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THE KOOTENAY-ROSSLAND POWER
TRANSMISSION.

IISUiIi o oî iîIF tSr~î AT APPL.sr *ICIATION
01- THEi I iwiu .sR oit i I'ram'1 1

IN lic 1-iî.tî,trize.%i. NiEws or Septcmiher, 1898, there
wcrc p)tlmli'.hed illusîratiolîs and a1 descriptin of the
water power, gencratiiig station anîd vole line of the

Fis.. i.-1 311. St 31-ST tTîO% ~T h~ssi tI>

wVes lKoateiiay Power anîd Liglît Conipany, of Rass-
land, 1.C. By tic plant af tluis canîpaiîy pawver is
transnîitted froin l3nni,îgton Falls, an the Kaatenay
river, ta Rossland, a distance ai about thirty miles.
Belov %viil bie fouind a vers' camplete description of the
sub-statian at Rossland, and of sanie ai the installa-
tions nt the minles, for whîichi we arc indebtcd ta tlîc
journal af Elec:ricity

The transnmission lige enters tie suh-station at Ross-
land thraugii parthaies lined with eigiit-inch terra cattn
piping similar ta thase providcd at the power hiause.
As ouie enters the door of the sub-station the standard
Generai Ei-ectric lightnling arresters used are placed an
a marble board in a corner at the left. The choke
couls used are an innovation, in tlîat each consists of a
care twelvc inches or so in iength turjled in Uhc center
of a stick of kiln dried and well filhed tinibcr about five
inchies square by fromi six ta eiglit feet long. About
this core insulated %vire is wound tîntil tic space is
filied, so that the chioke coil thus formcd resenihles ani
exaegerated form of spark coil wviîh ts termninais
carried ont ta tie respective ends af the timber on
wvhicli it is wound, thxese timber ends being strapped to
the top of high tension insulators thraugh wvhich the
choke coil is mit into the line. Sud> choke coils are
placed iii cvery Uine, flot only at the sub-station but at
evcry power service. Originally tie Rossland sub-
station contained but six 25o-kilowfttt step.down trans-
formers, although six others, ecdi af eqt~al capacity,

have siflce hec,> iîistaiied, together %vith1 a ticw i .500-

kilowvatt genurator. Thligiue wvirus -.re c;trried to UIl
higli tenîsioni swvitclibo.îrd a: UIl rear (if the station itin
hligli tension iiisulIators supported by trainings that îaîîg
froîin the roof girders, and Ille usmîal faeilitics are Pro-
vided tsi aiTord safcty anîd celerity iii the lîandlitîg of
bath tile Iligli and Iov tetnsioni sides of the transforniers.
Tiiese latter a>re o( tie sanie type and siie as those
instalied at tlle powcr house, witlî the exceptioni tiiat
tic priniaries take citiier cq.too or i 6,6oo volts, accord-
ing ta whcitthcr connleeted in delta or N', while tic
secandaries deliVer 2,200 volts iii tlîree-plîasc% currcîît,
wlîicli ks the potential used on ail tie Iiglitiiîg anid power
disi rihuting circuits iii and about Rassland.

Ilere iay b he xplained the very nieritariotis tmetlied
wlîiici the electricai engiîiccr of the West Kootena~y
I'awer Company, lias devised for applying the air blast
to tit tra,îsfornicrs at tic powecr hiause andil the
Rosslaîid sub-statioan. As iii the power hanse, the
hlast is supplicd hy three sixty-inicli blawcrs, ecil
driven by hcltitig fratu a two hiorse power i ao-volt
iniductioin ixiotor. Instead (if carrvîing tis air lilast ta
tic transforniiers througli siiali air ducts as is usuallv
donc, tie ciîgitecr af the K%. tuiay plant lias provided
subways large enougli for a mari ta enter and inove
about in. 'lle nianner iii whicli the hlowers supplv air
ta tliese subways ks slîowt iii flic end elevatiaii of tic
suh.station, wiiilc Uic suhwavs tiîcmselves, as is shoiar
in tic sidz elevation, extend iiiligne %with and directly
under eacli rowv of step-dowil transfarmners. The idca
of tiiis arrangemnrt %vill lie usiderstaod wileni i stated

tmat each week thc traunsformer-, are cut ont of service
anc by anc and the air ducts in them are cadli and
cvcrv anc cxaniined anîd clcancd by a mari iwlîo enters
the subway in arcler that lie tnav have access ta the
lower end of the air ducts in the transformer. FRis

INo. i o.
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wvOrk lis ckeaning fle tIratt%ornitr, i.s lacilrtatad li the
tl%e C l ipresCd tir, wîhidîl i% tlhttind in bouti Ille
poitvcr Iîotîe and the %uiîs.tation Iront a single drili
cotttpr,%tr drive.i liv an induction niotor. I t i% sale to
sa% t uat %o long aN titi% nivtod tif tratl%Ioritter "xminsa-
lion and clesning i.. laithfîtilly cstrried out flic Kootea;t

trttsiti' itwili ne*ver loi%e il trivifornier frotît the
clitkitg tif its air disets. Slides for regtulating the
anmuns i o air Io lie dediiered Io, caci tramforier are
providced. and o!f cour%e the subiwav i aiways air tighit,
-snd tIîu maist %vlio cleatf% tut. tr înslornicrs is under tc

ilm

tncreascd aitînospiierit. prcssure of the air blast wîîile at
his work.

''le pliotograph showing te interior of sui-staition
was takcns slortlv al'ter the plant started operations, and
siUcL' titi' important additions have beca nînde. 'l'ie
distributing swilclihoard at the riglit iii the rear bas liad
ncw paniels ;îdded to it to accomiliodate othcr circuits.
The tird tilowter lias becît added, and ininediately iii
front of it, as siiown in tll liloor plan of the sub-station

11n F-ig. 3, lias been placcd the induction regttlator by
mecans (if whici -lie potantiai of the outgoing ligliting
service ks controlizd bv the suli-sition attendant iii-

li'.. 4. END~* 1 1.% 'il SON Ok St 11STATiOS ATr Rts%IAND~.

depeîdeit t ol the powver houtsa. Ti i-s a new davice
of the (-cuscr.ti liicoric Conîp:tni, li Illt te designa-
tion ''type I. R. T., cl;tss 4o to rti A%." it is
wouîtd for %e'. citty anipmes per lîliaNe at 2,2o0 '.oits,
antd li.1% a range o.*- v.olts iii cititer direction. It is
dcnhted ats coisist:utg tif ait ;nduictiotî miottor witlt a
vcrttcal -shaIt, '.vlicli i% connected through hevel and
wormn gcaring to te s-hat tof a pilot miotor placcd on

top o.f flic caqe so that the rotor tif the induction rcgus-
lutor lay lie made lui tutra a givenl arc iii cither direc-
lion, and inici turning ra ti r lowers lthe ciectro-
motive force ini lte prinîary mains patsiing titrougi the

.stator windings aus desired. The pilot miotoir ks mani-
pulated froin a single double-pole, douile-throw

reversing swiîch placed on1 the swiîchiloard ; and this
itiotor too is anl induction motor. Ail details of this
niovai rcgulator, together witli thosc of the liinîiting
swîitch piacedt thereon, are giveit iii Fig.. i . At prcsent
tiis regulator k-, used Oiy onb Ille liiting circuits, nor ks
its Lise Colitestspla 1ed titi ite powver service.

Ail th clectrie Iighîting iii Rossiand, in hoth arc and
incandescent services, is randered front aiternatting
circuits, and iadeed flice only uise to whiclt direct currents
aIre puit iii the Kootelaay plant ks tor the excitation of
generators and synchronous miotors. Thte eiectric:
lighting ioad reaclieN a 111-xînltum" Of necariY 400 lirme
powver. Enciosed aiîernating arc limps are used ex-
clusiveiy, and thcNe are burnad fron the t to-voit

Fk,.b. vTiei. iI~T t»VOiTAt RF(t'tAiN.

conmaerciatl circuits. The ultimiate distribution is on
the E~dison thiree-%wîre sys tenti througli the use o! type
Il transforniers, takiîîg aither 1,4oo or 2,oSo volts oit
tite primary and delivering 2,30 volts :ucross the outsides
of thrcc-%virc service. The tlost care bas been
exercisad in ptaserving Itle balance on the three-wire
distribution circuits as weil as in balancing the prtmartes
o!f tîta commercial transfornters on the threce-wire,
three-plhaSc, 2,2(.X>VOlt cirCuits, and titis baiancing lias
bean carried out so wcil titat it lias neyer licen ohserved
titat tite phtases of the z,2oo-voit circuits hiave been
mtore tian to amperes out of balance.

As stated heretofore, the principal intere!:l in the
Kootenay-Rossiand transmission cenlers in ils applica-

ocitdier, gj?(m'? 1 .1



tCon of clectric power for mini,îg and
1nîilling purposes, the nmost notable
installations being i the properties
of the XVar Eagle Mining and De-
vclopitcnt Company, the Blritish
Columbia l3ullion Extracting Comi-
paniy, the Blritish Anierican Corpora-
tion, and the Gertrude, Big TIlrce
and Irosi Mask mines. These six
propertics alone consume about seven-
teen litndrcd horse powver iii the
operation of hoists, comipressors,
crushers, conveyors, ventilating
blowers and in clectrolytie work.
The bulk of this power is delivered by
induction niotors. for, as a general
rule, synclîronous mnotors have been
applied only to the driving of com-
pressors.

Fig. 7 gives a gencral view of the
controiler of the War Eagle hoist,
which will lie seen to lie a standard
General Electric induction motor. It
is a three-phase equipment operated
at 2,300 volts, !jas twenty-four poles
and delivers three hundred horse-
power at three hundred revolutions -

per minute. Its technical designa-
tion is, therefore, «'1 24-300-300 form
A." The rotor slîaft is geared to a -. *.

Ledgerwood type double drum hoist
through double reduction gearing, S
having a ratio of reduction Of 300 to
4o. The WVar Eagle shaft is at
present down a littie beyond the boo-
foot level and the maximum load F.
raised amounts to eight tons, in-
cluding the load, cage and rope, the speed being
720 feet per minute for this Ioad.

lnterest, of course, centres in the method of spced
control, each technical detail of which is fully shown in
the accompanying illustrations. Secondary control is
used exclusîvely ; that is, no effort whatever is made to
control the primary current, while the secondary current,
or that induced in the rotor circuit, is varied by the
introduction of external resistance. The controller
proper, shoîvn in Fig. 7, is a duplex one, inasmuch as
the movement of the controller handle manipulates
both the primary and secondary circuits of the motor,
the former for making, breaking and reversing, and tlie

FIC. 8.-FRo.%;T Viw.w ow ExTrERNAL RF.-sîsTANcs BoARr.

V CONTIOLI.ER FOR lIDUCTICI Nisý-Ttg FOi W.Atl.R..~ îw

latter for tlie control of the variable externat resistance.
The controller on the high tension or stator side
operates in a bath of mineraI oil. The secondary
windings are led to three collector rings placed on the
shaft with the rotor, and upon these iings bear carbon
brushes which cover about go degrees of the surface of
the rings, this being a necessary procedure hecause o!
the heavy ampereage to lie taken off. The maximum
secondary electromotive force obtaincd is iii the neigli-
borhood o! seventy volts. Froin the rotor brushes the
current is carried to the lowv tension side of the con-
troller, through which resistance may lie cut iii or out
of the rotor windings in ten steps. Trhe resistance
consists of cast iron grids arrangcd upon a large slate
resistance board as shown in Figs. 8 and 9. WVith the
maximum lad, of eight tons gross at a speed of 720
feet per minute the current reaches «i maximum of i t0
amperes per phase, dropping back 10 go amiperes as
the boad decreases by reason of the cage ncaring the
surface. WVith a load of men the maximum current is
70 amperes per phase.

The principle under which variable speed is attained
in thc operation of this induction motor is fouind in the
fact that while in the synchronous niotor exact syn-
chronism bettwcen the motor and the gencrator must
always lie maintained, yct the induction motor is so
constituted as to be nearly independent o! any miagnetic
slippage that may cxist betwcen its st4tor and rotor.
When under full speed the motor is practically iii syn-
chronismn with the generator, but witli the generator
speed constant a variable speed in the motor ks hest
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ala:ilie~d hy the introduction or' netlîod-4 Unt %wilI pro.
vide vaîriable %lippage £15 desiret., for lia, grenier the
%tippage the stuvter ivlI blie the siecd tif the rotor. 'l'lie
clitiplielit nt the %var liagle lîokt is %o comîîrolled that
th %lie sccl (if the niutor niny lic v'aried front tari> revoici-
tions tir lcss per minute to itç fuill speed of threc hit-
dred revolutions.

Il wîll lie secsi tliat the ilîi and lowv tensioni cuin-
t rollers arc gcared togetîtor, titis bcing dont! iii sucli a
mtiner that buott are actuiatcd ;ît proper intervals b>'
the miptijulationi of a single conitroller fuiaie. Tlic
tinly fusiction of the etectrical equiptient is thiat of
litlktilng. for as tic cages arc balaiuced t'le agiinst the
otiier, it s tlie mile tînît power ks applied for citîter
directioni of rotation. 13raking is done through the
application of band brakes b>' moians of the liaid levers
show,î iii the illustration.

'l'le stitjoiincd diagrain of circuit connections shows
the dlevelopinent ai tlac tevcrsinig
cviiiîder as applicd ta the higli

~ hoard ai titis controller lias six
terminail lugs, those nusilbcred a,

-and 3 bciîag for the service[ tcads, wlîile those nuimbered 4, i
and 6 are carried to tho miotor.

rThe Contraller applies tlie fuît lino potenItial ai 2,3 00

volts tci lte stator, aînd il serves flot only as 1i niake
and break switctî but aise as a pole changer for revers-
ing. *te hort circuiting of terminaIs i f0 4, 2 to 6,
and i Ici .1, causes a giveil direction ai rotation, w~hile
tic short circuiting of terminais 1 ta 4, 2 tO j, and te
t) causes an1 opposite direction of rotation, all as shown
iii tho attached circuit diagrani. Minerai seat or any
lîigh grade transformer oil niay' bc uised for the bath for
titis high tension controllor, whichi gives perfect satis-
faction iii operation.t

The connections of toe circuit-, by tioans af which
exiernat resitance nia>' bc cut in and out of circuit witil
tlîe rotor windings etirough the low tension controller

1 1%-. «à 1;%#.K VIIî 01~ EMI xîBAL R~iT5EIoK)

tire outlincd in Fig. ic, anad iii Vig. 13; i givcn file
âïsscmibly diagrat tif the stationary cast iron re!sistance

as m"u:ted on the slatc rcskstancc board slîown in
front and back vicws ici Figs. fi and (?. It niust bc
undcrstood tbîît the terminais at tlîc bottoini tif the situe
pa,îcls appcaring inie t pper portion of Fig. ia arc flic

samce as thOsc sl«ow n t the botte"' Of Fig. 13. T'he

(I NO N 1 11.SI MOO ANI

rcsistance strips slîown se clearly in Fig. 9 consist of
caet iran grids, ecd in three wvaves, liaving a sectianal
area of about 18 by 5 t inchcs and which have a running
length of about sixty inches. These grids stand out
frorn the board about 14 inchtes and thcy are in 23
vertical rows by î8 horizontal ones, and while the
average cross section is as given, it varies slightfy
above and below that figure according to the ainpere.
age carried.

