posbiible
conductor used ini each case, the diamecter, to give a uniformn
lenîperature for aIl sizes, w-ould bc about proportional to tîte

tsquare root of site volume, but there arc sevcral reasoits w.hy
îiiis proportion should îlot obtain ut practice. \Vitlî tinis
relationt tilt ratio of tîte stay to Ilte Lseful field wouild increase
wvith the diamecter, tîtus mnailing anr extravagant exiienditure of
energy in proclucing the requisite gap induction. Again, w-hile
'lt otal field through tîte armature '.ould increase siiply as
the diaineter, thc volume carricd '.vo-îld increcase as te square
of thc dianicter, titis bcing at variaînce with tilt weli-cstaiblisiled
rie that the total field titrougli the armature incrcases ratîter
titan ditninisltes relatively ta !he volume as the size is incircased.
It '.'.ill bc undcrstood, of course, iliat psrecisely the saine resuhui is
amnivcd as it hîcr ive consuder the v.olunme fixcU and endeator
un flîtd the best diaiiter, or consider the diamecter tixcd and

'.eek for tîte best volume. lu is siniply a question of obtaining
the mnost cconlonîica-l construction, hanving regard ta cost of
inaîcrials, cfficiency, prevention of sp:urking, andi ucînîerattîre

Inutit, t hou.gh the figtures au niy disposaI shiv estimates of the
relative valtues of ticse faictors to bc by no uneans uniforni.

Though the relationi lacks dleinitqdncss to, sonte csutiiî, 1 fltd
un the data of a large itumber ot machines indications sîîfficicntly
pronotînccd uojustify us in rcgardiitg tire volume carricd by tîtc
armatures of uwo.pole dynamos is proportiottal to tîte dianteter
fotr ail sizcs. . In dcsigning cylindcr machines, tîte value of v

11M)b 1 taX i ,ý 40U> Gtiî (lit lé.tiiiîecr ofi tlicri-iur' ili

iciitiiitcl me, %%hiîle fuir <Irui t ri.i res th( li-e<loin is iiiiied
b% nîuiltily iîg the diaicicr hiy (ioo * 'llie c'Yliidelr armnatture
lias foi agi.n cii'.luîii .mIrger diaiiîcîei, h.n-îu ifile iieice
of tire itîterior %v'ise%-. lle, civing lie.îrd t-suie lu onte aitd a
lî.îlf oir tnwice thle depi h (if thle extv or î wiid inig. almsi hcîiig
lniger. .u ltrgci d iaiiieter i eql nc for a gi en %, oh uilî. hiolli
frot eflh tec anid teliileraulîe <-i-ilrini. Nr ,ril Y.
tlîe relatin-, itere g'. i ie i nos oa liic i'I-as lizurzîecicl
Miîd 111.1) ie '.armeci uîîtsileîably B ut w liztevvr thle ptroport ioni
adopted, Ir ký atb-oluîl(CY e-,wneîtal tlî,t (lie -si- itiliit ah cady
collbidered be ni loo closeîy appi <ac-led

lIn miachîines lîa'.iig four antd siX iole-s th îie average
relaitionî bel v. cii the '. lunie antd <hi uieter hl i n î practi<ce fls.i
bol h t yliîi<ers, :%it dîl-uîsiiIn tîte eu-uiiui- uhici foiln'.v
titese figuires w iii thiereforr lic adopted.

Il w e tait % tle tot itîuiiti nIhes of force ith-riîtg the
armai.ture froîiîl li ie ii t.etc iaîty, nd nz thte î iiiher
of ic oltitis: lier seLLUnd, tht ',eug E.NI F- geiieraed ;il

cai coitducto- is, (if Courbe, z% in tu 8. If t. bc ii totaîl t-tirret
flowiiig, cd caiidîietor w ill#tai rý witit uIcl botti0ii couiled in

tue ordiiiary '.'.ay aiîre,$beiiig tire niiiber oI pfies.

C N il
h el cIcrit w oîk (Iue Io cd eaîdîîrtor, ik se -; and tlle

t, 10

F: C. 2.

Vl' t P
total vork, X , .vicere -w' i- rite liilîith-r of coîtductors,

cotinted aIl rounud tlie exterioir of the armtature. 'llie quait-
,ri, C

tiy -is '.'.it '.'.e have ralicU ite 7c/mand '.'e get for the
P

total clectrîcal output ini '..ttb uIcl expression,
W = N n1 10 

8  4

'.'-lîcl is quise inclependent of tîte marner oI coupling lips tîte
armiatture sectionts. lu '.ill bu c'.idenu, 1 liinl,, tîtat '.vith te
,,anel relationi existiîtg bet'.vccî -v aind d' for two, Ctir and six

poles, tlîc outptut of .1ut anialire af gîvet dia.Itlieter antd leîîgtlî,
runing at t sîî-tit ccd is qtiîte îîîdepetdet of tlîc nuitîher
(if poles. It matters itot vltecr \- be ftirticiec b>. î'..- potes
oni>, or b> four jioles (if hiall uhe -angtilar '.tiduth providcd ils
value remnains uinalterecl.