Revcrting to the schemce of low tension controller and

Fic.. .- CON-IS iç OFs 1.r JSiCTIO.% REGUU.TOR.

resistance switchboard conncctions outlined in Fig. to,
the lcads from the slip rings on the shaft of the motor
are carried to three sets of contact plates placcd on the
controller cylinder *n ordinary arrangement, and tipon
these contact plates play the contact fingers whicli
carry current successively ta the resistance. Three
posts are crected in the controller, each of which carrnes
a set of tcn contact fingers, and two, of the sets are
shown in Fig. 7. As stated, tie maximum potential
broken by the low tension controller is about seventy
volts and t e- irking is inconscquential.
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illustratcd iii Fig. i.;. Iîrce-pi.t.e ctirretit at 2,1mi
volts is appicd to titis ilotor, wi:icli rugis at -ti rovoit,-
tions per minute. It is of the revolving ;:rjiiure type,
i?,s tiîirty-six poies, and, coitseqttuiti, bea'-s the
design:îtion "A l' P-3-20-"zo' 1 Gelneral Iilectric
niuitipolar exciter. flot sluown ii i lthe illustration, us
driv'cn frouîî a large pulley on the frececnd of the imotor
shaft, and this exciter lias an output of ine kilowatts

One wiîo is intcrested could spend hiours in wvatching
the operation otithis ioist. I t ks casilv h andled by one0
man>, %lto iinds Iimiiself ivith :nuch less to do tiitan lias
thc miotoriutan on ani clect rie railway. iii lact, the
operation tif the WVar l'agie hoiNt linds greater rcsen-
blance to strcct railway practice thita one would
inmagine. 'l'ie controiler is niailipulatci witli tue sinet
case and celcrity tuaIt attends the handlinig of a street
railwav controller, and it is more simiple titan tue
modern street railway coîttroller iii one regard, aind tha!
is the fact that rcversal is acconiplished b>' the moving
of tue controller lianife iii a reverse direction rather

titan in the tltrowving of
99-a speciai lever. At

L '" tinies whcn mien> are on
1 . !ý tîte cage the hoist isL~t dl ~'l ri'--~.-. kicked" aiong by the

t tttomcntary application
UJIf~LU flof powver to the nictor,

- - --- m. t . wicli enabies it to be
run nt niuch slower

FI. CONNELsc:ONS OF Itn:s. speed even than that
SWIT11.possible with the con-

troller on the first notch. At othcr tintes, in hoisting
ore, a dead fond of five tons of which is alrnost always
carried, the motor wiii be broughit up to speed in a very
fewv seconds and titis without any abilornal inrusi: of
current, for, as stated, during tîte writer's observations
of the operation of the equipmnent under aIl conditions
of service, tîte niotor intake did flot exceed i i o a:îtperes
per phase. Tîte niotor has an efficiency of 92 per cent.
and a full load power factor of 88 per cent., while at
the siowest speed the power factor may.,drop.to.pos-
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at 125 volts wMien operated at 1,450 revOilttiOns Per
minute. The comipressor, which is of a double duplex
type, is drive> througli independent ropes applied direct
as shown in the illustration.

The niethod originaiiy instalied for starting the -,sin
chronous motor is also shown in the illustration given,
and it consisted of a thirty liorse power induction motor
beited to a counter shatt through a friction ciutch,
this shaft carrying a spur gear by nicans% of whiclî the
armature waslbrought, up to speed. It can mit he said

1IG.4-G'a.î ýVW tF INDUC TbO OIS5TS AT W~AR EAc.Lt' IE

sibly between sixty and seventy per cent., but of this
last statement no direct data is availabie :ît present.
Current for the operation of the entire WVar Hagic
eqtipnient is sold by contract, i. e., on fiat rates.

The next feature of interest in the ciectricai installa-
tion at the %Var E'agie mine is found in the 300-kilowatt
synchronous motor operating the 40-drili compressor

that this equipment has been satisfactory, althougli it ks
in practical operation. The diflicuities in> its ti.-e rest,
first, in the fact that in bringing the armatture up to
synchronisni the compressor ntust, as weIl, bc brouglit
up to speed ; and second, the -,o horse power inotor is
100i small for the duty required. It takes iiost exactly
eight minutes to, bring the axotor up to synchronisti, in

Ocib.rtSq AIADIAN etincTR1CAIu NEWS

- s. -e
* -t e. C
f. r.. CG O
* s, 50 O
* et *0 *
* ... <'4 O

Oclober, i8ty)



CRNADIAN EhCT!~lCAIt NEWS Octol>er, î8ç.g

d0ing %vllic lle 30c 110to%e p~ower induction niotor deliv'ers
frOn) J 20 10 J ,;o hOr%e POiVer, aiuJ, illCidela-lly , ha%î its
teniperature raked Io a point soniewhere abiove titat
conducive to a ripe old age. Althougli the smiall molor
wvas %titi iii service aI the lime of the %vriter's visit to tic
mine, it %vas Shorîiy libe repiaced by one having more
than double ils capacity. lt sltou! bc st;îxcd in justice
to tie engimicer of the Kaoîcnay contpany that hIe
sîarting device here discusxcd wvas flot of lias desigl oir
%anction. \Vitlî he exception of the lime consunied iii
starting, the equipnmcnt gives tbcelest of satisfauction.
A nuniher of simili niiotors ranging up t0 -,o horse pover
iii capacity are uxced il) anud about the %Var iEagle minle

for vcntilating purposes, driving conveyors, etc., and
-lil these niotors are (if tlle induction type except
that on hIe colmpressor.

AI the Iroin Maxit Mine is a1 75-kilOWtv'SICt.
svnchronous imotor, made b>' the Royal IilIectrie Coin-

Extraclion Comnpany itas one So horse power in-
duction motor drîving a rock breaker, and one
7.5-kilowatt synclîronous mtîor (ipcraling ail nîachincry
abolit the mine, inciding generators for eiectrolytic
wVork.

Tiiese niotors, as well as ail oîhcrs reterred to here-
after, are of Canadiani General Elecîric manlufacture.
Iln the properties of thie British-Ainerican corporation
-ire four s 50 horse powver induction miotors, ecd
operating a double druni loist tlîrough equipmnents
wvhiclu are iii every way siniilar Io tiiose at the XVar
Eaglc mine. Ai underground work in and about
1Ros.land is operated at 22o volts. Aside frorn
inining work, the principal power installation is
that of tHie general machine siîop of Cunliffe &
Abiett, whlere a -, limre powver induction motor is
installed. There are niany simili niotors ranging
froni oste to five hiorse power in size for furnishing

Fa.. a;. Vus~~ Ol 4fl<b.tI.i. S.« IIROSOI MOTOR, PRIVI%Ç. 40 Dami i ~0~ikkI-%%4'I. AT U ~a< t~<;,.~: ~tîxr.

p.tn., tif à'il&nîreil. lu i% a tw-lacnitilor, %witiî
connections altered for ilrcc-piise service, and is
sîarted IirougitraiS... induction miotor and
%vater rlieostat, botît t whiicli appear in te illustration
'.lown in Fig. ici. 'l'ie wvatr rlieostaî consists of
threc 1tn-slîaped blades plungced edgeivise into a tiiree-
comiparînlent tank of watcr, tuis enaliing the %water
re-siNtance cut into cadi lcg t! if tî lirce-piase circuit
to ci varied :sccording to the deptit of immnersion. The
7.,-kiiwtt ilotor ks bited Ici a jack Ni;îf in the
mianner wh~n,~ iie1 drives two doulile.acting corn-
piressor% lîaviuig a1 contibinci cap;îcitv tif ten drilis. Thtis
i%. ii ozîly Sianlev eqîîipinent tin the We'.ît Nootceiav
circuit, and itsi %ervice is nitlot reliabile.

I n thie Baig Ilircc ililt -1 75;-kilowatt G;eneral
He.Ictric svntr:tts mîcr. driviuig a Nevenl-drili coin-
prtc.'.or il? Ille mariner %iltws in Figr. 17. whîle atIllie
Ccrtrude mine k% a h"lorse poixer induction nmotor
oLpertinig a hiNts. The l;ritili Colimnthia Buliion

of liglît pover in difféecnt industries in Rossiand.
One tir tlle most intcrcsting points 10 be brouglît ont

hy the Kootcn.ty-Rossland transmission is tite de-
nionstration of lthe fact that the operation of syn-
clurtous and induction niotors in large units for tîte
driving of hoists and conmpressots will not ncce.-sarily
creatc serionas disturbance in the voltage of the distri-
bution circuits, provided hligli voltage, ample tly-wheri
elfect and capacity prevails. During davlight the
poiver and ligliting circuits are opcratcd in parallel,
-tlîiogi îiiey are separaued and operated indcpend ntly
(roi tlle powver bouse by niglit. 'rite w.ir E;sgle
hirt, lîowever, is operatcd oin an independent circuit
1w day, but at niglît it ks cut into HIl potver circuit aî
Ilie Rossland sub-staîion. Thec resuit of tii arrange-
muent is Nion in Ille reproduction of tlte rccording
v'oltiiîer chart siiown in Fig. il, whii is that of te
liihting circuit. Frorn ti,:4 i p.:n. 10 5:00 i.m. hc
ciart shows tlle reguulation tif thc ligiting circuit whcn
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an an independent Une (roni tite potver hou'se. At s:aa
a.m. the \Var Eagle hoist is takien Irons the power
circuit andi put on ans independant lise ta the pover
hanse, antd the remiaining pover loati is coupieid in witlî
the lighiting loati andi carrieti on the second flie to, the
power bouse. The volt neter eu rve,
therefore, from 3:00 10m ta):45
p.m., shows the regul;ition of the
plant whien ail power with the ex-
ception of that for the War Hagle
hoist is in parallel with the day
lighting load. The chart given is
that, for an ordinary day, and,
indeed, the charts ris sa evenly
from day ta day that each ahlast
duplicates the other. The day in
question there wcrc ini operation
fram 5:00 a.m. ta ():45 p.m. ilhree
j 00 horse power syochronott, niotors
wvith an avera ge loaci ai 28o horse
power on compressar work ; five
,,o horse pover induction niotors
with an average loati of 2 1o horse-
poiver on the sanie, three of which
wvere on hoists ; three ý-o harse
power induction maturs with an
average Ioad Of 76 horse pawver,
andi ane 40 hlorse power induction j:g* ,,*

niotor carrying an average loati ai
:, horse power. The lighiting loati
consisteti af 300 horse power, wvhih is highi in pro-
portion tca the night lighiting loati because of the heavy
-4-1hour load carrieti. The repaît (rani thie generating
station for the sanie day shows that the variation
reachied los amipercs at iac volts, or an appraxismate
variation ai 2oi horse pnwver, conshlering %vhicli the
regulation is reniarkably good. The secret of this is

Ca'tRV.s'R T TttI Bit. TitimpE Mltsr.

THE CAFNADIAN ELECTRICAL
ASSOCIATION.

UNI-it the direction oi the new presitient, NIr. A. A.
Dlion, a meeting ai the Exccutive ai thea:bove Associa-
tion wvas hielti at the Russel Ilouse, Ottawa, on1 Sep-

V :00 I liii 11E1POwR SV5('1Iî(N , ~ oTs liavîs; î-Dai.
C~»îSESSI AT TUF IiO' (I.¶.% \18\F.

tember î4 th. Besides closingZ tp satistactorily ail
matters in connectian with the last annual convention,
the committee discussed at somne Iengthi the work wvhichi
should engage the attention of the Association during
the presen. Associationi year. Tiis iork lias been
allatteti ta various conimittees, %vhich will bc calied
together at an eariv date.

Mhe Conmmittc on Metcrs has
heen requesteti ta devise sanie
saîtisictory schiene for the re-
inspection ai meters wilich wviIl
entail less expense upon the
Iighting zomipanies titan is inipased
hy the existing regulations. The
Gavcrnmetit Inspection I>epartnient
is tinderbtaod ta be desirotis oi
niectinthe wishcs of the conipanies
ini titis regard, if «i satisfactary
schenie cati bc propaundeti. lhe
view tirgcd l'y the A.sociation, as
reprcsenting the cantipanie%, is thi
the present inspection fecs should
ca-,ver the cost til te-itîspectian
during the period for wvhich the
imetcrs; are s.aled, or that il a1
%ccond tee licnccessary. it %hould
bc fi or a% nominal .1inîoint. E\-
perielîce i% said ta have denioit-
%tr.ilcd that Watt mietcr.s do suit

.,. ~vix.Iî,i.i. accumiulate as niticît dust wicd coni-
sequcntly are less liable ta diar-
rangcment with the ;tlternating as

sited to lie in always maintaining a higli volt-ige in willh the direct currcnt.
relation to the motor ratings, wvith ample genceraittr
andi whci capacity. A publie smlcîing %Vt lacli in Ille EuIg..(lr,, 0i., rq't etiti

%t 4%I i tl ~ir lc.tu l o' littuI ait elehi' rst jlsant (.'r liglills:9
Titecoti%tnslt'uf elcctric railways, in Cililtii~î and : 118e Atct~ %vi-:,tu t% W.%j)jXýin1 t tcrilubtlmc il %if

%u. , bcing atdvocalci. lIglitrng in misier place'.
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A% illustrationî of the growing apaplica-
UtimADPlonglaîng. tien of steatu power for iîgricuîlttiral

plirposes was giS'en hist niontlî at
Morden, Manitoba, w.here a test w.as made by the
Caniadialn Pacific Railway Conmpany of ai stcamn plaugli.

'The machine mioved it a speed of olle and one-quarter
miles per hoeur, and dragged atter it a gang of ten
ploughs, wlîiclî turncd os'er a idth of twelve feet of
earth, of the depth of four inches. The fuel used was
the hierbage which had grown on the prairie common
to the western country, and %çlich had been cut down a
few days pteviously. Wc aie told that the fly-wheel
moved nt the speed Of 203 revoluitions per minute, and
the driving wheel of the machine at four and one-hali
revolutions. At the speed at which the test was muade,
the ploughing Jane in one day wotild be about 20

acres. As the price paid for plotighing ini the North-
West is said ta bc about three dollars per acre, it would
seeru that tramn the point af econonîy the steani plough
is a success. That they will corne itlto more general
lise is almost a certainty. In Germany, for instance,
steamt plougbing is said ta be very largely adopted.

Fixd s.111ovail ., dynamo design, aî debatable ques-
Colid s. tionbl at the penttime is the relative

supcriority of mnoving or fixed coils.
Elsewhere in this issue INr. WV. A. Johnson presents
arguments in favor of the type of machine with station-
ary wire, cantending that the two coul inductor alter-
nator os'ercomes the objections of bail regulation and
over-heating which may be muade against the single
coi] machine. In European countries this question is
also receiving same attention, and it bas by no means
been decided which meilhod of construction passesses
the greater menit. Althougb the idea of the inductor
alternator wsas conceived twelve years ago, it is anly
recently that a machine of this pattern became one of
the standard types of the i3rush Company. They have
nowt been installed in some of the Iargest electrical
Nvorks, and are said to be giving satisfaction. On the
other hand, a correspondent writes ta a British exchange
that there is a tendency on the part of Swiss dynamo
m1akers ta return to the revolving coul machine. WVe
are flot told, hovever, whether or not more than one
field bas been employed.

DR. N. H. Edgerton, of Philadeiphia,
The storanelattey. is building a facîory in the city af

Hamilton, Ointario, for the manufac-
ture, on a soniewhat extensive scale, of the higb tension
battery of which he is the inventer. Considering the
limited deniand as yet in Canada for the storage.
baticry, this is a strong indication of the faith of Dr.
Edgcnton in the future of starage batteries generally
and of bis invention in parlictîlar. As it is said ta be
the intention to emplov sanie ifty workmen, the ques-
tion of a miarket for the Ouîtput of the manufactory
stiggesis itself. This is in part answered by the fact
that the Caîaract Power Company, which bas atready
sectired contre] tif several clectric railways in and
arauind Hanmilton and contemplate building other ncw
ronds, arc vcry likclv ta install a storagc battery
svstenl al% an auixiliary ta their raiilway power plant.
Front ibis it nîay bc judged that the promioters of this
rnantifactory antîcipaie a muchi greater use ai the
storage battMr for railway purposes, flot for direct
operation, for which they have flot been found satisfac-
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tory, but as an auxiliary plant. If the storage battery
should be employed in this manner hy thc Cataract
Power Company and be found satisactory, it wvil
undoubtedly result in otiier comipanies following in
their footsteps, and will give encouragement to the
storage battery industry in Canada.

lt*msfaogo eau Taisk Dominion gavertiment is about to
dia Telegtaph undertake the construction of two

systeu. quite important extensions ta its tele-

graph systeni, both of which will involve rather unconi-
mots engineering features. One af these is a line from
Lake Bennett to Dawson city, in the Vukons district,
for which three hutndred andi thirty thousand potinds, or
one hundred and sixty-five tons, of iron wvire will be
required. The second is the extension of the Gulf
of St. Lawrence telegraph systen fromn Big Roumraine,
Quebec, ta Chateau Bay, Labrador, opposite Belle Isle:
a distance of 3 si miles, and which bas been frequently
asked for by the shipping înterests. In connect.:)n
with the latter extension, it is not improbable that
wireless telegraphy will be employed to communicate
between Chateau Bay, on the Labrador coast, and
Belle Isle. It is said that the experts are as yet un-
decided as to how the connection will be made. The
laying of a cable would be the most simple method, but
it is ieared that it migbt be broken by the grounding of
icebergs in this narrowv strait. About the only alter-
native, therefore, seems ta be the adoption of a systein
of wireless telegraphy, and this course is understood to
be under consideratian. The demonstrations that have
been made of this systemr would seem ta place its prac-
ticability beyond question, and its adoption in Canada to
a greater or less extent may be expected ta follow in the
near future.

Pumlu WaerbyTAE Cataract Power Company have
Pumlug ter made another proposition ta the city

caunacil of Hamilton to puimp the water
supply af the city by mens of electricity, instead ai
steani, now employed. Tite revised offer is said ta
be more favoirable than the previous ane, atnd there is a
probability that eventually satisiactory terms for per-
forming the service will be reachcd. Irhe Cataract
Power Company cantends that bv the introduction of
electric power a considerable saving in cost of operation
cans be effected. The pumrping ai water by electricity,
not a new idea, opens up another field for the central
station manager ta exploit in lais search for a market for
the output of hais station. Where the water supply is
pumped by electricity, it mhy be fintnd expedient by
sanie cities and tawns ta adopt a systen ai ofwaeter puri-
fication by mecans of the electric current. WVe observe
that in St. Louis such a method bas been adopted with
satisfactory results. The system conssts in admitting
the water ta bc purified into a tank divided inta
small compartmrents. In cacb of the latter a pair ai
electrodes are located, the positive being attached ta
the bottoi tif the compartment, while the negative
flaats«upon the surface of the liquid. As these rc-
ceptacles are presunably non-canductars of electricitv,
when the current is turned an it naturally passes
throtigh the water from the piositive ta the ncgative
electrode, and by decompasing it libcratcs hydrogen,
which escapes ta Ille surface, carrving with it ail foreign
matter and impurities. In Paris, France, the Tindal
nystem as an use. This cansists in forcing air that has
beens subjected ta the action ai a high tension elecric

current, and thereby ozonized. inta the water to bce
purificd. The cost is give> as .o28 ai a cent to steri-
lize one cubic yard af wvater, whichi certaitilv seciais very
reasonable.

TheReordofTuaî Canadian 'Manufacturer, apparent-
Acetyltne. ly %vitla the abject ai sectiring the favor

and incidentally the advea tisenients af
tUi manuiacttarers of acetylene gas machines, chargcd
this journal %with having misreprcsentcd the cxtcnt of
the developmlent ai :acetylene lighting hy publishing
statistics compilcd by the Canadian Itlectrical Associa-
tion. Our answer showed clearly that no0 responsibil-
ity attached to us for the correctness or otllerwise ai
these statistics, which were publishied as a part of the
proceediaîgs ai the Canadiain Electrical Association con-
vention. The manufactuarer, evading entirely tlîis, the.
nmain point, in our replv, retturns ta the attack ina tiais
manner "Otar esteemied contemporary gives itscif
away, for in the very letter that it alludes to frrnm a
manuifacturer ai acetylene gas machinery, data is given
that dispraves the assertion that tiacre are only s5,î
machines in lise iii Canada. If the Electrical News
desires ta verify its uinverifaed statement, wve ivili have
pleasure in giving it the names ai a few Canadian con-
cerns whose animal output each is in excess of the
grass number mientioned in the stateanent alluded ta."
As ta the carrcctness or otherwise of the statistics
publislied, the editor ai The Mýtanufa.ctu:er should have
addrcssed limnself to the C:anadian Electrical Associa-
tion, under wvhose direction the figures were conîpilcd
and given ta the public. Incidentally it nîlighit bc murn-
lioned that the editor ai The Manufacturer 14gives him-
self awav" Il hen he aillades ta data given in the letter
of a manufacturer ai acetylene apparatus, nientiosied in
our previaus reply, which letter, through ant oversight,
was not publislied in aur September number.

LIQUID AIR.
PizaoR to 1887, says the Engincer. air was tlacaaght ta

bc a permanent or incondensable gas, but it wvas lique-
fied simultaneouisly by Messrs. Pictet and C.îillete at thant
time, thougli at -tn enormaus expense. About 2oa
ycars aga the lovcst temperature thouglit ta he obtain-
able wvas praduced by -a mixture ai snowv and icc, and
wvas tised by Fahrenheit ira establishing a zero for his
thermonietric scale. Since that tiie scientists have
renched a temrperatuire sanie 400 degrees belowv the
lowcst point ever reached by Fahrenheit. Of the thre
knowvn methads for producing cold, the first, i.e., by
the rapid soltation ai a solid ivas uiscd cntirely up ta
1820 and yielded a temperature afio5 degrces belov
zero ccntrigrade. Tite ather twa mc:laods are UIl rapid
ev:mporatian ai a volatile liquid and the rapi. cxpan%.iin
oi a coaled and conaprcsscd gas. By «a coans,; at ioa io
pressure and reirigeration, Faraday in 182:, liqueied
ail cxcept six af the existing gascs, but it wvas nat uintil
1.869 that it was discavcred that the';c g:ases naist farst
be coolcd ta a critical tcmpcratuire. Bly saabjecting
hydrogen to ia enormaus prcs-nure and at Uic sanie
tinte lawcring its temperatuire it wvas iaunid possible to
liquciy it. 1 lydrogcn bas a critical tenaperaitare only
degrees C. above the ahsolutc zera of temperature.
From the cxperinacnts pcrfrid, the conclusion %vas
drawn that solids, liquids, and gascs wcre but différent
t orms of mattcr thraugh whicli any substance could be
nmade ta pass by the addition or witlîclrawal af ihent and
pressuare.

October, 8899



CA~4ADIA~ BI.aECTRICAb r4RWS October, 1899
THE DIRECT CURRENT MOTOL.

11% 1. A. ltDnb. )-. 1. F .
l>A fqIclct rit' miacines tîcloaig (0 (lie ciai or miîaîce

IVIliclà art- t-;llî-d rc - .i'c hi% doeg, flot lîcat thai tlic ti
tlic ruai tîbuar llai t Iai Ille iramdiorm;îl ion of cncergy wVlîicll
goe% (1i Ils Illt aiilaîc ;'. rectcrotîle.

I1 we ttc.îply oin*. hliclal eîacrgy- e Ji dysi.1tîto No as to linite il
rotit. il %% Ml gcmlcruît a ciirreni of clcîricity. Tisti' îrreiit ttc

canUti iil -% tii.ta altO t lirotigli toiidieîor-i, let il calrera n tarfine,
atînUfier dyniamo, anmd tiiii'. macht-ilne will start te rolatc and cerf-
%crilic ue itrent or 'lecîrical t-ncergy suipliictI o il loito tucliînic:îl
wvork Ille ilion R i t o'iacitat' i nal 1r. 1ai tlîla a.compla'.lî
illn WOe %.t rtl oui witlh ilnchictal cncergy, and corne bai-k tIo
il far froin il% lir'.î apîitî lt . Eeclinilt y ili theî i ran-formatloti
lia%. onIîv brefi a lmuîk, a silniro traniimitiiig tlle power. Motion
a'% uaec%':trv to 1îroduce rite c-îrreîiî, anîd tire dytiaio or motor i.
ierely a dca.u(C fçtr tr.sîitbfoniaiiig wvliat i% called ctiîrgy fromi fie

(<irtit fi ittaolaer.

A miott'r i, ilaveforc flac %atarie machîine as at <lyrîaio, or a
i aîniio to nhih a tiîrrcaît a'. %.iplied. Tiierefor-, iii %lstdyitlg

the laisier workiiig of a niotor, we niust 'ical wii cxacily tc sane
îirinillc'. tuai wc fuil ;ît work ili dvinaitio. Tire nmain parls

wlîichI arc te lite i-onideclred iii a dyniamo are the field ailaxiiets and
flic aramatuîre. The fie-ld iiiaignet'., wliicli îrodutce tie mnî etic
gacîci, arc ti-suall lit atitifary hearia Ie i pars ini wiicli hc
cuarrit-. aîre indiaed, reutilt es,.

.1 comamaittator 1-.also rea;îirrtd, clttier ttt carry riite curreait geas-
cratcd il Ilie cosidîictors of rite armîatuire t flic' lie, as iii a
dyniailo, oir to --otîduct the curretît froni Uic lie to tie cotidtctors
(il, Ille armlatuare, iii flic cae ofa ligoter.

If a cotîdictor forniiîg a looi% lamovcd ai-ros% a lîlagnctic field,
a etîrretit will flow iii tik u.onutter titis tarrelat wall lbc gcîler

ated as long a% flic iiont la',is, na flic miontent tîtai il %tolis tire
ctirrelit will vaaiiaia l .o if at cotiductr carr.-itîg a current 1'.

IîlXecl iln a stiagticUie fiteld lui a pillu a: niglt angles Io tlle mîag.
scitc lisse%. it cxiiciecs a force urgiuîg il it, move iii thian plane.
The tmotioni will at .4% long t. flic curreait l% flowig ili tire conf-
du-itor and n% tîle cosithicmor la .i;ll ila lite field. Moi;on i.% tlacre-
foire ticcea-a'a 10 prtodttce flic a-lectria- cuîrrent, andth iceciic
cairretit will in tuii prodiicc motioni.

lli arnmaltire. t%. foistid li dynatuios. la %imp>. a collection of
loojî'. <f wirc %.o arrnîigcd iliat ecdi condtvior in il% rotationi bc-
IwQcil ilie ficii tiagtîcî-. i%. iarried pîaau hlicac field magncts, and
ctlrretit aà% genvratcd iii illîcse i-ondtuîors. lit a trimeor, lire cerf-
dolt ors t-.arr 'vaag caîret-tt îi jil.aced in a uiagtictic field arc stab.
jet'îc.l sa% a force wlic-Iî a%. will lic lprc'.cntly exîîlained, prodirca a
rotilan <f I lie anllitairc.

Fi*g. a hJow, a %cctti <if anr armtiiure and pîole pices of a
tha.iiio. Thii' 'et lion a'% il a piaule .a1 riglit %sigle% t te liafi

a tiaI b, are %two .. otiduiaora. formntg a pari oif the arrse lo<ap. lis,
q tirreta in tiiec, I>caig in 0I1llt-baitC diretioua. Il will bc rouind

aImat cOnductr 1.1> %%-iît ic tiatljctcd ct' a force acing downwarda,
'.uliilc Ilie Ior. e on (11t vvill bi upw.trda. tire cifect of îlicsc îwaa
t"rt O..'. t%%iali rcadilv lit ,cerf, lîcing le tatrn flic armaiture, abosit

il'. axa'. If aiiv ltiier of ct.andticitor, ce arràngcd en the
ailiita. V f ilît'. trm.tititc, uIl fonces auiting on ilirse conduilr,
will lc aIl dtownwxrdo ti lle if tie bruli plane and upwaa-ds
on flic oilhrr %idel. Tltce fte--. actinig on lise conducto-a ai a

ceti l.h'înt-c Ironsicluc axi% tif [lic aiil retislta in a twist, N
ih lIas îîcabat ttill tic tasird.a If ttc werc t% crotale liv liaîid hIe

armiatilrc of a 'NiAl dynamo, we w<uilul fita ihsat a'. long a% tie
t1% nainuo i. flot madie in gcntir an;- ctrreti, tire reaaiajncc te
iiiing flic artiitire w,.ild lie '.cty %tîiall. A- a niaticr tif fact,

'A'--t-àt -4 - i-A rl-. eisr. bIse the Y M. C A. Et«tuI. Club. Mu'ntueal.ia A ta. NI. . . F .îateir ina l-.1eu.ilal kaîjiaaeing a: cGl

this remistaice la iliat siniply due te the friction of tlie bhaftin il'.
bearitîga, aîîd tire friction dite tu tire pireNure of Ille bmualies ou
uIl coltmaaîaîtor. But if WC shtiîad flow close Ilie circutit of tire

dlyniamo su tha, rite manchine wilI getierate a cuirrent, tire force
tliat wc aliali liav-e te exert oe kerp tite mîatinire rotating l a niy
tiiiue grenier, for.%inct Itle conductors are tîow carryitig curret,
tlle force wlîldî we riant actinîg beuween magnetic fields and cou.
duactors i-arr> itîg cairrent la acting agaitîiutihe imîianted nmotioni of
tie dynamiio.

uIr a (nioter (ii force la tice one wliiciî caisses the machine tu
cnte, and la dicrefore actig in tire directioni of rotation.

l -,cent.% iuz7lisig tIlle icnad of Il unacquaiaated obacSrver
liow itla ilînht %o mucli force liast to bcecxerlcd te drive a dynamo
iitider load ; thei armiature rev.olvca betwceai te polar picces quite
frecly, ie neclîntical friction cati absorli but very littie power,
ilîcti wliat beconies oif lie surplus powe-r wiiic is lanechaaiically
iaiiparted to te manchine. The anwcr la, that tiiere la a fort-e
wli-l tie niagnelic field exerts on tire conductors oftlie armature
%iticc tlîcy no- carry curnent .dtiis force or drag opposes tie
rotation, the larget tise cuirnt in tlle armiature rite greater titis
da-ag atd riate nmone tire gaNter whicl isl rcquincd te kecp lite
macinte rc'.olving.
Ilo a uloor 11114 drag is tie driving force, and la the one wliiclî

prodaicet, rite rotation.

TIIF STARTlIc; OF ELEi-TRIC Mt'TORS.

Ili .trtitig.an clcctric niotor (rom a sîand-%till, il will bc foutid
lîecsar>- to ititroduce a realitance in tie armature circuit of tie
tnoaor. titis rea-.lstce te govero (lie dairrenl and rcduce iî te any
dcaired flow. Ai starlting, or wien the nioton la ruîîniîîg %lowly,
Ille ctarrcaîi lias tlogo (lîrougit a re!si!sance box called sartning
box. aus] tires% tlirotîgl tire conductors oif the arature; lise field
colla arec lier coannctes] dirctly to Uic Uine as in sbuuiî-wound
îiiotors, or fl %erie-; witli the startiaig box and armanture as ;ai
at-rics-woutid mlotors. Tire current strentîgîis la ierefore givea.
lv rie ratio tif lise clectrci-nioive force oif lise fine and ilie total
reNialttice iiitroduced iii tire circuit, li ordcr t0 bpt.-d fip the
fumetr, lte rcsancc of Illte starliaîg box la gradually laken oui,
tiai flic itir la plnced dircctly on tie lite and la tlien ruinning

nfi ils tated spiced.
Wiîlaout ti%, ncsistance at tIti %atr, the cornent Ili wotild go

Ilirougli UIl tlesor woîîld pîrobably bc excesive anîd p)rove in-
jitrioua te tie in'aalâtioii of the arnmature;- besides l woîiîd n0t bc
boig uiaclua vvor, for tisefol work is osîîy donc M ien tliearniaîure

rcvutvrca. Tite ciarrent ai Ntart slîould bc large enoîga lo atart
tlic roîtton, lit îlot large enough te injuîre tire niotor.

Ifth (lc istance ilui circuit la. no-^ cul olu gradually hIe miotuor
%itll %pecd fil, and il will tic fouand tlîat the faster lise motor run%
hIe weaker tire current becornes. This la due t0 a gciieratiiig
action taking place i0 tlie niotor ilscîf <ii a îcount cf ilsa peed, iii
fact tlîe niolesr b- ilsa rotation la now working as a dynamîo on il-.
outn Rcounit and tends t0 generate a current in tite circuit in tice
oppoalte direction te Iliat wliich la dniving il. As the production
of ctirrcn la due te an elect-o-motiv.e force, Itis gereratiaîg action
taking place i10 the motor will bie found t0 bc due t0 an clectro-
molti-c force acting as scon as (ire machine la rotaubng. Titis
electro-nîilive force, wlili la callcd a counter electro-motive-
force, varies wiih tic speed, that la, increases or decrease% wiîla
thc speed. Tie cairrent now does not depend on the electrical
rcsii-uance oif the circuit alerne, but is checkcd by ihis clectro-
motiv-e force of reaction whicl isl working againt the electro-
motive force oif 1 lie Uine. Therefore, wliereas 10ageneratorthere
i% only- one clecesro-motive foirce, acting, in a suiter glîcre mitaiý
alwaya bie twôo a% seon as tice miachinie la dc'.eboping worlc, thai la,
a% -.oons a-, udie machine is ucîlating.