The volume, tîten, inay lic e.îîrc-s-scd in tenus of tîte diaitecr*
The quî:ntily. N<, 11M'.a becx;i-- in ternis of ute dizînîcter x
lcutgth of tlie artmature. Tinug ani induction of 5,ooo C..
units lier squiare ccituiitre iii tîe -tir galp a rery tîsual figure-
andi a dsuîîguit the fraction of the arniatuire circuniîcrcncc
covercd by thte pole picces, 2.25 e, '.C "el, calhing I. the
lengihà of tue armiatuîre iii ceuitinietres, i i,25o d' L aws the total
nunîber of lunes cof force enucning the cote. Caîl uliis. iii rousid

In My I.St Parler the numbel Civen waq c-. Thl% i new 2aine'd ;t% abive

W. tB. E.
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numllber5, 12,000 il L. SubIstittuting for N andl V their values, the
Output becomeis for cylindcr armatures

WV .048 d't L il <5)
andi for druin armatures

W .072 t/2 I. 1: (6)
Thiîs appiies t ail direct-currcnt machines, whetlîcr bi.polar or
nitlti.polar ; tiîoughi it %vut bc tindcrstoct of course, tient fie
induction an <lie gai) anay bc grcaier or les tlîan %vital lias becn

.Assuînetd. 111 tha case file coefficients .048 andi .072 wouid
bc aliered, witliout changmng, hiowcvcr, tilt rorni of flicecx-

4.-OJTIPVT OI- AL.TERNMtTINflCURR ENT ARMNrAIJURES(.
'l'le armlature londs for airrnators, thoughi producing a cross

iiagnetimltron, as in direct currcnt machines, raise no consider-
ationS, of course, as regards sparking. Blut oin accounit of tlie
grenier proxiinnty of thec poles, antiftic greater stray fieili resuit.
ing, il is desirable to alake tic layer or copper on flie annaiture
core as thin, andi the air gapç as5 short as possible. As a1 conse*
cluence, piobaiîly, of tile increased ratio of stray t0 uiseful field,

tlie induction is Iess ii tile gaps of alternating than in those of
drnrcc*currcnt machines. Iliere it wiii bc assunsicd that tlic
VirtUDl Induction 's 4,000 C.G~.S. units lier square centianetre,
neaning tlint this represents flic induction to whlici tlie resitant

E...is duc. 'l'le imipresseci E.M.F. is grenier than tile
resutîlant, andifile induction dule toi the field inagnets alonle is
greatcr thanl 4,000 ; but What 1Il icliang waîhl as the fieldl
resuilting froni tlic inter-action of tlic magne and armiature fieids;
it is tile tieid to %"hidi tlie resuitanit E.F= c R is (Ie, this
antiflic current bcing coincident in phase. Usuaily the poies
caver .a fraction of tlie circuinference î .5 i, file s.IJuet of N for
altenators hcing tlien <,ooo l .. About hall flic circifcrcnce
being; covered %vitiî %vire, under isuiai conditions of tcmlpcrature

an efciency we have for v a nican value Of 400, %iîich gives
for the product of nean resultant and.F amimean carrent

.024 ýda i. In soîne cases, as in tlic Westinghouse machine,
ste conductors cover more îiîan haif the circuifrence, anti -,
as thcrefoie gieater. But hacre, on .sccounît of the diilTcrential
effcct prodcicd on flic separate %vireb of~ the saine section, thec
addcd firms have notiig tike a proportionaliy increascd value,
and file expression ss'li give approxiînacly flic Value of flic

prothîct of mnean resýultant E.M.F. and niean current, even in
these machi'nes. Assuinang iliat the E.M.F. is a sine function

of tile tinte, in get thic svatts WC înlubt iinultip)IY by-, %vlicii
8

gi% es uis, tiierefore, a.s tile output of tlic aitemnator
W .029() il: L

or ratiier a), et 4o per cent. of tilt± %tork donc b) a drui %nound
direct <-urrent machine having ani armature of the bnal externai
dimensions. bonie conliparisons have heen mnade of the output
of direct and aiternating machines of thec saine wveight, but
ihese, in the nature oftîiings, mntîst be miisieaciing 'lhle two
types arc (luite unilike in thecir pro partions, as Figs. i andi 2 show,
and no one wvottld tliink of makiîîg thaen flic saine. Fig. i
rcp)resents flic miagneîtic systeni of a four pole direct, anti Fig. 2
that of a îsVeive.Pole aiaernating machine of thec saine output
ani %vliiie il will be obscrvcd that the îron pa.rts*Zcore anîd yoke
rings- are inuch hecavier in the formier, it wiii bc noticcd that
the coppcr in (lic magnet ceius is mucli heavica- in flie la-tte:.
lIn fact, tlîough 1t2e trou i flhc aiternaa.or is onlY 55 PUr cent. of
that in the direct cura-cnt machine, the copper rcqtîired is no
iess thin 250 lier cent. Il a- ddYaicuit, dlieu, to îinderstantl wiat
uiseful î>uq>)Oc is serv cd 1w coanparison, suchi ts 1 have aliuded
10.

l'lac Royal Vactorsa Htospital. Moaaarral. is bcing wircc for sonic oc in-
candicscrni lighL-, Iliis sait tbc o12e of thle inosI coirplcir installations
miadtin nndaantI the first intc'nor conduit Nork, 'l'le Royal Electric
companv of m.ontrcail hanve receiar th contrnci for doing the work.