The clectrical cîîergy auipplîed to a motor is mecasured by the
uîroduici estftlic voltage on flic line loto the cornent flowing;, this
produit b. cxprcssed in watts, and if divided by 746, will give- the
electric.tl liomec power deliv.ered t0 te moIit-r. This energ>-,

utany called the clectrical inpth i-4. howevcr, no: wholly con-
vcrted loto uaaeful work, and onîy a portion of titis (happily a
large one) will bie available on the shahl.

The energy -- aupplied la expended in two ways, in h-!ating the
circuit and in doing work. The expenditure of energ- in the
fat-m of heft l i lle produci of lthe resistance ofthe circuit lno theU
Nqtîare of the con-cnt. Thiq product il expressed in watts, and
may bie termed hcat watt-. Th!.% amount oif power li test and

.. inililV licats %Iap the machine; -. o redîacc ibis bo-- wll bc te make
lthe rc.siatance oif hc armature as nnîxîl as possible. The ditTer-
ence betwccn tire total watts supplied lo tire niotor and the lîcat
wa-tt,ç mxy ie called Uic mechanical watt%, ihat la, t la iis part
oif the total cncrgy which wbil bie transformed in lthe machie front
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elecîricitl to mecîtanical eoncrgy. Tseso ilccli.a:icaln watts, lîow-
ever, may be divided insuo two, illose wl:icli arc uîîrlid iii doing
tiseful work, and those whicli are req<:ired Io overconîc tte iii-
ternai resistanice ta motion.

For essaniple, iii ail niotors a certaini aînimnt of work is required
taoOvercoine 18 Ircin ir Illeut beltrings, (lie friction of Ille
brî8slîes on tg comuiitatur, hIe resistattici' of site air. and sîîeli
effects kuowmî as livsteresi-t atd eddy Cirrcitt. l'lie cnergy
required ta overconie thiese tii evidently bc drawn froi the
stipply, and amoumt'.% to a certain loss, and the allta of tîte de-
signer is t0 redum:e ihese Io a -salit vaiuc. Tite rosi uf tlte aise-
elianicai watts, u.4uaIIy called tlîe userfut watts, are available for'
tiselliil work ; thît i%, the energy available in tic aliaft of Ille
nWntor.

" Et resime," WL' sec that, of te eloctrival hiorse power de-
livered to a motor, onty> Ille usoful mct.tijoa-l watts arc available
for tloing work ; ite ratio of tliese ta uIl t'lcirical iputi n watts
i4 called the ellicienry of the miotor. 'llie cectrical iniput is
casîly meastired by means ofati amipercie8er and ofa volt meter.

Tite niecl8anical output cars be measurcîl in difféorenît ways, aile
tnetliod b,!isîg by a brake, sL8cl brake ta bc in the forni of a liroiy
brake, wil8i is wel.knowîî. Tii brake couibts ii clan8ipitig on
thet puiICy of tîte mtiitar a pair or woodeii jaws wieli absorb the
pbower. Sontotimes il colîsis of a rope pasig over 1180 pulley.
the pull1 on the rofle bving mîcastired by muans of' a scale. If p,
is t18e pull in pounds on Ibis ropie, and r tlle radius of the Itullo>'
over whielà the roite is pasçed. 818e twist .on the slîaft rctarding
the motion is equal Io jar. If the pu8lcey revoives at a speed of na
revolutions per second, the Nped of the l>tripi8Cry of Ille îîuley ks
equ.ai 10 2?rn. Now, the work is tlie prodt8ct or tige force by tlle
volocity ai the circuniforence, ilîcrefore tige work absorbed il% foot
poi8nds by Ille brake-pxz,-rn. Now, 550o foot patuds lier
second equals one hiorse power, ilîcrefore tlîo horse î>ower ai.

Norbed by the brake ;s acqua ta Zri Thîis rmcasttres the otput

of the motor.

MNERENT REGULATION IN INIDUCTOR ALTER-
NATORS.

llv W. A. Joîî 'o>t.
ITr should assit be ticcsSary ta cail hIe attiicîîon of Ilte hu8yers

and usor-i of clectrie miacl8inery ta0Ille greai desirabiliiy oflîaving
itractically perfect regulation iii any dynamo, but this impjortant
tentutre is very dfieu overlooked. By perfect regulation is ineant
tuait ail ordinary chianges iii load, front tîte ilrowing on or off of
iamps, sl8oild nos cause chtange iii lressi8re or more ilîa8 2 le
cent. Thse iîsuai gmarantcc cf cngisic buiîders ai uIl besi is but a
regulation or Iwo lie cent., consequently tlie dynamo builder is
limitedl t0 titis piercentage, as hIe regulation of dynamio cati bc no
betier thana ihc constancy of the sIgced, as governcd by 8180
engine or waicr-whecl, allows of. fi i% wcll knowii ibat direct
current d)namos are sursied ou% by saglers of lîigli grade ma1-
chines lisait wili give a reg8laiiotl of 2 pier cent., i>ut until recent-
iy no inducior aiternator lias been able t0 s180w anywltcre nocar
tl8e restait.

Gond regulation raneans longer life or lamps~, grcatcr sîsie
faction Io Illec tstomner%, less attention t0 controliing rhteostat,
and it generally mecans a cool ri8nning <1 tm uls tc dynamo
is overloaded). Net onlv is tis truc of dirct cmrrcîit dynamtos,
but 80 riuels greater cxltent .withi alier8îating c88rrcltt cans aile
greater advantages of perfect regulation bc claimed as tîje miot
esseniial point Io conbitler in Ile cclcton ofra anisiflc. as Wvitii-
omît proî>er design tlle rttlsc cuirrents gcnerated i1 Ille iron or Ille
machine tltrougba lack of magnetie balanice nccssarily restaiti 1

excessive hîeat, basd regt8lation atîd iow efficiency. ansi epca
ix ihis truc in te inditotor typ cifdyiaino. Tltc principa.l reason
why one or t wo of tltcaider matisacttlrer% ofalt eriatinig<dlirns
have adbered ion achine5 hasving nlolving %vire instead ofaclopi.
ing the inductor type, 1% tuai most inductor d) namo.x on the
mamrket have extremcly bad regulation, and ncccss:..riiy. througis
liy.ýiere!sis losses, low efficiency. Titerefore, one or two oU the
larger manufacturera are stili adhering Io the old type of' movitlg
wire machines, obtaining gragulation througli complicated com-
posite windisrgs, rectifiera, ec., and of coursýe rctairaing ail the
attendant diadvantages oU snch construction. The mnechanical
and commercial advantage4 of Uic inductoir dynamos arc %O
obvions, hnwever, tiat a machine overconiing t objctîions
mentioncd should nicet willi thc approval cf ail tîsers. fi k-
possible to dcsign an inidtctor.eliternaior cf sticla construction that
perfect inherent arzidtlaio1 within two me cent. cars bc oblained
for ail ordinary ii.tîC n oad, sucli as ilirowing on or clir the

lattps il% a thlîctre, ciîrciî or anmy large butilittg, say -,i0 laitîlis
t'il a Iwo0 ligltt achinie, aid jîroîioriiotally o81 larger s s, lit
fact , fumIIy otio*tIllird tif thle calîacity ot a itacîtimie lias [)Cela cut 0i11'
witl a mnomiltary- fluctuationi of bît aite andi otto.lalf volts, the
lIeedle scttitîg hiack inil few secotndsu stanidardl voltage.

ThItisk far dloser tîtat inta on: obtitiod bt'fore wiili isittictir
aIm' 4atr, antd aitsoutly tioes nway witlt constanit attenttioni8

the rîteott (excoîî: for change in sîtecd) ;îfter the dynmttio atid
flte is ai workilig îo:îîîorut tire. Titis ks a strolîger claii lisait
cati bc iiude for te tompott 1 osite %vouat ma;chitne titiller ste o istiai
%vorkiîîg conîditionis. Now, ltow vais tiais <'cse ittltor.mtt reguilzîtioiî
bc ohtaiîtod ? 0:81' iii a tmachtineo tavittg magiotic symintict ry.

Tis i% thIe ku'v sutte of dynmoît t'sîg:il, anîd if Iackiîtg iti ami iii-
dtîtoralutermtior, t licut thirougît t ho irrcgîtiar amction of tsltt iag.

snet mi flux thIt difféorent part% cf t te iroit frain aud th armiat«Ire
core xviii rosti flot, coinîuiicatitîg tii lient to t(lie wiîittigs of tble
aratu-ktre and fieldi couls, rendcriîîg ilwn) incap.<ble o!f carry'tng ai
a ricasoîtable icîtiporature tce fîmîl tirretit lod thai Ilte tcross
sectioni of coîtîtr îîrovided wotmld oil:crwisc :ullow, antd in 50811e
nmachtine!s titis wastt l ilingitmit h'lat lita-, bcoii coiiî itntetld t Ille
bearimtgs, caîîsimg tîtoseo overîteat aiu nleuessitate shiittiitg dowit.

A mîachinec witltout mtagttctic svitittty wyul ove: lîcat at eve:1
liglît loads, tîtîs provihtg tic raile as to tceniporatire, wlcre.as a
mîacinte of propier designî wili resstaiit lractit'aily contat iti
îenil>raiture at ai loads or mtttif the calîacity of tlie collier wvitsai.

ings is fuilly attaiutcd.
1I'o suni gi,, tiget claint isanlade iliat tlie successInitl ynanmo or

mtotor (followinig iii design tige lîresemit rcogmiizedtl tîtorieS of
mîag:tctic chtange%) ltaving bîtt a4 sinigle, fîamei i eîlud ccil, il
niatters aloi wlîcîier the mîachîine bc for altertiatimîg tir direct
curront, is yet to bc dcsigttcd, and titat auîy single coul mtachtine
is aund <ili [li defective, iiicllicientt, reguiate badly, overltî
tirouîgli Itystererix, and thai a two.coil itîductor alteritator tif
îîroîîer designi overcomols aiIllei objections :îîcaitiosid.

Thtis tiievry <vas eiitiiciatcd b1' us as fair back a-4s is8, antI
lias been teassc-,rtud i printead latter we have issxed ai %ever.ti
lator i>eriods, and witec iL is alil extrenioly simple pioint aloi iii an>'
case clairrncd as original wiîî the writer, as it lias evideitly bcs,î
recogiîized by desigtliors of itultipolar mtachtines, perliaps, iîow-
ever, inadvcrtadly, as the uise of theic îtltiîîoiar typeor of ieldl
origiîaliy arosoe froin the desire to obtaiîî I% %laet! and anti-
division of curretît iii commiutationi of dirct cuirretii machîines,
yct iii Ilie iîîdîctor type ofaltornator tue tise of allure itans une
field lias laetsî oitirely overlooked by ail manuîtfatcîmirerb.

A nmachine t'inbod>ing titt ver>. clu'siraiîle fe %taire of tclose iii-
licrent rcguiatioiî is nos iiatîuif.îcmired ina Torotîto hi> the L'ilited
Electii Compiany'. -iii:ed, :îtd Ille corrcitîess of Ille tllcory as
licin st.ited is proved b>' tîte fact tliat titis nmachtine ie liîrattc.

aliy noa niagnetic lîcating iii the ordiîîary %casse of ste teni iiifile
irait or steel of ay portioni of the frangie, isidcttor ora:riiiature
dore, in facs, utîder test at overload, i Ilîavittg becs, assister 30
degrecs Falîrenhîcit above surrot:îdiîtg attisiltre afier a pire-
viotîs full iond rails of foîîrtcîî fleutrs.

PERSONAl.
Tute congratulations of tuan>' friends.are bei:tg extendlcd tn Mr.

W. A. 'Martini, sot'rctar. of the Toronto Eictt rie Lighi Comtpaniy,
tapota hIe occasion (if tais rt'tent iitarriage Io MiNs Blowling.

Tue cxuhiîors in Macuîiiitr> liall :ai stet laite T1oroio li ut nra
Exhibition jircsentod NIr. 'r. 1iCvcrxfiu'ldi, chierf tigiiicer oU the hall,
wudîi a bdrooi st ai ai tc1cireNN, cxlprcxiv t' cf tais' kiniitss -and
coisideratiion during tlte fair.

Tite trw lias laets ret'civci iii Mosci rei f thle mtari iagc iii
Etîglaîîd of Mr. Etteic% G. Cokcr, ii.B., StS. ssîtutlroft'ssor
of civil enîgineering iii McGili tiuixersiiy. %rf tsrantI Mrs.
Colcer werc cxpcttd ta arrive iii Motitreai about tue enîd oi
Su'pliembcr.

Mr. jobi J. Y'ork, Bie îgioro ieIoardl (if Tratiuitldinîg.
Monreral, lias tendereul hi% rosagnattîti, Io accepii a stignalasr poi-
tioîî ai the Si. I.axvieuîce Stgar Refinier>'. lie lias licen succeecled
by fais brother, Mr. 13. A. Y'ork, wlîc for Uic pasi ftour ycatrs lia%
been inspecior for th I3oilcr Inspeýction and Instîrance Company,
of Toronto.

Mr. W. J. jolînsuon, late eior of tue ELertrical W~orld. oU Ncw
York, i- aI prescrnt on a touîr arouinl star' worici. 'Mr. Jolttiston
saiied front San Fralicusco, site first ,na.gcs tif lii' jouriey bciig
tlte llatwaiiatn lslaiidNanJ jap1an. lii tige Orint, Korca, Cina,

ManiIa and Java will btc visttctl, anti aboutit %,x wteks liasseucl iii
Indix. Tite entuire trip wtill ticculiy atiout cigti. unttihs. and ti.
prises visits, id Egypît and Ttirkcy.

n m
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.BY THE WAY.
%Vitt'N aId timiers in variaus departnîents of the elec-

trical business get together, tlîey arc apt to indîtîge in
reminiiscenices (if an inicreting character. The aId
telegrapli mil hy way of illu'.trating the rcsourcefulness
of tîe pioneers, will tell blow a stove pipe wvas once utilized
ta make cotntact betwccn the ends of a broken wire
when tiotbing bcttcr adaptcd ta the purpose was in
sight, and hast' to everhady's surprise it did its duty
nobly anîd svcll. Atiotîter will describe the first ini-
sîtlated ofice svire as baving a covering af hemp and
red se:îlitîg wax. At this point tbe clectrie lighit man
will probalhly start in ta prove that expensive insulation
ks tot as~ necessary for the prevention of fires as it ks
sîtpposed b hbe. By> way of experiment he once put up
a tititmber of 52 volt incandescent lamps on bare wires
placed in contact with wvood, then turned on the hase
and na ilire rcsulted. Tite clectric light mani believes,
and there apspears to be grouind for bis opinion, that the
fire underwriters' regulations gaverning the method of
wirinig, shoîtld take the voltage int accouint. Hec aiso
thinks th;tt it should be nmade permissible if nat coin-
pîtlsory, as in England, ta grouind secondary wires, ta
prevent troutble front contact. These and many other
subjects of eqîtal inlcrcst engage the attentiotn af the
oid timners wbieîî hy chance tbéy nîcet.

x x x

1AN- odd institution that lias lately comle ur.der my
notice," said a friend af mine the other day, «" is the
railway, twelvc miles in length, between Grenville and
Carillon on thc Ottawa river. This railway ks em ploy-
cd for the transport of passengers and baggage caming
bv steamer front Mantreal ta Ottawa and vice versa.
Tite train, whicb consists of a locomotive and one car,
makes onîy ane trip per day, leaving Carillon on the ar-
rival of the boat froin Montreal, and on the return,
leaving Grenville on arrivaI of the steamer frram Ottawa.
Tiîte line tns through fields some distance front the
river. The roadbed and rails cannot be seen except at
close range, bcing overgrawn with grass. At a glance
the engine is sceni ta be an aid timer and probably will
flot stand a pressure of more than 30 ta 40 pounids.
Il looks vcrýy like tlie first locomotive put into service
on the old Nartherni Raiîway, and which I understand1

was btîilt ai Good's fésundry on Queen street, Taronto.
An old gentleman, grcy haired and grey bearded, at-
tircd in a long black coat, white tic and higli collar,
and prcscntitlg tîte appearance af a sttperannuated
Methiodist preacher, occupies the dual position of con-
ductor and brakemnan. Notwitbstanding his antiquated
appearance. hawcvcr, hie semed ta bc rather more than
îtp-to-datc in bis movemcnts, for on the svbistle souind-
ing 'down brakes,' lic rcsponded sa quickly that the loco-
mnotive and car wcre brottght t oa stop some distancebefore
the platfarmi wvli docs duty as a station, svas reached,
and the train liad conscquentîy ta be started up again ta
reacli its destination." In concluding bis description,
miv frienci reiliarked that the oid conidutor must have a
great task on bis lîands iti mn.king op bis daily retîtrns
for the railway Comnpany.