11wr Qren s Ilait. mlaîcla was tupcnrd an.NMonta-est unater nesi auspices last
ssc.as tagtaac! thruaighoîit %%%Ili ele-ciricîtt. "flic arra ngenwnts are veay

îwe<feci. mXl thi stage, bordr, falot. taînc anad prieScenaumia liglats ait con.
trolkrd liy .ciparaa asu atchrs. ami l:îve kict.ing coils or reducers for diminling
the laght% «Ili%- isoa i .o itilrd î,y tic Royal Elecîric Comîpany. of
Mprair.aI. .aaa rile't crrdat on iarni for tlle novI'e festurts. 'Ille îîrop-ae-

to>i~air tlati he rectnc lagit as t.ir niare tlexatîlc hum. g.i,. and lurce ab
asauch sas-mg effécitl ia insuanace. besides euiatrcly doing asvay îsaîh any
hc.st an thC uilding.

WAYSIDE NOTES.
(Iy a Travelling Ca'rrrs.,'desut.)

1*1ae town of .'iiateicll as uaoty irei lighicai swilb elthiricaiy, 'Mr. jtoIn Iiyris
taeîng sapcrintendcnî.

Il is a pat), aiea-e of flic ciagincers iii ilcin (1o not try ait reati Etigi'i.
Ttacy don't Iaaow stiat tlavy tose.

U~ alltaceiaîrg tias aîo%% lis eltctric laglat, Ille p>lant beaig tandr flic sacrias
teahuicice of Ma-. Mariai N'iarkins.

'l'lie îown of Preston, coiirisiaag oiaC street. is well liglateu. ~The plant
as owaaed by NIr. 'I'caass tek, wsto also sulicrinteads.

The~ aian Whto ivantea a certiicate" wjtt lis paper stiti iiins a talant aaa
t;teli. 1Iilt gel one. if lie rends tac 1 . N. & S. E J.

'llie barandi of the Lt. A. S. E. in Stratford as taowv rtduScitu1 very f,'w
aaeaaibrs. i as tiaaae the caaginLers oaitside took advaani;îge of the Society

Ciana as noiea weit liitd testa. lae plnat bcaaag tiiitlt'-hc sipeann
icideiace o! .\1a. Joathan Brownî andi fais assistant. NMr. Marsallt Sorvst.
('uitona to a slaisi kes the NFws. Oîtacr towns niait cities plrase copy.

Goîterca as aaow'wl sdiIglttc, taaving 33 strect tigiats pai 40 arc tagiats lia
thae stores. saapplied i)y itai' towna5 Lictrac .igat Co. NIar. W. 11. Smaita as
sutîcr-nteada.n. anut ttac lagit gaves grcat satisfaction lueai towaa anal store

ktecpcs.

i tac stialfordl NV.acr Wor-ts havae nom Illei wlaol of Iticar puanaaas io woll.,
aaag urdcr. 11anvaaag a callacitY Of 374 naaltoai galTons pur day. 'l'le plant a.,
limier iiae superinanletnce ot 'Mr. Tiaus. Cl.ark andi lias two asastant:,
Mlessrs. Corrne aaad H*vans.

Il as ata tunie, with the nîntenat an tic Caty OF Guelpha. liant .a t.aacta ut
lath. ( . [* %v is ia2iaguratti. Il was inootcd. but secins ho have died
om2 ang tn 1hu apathy of soaaae of tla! mi. 'l'itcre ar. st <tuile a few whti
wv.iat il if thuy coulîl gel a teading taand.

Eaagiaaeer Ttaos. McCouglalanîl. or tue St. Clira Tunnel, is now prepared

.,racr aaad teaatang for tit conirpletaon of thez tunnel. lit: tias ainder lias
harge two zo hl. p. hagha spccd caagancs. air anti waîer palants. aaad two lMI

di>nanaus sulptyang 250 inCînîteIscent tighls.

hIle Ilelita Etectric L.ght Co. are iaow in suct--ssfut working order. TIiacy
tavne two 25 laglit Ha-it dynamos. and witl soon have a four anîperc mxachaine
for incandescent and arc htaing. for wiaict ttae flaitl Eiet-ic Ligiat Co.
have the' contact. Ttaey have s2 arc tamnils an tue caty anti *ores. hile
plnit is iitier tlac aille sulpervision of M r. Wm. :Atdricth. wao has, nany

aniaprovcaîîcnas of lais owai niake on the plant.

1 i btiatorat IEectrat' Lagit (.o. s pilant, wiaacia as unader Itle .ab! siaperan.
teaadetnec ot Mr. Robert els as nos in fuît workaag ordcr. *1't Conipnn)

he ia'tes sutppîaed 1poster an thec oainty. a.caaasastanZ O! -a 7.5 ta. lp.
Vla&-lua.k taigane (Goldie &Sk Culloî.hsb nianka. a g-as engine andi ntet

lx.%% et. "Iley tave tiarce 35and two 25 tigit machanes. and now have in
'lse 229 laaps. iiacluding 3o privait contradtors.

»I aIF uelph Eiectric Lîgtîng Co. [lae now one of ttac neatest and lacst
<cuiaaiîd cnganc «and dynamao bouses in Ille Domninion. Truay have one
Royal and Iwo 13ill utynanîos. avhich are ivoa'Led by'a turl-Mnc aa'hîl <malien
thea-ç as suflicacnt saler in the river). Fa'iting ttiis, the engine (Goldic &
NIcCullocla) flans thc plana. îçhiciî is unlcr tlat supervision of Nir. C. J.
jorden. flac whole plant works successfailiv. avad the cil>'. stores. and
lacucîs are wcll lightcul.

-Iie Chithani Gas Co. supply th tosa w'iih clectnie light. .Tlie eonipiny
tiavcune Royal arc dynamo. 40laglat, and oniesoo anncandescent iaght; one

liIt dynamo. n2 arc light. and one Brush machine. 3o arc tight. ty
i.ive an oapcrataon go strct laghas z'%nd 300 incandesent laghts. The plant
as an charge of Mr-. Albert Froat. meila 'Mr. Lamnon -as genca-al manager.
Fhe rnganeers taec havea good chance et gcîtaaig a brancla et the C.A.SE.
Mway aien express a wasli te tiais efféca. The p=eident of the Toronto

braneh wilt give thcn nîit tac assistance acessar'.

Ilae St. &NI-ry's Etectric Laght Co. îs ownuil and rua by Mr-. l». H. Reesr.
niai, W. T. Brottn as cleeîracian. Thcy boa-rose tlwir poe. and haie,
itarc 1inît dynanios for incandescent lighlîng. and a 35 -. re light dlynamo.
'Ilaci' sîapply 6o ae .and 145 incandescent iighus Io ltse town aad stores.
Tlacy iad a curseus incident happeni tu the poles anâ ineandescen, tamps
turing a thuaderstorai. Whilst the carrent iras turaed oùi. the iagtatning

steans tei have struck the wvires, entirel>' burning eut aire lamips anî splinter.
ang tic pqt- 're St. Nfarys men don*t sem te undcrsîand how it

li.ippeaied.-

1 tic tianks of tbi, tprer are (tfie te tiae enganers in ail the cities and
towns visilcd for tac vea-y courteous ta-clment aecorded te ils representa.tiv.
Maay of theai ave gonc out cf their ses>'y te gca hains subscnibeas.
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PRACTICAL SUGGESTIONS TO BE OBSERVED IN RUNNINO
DYNAMOS.

lPi»,tcE the oil catchcrp undcr thse clrip of the dynaino bearings,
andlieinvcr alloew thei te ovcrllow on the floor.

Kecp tRie fluor of the dyttno roomi swcpî clean, se that nec
nais or other sinall picces of nietal can bc draivn mnte t1ic atna-

Ne% cr use or icave iron or- steel tecks ticar thc miachîine, while
at %vork, as tiiese arc aise likely te hc drawn into tise :rgnattlre
if left tee near it.

Oit caris made cf copper or zinc are best for use about clec-
trical appara tus.

Ncvcr ailow oil te accumiulate on the armature or shahis of
the dynamo.

\Vhicn thc %vircs coming ont of the shaft te tlic commiutator
bccoinc haro front clcaning, thicy should bo rc*covercd %witl kerite
or okeonite tape, er guin cletis, anld shellaccd, andi aiiowed te
dry for about cighit or ton heurs before bcing used.

If thc shellac on armature bobbins, or field magisots hecomnes
wore off, these parts should ho re-shaliccd.

A good bclewts svili hcocf service in gotting dirt out of the
crcviccs cf tise armiature, and around the cemmnutater and
rockers.

If tRie rocker springs arc fa-stcnecl tuea wvood base, sec tlîat the
scrowvs whichli oki thein aro kcpt tiglit as the s%'ood drics.

Sec that ail thurnb scrows in the hinding posts arc lkopt
screowcd down tighit on the svircs. Special care shouid bc
cxcrciscd iii regard te this in tise case cf incandiescence machines.

lit piacing brushes, takoe pains te clamp thoi fsrsnly in posi.
tin allowing tlimt te st squarcly andi ovenly on the cotinu-
t;Kier. Be vcry carefi net te screwv clowvtn e side of the clamnp
tightcr than tise other, but clamp tlicrn etvenly, se that boîhi
edgcs oh the brusiies w~iii ho held ini place.

The clamps holding the biuishes mnust ho pcrfcctly clean, se
as te make good contact.

Brushes rnust bear on the celumutater with a roasonabie
pressure, not tee, hard, nor se lightly as te ailow thern te flap or
chatter. Occasienally, by accident or othcrwisc, the brushes
%viiI -et bent, or sprttng, and bear tee lightly on the conimutater.
TVhis condition cf affairs is ahvays attedcd wihl nany, sparks,
and a v'ery rapitl ctitting, or wcaring, cf cnititater segments.
In fact, segments rnay ho worn eut in a feow days in this way.

If bnishes arc perfoctly straight whien 'put into tise clamps,
>ufficient pressure %vill usuaily hcoebtained.

In an arc light, or high*tonsion machine, if the hrushos are
rockcd tee far ferward in the direction of rotation cf tise coini-
mnutator, the sparking xvili quite disappear, but the lighits wili go
eut occasionaily, cach extinction heing atcndcd hy a few very
long sparks ont tie comimutators. This trouble nsaybhocorrcctcd
by rocking the brushes backward a short distance. If brushes
aire nioved too fàr back, there vili ho sparking, antd a censequent
diminution cf light in the lanips, and occasionaiiy extinctions cf
the larnps, sirnilar te those whichi occur when the brushos are
toc far forward.