x >C >

TtuF cîccîrical situation at Ottawa is at present an
iintereting onc. Specuilatian is hciîg indulged as ta
the ottîcanie of the efforts whicli are being made ta
sîtbjcct ta t:anpetitiuîn the Oct.Awa Elcctric Company,
whichi utail nawt bas furnishcd the entire supply af cc-
tricity for public and private purposes. Trhe Deschene

Electric Ca., which failed ta secuire a franchise, has
gained an entrance te the city over government pra-
perty alangside the canal, in retursi far lighting the
canal. Thus far the company are lighiting anly ane or
two af the large buildings, and il seems doubtful
whether they will becomie an important factor in the
situation, as they are not allowed the use of the streets.
The Nietrapolitan Electric Companv lias been organized
and bas abtaitied a franchise tram the cauincil, ta
titilize a water power seven miles distant ta generate
and transmit electricity for liglit and powver to the city.
This enterprise involves the canstruction of a canal at
considerable cost. Tite company are doing some pre-
liminary work in thie noighborhood of the wvater powver,
but it ks said are expcricncing difficulty in getting the
requisite capital subscribed. The opinion is expresscd
in Ottawa, that the canipany would prefer ta self out ta
the Ottawa Electric Co., if the -xay should open up far
satisfactory ilegatiations. It is also rcparted that the
Ottawa El1ectric Company have an option upon an
equally good dCater power situated two or three miles
nearer the city. Pcerhaps the best available wvater
power is ane situatcd an the Ottawa river, about 35
miles Above Ottawa. Here a natural dam is formed by
several isiands with narraw spaces between. This
power, wbich is the property of the Quebcc gavernment
wvas recently offered far sale by auiction. A condition
was that the purchaser must expend the suai of $3 oo,.
oo upan development wark, wbich had the effect
of preventing offers. The fact that Nature bas
left s0 little ta be dane for the develapment af this
power, should have prevented the insertian af such a
candition. There are numeraus water falîs an the
Gatineau, but the turbulencv af that stream is sucb that
the still water necessary ta the avoidance of anchar ice,
prevents their utilization Car clectrical purposes.

SPARKS.
Tite' power btouse of th Canada Eiectric I.igit Co., at An.

liert-.1, N. S.. wa% partiaiiy destroyed b>' fire on% Septeinbcr ttilà.
Tite Ios is beIieved to be covered b insîtsrance. N. A. Rhtodes
andi D. W. Robb are mnibers of litse cornpanly.

A's a resuit of recent labor troubles iti connccuion with lthe
oipcr..ion af lte stirccî raiway ai London, Ont., the cotincil is
said t0 bc cots.tderitîg lise purcitase of tc %trect rtiia) îuroîiny
and il,, operatiait by Ille city a% lise bcsl incans of puttig ant end
Co cte prcenet utiortttttate cordition of affairs. Fi tce event of
Iscing ouaie to buy ont the existing conipany, a rival rondi is
,pollen of.

Application h..q been made to lise Ontario goverrnent for the
inîcorporation ofthe P>ort Stanley Electrie Railway Comtpany, ro
contrttct ani ectric railroad front port Statnley la St. Tihomas
and i.ondon. The road, il is titoîtght, couid bc construcled and
eqlttdlpcd nt atl outiay ai a quarter oa mtillion dollar%. Tite pra-
:ttoies~ tir lite %cliente are lise London and lPort Stanley Gravel
Rond Comnpany, who taik of itavttg tce rond conîleied by 2M1ay,
z4ti tXt.

News Ita. cot to btand of lthe dtuttdcr ditrcssing circutm-
'.neof.%fr. W. A. M. Pollock, eiectricians at Ilte cicîrie ligit

%tion ai 'Miinonir. Ont. Dccascd was cngaiged i rubbing
po'wdered resit, an a revolving puiicy to kcc1îli te beit front
sitilpittg, and was standing in a narrocw Npace il lite etd of if.
islg. iiy saic asis ; rigit arni was catgit in Ilte beit, and
lie was titrown itead forcrnast betweett lite puiiey and lite bridge.
tree. lic wa!s carricd liaf way rotund tite pîtiiey and Ntt'.pctîde(l
liad dawn, being wcdged in lte narrow ive itncite% tif spacc bc.
twecn the pulicy and Iltc brittge-trc. Wicn txtricatcýd it was
foutnd sisal lite amni ai Ilte dccased litit beeti wrenebed off at
lite ci)bw, and tha ie had rcccied oltcer seriou% injutrie%
Meical at,tance Wa't aI once pirocttrcd. bîtt NIr. Pollock
sttccumbcd ta ii injuries in icss lisit itrec itours.. llccced wat
rcspected and weii kttown resident af Aimante, and Iclaves itîrce
smail ebjidren. lie had been enîpioyed by the Aimonte Eicîric
Light Cotmpany for Ihirtren years..
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UNDERGROUND CONDUIT FOR ELECTR1C
WIRES.

TaiE Ciiy Council of Ottawa, throughi ils Fire tmnd
Light Committee, a few wceks ago instructeid the city
engineer, Mr. Jointi Gait, to report upcîn lthu féas;hiIity
of placing the electric light, tclegrapit and telephone
wires underground. Mr. Gaiut7s repotrt, togetiier wvith a
preliminary sketch showing the proposcd nieîiod of
subway construction, wili be found below:

To Citairman attd Mlenîlers of Fire atd iihit Coîttîttitec:

GxsrLtimHrN,-Actisîg ulion 3ottr intaructions 1tîvauat tc
report upot lte feasabiiîy o! itavittg ail eectrie %viring iniider-
groîtnd, so as 10 obviate lte tîtis.tice of the overilcad %)-%lent
constructed and carried tipoti uîsigitly luoles alotg Ilte streets of
lit%! ciîy, 1 beg 10 report as foliotes:

Underground wiring is qîtite ;îracticabwc frout a civil, <ie-
citanical and cclrical staîtd;oist, itot wilttsttbg lthe obijectiotns,
difficulties and obstacles t0 bc etîcotntered.

The most important feature 10 bc cotistderedl froni lt ttdr
oi municipal reqttirements, is lte sysient o! îtndergrotnsi worlc.
Tute iMeat mitod, uîajîîestioîîably, woild bc separate openi
sîtbways on eaci %ide tittderiteatit te siciewalks or aht'ng lte
sîreet roadway, close 10 the gttîter or curbitîg, large ciotgli iii
size for tue accommiodation of waîcr, gas, ciectric wiring, ctv.,
încluding facilities for exaîtining, inakittg repairs aind btoutse
connections.

Titis seenis.to be te onlly suitabie plaît of sttiway couîstructioît,
atîd wiil give separate undergroutnd space on ecdi sie of Ille
strect for pipes and wire service t0 te att-cet lise. Of coittse

VISiT TO THE CIiAMBLY WORXS.
AT the %IpeCiai inivitation tif ÏNlr. RildOipiî Ftîrget, pliei~lt Of

the Royal Electric Company, a pxîrty, coitposedi of time direvtors
of tii,. Royal Electrie Conipauîy anda fliir rriend-s, paid a %lpeciai
viit to. thle Chaîntilliy Ritpids power biouse on1 Sa ttirdayt), Sept. oi th.
A %pel jal t rain carried I lie pairty Io ciîamibly canttont, wiîetv the
pow~er btouse k% sittnated. ',%r. Wt. Il. iirowtîe, the getîcral njain-
:iger, .nut INir. 1. G~. Gossler, the etîgiicer, %imowvel tige. visitors
thiroîtg thle pover btouse atnd cxplaitned tIlie tiaciinery îtsed ii the
geteratiîîg of pîower. At presetit titere are four litige getierators

11t pe-ttî,ilîavitlg a apîtyOf 3,000 11. p. cadi, ttta-kitig a total

lu operalloit of i2,000 11.1p. 'lic qlulttîae (ifcîyo the poel
1ltisoe is calculiiaed it 2;.oO It.p. NIr. iirowtîe explaiuied Io tlle
visitors that tue generators tçer' lte I:tgest iaciite of die kitîd
lthat hîall evr been bitilt, eveti larger titan the Niagara FalhN nia-
chiltes, and ie cwas especiaily îîrotid of lthe fact -bat tlîey liait beeli
itînde at tue Royal Eleet rie Couttpaîy's works iiin t e Tite
mlatil itîteretitîg reattires of titge planti were explaitied Io the vkit-
ors, and the extraordittary pirecatitioti wîici ks takeit agaiuiat
ligittîng stortîts4 was eiîowtî. Tite visitors we.re greatiy itttpiressed
hy lte inaciincry and thle pîerfection ouf ail te arrantgenletit .

Atîottg tite viilot s was Mur. W. R. Eckaîrt, of Sait 1Fraticisco,
Illte represetilaive of %het Mune I.ates & Sa n tuc E1ecirival
Comptanty. wiis ~ putti îtg in a pula ni 10 bupply powter front the
Mitte i.:îkes. ii i tlie State of Net ada, to Sant Francico, California,
adi%.tatnce of t5 nt liles, it a pîressuîre of 6c),ooo volts, tue tigiiesu

voltage ever attenmptcdl and tule lotigest distatnce t ra tsniss-.ion iii
tue worid. ''ie tnacliitery for titis itas iteen ordlereil iront tue
Stanley Fleîricai attacttit Compatiy, o! i'ittilid, Ms.
tlle associa-te comipatîy or the Royal Electric Comptany, Monîrcai,
-lu(d a siiecial object o! %Ir. Eckart*s visit 10 Chitaîtbiv w:&% to iin-
spect the tnacitinvry. lie expressed itiniseiras tîtuicli ittîp)ressed(

I.- A-
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PROP'OSAI, FCIR UNDERC.ROU.NI) Ctl\îtT -CITV l, -' TAWA,.

titis, yott sec, woîtId rcquire dîîplicatc water atîd gas mtainîs. but
tit-re could bit nu objection outside o! te extra cosî, becausc iii
the central portion o! te city titis is boit desirable aîîd îigiîly
advaîttageous, sîtbway or tic sîîbway.

bly conclusions are as foilows:-

(t lu [ncases overitead wviriîîg ta itighly objectionable front
every stanzipoint.

.(z) Underground systenis are practicable for.îli kiîtds O! service,
notwiîhstanding the serions objection trged, incitding interfer-
etice on accounit of clectricai inîduction.

(3) A single sttbway in Ille nWîddle of lie strect, aliloîtgh prac-
ticable, is entirciy tinsuitabie, becatse connections i0 itottsc pro-
perty would reqitire constant cîîtting titi and rcpairittg o! strects.

(4) It is more than apparent, wiîîot ftrter explanation or
ilustration, tat under nîtiipal owncrsltip te extetît and inter-
férence in the tcatring lip o! strects wili bc rediîceci 10a mnnumn.

(,j) [n the end the resuits wvill bc itiglly s.tts!aictory and ccono-
micai 10 ail concerned, whiie at lite %aulle tignte lte dangeroîts.
atnnoying and objectionabie overlteatd .sstm wotild bie atitd

In conclusion, i subîgnit a prcliiminary sketcht siowittg a brick
iined underigroutnd 4ulwa il. wide by 4!1 fi. itigi, located iii-

side Ilite roadway, close go the cttrbing.

The total cosi for Itle acitial conîstrutction of itis double subway
on te ordinary mnacadami roadwavs would lue Si-, lier litteal foot,
atud oit permanentiv îpaved roadway's SiG per lisiral foot, 10 wicit,
of couttse, wouid htave Ici bc added ail lite otiter large iticidetital
csi)enses conncted with flic conversion of lte p)resetît systeni
tnto the nelv. If the %utbways were piaccîl dircctly îtnderne:,.tlî
the concrele walks, Ilite cot of cnstrtiction îçotsidl lic iîîcecasci
2,ç lier cent., and wotid %titi have to cross oaver roadwavs at ail
.çtreet intersections and in addition be a -qcriotis itindratire in
pedlestrian trafie ditring lieriod of consîtniction.

Yotir most obedient secrvait,
jolis GNLT, City Etngineer.

wiliî the perfection aînd oOtletns f tue tîîaehîiîcry isîd
arranîgenment%.

Tite i.îget distance t raîîsinîissiî ltt Caît:îda ts thaI or tdie
Cataract i>ower Compatiy, o! iHatmiltoni, beitîg 37 Iltiles fronît tlle
getterator to lte niotor, antd Ilite aliove tîteutionctd pîlant frotin Ilte
Bitte Lake% to Sanî 1Fraustîii% is lte lotîgeNt .îîîd igiest voltage
iti commtîerciatl olicration iii the woridi. Titese racts are a strottg
testittiotiai to tite cflitcieîtcy (i! Stanley alîparaltîs for the trans.
nmissiott of power over lottg distances.

SPARKS.
Eairiyin Octomertlie Britisit Columnbia Electrie Railw.'y Cotin-

liait> vill commtuence Ilte constrtuction of a tranmway uine front
Victoria o lte Gorge, aboutt two miles dlistanît.

Tite0Ota.wa leriSretRailway Co. liîavcjttt icI tecontract
toMessr!s. lienie> & Smiitlt for tlie cbntrttctiotiora braitîci litteto
Britaîtiia, a distatnce of aboutit lie mîiles. Tite contraet lîrice is
$49,000, site company fttrnislting lite rails, lioles aîîd tic%, lThe
road wili bc double trackcd for lthe etire lengtit.

Mr. N. Pitize, o! Moitrt-a, lias invcntcd a tîcv atrect car fetîder,
wit i to1 bc tetedt by lte Moitrt-al Street Ratwzty Cotpany.
Tite stew feuider is nmade of siats of iroît or wood fitttc tott a
fraîtte, wlticis attacied to lthe frotnt of lthe car. Tiîc Niais are
concave iii shape, lut dIe edge above tc track ks oiueî itsNtcad
ofstraiglît. Byait itigeniotîs contrivance the itotortîtat cati,
witcn lite ses auîy onie ot tlle track iii front of iit, drop Ilte fetîdier
cdgc tîpti tite lrack %o tai its oliuet edgc will only bc a
fraction of an inch front the grosnd. Tite Otiuide etnd of tite
feitder is sîtppicd witit 4mal wites or rouecra wlîieit t-est upon
tige rails antd llrcvctit lthe feidter fron forîniuîg ait Obstruction
to the forward nmotionti f lthe car lîy conitg imi coîtiaet %villt te

*grogtnd. In addition, te tîew fender 1% Nuppiicd wit h springs
wiîich relieve uIl -bock of Ilte blow inflictcdl by a body conîing
in contact wiil the fénder when tihe car is in motion.
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LUBRICATION 0F LEATHER BELTS.
TIIi~ oîiîîîpt o r mlo.. anîd g: ca ses for tlise lîhriatioî: (if

lea lier helt% i% intactse la rgert liait niany %upîpo..e. Tiiere are, or
tltiirsel a t:liel)r of pe l I)ltiiigc coiîijoiid.. whicharcaire d for
ilie dressiiig of Ivler lbelt-. bu lit mos: of thle iî:fetrîg
lîlanîs4 auJ powe'r siisiiiiiers adiiere lu lise old way of Cariiîg ror
ti )il us. wliii titit% in ut iaing llîem ai anIervas ssithl greaise
and Oi. mllow (Ir lise l ke, tites:ll 1v0iig thle beits to sîaiidlt ouil 
I lle Iliblricuits liase hieî :l..rid udet.. wliiels are r::,: iii uîve

liss ie aciris sic.tui liitdrics anid pulaces %vere fle air i..
lilois it lo it gel dry vîioiigl to i cqîiire I ubrica tloi:. Blut bel iîîg
ili ss ood %vork iig. guet aI work iliîg sliov iiîîumî:îf.iet riiîg. Ilour and
%isiil.r esahsiîcmt.i. iiî.ire or le.% subieed si) tlie dry. dus: -
fitde:-. ati iioiicrc of tlie reuis, a::: iiist ue becoies linrsl:, dry
and stilT.