,rite proper point for tRie brusîses tu als far fr uIas possible,
se as te mnake the sparks snmall, and yct back of the point wlîerc
flasliing will ecotr. In iow-tension, or inîcandlescence, ma,-chines,
the brusiles sheuild ho adjtisti (e shiows 1e sjark, or o1niy a1 Ver>'
minute one, otiierwise tue wcear ont the coînînitator and~ hrttsies
%vill ho very heary>.

Toe iiiicti oit on the coinniutator sviii catuse sparks siimnilar te
these wlîiici appear wlicn tise brusisos are net proeîriy .îdjusted.

WVlien hnislis arc %vorn nearly tiîrougli, cipi theni off %qtiarely
at the worn ends, anti nove theni tîp te tho salne position as
before.- IVeerr A!achiniri.

SPARKS.
Eleoti propulsion, lias gaîned favor raptidly anloîîg the enteri)riimg

populîations of British Columbtia. A lino rumîs (four utiles) frouîs Victoria te
ltsquiiait; a lino is projtctt te S-taniciî. a farnsing section,. .1 distance
ofeciglit or ten mtiles; an electrie tramuny us bcîng constnicteti fronti Van-
couver te Westminster, 12 umiles, te carry freiglt andu passetugers * atotiser
lin lias been surveyed south front Vanscouver te ainer's 1Lauîding;
eecric tramway charters have bciŽn etîtaineut for N uuaiuio. Vernîon. Nelson
ani Ottier 1la11= in the province.

A fcwv days ago a niiddle.a.gedl muai entered the oflice of the Ilittsfield,
'Mass., eiectric Iiglit station ont business tuiet. &ays the Journal of thuat
city.li rueta tatbtiaut setteaeitfieiwticcrut.
'l'le geniai -manager of the conccrn soon i Kscovered duit the ptirciaser was
ini uieid< earu'est, anti furthcr qItestioning revealeti te the eICtc;ta. atways
on tise ilert for senietiing new in his linIKC tliât the iilitcigetl mani
aforcsaid liati dscovereti a new use for thc niysteriotis antd, as We'bster Calts
ut. * sutbtie flutl lie wiKi cite botule went ont te explain ttîat lie luat
becni tolit i vs the best rcniedy kiiown te rcî,love lice front cattile. andi
timat it COUIC] tbc bought in l'ittsieldl at tic cicîrie station for six cents a
galion. le only svantect a qulart cf it anti w.ts afixious te get iK anti lIe off.
lie %vas finally convinted thal lit hati bc-ei inposcJ KîpOK. but did net
express hiniscit on tise suhîjeet of practit-al jokes It is understeod tIat
the il,,posee Was left l>hltsiieltd.

A correspondticof tise Montroal Star- publishies t result cf a rccut
inteCrview wmth Dr. Seiwvyn. director of the Domnin Gcological Survcy.
%vite is cngcuged experiiucnting on a ntew niaterial for insulatiîîg purpeses.
*l'lie doctor %vas found wsth a long Parrow box btfore [tit. wvluîct %vas filieti
%viti lumps of a pecuhiar black eartly substance glittering agti sandy
particles. Il wvas not utilike lumps of Ibrown. sotdon coke. - *Vus, -lie
.<iti." is a sample e! petrotini saturateul sîtnd whichi is fourni in almgost
imnîcasumable quintities in the.Athbaxsca district, anti for svhicii. 1 bel jeve
1 have fourni excellentt andi practucal nse. It caKî* 1 have ne doutt bc
tîset 1 greattivainlige for insnlatng ceimnre undergrotind( %ires. lis insu
lating powcrh-bas alrciulIy bn testeti iîy, r.(Gushorne. Domiinigon lectnciai.1
who says it tuakes a perfect insulato,, andt 1 ati now about te riale furîlier
tests te sec tsow it wilt stand the frost anti wu-athcr. 'rite discovcry of this
santi is flot new it iîaving becn known to andi describect hy Sir Alexander
'Mackenzie. a hundroti years ago. It bas aIrcady becit referreti te in the
S urvcy reports, antI pctrolen experts tiave given it as, tlîeir opinion that a
largo ansount of petroleun coulti ho extracteti freint thîs gr(eat ttody of sanît
if the proper appliances wcro seeuired. It lias aiso becn referreti te as a
possible fuel , but its projecteti use aus anf unsulator îs fieu. It is about 170
riles frein Ldmnonton te the sainî regions. anti as Kilo Calga-y anti Edmnonton
r-ad is now bting huilt te Edmonton, it wouild. 1 hueliuve, bc but te
Lake Athîabasca. siiotîlt the sand prove useful. as expccted(. In the
Athabasca district are aise found goti indications of sulpphur. ysu,
sait anti lignite coal.

Surpvrintendent's Office, WVatcr %Vorlcs Dep't.
ON«r. j 0  TORON~TO. january 6th. t89. ht^

TEHANDSOME Al.oNzo %W. Sioo%1Ol. EsQ.. q
4 TON RNCANAA ~Port Ilope: Ont. , ýws.t

W THEOKLYNiPLACE IN Pl DEAIt !SiR. 1 amn pIcasL't go say that after nearly ibrcc Mlut
HEWORLD WiERE ycars' constant use day andi niglit. on our largestcengineM .2

COPPERI NE 'u yottr Coppcnne lias stoo tt s work weII. 1 have nlot ha é(s '

IS &DE / to renew any ortehcavy bearings yet. <;o 1consiticr-NtQ 4ke
lie.i7.it- / nny onc in need of mctal te stand hcavy wvork. 8tb-., o tACj

tarn. your- tru!y.

Chief Engincer'Toronto %VaKcr WVorks. S t

THE flROOKS MANUFACTURING CO., LTD.,1
M 'LNUF..'CTURERS OF

CARBON POINTS FOR AIL SYSTEMS 0F ARC LICHT,
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LANINATID STEEL PLATES.

IN., the February issue, says the Locornu'dve ttc illustrateda a-i
inated steel Plate that caine to aur notice sorte tine ago. At
Itho tue me irst received lte plate it was geîierally believed tîtat
steel was not hiable ta blister. since it is rolcd clirectly froii lte
ilngot, and shouîd, therefore, le esitirely souind. WVititin a vear
or two, however. several instances have colte ta auir ntotice, ira
arbicit steel Plates have been baclly laîîtinated. Thte cuis giveit
iii titis issue illuistrait two suchi cases.

Fig. 2 Shows a1 plate that was cut out of a steei boiter that hiad

1l*Iîa. I.-.%IINrATKn) PL'ATF CUT FROM A Sa EEI. 1kOiiLER.

hacît it use only six m-eks. A blister developed on the lower
!,ide ai tîte second fire slteet. It %vas raised about îtree iniches
a! the iltihet point, and as nearly as it caîild bc judged by the
eye it cotered ani area af about twenty incItes square. On cut-
ting it out, hiowevur, it was found tîtat tilt lainination extended
in a tliin hune bo as ta separate the Plates aver a.i area about
thirty inches %vide andi tlîirty.six iicîtes lontg, the plate being so
evcnly seîx.raîed as ta closel> reeible tw4, Plates, laid anc upon
the other. Thtis appearance is representedl in the eut. The
outer layer, being exposed ta the ire, ltad bulged aver part of its
exttt, whte tile inter hali shawed noa change in fartai and was
fret fiain any scale or deposit. Tl'lt woikntanship an the boiter
is irsî-class tin very respect, and the inateriai was cvidentiy ira-
îended ta beas the brancl af ane ai the best inilîs ina the country
is !,tanipcd dir-eci/y cl'n Me llste-.

Somne correspandeunce passed betncen this office and the
ilakers ai the plate. A icv ext racts froati it aire :îppended.
IlWe arc vcry' sony," wvriîcs the mnanuifacturer, "t ic larît ai the
laittinattan ltaviîtg occurrcd. It is flot tlte iesult ai any attenipt
ta wcld the steel, as saine peuple suppose, but ira casting tlt site]l
ingots bubles or blow bîote, will be coitfineil ia te mtass saiie-
linies, and, af course, when tilt ingot is rolled out, tîte surfaces
arc flattcued togueîhcr, leavitîg whlat appears like a blistes, soute-
tulles large, somcltira.cs sittaîl. It tilt Carliet days ai steel ntlak-
ing ttc fouîtd frequent cases ai tItis kind, but li recent years SUIl
and expecrience have enabled te steel meni ta larely overcomle
hl. WVc watch coîîstantly for it, ltowever, ira exatniirg and
hanamecring aur steel plates, but iii this case te sut faces were
et'idently sa clascly ira contact that tilt itaînner did îlot detect.
anly law%, cither witlt us or witlt the inspector at the boier shop;
anti iî did tiot show upt until tite tieat sei)arated the- surfaces."

The piccé ai plate w.-s cut apari througlt the nîiiddle ai thc
blister, as shtown in Fig. i, andi one-liali ai il was sent ta the
tîtaker for exasuiitîiatt. lic says :*"The plate shows up very
badly, and is certainly a very unusual specimen. in a&il aur
years ai experiencc ina the steel plhate b)*usiness we hlave flot seen
ils parallel ; but wve have sen <Ifccs ai the saine character,
tltoughi much less extensive. It was cauisedl, no doubt, by slag

confincd ira the itîgat. About nine Years ago wc bought somc
flrc-I)oK steel for a boiter for atîr awn use, front a rcputablc min-
tifacturer wla ,,clls a grent dent of mattrial throtughaut the 'New
Engl-and States. Five Plates out of tilt lot liad ta bc rcjectcd
on accaunt of blisters, and ycx thcy wce sald as thetbest Open
hcafflh lîice.bax steel. Suscli dciects arc likcely tu occur in the
case of ingats poured from the top. It is now considercld intch
better ta pour (romi the bottoin of the niold, through a pipe placet
alongside atjd conncctcdl to the niolds by undergi ound chanracis.

tir roils arc cast in the saine way. Thc nmetl flows more
cecly, and without splashing; and any impurities contained ina
wîIl rise to the toi> nmure readily, and remain there.Y Again

e says: "Th*Ie case, we thinlc, is the wvorst one that has ever
scaped aur Itands ; andi wc admit that ta anc acquainted 'vith
te djrniculties in the miantifacture of steel ingats it has lthe
ppicarance ai an atcttpîp ta %veld steel together. In any case
f titis kind, howcs'er, the weld wouild gradually wveaken and nil
mile to a deiinitc termnination. One could readily satisfy hiim-
eii on titis point b>ý cutting af a portion and splitting it back to

the end of the f old, and sioting how suddenly
the solid inctal begins."1

It is possible to Icave too lnucht of the top of
tile ingot in cutting off the ciop ends of the