A lii tle oil, g rteae our siiiul:r .ubsiaiîee îiay lu ied Ioadsat
age iii resîoî iiig tlie plialuiliy of lise lvatler. 'l'le t rouble i. liant
.. Oîî: ilei tlie I o intactsî of I lie lîîbricaiit. If tlîe oil oir grease vi

ilowed ail oser bell auJ i% ali giveu limie go itniîrcgeii ste fltbre.
lise beli will lose it- gripi o:: Ille pulley, aî:d quickly ru:: off. If,

a

liý%sçcser. Ille so!!ciiig stuifis aire îîiafortillv -anul lighlît appllcdi
auJ uscu 11,:0 1 salir l le lenaiier,ltue Çlber wvill gradiîally

-tssnle a %o!îer %titi osore lulu. CiIîsditiOîi. WliChl sviII inîpiros e
Illîe tir%%. iîz slnlîtlies tif tlle bell .uîîd as i aIl iiilg.

Blitut i. 1:0alo alwavs tn-k tif a1 lubris-aîit Iliat c.ausesr a hk'l lo
slipi auJ ti nte one idue. If a tarlt i-. %o arrangeai a% go take in:
buit .% fatrtîeli o: ilic pulle> , like C, Fig. i. thieni rituels or hIe are tif
% ,Iltct is lt% and Ille îîel svill sîll with: a îon,. Ct ii le atlier

, it.. ,rl-r luîî.rcaled. If Ilie arC O! ctine:aC i% iiCreaacbe 1 thl
of D. a fuIler grip us obiaiused of ste toiitaslaî:g suirfaces, and Ille
beli %%;til nos bc so likel si' 1111ll il il i%. properly lin:bered %ip %villa
Ille niglitl Itricanîs. îr tlic arc- !f cont:îct k% broîiglî Io F. Ille
ilie i.% I.ill mosre i:ra danîd Ille daîsgcr or sflpping aserted.
0ll:î-r C,t'îiîtoîî lielig oil..

lir. iiiesu elTectis clv lu:iticitet lembler blîslt will rn to nuec
,ide il aise vscl arc uicorrecily cil. Thi. k% illttstr.iied in Fig!.

2-î a wlit 1: a .. aiipîel i. gis e,: Ion i le et-îii i li: wliicli fe wriier
huids s %ens ii:aî:v illle s. lFor %$,*-Ie reaso::tl lise local îiiatcliiîiisîs%

aire qîîick t o decide Iliat lise bell itself, tIlie hricaiil ., or aiîytlhing
but (lie pîillcy lîselr, i.. wrong. The tecieicy for as bell is go ru::

go Ile biglat side of a piilley, except iii case wlîerc the bell 'i.

clown -ii the îîilley, as iii Fig. z. wlîcî lise bell rides tise lowest
edge at G. Tlicre i-. but oi:e remnedy, and ia i% I.. f0ine tiltie
aliaf: iîg on wlîicl thle îuilley rtin-4. mrien hIe belt wîll take lise
enitre of lise wlîcel.
li Fig. 3 is a coui:moiî case- dl tiglit and loose taille>' ruts go-

getlier, anmd tise bet sliirter i.. adjuîsted set liant but a fraction: of
,lie bell run:. oui lise t;glit puullcy. rtue restait iq lîin lise bell cous-
%tatitly st.. Lubrication will aloi lielp it. Procure a nionkcy
wvrenîel auJ set osver lise helt sîtirter so slang lise fult wltlu of thie
bllI will run oui itie tiglit litlley, and lie difTuetity will be over-
conse. Or if lise tiglit auJ lose pîilleys are set so as to perit a
space to exist betwgeiî, ilie bell will sinik dowuî as ail 1, and, of
course, turoduce sîlipage.

If lise tendei:ey is ror tlie belt lu take a, side of lise wlieel, Fig.
.1. otît oaflie with1 thle guide pis j or thle shirter,' mucli titouble will
restait. Tlîe stralin coiig on slang side of flie belt, the edge will
be brolken as. ai R and K, and prob-bly tlie joint openied asat P.
Tlie reiiedy asgain ik to level ip tlie sliart anid puilley.

Agalis, it niîay liapjsei liant a correctly adjîîsted belt ansd rreely
ltubricated onie slipis ai certain points. 'flic: examine lise auplices.
Ir ilie jointing of lise belt is open, like iliat in Fig. 5, it niay ho
seen that tlie slippiuig occurs liere whii tlic lace leatlier is riding
lise wlieels. The onlv retitedy i% (ça draw up) Iie laeiiigs aînd close
lie buits of' lie bell. as in Fig. 6.-Anicrican Miller.

QUESTIONS ON STEAM ENGINE OPERATION.
A writer in 'Modern àacliinery %Nks lise followi:ig questions

s. Ilow %liat 1 proceed in order ho cqîîahze lise toait oî lthe two
pistolîs ofnsiy conuinna eigii, iù and 30 iocites in diaiiser re-

%Ipectively ? At lireseit lise lîgh pressure plito: cises inîtacts more
wvork ilian lise lowv pressuire laitd 1 wislî 50a rel5iedV site evil. -,.

Wh'Iit is mseatit b>' re-cvaporatios iii lise cylitider of a steai::
enlgille ? 3. 1% it a source of gain Or lOSS in ecOlion'y ? 4. 11ow
cal: it bc lire'cntcd ?

Tlîe answers giveis arc as rollos : . îr you hiave ai: adjust.
abîle cut-offTon >oulr low presure valve gear, bliorten tilt lise point
of cut-off. Thiis will lîscrease lise back pressure on lise 11gli.
lîresalire piston, aisd raise tlîe iniitial paressuire on tlie lowv pressure,
ts gistîîg msorte expansiion and a better distributiona r lise 'itean.

îfs'ou have nou cul-off oî tlie low psressuîre s'als'e.gcar, or if iî is
aloi adjîistable ansd you caune have il imade so. lower your bolIer

lisessuire anid caîrerîîly ,ose it effeci. *lîis will rmise site ter-
niiîial pressulre iîs Ille lîli pressure cyliîîder, and send more
stens to site low pressuire ? 2. There l-z alsvays mure or leass
%%-.ier in îlîe cylîî:der whîcn ruing. eiîlîcr trouts a boiler tlîat fuîr.
nîslies weu meinus, front: a ste.tm li'iletl la isaot well protected. or
os: ac.ouis or iitial consdensationi. ,fter lise cuit-off liastalien
place Ille liresure rals% rapidis, an f i i% verv Iow licar Ille enid
o! the stroke il %o reduces Ilie boiling point liant tlie licat iîî lise
walls ofîlie cyliîsdr caulses it Io cvaporatc lusto steamtn agail:, biît

too: l.ai- Io bc oraiv service ? ý. hlil a source or los%, becaui.,e
il takes tient fr.n lise c>'liî:der wiîhiout produîcing steami in lime to
bc of valise. Thie restait i% Iliat wlien anotîter charge is tditted,

NOMI. f' rl is oscî d and tItis Io%% freuietiîly lu licavv, alîliougli
o!tcîî uiîui 1cce b'. cgincers. 4. >leasires sliould be lakeîs
Io (trtil the cvltider wath dry sican:, it sliotild be we-tll Iaggcd in
prevent condensation, ;and as lise p)ressure calînot fait ton low
unIes tle fond i% liglîl ansd tlle cuîi.off %ilort accordiîîgly,' Ille
boiter piressure Nliauld bc redîîccd uîntil tlîe termnl pressure us
raiNcil. Ifthia s los flotractical on accotint t Ille neccCSsaty or

iaîinîaining a l:igh pressure for other purposca, a reducing valve
mas' bc placcd in lte bleam paiple. Tliese chsangc,; will also in-
creause thie economy by redîucing the losa frontmter sources.

Tlîe District Aseniblv No. a$, Knigh:s of 1-aber, Mlontrent, ai
-a remilt meeting, cliscîîsscd Ilue atlvisatbility or' pethlioning t11e
gtoverlimelîli 10 appoint expecrts to cxamîinecectrical plants, il
being clainîc'd iliat acclidents rcsultisig in los% or lire and lin:b liad
takeut plat-e iliriugli the neglect or tige government in nos
appinhiing a:: in,'pector for iiii litrpxisec.
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ENGINEERING NOTES.
Thie, teliiieratlre of' waler illia bolier i.. the sallue as tige lent-

peratre of 11 iaii Water t'aniaot bc' liîemd ligiier tha il -12
degrees in liée opta air' bctîe it evaliorates i Ilat pinat ;bîgt
i a ciosed vessel saîda as a boiier whige tuere i% ,I)re.%%tia thi%
tend-, t0 retard tue boilrnig andti e jeii i p erature ort' lai water is
aiwa>'s tiée %anie as glial of sîcagi.

WV.%TrR ii~Mi.-fsteaigi bc atiniitti at tue toi) of a vessel

te lac sacie is soaiewiat licateti, anad tIbis, in conaiection i vtila :
ciotgd wich'i foraiis aboe tiae suarface, wili retard r:au:id condteni-
sat iOn, s0 t bat in due lijge the1 ful steangi piressugre cati lic ain-ii
taiicd above water coid ai tiie bottogîi. 'is liiciiotiiiioti i.% îlot
agn îil'rciqucat Occurrenîce iii boliers in wviica the circuliation is1 de-
('clive. l i% tiiereforc lîerl'cctiy sale 10 e lict)u an>' vems c on-
taiaailg ctîid watcr, if tlîe steani cati bi' adgîiiittcd front tieatoi)
upi tige surface or the miter andl se maitaigiid.

Oit. TF'sTiNc.. -A iîogîîc.gîîade cil tester for a sigop cogîsists of a
suhart aaîd bails wiîii a sliacl beîwceeg. Tite whioic rets igi igil'

becariaîgs, aromnci wiîic is put an iron strajî, the tenlsioni beisgg
regîîiated by a set-boit. Tite balls ruin iti grooves. To test,
ajpily thie il, rugi the siîaft and if tlle bearing give% sigris, ltioi
cooiig, Iliat th lIubricatiîg cil i4 guimitag, il is a inijatijoni
glial resiaus of siinliar body-giviaig substance have bcemîîgcd
Resin cil, if properiy dlsîjtied, dues nol pîroduce liais cioggîaîg.
Tiiese beaaing-, form prctîy good ohl t1sters, and tiaey aIrc soute-.
limes foutid wiiere tliey wîii geaicrate licat wâhti oi oil aand tint
witla aiotiier. Such a bearigîg wili determigie thue blpecialiiierits
of a miacinie cil.

BEîi.Tic..- -Tite' ultiniate strcuigîiî ai ordniîary bark-tangîcd single
icattuer belitgig vagies froin 3000 to %000 POUuIds lier square igielà
of cross scctionl. Tiîe îlalckaîcss or sinigle beiuing varies fratté
.1/86 lich te 5/j6 inch, anîd fronti 318 to .3/8 h'ci for double hcltiuag,
aud b * tainug tue nican tickiiess WC gelthei breakiuig stressess
rront 750 10 l2i0 1ioungds per incli or widtii for sigle belts and
a5ioo go 2.oo pounds for double beits. Tite sale workiaig tegnsioni
siiouid ncvcr exceed one-fifîli of tige %tretggîl of tue joi, wici
abouît one-îiiird tige above vaines. From Iiis we finitdgtialt by
takiaîg i/5îo a.1 g3 of tue breakisîg stress, or i fi i, the workiiiir
gensgons are, for sigle belting, .5o to So jîousids, anid for dougble
belihg, goo t0 a6o potuids. ltis sviii rîun witi the gniigin or
attcgntiogn for uiîaaîy years, if tige tegnsionis do luot excecd So poîurids
for sigle and So poids for double bels lier inichif fwidtu.-
From ««Suîîokelcss lieat,-' by C.euirai Eugineerhîg Compîany.

.Orillia," wriig to Power, asks :Wiaat size wire .,iotàlcl li
u# 'cd for fild maggiet cols and argmature of a four-pole dygiagio of
a capiacity of two or iirce .6-cagiidie power iatups at 107 volts,
aaid wiiat size siotid tue armature bc? Tue answer given us as
foliows :A dynamio of two or tiîrce incandescent lagiiji capaciîy
15 îîot a jîractucai machlie. Machines of gliai size coNt tliiiost as
niucli t0 buiid as a mnachiine wiiich wili maintain elgt or test
ianipe. The smaiiest si7cd nmachinege b li uscd as a dynamio Ihat
we wouid rccogîmegid woaaid bc ane wiaici would a-4 a motor have
a capacity of one-igaif huorse power. Run as a dyamo sucii a
machie wotgld hgave an outpuat of about seven iamps. Tige wire
te bc tgsed on the arnmatugre wotid bc No. 2s B. & S. gatuge. Tite
size or wire on tue field wouid dejegd cgitireiv îujon the design of
the mgacinge, %hape of the frange, diniensions and sa oi. A
nmachlie of ardiary design wotid probably require NO. 24 Or 25
wire in tice field colis, bust liais ;% of course a lucre liazard. Tige
armatugre of stgcit a macinue siiouid bc about 3,!î îneieis an
dianieter agîd 3.g igicies lonig-

HIGH EFFICIENGY INCANDESCENT LAMP.
StIe lame ago the startiing aiews was pubiilacd liat Mîaxiinî,

oie of tlle pioaieers in tlle invcgntion of tiae incanidescent laiau.î iad
succeedi in inipiroviuig tue laaiip sO tuat thcre woaaid be a saving
of 2.i per cenît. ig thie iumher of watts rcqtairet lier canîdie. Il
tîow. applearb frotîn London 44 L.iglitiîiuîg - luat niot ouily lias tigis

efoeciency bcen reaciacd, buat even excccded,.aaid gialt a factnry for
nîaking tiiese iamîîs ai a rate or 6,ooo a day tue largesi facittry
of the klnd lin England is lin course of consîractiogi. Tue 'oan-
suiîîpticn of eaîergy of liese iamps i% said te bc oaîiy z.8 t0 3.0
watts lper cagîdle, as compareci with 4 t0 4.5 waIts in tige Usasî~i
iamps. No furiier infornmationis1 giveai ai prebeait, lîut tmore is
paorniised %con.

It is rtîmorcd tuial negotiat ions arc unider way iookiaig to tlle
cxtcnsion of Ille clectrlc strct raiiway at Monctoni, N.B.

EXHIBITS AT TORONTO INDL1 STRIAL FAIR.
Ngi II st.~g t h a'itl,îagggl.cgrr:re fa'- lciigd witil

îîrters, t ut'exiiiiii vearinagi 'Maciivarv i ail tif tiae Torcaîto
i gidîast rjai Ei~iîtiota sas litte ntaî t0 ii a verage. A aaîgaailier tif

agagîa'atgare ofl cives ricai aand t aiaîlartaswereaîretatd
refertaitce tb wiiosi exiailgits. wiil lie' fogggd liîciîw. Tl' Calladiaa
Cetivrai l-Iiectrie Coi~.ayweit'oaed igagi a visibor for liai 1.1%t

tgiaue go t iaeir sigow.roogii (1a1 Fronat st rect, tue C~ompian aiviiiag
sglice re'ggoved go aieW olhiî'cs, filted -iietially lfor igeir îgris',a
No. a.4 aaud 16 Kiang streî't casI.

Eatitaig Ille M cgiir ilail frognit Ille caWe l'ogaid tlle Royal
Electrii' Coatiiiaaliv 'Lce aiivigig a large %pace.' IiThir exiiit wvas

mgade very attractive liv .cverai lutidred icanidesceant ligis
arracîgel ia l'et otas aiclîr tiae ceiiig ove' tIlle coaiaaysexiil.