Sslabs intended for plates. If the plates arc
sheared too closc to the edge of the plates as
rolled, lamination nia>' applent on the edge of
the ftnished product. This docs not seeim suf.
fficient, ltowever, ta explain such extensive in-

rmal separation as ina the prescrit speciimen.
In Fig. 3 a very curiaus blister is shawn. It occurre *soute

nie ago on a boiter that %vas supposed tô be constructcd of
tel, îlîaugh at the tince, not lîaving hlac any such experience,
c hart some doubîs about it being steel. l'ht singular icature
botut it is the faci that it should have bulged so nearly equal in
eth directions. It has been suggested that a sniall fissure may
ave connected the original tine of separation with the interior
f the boiler, anti that water penetrated the plate thraugh this
ssure, forcing the plates apart wlten it was afterwards turned
to steani. This assumiption looks reasonable, provided the
ssure throughi 'hich the wvater entered was very strait, so, that

-'<.3 -CoUtOUS BLISTEt itRo5 A T ItE.?ItiLk.t.

steaiti could flot pass out of it vcry rapidly. VMr likely, ifithis
explanatian is carrect, the blister was deloped gradually, by
the entrance ai watcr every timte the fires ivere drawn, and ils
suibsequent evaparation when thc lires were again staited. Ira
the original specimen nuincrous small blisters could be seen on
the interiar surfaces ai the large ont.

TRADE PAPERS AS ADVERTISING MEDIUNS.
As indicating tht important position which trade antI techrai-

cal papers accupy at the prescrnt timfe, says Ojlce, il may bc
nieratiancd that the managers ai the advertising departinients ai
ihe promlinent daily papers arc a! present instructing their ari.
vassers ta give no attention whatcver ta soliciting hunes ai busi-
ness in which the gencral public is flot interested, and ira which

the services aif a trade paper
would be mort likely tu bring
results than a daily paper.
Tht rate is so closcly fallowed
by a number ai tht leading
papers af tht country that it
mnay be arcepted as the gen-
ernd policy af the new-spapers
ai the day. Trade papers are
constantly occupying a higher
place ina tht estimation of tht
business public, and- more

particularly irathc estimation ai tht manufacturers and whoîe-
salers who use thein, and upon whosr. patronage tbcy dcpend for
support. White trade papers a short time since consisttd of littie
maiie thtan itcre advertising pages. with random clippings front
variaus sources, they are at prescrit tht result oi large corps of
aille and cxperience<l writtrs; and, taken collectivehy, they ex-
hibit mtrr origtnality and more enterprise titan perhaps alîy
other class ai periodicals nt prescrnt published, flot excepting the
lcading literary magazines.
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SPARKS.

iii c mincit or Ticaralc. Ont., haea I ntit

Ii,' eleerolytic nucthoti of sewage disposai
suil ut bSlelleveci, sttcces.ftuliy soire *iurolito ;
s.c'prollen.

[9 I I ,e%v Wecstminste~r. Il. C.. Electrc 'rani.
%c. q '' powter uocuse contaic% 1ssu cinamiuo3

cIq. 2;0 Ih. pl. engine.
11,- Bell leleltouuc Conupainy lhave tecently î

ixern ruigageti in constncîing a new:% liue lx-twcen
î'.ïauges ile andi wiiarton. Ont.

Iius s'tizens of Aicxusnuria 11,-w have fornicac as
,tock couuupamuy for tlle juurlcse 0f lighîuing Ille.

titluougliott thec year by elcctricity.
.%ft.,r a Iircidfotiglit Contest. thec atil a'ncd

lls'usis'r Coipanics have securac lice order for the
ewtrie plant rtqtuircdl t0 lighit thea town af %N'est

lotoJurnction.
1 ie ucka ''ciiil>ertcl Copper Comupany, of

'.orth Ea*,st. li.. i s having to enlarge its faccîory
faciluties ta enable il to keci)pacc %villa the extra.
cusiunairy demund for its spicatces.

'l'le cit izens of Shcllcurue. Ont. . celebrateti witlu
Iu1tsýs b.tmuc ascéounpaniment tîce ativent of the
electruc liglit tupous their struaets. The pl.%nt. con-*
'.usts of 25 are andti 1 incandescent lanmps. andi a

a*~jeedynamo, andi is ownted luy Dr Norton
àci Nlr jelIy. Mlr. John Andlerson still be iu>
çLhirgc'.

A nuelhou of llasling by eltctrucity has heurt
tricul in Ssvedcan. says the ElIelrieiui Rcevice., sith
gooti results. Thle nuicans consist oa a oluaic mrc
prodiuceci btss'ec tsco carlton rouis placed parahil.
Wh'ien the ture is moseul elo-c to tht, spot to bu
lulasucci. inl intense local lucat is Ccateui, restuliug
u> expainsioni that splits the rtuck.

One of the nuost clelicate dulties which tlue cc.
tricil mari is cailleti upon Ici perfori is ta fcut
.înglut thei minci andtiiiuoney of sortie lay frictut
suho rejouces in Ille possession of a secture position
on a -grotunti floor."* iosally uiuindful of iht'
existence of a yawning cellar andi perhaps sul>.
ceiiar lmnc-.tit.-New York Blecritai Beviw.

ln his rcuent addruzss beforethenembers of the
National Electrie Light Association. Prof. Elihît
Thcomson gave the folowing lcccid anti intcrcasting
a=cunt of te building up of .111 arc :-Ueî us
suppose tic Cacse of two carIions touching catch
other wtll a current passing. antd that ne tlieti
%cry slowly separasa theni, stopp~ing t0 observe,
tht' eflects. When the contact is light, before
actual separation. a visible litating of the meeting
ends is seen. On attaining a sm,îli scaparation.
ilhe, space belsvîeut secis filhed with huot vapor.
and WCe have, a short arc when'. the separation is
perluaps not ovcar two or threc one.hundreciths of
an inch. Thlere is also noticed an active transfer
o! carbon front the enti o! the positive, anti a
ciepoition of carbon on the endi of the negati'c.
carbon. This deposileti carboil takes tîte tomvi
o! a inuushrooin after a lime anti tinaiiy breaks off.
Meanichile combustion goes on at boîth poies andi
sce.%rs away thut sides of the positive caibon,
suhilc the transfcŽr of carbou steirs away ils tilp or
cater. rhe bîurning also stears away the nega.
tivc ai the sidcs. while the tip is builit tup by the
nuusiroom deposit front ilcarc. lut the cuîting
in> o! the negative finaily sevcrç lthe mushrooun tip
anti il falls awny. flence. botlu carbons ire
cseatuualiy consunect.

ROGERSA YNAMO 011
Guaranteecl Superlor Quality

and Econornieal.

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

3-IANUFACrURERS OF

Finest Englue, Cylinder and other Olis

PATENTS
Obtained ln Canada, United States, Great Britain and ail Foreign Countrlos.

7RAOE MARKS, DESICNS AND COPYRICHTS REGISTERED.
Exsutuinations ard Rei)ott. as to validity. Stnrlues nacle. Infringtic:t'.% iuuvesîugated. AMsgnuuuenti andi

,ARreeun..'uti cirawn. isuvce oui Patent Lnws, etc. Special Cocunellors in Patent Ctauses.

FETHERSTONHAUGH & CO.
PNeI),N'I' lBARRISTLRS ANI1) SOI.ICI'iOllS.

£caî,ndlAND JtusakICA EXPRT AND,,aee ltiu!cluU,- E iN
Ctial ( Ni iifeen nofCjtpir

Fe E. Dixon & Co*
MANI5IACT1UREiRS OF

LEATHER BELTINO,
70 KING STREET EAST, TORON TO.

IIEAI)QUARTE{S FOR1

ELECTRIG LIONT AND DYNAMO SELTINO.

%Ve ]lave the folioî'.ing Leather lieits in use~ i the works of the
Tro~nto Eicctric Light Co. :

One 36 inch belt 98 fect long.
One 36 inch beit ioo fect long.

One 36 inch belt 123 fcî long.
One 38 inch belt i00 fect long.

One 24 inch belî !oo fect long.
And ovcr i 500 fccý oï 8 inch bclting.

Mi of thc above beits are DOUBLE rliICKNESS. The 38 inch
bclt is the largcst beit c"cr made in this P>rovinuce.

Wo are prepaied to furnish beits of any size, fivo or three plg,
up to 48 inches wide. Eucry beit fully guara.ieed.

SEND FOR DISCOUJNTS.

Dixon's Bciting l-land-Ilook niailcîl frec on application.

Eleotrie Liglt Supplies
Coveîed Wire, Insulators, Cleats, Alteînating and Direct Current

Soldering Saits, Tape, Cut- Dynamos, Convertez's, and
outs, Switches, Sockets, Meters. Repairs prompt

and Shades. and reasonable.

TORONTO ELEOTRICAL WORKS
35 Adclaid(e Street West, T 1ORONTO.
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Toppins, and. 'LJ ýdo
Side-Blocks O

Cross-Arms'
WBI/fLI FoleRI 1 .s, e. - ..

%%lcie ib1.1)o'tiolll it w1%. e< i kvIN rs

CoNuLtl GEI~1NERs G.C.RoB3B. chier cntIneer. A.FRASER.'ey,p
Coli HrAD OFFCE. 270ONTO ST,

TOR ONTO,
Prevention of Accident our chief atm. Economy of fuel seured.

NO! E-The~ offices of the Cotîitany linve been renioved fror nboNe addrei theUi Canada I.ife Building.

Dodge Wood Split Pulljey Co.'

NIANUFACTURERS 0F

SPLIT AND SOLIO

OF EVEUI DESCRIPTiON.

Uurli Iron Cntre miah 'Maffle han Pulicys arc inade spcciaily for hieb
sp)cds conmbning (.L\n SIZENGTH AND BEST 3E LT SUR-
FACL, w~îit li1,hness in w istc and pcrrect riiining.

Send for Catalogue and Discounts.

Dodge Wood Split Pulley Co@

Telohone2080 TORNTO. City Offce: 83 King St. West.
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TORONTO.Telophone 2080.