Ian a sîi:ce abougt 50 x 40 r'éel tigcre were dis1iiayid severai S.i<.C.
dyn'amîos, a coaiiiet' liie or direct eîgrrcat iiotors aaad S. K.L'. il.
tersîatiaîg clarregit iotors, car iotors aaad coaitroliers, tragisl'orgi.-
ers. are anic llaîesCegî lampqi, iigi:tng arrestors, mvitciics
:îgîd %,oit gieters, anid, lin raca, evcrv.tiiaig ilectessary for a iist
Coaiiicte ct-ral stationi, wvietiatr for raîiiway, iigiatitig or uîcwer
pugrpiuies. 'l'le exilit wvas glchî admiired liy visitors geluer-
aîiiy. andt w.îs of great jaierest to ipersolis togiaiectcd %vigia tiae
eiecîricaiiiuîsty

A 30) li.ji. caîgiae of the regular situe cratgk type was exlaibied
iîy tihe Robli Eangianeeriang Comipaany, of .ýnihierst. N. S. Il %vas
direct coaiicted tu Ogie oif tige Ugîlgeg Eiectric CO's tdyamîos.
Tige diagiieter oif tige' caigigue t'yliider uvas giveai as S', strku' go"',

-t sii»ed 325 revOigtiois lier Miuîte
Tite el'itof Igle L'aaitud Electric Comniiay, of TIorognto, cou-

slted ci ogie .î k.w. igaductor aiterator. bauilt for Bedf'ortd, Quae.,
aait ogne direct ciarregtt dlirect tiriveai aaîîatiîioiar dyniamio, tiriveai
liy a lZolb Cogie, bgiit for tige clîiaaîCarri;age Co., of
Osiiaw.t. Tigere w~ere also sever.t1 steel iuiipoiar giiotors of tiai

caicloseti type, ticsigned for tdirect Connclioli t0 ail cl;tssi's of
miacines aand nieciiaaicai toais. lleides liai alîuve, a lacre wi're
siaowa airc laaîps for direct aaîd aiteraaatitug circugits, are dyaîaaiios,
bijuolar aiotors, traaisformeirs, etc.

lai Ille Maciainery liail tue Goidie & à1cCuiloca Co., L.imiited,
of Gait, Ont., werca.moag tue largi'st exigibitors. Tîgeir uîîaciiery

iaîciuted oui' large'« Wlicclock - engluie, wigicuî, b>' tige tva>' svas
*aldte t iage Toronto Fair Asociation, anti ote ao x Io aand age
12 x j2 Idcai laigli speed eaagiaie. *l'lese latter are of liaadsoie
design ant il'nishî, ver>' compîuact andt takie taji ver>' littie roagîl, aand

a -rc% tîited for eltiier direct conaîetioa or belid tdrive dyamo.
TIacir fouar gas aad gasolitie eaîgiaies ataracted tuati attention, oaîe
of tiîcst belaîg directiy cagiaecteti to a tripîle ingéniéî. Tigese
caîgiaies arc ameetiaag witg a large sali'. Tîgere sta also exlaibatcd
a nîuaîber of wood-workiaîg pîîiicys anti Wood si iilleauiys and a
gyrator, tiilis latter beimîg a fleuîr nîiiliag mnachlie of' wiîicia liais

l'aroi1 i' s ole Cagiadian uiaker. Aiîogetiîcr, liais exiaibit scas
grcatiy adiircd b>' mîachuiner)- mîen viitiaig tilge exhiitioni.

A tIis%îay of gas anad ga-,olimie cuiginies sas iatie b>' liai
Nortluicy Manîafactaariaîg Coniîianv, of Toronito. Tite iti'
'lSort ut-v junior-' gasolie caîgiae at tracied iniîci attenitioni, il

beiaîg :îdatited for thii ligiater work abotuît a farmé. etc. A j lî.îî.
hiorizontal gasoinue cogihée was îaset to rua le'ury in igiciai:te
grinder, andt duriag tige Fauir rejîcahediy- grouîid 4o btaiulcls ofrtiats%
jwer iîour, vii.hl is regarded as a gooîi per'oranuce. Thias
caîgiaîe sva% not tîsiaigilst fii power lt :aly ligne wieaa rîlaiaaiaig
Igle griaider, as it was aiso used for ojieratiutg a lccd cutller svitla
pnleumatic eiet'ator, andt îlid tiae svork polt aupik l svithl grcal Case

agît rvgualarity. Tîgeai tth.arc were 3 la.p. aînd i-, la.îi. euigis.
Tige latter was aoieratiig aie (if the Norilue>' Cîî.'s large triplex
ptliipiing euigiaies, thua afrordiiig a good t'xauîîle of wiuat a
mioderna wa«terworkb planta uîigî bi'. 'l'ie euigilie aand iiiîuîîu
togeticr were suowai Io lie exrcuac> compuact, and tite abseance
of firiaug, Iuaîîdliag of coal, sugioke, îlirt anid tsilrs wvere ver>'
tioticcable. Tiacse coigiutées arc ailo îsct for rîuiiiit civraiaîos
direct for thge ligliti,îg of gentlemcni'is rcesutiocs aud foir Otiuir
isolateti platas. Tige iiigtf.icitîgrrs claitiî Iluat Illey ar -tige aaiiy
eaîglies buit lin Caniada whica will dto direct wîîrk cil&a tlyaio

saaicccssrîaii>, ntllcr% lavig ta oase a %toragi' baitry bCIcwccu
englue atd lilits.

Tite exiiibit or tige Electrc:gi Cotistrîctiouî Comanay, ol' L.ondîon,
'vas ver3' instrîuctivet' 1 tigose intercstcl i Igle iiîiioraagat ticails (if
conistruaction i f clcrct.îprts iuc' iaavig uh laparis tif nia-
cinies vi exibiti hiowiug tige uietail of constrtiong anîl biglé

cisssorknauiiaiiîi of tîgeir aîiîiatrataîs. Tl'lcir %ltiî siiecd i iolor,
a 2 la.p.. raIning at 25.ui agi, sgwCu tu aîlvaîitugc tIlle ailalia-
bility cf ilicir mîotor'. for dlirect coniî'tais to piriaîtiag uîressl's andî
oiller sio'v siieeti .iaciiutt'ry initier direct electrac cougarni îîf tii'
uicrator. 'hiur dynigit lamgo, at1 50' .pa. igauroduaccî a

ciass; Of iachaigies wiclg, owiîg tIo tuacar slow spcecd. cool auîd
*sirl'souîraiioui, lîriaîg forward to particaular uîrouiiuieuicc he

lige of Ille dyamio. whlici i,; claluneu to bc aiiitîst witliogit iiaîîit
initier tigese coniditionîs.
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CRNRDI>W ~I~ECTRICAIj f4EWS Oclober, u399ITE'&DE6KRFWf an' TELUEHONFE
VIRELESS TELEGRAPIIY FOR MARINE PURPOSES.
MRH. F'. A. Iliailitniî,M .f.E, .. n'C,colintiiiiitte tu

th liIfaliax E l*. lit) Et long teil er on Ilfie i aliie tif n irele'.' t efegralii
for navali, îîîîlmarV and sliijipimisg irpeand more ~Ia.rî'uîliarft
il% toiti oun %%ellt fie marinie iileret%çnil t he wosId. Cticeriig
il s eiitiuieii itlie fat er spiliere liet)- : ftt~

IlWuî lout se.ts iîg ils imîaginiative Iliglît ta file rcatllîîîs %pt e
la tion ie d raii linug conîjectutre, lt iii ut otice pi lt ted lu.'tnidr

iiia mnî tri.Ie ay~, t ie .1,1ual motr k wliihthî i i' yaîiiig %fief

lirtiiim%ii 111e1 i, s .1 t tiifli ntd u wfiai lie ili i-e.td ati eager
tuo perlîrii i Ilfie lresenit momiîent . B>'- mnea lis t tiis Iliesetiger

Et iiovîig tiijti cagme lit. kejit mii telegra pîfie cotin iti iiat ti n illh
.11i tileIr slil 1 tiiijev t tir a fixetl sat in. A simili fit ted nviihi flic

. ii)a *r.il(. 1115tltlt 0911% kevil ilsi tcI tgr.u jîlîit commiciîîiatuion %vill fict
%botre tel Ili lî~it> elastiiabli,I'ttit e ilfias liei long Milicet'hotr-

tiigilly I ttl u Ille tiv 0ma '.titlsir li sîlili va l
if' tiîîirtiuglilv bcîjîef lu ariieul nif liffrtiacfiug danuîger tir lgtir

p'oxignlhy t n tlaîîgertqis t'tiasts niere tIfie sig iliilg ;tjijiiaiit«t'"
ai -eltd. Fuig. sa.'in, %il(%%% andt wiiid iliti in impu> aiîiîr t li effh'

î'îeîuvy ttif titi% %>%est '. vii ' Iceîgraphly, ;sie liervin ir le. h' esjteial
(tu..eir miarinie 'mgliiallamig."
M r. Hi îlton iî eu akes a% i exanii pie flic case of' i oct'ai

Si tiller lîtîîîît fion ilî ahlonte port to oeil-. t uîr owii %liorcs, antI
%tiw' liait. lîaving finiîl) ieu ltaîimiefr ctiiioiini tirizzl>' weaifmer

andt f'reticitiîig %hîîl ,ie Casse I)V ni' n!i ' of Ilie i ellgralil *i'steiî,

coitn itîînicat e n ithf %i's iliiius andt. if' îîeed blue give tu ail iiitoi
itig vessef lime lie.sriiig n oanJ distaiec i fle lighlitise or lîead-
land %he lia% lft Iui'luiîîuî lier.

A% ý,lhowuuig Illte tit'ltf for filie iii jloynîin of' wirelesq ielegraplîy
off fle Atlatict seaboart ni' Nova Sctiah. Mr. lilaniiilîtii '.ayl;

l etweeîî Seat IsIaiid and Caple Ratce ilierc arc '.ever.1l iliifort-
agit lîli ous staîiu'hîiag t lmo',titi Sablte Illlaid n'litr iiiïglh
wiih vt'ry gre... advaiitage ltu %liapiiiig, bc provatfed n'ithfîlice

mulais tif %igaliîg tu a disltmice nof thîry iiîiale, or a lts'. ditajive
if dearalile ;anid oie it fl ic Labrador const, iii the Straits of
BeIlle Illle :1iîul iii tIlt Guîlf tif' Si. l.an'reîe,. nIierc navigatin is ai

i stint i dmfittit and tlaîitgcrotisý. 'l'lie u5tfIsîlt'ifn si

t'avcilitut% s ntîild lue a bougtum ho tiliîîlerCe aud a cuetîi tt te Ie
countr iy. te ti y 5;N'iotilig tif' he ~Itl'.'illilii y tif ihl% blig mlatde a
s&tirt tif m-esius*, tir at aliy male Tht~iiiiihig fere are, nf

'oîîrie, detauls li tcniitti'tt i cotiiiet'taii vilh inicla sclieunte,
%netsi a% iiiitkiiig soic %gagionms s'il-Ilal sht1mon'.toeil%- linsil,' to ay,
t fev woîîiftt simifl> and autînat'icalf>' %igiimf iliîir niibler i' tle'ig-
liailon wfiiisit fier %gâations nîuîild lue ecjuiipfet for teh'graufi

ctommuinict'hin. Thlim agaii, ih siglt lie m;cessars' iii soilte iii'
%ancte%' 10 fimjecltu sI uf' nier a liresecriiti niitiilxer ofdegmees,
a%, Itîr iliistatIt I t',ilar tIlle àîirMaC'le' Io a fiarlir, Ilsmi nchf vase
i %%o saisons iiiigi Cli iit %îgtial'. liver a certaini arc. ,o %ti s1 rt'ider
il fin-It)IC for a ssluit gel a t'rOSs.be.u1iig andlet;bif lier

'fe Mî'î ir. Hlailtonm t'tîitiues Il Tite %%-%lentî fia' licemi iii jirav.
lita.l ti'.c iisfic tiai.. auit navi for oiser in'î ît'ar,. ail.. for severai
Illititit lil.us liîtcl (i f~ iîe.uîî' ti' &ttiliimtiut i ue i n teel I lle Soth

(;C..tiid ... m igfîîiiiî11 and file suith Foîrciaîîd fiiî is Ill te
siit.,t% tif i'>asîr. Tt'fegrapiî basag' ie e ci m'xcliiiged

binisio i atiiilis tit lic sti f i'.ngituîitl anJ F:rancet, ahi 1 coini*
waiîiahuS-lfi ~ ' svsetli elasl;ed. Ain iIICrb.I.sîg fea.i

Ille~ in thfe e XleriiileiiN is tIfie fac.ifuî v n ilh f ic %ItrîM. Iiarvomi
sttt.etfs i t'ti ng tilul a ilir r tf ; I i il tfat il camîlînt initerfère

wa mIllte tiutr it n. 1,e11% .îi.-. matie iii tlle apicas'tin tif
îsu'l'. ifugraîliîg Io 1 ir.uî'i.al w 01k hai.isec netsil as ttî jitshily

lise ltiiit i liâî etill I lib,t iiir al suie qulion hOu everi' c an lu1
ail b. f tif sî'sseis. îtiiî'hcr oit tilt* 0ît'ai or iii Ie greal fakes.'

Nie. Il. \V Nt-iti. g..eegi msfiliii'iitelit ni' flic Nt'w W.'st-
Iiiiiîi ,r I% lu t îistîes Coesl~ie ''., j'. ai fire'%viit t'ci a %iNait tu
fi% bulet mii VI'siî' îi 0n tl fl t% uNl i. Kentii% initentiton III vilt

0mfia..gîi. t,' Irt'îî'.uuî.t. *ltor sio, Ntotîitîre.t.i and cilier t'jtc je(iti t fltc
titi is.. nIo i' tslll Iiîg iil.. i.ite',t Ielejiliomt' ic .îîi.isr. andt afi.

1utm.tuis V* ilis'i 'l em t'. SIII %il a %ir lest 10 .îilitg Ill ni fî'li t allifirtisvJ
In t1.' il t* ls \«.tllIîsIIsS i Ext fia igi. At lieit'tli iit'rc a.rte un tIfie

Va'.'t In1is et'î la uge. nie t'i - &lo % su isv lifier%, anmd lit' l1iisn i e fas
gîi%i It h imliai estenit tilât a t.thl.n'r if iîereat'ti calpa.

SHORT CIRCUITS.
.Nfî-. I. Il. 'I'iitm' wifl 1irtîfably iiitroluce a focail telcjîînie

'.4sielilil1N ;Matlitwanimîg, Oîîi.

'llie if lidstî fIay Co.'. art' auboîut 1 estabmi lii îeiîlioîe cornîe-
tio f01trts l'on Sîinil fil% Siîmith l.ittilig, a tfîstimîce of' 10 iiifcs%
titi flic <itehîSIs river.

,rhiltf.trtiliiitif (l pulie wotrks4 ai ot1nwa Initesu tendetru tif)
tu Ocinluer .%ilfî or tlcht' ipjl> tif i6.î toits ni' galvatmiet iroil iu'fe
grufili wir. fotr fit Lamke feîuî-) .il lem.

MNr. E. A. Dluîifster, ch'ijer cferk ili Ille Grcai Nortiî'wc'teri
'legrîîil Ciiiiîiî;tiiy". nfilice ai f laiftîî, fi bet'n mos'ed to

Foriit W'illiaii go aet'et'fil responiiiiible fi'litil n"ithlici Caiîadi'ui

Title Coluiit'a Tleliimi & Telegrapli Co. 'nu aboutî tu con-
siriiet jeti futes. ni' jîraate tle.pioie fumie'., exteiîdiîîg f'ronti Grandt
J"ork'., B. C., t) fige variostitî îistes iii lime sricimity. Ami order lias
lieeîi gis-ci by Mr. J. 1'. Girave%.

Ora P. King, Fred finiefl, 1). Il. MeNuil and R. Il. Ilarmîter
.a-re %. eling incorpo0raion a% lIme Sîi'..x auJ liainstiond Teie1îhone

Ctu. Tliey pinisow. eret'Lig a Ielejloîie fllie tlits faitl froni Sussex
i) Jt'ffries' Corîter, IN. fI., and wilf exiemit il tu ailier points laier
tilt.

'l'lie Ille lege Coijamîy are nîakiig al ntimber of' exten-
mis anid iîilpro emîeîit t1imir fines along ig Ie %oîîîh shore Oi'tfe

Si. L.awrtet'e. Unîdergronuud conduits lhasve been laid as far as
flic Victoria Brmidge, Moitircai, andi il as expecteui ta have the
flie il Si. L.aiîert eomîîpieicd iii a shoart finie.

Th'le Dommiioni g..îsertiiieni fias jlst iei flic cntiraci 10 X.
Ciemdream, ofi Qtel mec, for the exteisinli ni' Ille teiegraîîh %)-.%tesi
frot I Bg Rossiniane, Que., 10 Cliaîeau Bay, Labrador, ofpposite
Belle Ilk. Tite iciighfm igie tu lie consiro.cted is 3si uiiesu.
Tfile polcs wili lue .supplied fi>' C. J. Ilickerdike, ai' Monîreai.

Tflt: amînuai geiteraf îmceîiîg of flic !larcîiolders ni the Great
Nntfist'esierii *I*elcgrapî)i Cnîîii*tiy was bielli at flic lîeadn office
iii Tortito oit Sei)tctb-r 27t9h. Thec nid lioard of Direcio,%
and of'ietsu were re-elected, viz : iresidenti, l. P Diiglît, To.
rut)l Aie~rstei,;dani Brownî, Hailan ton ; cirecinrs, Il.

N.Bairtd, Jamiies. Iedlt'v, A. S. Irv'ing, W. C. Maîthen's, 'lo-
rotiiî ; Richard Fumller, ilantif loti. Ilu. n. cDnuIll
Ottaw'a, atid ch at. A. 'rimker, NewYork ; sc:rcî:ry auîd atîdir,

(;t.D. 1i.erty ; reastirer, Arltur Cox. Titfe fimiauciaf ,,iateiiîentîs
lir'.%emitetl %hmowed a iiiarked imilfros-cuneni iii file rev'enue ofni'le
conjuiml>'i osver rte. lureisioiis ycar, and ih %'as sî:id that flic omît
hock f'or fict cnoduîg year n'as NtifI mîorte fnpefii.

Mr. M. T. Qtiigl e>, mlanaîger of flimc C.15
.R. telegrauh office a

%*aiîctiser, Bi. C., is asiliorjîN' for file fsienti timai Ii, conipatny
fiaI, îmatle ;&rraîigctîiiei nilu flime Doiniion gos'erimeiih for con-

meio j l i c list he n'w beimîg bujît imi time V'îikomî ditrict. 'lihe
sN sîeiii Io lut lue ttlojliteti nilI bflinht ti' et'nding mercfiatits' fiiig

ilesg s flic Vatncouv'er offices tif file cnitiiamieidit'<ig busi.
lac%% iterc, Ille latter lu traimiîj tfigeas b>''pc:laraîeumt

oun :tf leamliir'. goiîîg norifi. Tite idea i% :o hiave packatgc- aof
lî'sgsgo, say>, vicr>' olîi'r tias frnits V'aieuier. At Skag.

svts Ifieî wilfli bculat'td tlific iegie hu Bennetct, anîd ah tfle latter
laje n ill bc i gm.ii e o iflic lie beimîg luu ut by fic uDoisiiiuioti

gtîserîmîîemîî and forwarded to Danson.

Mir. Chfas. Park fias% becti engaged as teacher in Eîectricity
amnd Steauti Enigincerinig -t the Toronto Teeltiiical Schooi. Mr.
Pa.rk n'as ne of fic four %.Iudeîis afin look the electricai course
ai flic St'hooln tif lirateical Scice, Toronîto, in flic flrst >ear ai'ier
il, t'Vfisiiî'i. Cider Ili' dircionî il il expectei fint flic
t'lt'erical aud %teamn tengincerinîg couscs ah fic Techmicai Selînol
ijl hiconie eien mîore t'fluîeni lîans imi Ille p)a.*

Me%.r. olMaîîsIuu' & .3icMaunis. Sydniey, C. B., are in-
mailinjmg for tIe N S.'.cotja Stee & IroiiConijiatîya compiete

eieehrjc ligliiing pliant, enîîsi.timîg Of' 01ic 7j k. w. S.K.C.
tn'n iîlia'.t gemîcrahoir and a a omplete eqinemh ai 60 aller-
jusiaiig cuirrt'lt ticloctl aure lanips, Tl'ii. ne lielicie, is tlîe

tii'st istlaauîiuîCanlata wiiere ni, tlttrtaitig ctirrenl. gener-
attîr hua% its capacity emtireh"lak tmpl n'a wti arc lamp% ahange,
andi% .p:k n-el ftor flic f'utuure i aiieruatimig etîrreci arc lamps
and .t lso t) tifi lirtgrt'ss lîeung utade ainig ttiese fines. The
cmîire pliauint a triîishuud b>' the Royal Electric Co., of Mon-
ircal.
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TRADE NOTMS
l'iîe Robb Enîgin:ering Co., i%îllîlert, N. S., are inîlîjlyitng the

towîn of Necipawa, lia.,witlî a ..teain plant for Iteir liew
elt'itrie ligliii:g systein -- a soo lî.p. coiitiiouîîd engine and two
7.j li.p).Nlutîîtord imîproved boilers.

1T le corporationi of the city (if Winniîpeg, ilrotigi il% Water anîd
I.glît Colnii'...%ioiîer., lîae aw.aî ded then contract for ilieir in-
caale..ccit electrie liglîting 111latît to the Royal Elecîrie CO., of
Momtreal, the plant go etini..t tif a 6o k.w. S.K.C. two phase
alternatimîg genierator, with te necessary traîî..forrner%, etc. Tite
order for lthe arc apparatu% w.tq placed with the W~estern Electrie
Co., ot Chîicago.

Over rive totsandt letter cari iers visited Scranton, Pa.., on
Lahor Day, antt took part inia parade wicl preceded the btîi
ttc,, session tif the geteil asititai convention of the Nationtal
Association of Letter Carriers. Itn honlor tif tiîte occasion, the
bîî.itîes Ilott-ses otiie city were Iiandsonmeiy decorated aliJ cec.
tricai dvvicc.. were frcel3' u..ed. The International Corresponnd-
ence Scitools iad a large mosiograoi, 1. C. S., with letters coin-
po..ed of red, wiie and bile incandescent lamps, in front of titeir

littndred îiîousand %ttdet., and as ils mail ik liatdled by carriers
iniail parts of the couinîry, iley %vert! mîch iîîtercsted in inispeet-
ing the homte ollice at Scrantonî. A constant streani ot visiter,%
went ilîrougli the building and ont Friday eveninig an informai re-
celîtion was given the letter carrier-t. llundreds of theni visited
the building and saw liow tire %vork of the largest schooi ini the
world is conducted. The instructors, text book writer4, corres-
îîondents, bookkeepers and otller employecs were at their delks,
atd the printing deparînient was aise. ini ?perdiion. Over 500
people arc empfloyed ini the building, which is c of thie finest in
thle city, having been erected cspecially for te International
Correspondence Schiools at a cost of $isa,ooo.

l'le U~nited Elcctric Compan:y, Liiîcd, of Toronto, have been
rtt..hed with orders recetîtly, nlece'.sitating the operatioli of their
facuory 13 liotirs per day for the lat two mentir%. Tite following

arelloe oft he recent sales of their apparattîs :R. E. T. Pringie,
Montreal, two 6 hi.p., two 8 h.p., and crie 2 h.p. motars. J. & Gi.
IL1 Voutng, Montreal. on1e 6 li.1 . niotor ; Dominion Bridge Co.,
Mlont real, two ta h.p. motors - Kootetiay Electrical & Cornstraîc-
lion Co., Nelson, B. C., to k.w. generator direct connected; Mc-
Eaclîern fleating & V'entilatinx Co., Gaît, one~ 5 h.p. illotar ; Mc-
Gregor & Mclnityre, Toronto, one 8 litp. niotor; John Turner &
Solis, Toronto, anc go h.p. motor; B. V. Nayior, Nayor, Que.,
j k.w. dynatto ; Bourque & Ploulin, Ottawa, one s2 h.p. mlotar
Auburn Ilower Co., Peterboro. One 4 h1.P. motor; Daîrling Pros.,
Motîtreal. crie 6 liîî. and one 8 lip. motors; Tonto Lithograpîh.
isig co.. Traronto, elle 8 h.p. rmotar;. Royal Mfg. Co., Torointo,
cie l0 li.p. mo:or; Cronmpton Corset Co., Toronto, one 6 h.p.
niotor; E. S. Stephenson, St. joito, N. B-, elle 2 11.P., anc5 11f-
and olle 4 hà.p. molors; Rat portage Lumber Ca., Rat Portage,
on,~ 15 k.w. dynaio ; Alex. Dobson. Heaverton, Ont., c'le 4 1 :.
motor ; J. W. Skinner, Mitchell, Ont., a 6o light dynamo
Godericli Ortcait Co., (3oderich, a mac iight dynamio; Dominion
Bridge Co., Montrc':i, -5 arc lamps ; C. T. Young, fleaverton,
crie 2 li.p. motor ; Miller Bros. & Tomis, Montreai, two 8 i.p.
motors; Nortliey Mik. Co., Torontlo, elle 4 11.P. mater.

SPARKS.
Mr. Edward Camnpbell, eiectrician, of Toronto, died in St.

Michiael's ho..pital recently.
The ratepayers of Weston, Ont, have voted iii favor of in-

mîailing ai electric plant, at a cost te ilie inunicipality of $7,oao.
Th-' Nova Scotia Elcîric Liglit Co., which it prposes Nuppiying

light and power os: a ?soniewl:at extenisive tcale, htave engaged
anr engineer to report on variotîs water powers. Their option:s
incide Ille hicad waters of lte Ga..pe-reats river and the Curreli
brook at Bridgetown:. Mr. J. W. Bcckwiîi:, of Bridgetown, N.
S., i,. ititerested.

Mîr. F. A. Cheniey, or St. Cathiarines, miages titat arranîgemnents
are campled for ilie extension of the road te Plort Dathousie,
and an effort will bc nmade to convert the existing twelve utiles of

road iitto ani clevtrie ligie tii faîl. I t i.. especi cd that thle
pitaseitger service wvill be rotî liv clecîricitv tItis . bu1 ttt thei frc'iglt
btîsiîîe.. vili be olicral cd liv meanis of ..t.'itii otil iext %priîîg.

Again the cotîncil tir Ille cil). tif îîitnwa are' dli.cti...iiig iitili
'iplal otîesipcf thei elct ric planit for c'ivie ligliîîg. Twcoin~.

pallie.. have ilow to lie deait wiîlî, tIte Oliawiî Ele~tu ic coliipauiv
aîîd lthe Metropolitami Compîlany. thte work. (il lthe I.ttte:' bliig
ouly~ titider cons.t ruction. 'llie Ottawa Coiii.tiiv lha% nit id thei
followiîtg figure% ais lite value af tlîcir tsN.ets: capital ..tock,
fulîy paid tîp, S;60ý,&8o; diebettîtirc'. bc'aring iiiterc'.t ;il j pe'r
cent-, $320,000 *, accoîitit4 owviig, builaail' etc., $iss.qo4o,41 I
total, $1i,248- 740.41. llte gclnera'l 01piniOi N 111tat Ilttiic'iplt cOl-
trol of tiectrie liglîtiitg ini Ottawa is yet faîr di..taîtt.

MOONLIGHT SCHEDULE FOR OCTOBER.
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SUTTONS BOILEI COMPOUND
Neyer Fails When Honestly Tried

Abesîns in its inanyor, e
variety. MItor, 1a.r

luitWick and ko>c.

o ~ ~ A.N.WV.t.tt~ ipe c.acrinx. crîttent andI

wiLNTUU (>1k andi .rea',, I<ulIer
I'ickings* I;itig andi Lace

pàcxileaîtîer, ttc.
lemAlJl Rcitittnt.er we carr the lar.

gec%t itot nîo,î %elect stock 'if
L.fi Eîg:neers' Souibllis int Ontario.

0 ~Write. Of »Il'tonc 2239.

The Win. Sutton Compound Co.
0f Toronto, Limited, Consulting Engineers.

1116 Qunen Street East. TORON4TO.

IMPERIAL PORULAIN
HION POTENTIAL TAEMARK

I NSULATOR8 IMZRA : mu aA

Tiiese Instilators have been adoptcd cxclumive1l by sîhiprant Catiadian
T sisniission of llower U nes as : West Kote aPwer & Llght Co.. Donnlng-

ton Falls to Rossland, CaaatPwrC. fHmla, Decew Falls ta
Hamilton ; Chambly Nianufacturing Ca., Chambiy ta Nontreal: Llght, Heat

APower Ca. o f Lindsay. Fenelon Falls taLinda. Tow ?o Orilla, RaggedRaid t Oilia ad an ohesIn a teStates, Nexica and
___________Australla.

?tddress ai
Corrcspiondetice
to-1

6ernera Agent, 7 ARCN SIREET, BOSTON, MASS.

I.-a

octolier, 1899
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SPARKS.
'llii a'lectri' lîglil a'îiiis.e tife *IIitital Oetai., lav 'aet-il

'l'lie Cent aaisok 1 lettic mi .git & as'ertats.îy eCetIatk
Que. vitsw i wenlk os a atei'n peava'r liotta- ttit li ld eet

tucîenr' %la'.

Little llOrîttiv tgrte.uti suisniriaidi al titg t litiele%4 Carrnge

Ktsli' [)y . aaa.îafiacS a. crig sa Vlklgssi%%ei

Miî. ,lhu E. auisi. al îa îla' lraitsa atf Si. jinut, N. Hl., lian'

ri'u''iatata'taalei Iltaesiitiits le aiire ailatrit '.5 t elt, et ait

A lIi ainitr> eligiita'irs '"acnili laiiti'a'it rgaii ei at
R egil, N. %% . i1. Gro~i. Cit cI re.iîi'tlt. 1'. S. i1 iscox sein,-

ta ns, eai Pt. (;Il i unt i rvassîîri

i lit' p sia rail ' t vltnat ins elae.. i ligitaig Ini M illauiaa, Oant., ex

ae nI lita'en I~al ai lis at.ia . liatli tia 1 ie.%tseîi tf retewnlwitl ib
i acar ai ti t at rfý t aiii il aiet îîalg.

l'sac Kit %tv -elic a t. niatiat, liamitonei, as :abett te bi' woaaîtit

sai. .%Ct ai retecl sitî.etîlg t i'rchiiirs tlit aseis were siaewitul

li. S:-38 i l.4 iait uSe li;tbilititis $',-,2103

I wt sel a e t'oin * ti Illaie asrrenit magatzines, plase.-

i. treit aait ti''. ?' Ces 9.4s11lY. Jtalait, l'110% tii lady title

Elci Sîsask ;liit lias' Sýter.àge Bn.tîeryv. Ex.

'l'ie Sîr.atieri Eetîrit' Lagiat Comansaiiy -1 e ceetiîig a %nitei

si.ick sol cerfi Ilatg aitt 14 teet sut Ilai balle, Il il aet imptiroablle

a liai t inthIer bistier watt bi' iti%'tallei lasalae itesr fiattireî.

'llie Oîînwsa i'ova'r Comany lins beets tortîtea i.slîli a Cataitaliza.

filli at l'liee0 T ii ieitsers& 1iset aire %V. C. I'enkin%, A.
W. Fraser. NI. C. Eiley. 1. R. Armsstronag saisd Joias Fraer.

WaIit. ltenist M.aL.eaî. iB. A. St'., at MeIGlill iiiversily. Mont-
îre.tl. lai sera laitt;waild aî sciai'neen rea scitlariia tsf £ia a% I
yi'an. tt'enaile fer twe vears, b Ilite l.0ît10e11 Exhiblitei et 185.j

Tise J. iH. .%-'.ladewts £Nfg. Ceaitpaisv et Willisilteg, have pitr.
ela'ie.ii irasisliai'l Elet t nal Ciait iacîlis Comtanyis. at Londoîin,

Oueîi ont. ti cu hrr ; vols, 's ipe 1 d, aitiitolar io lit.t. mtttors.

'l'iiia i lsakiatg. F. %V'. D)rake, joiast 1 eutr« y Nlesiatyre, %'Vai.
Malaatcsandt J. ti. Crautatkrît. elf i)iatteîa, Onit., htave lae'i it-

aisrparsat îai.a tat ell D8iii aEl'ct rit' Liglit Ceaania', 'aitt si csaptl

'llie at' ta ct Poe r Coistiiity, lance iadie a panepo'.iIit te Isle
a itctî t i liaiioii t e rale tliti %e%çtgc instercepationt vorkli b>'

cleclriaiiy. .'îiselaer offer has Llla ena limtle le pist) tlisc city's
watlir itl>'.

Mr. G~eo. C. Relata, iitsxe.tor tfur ela i'tcer lInspections andt
I isruase Compianyts et Toraonte, lias lîspei'ted elte bîsiles ia the

vamit1tîlire %tatitait1%smas Ilai Cilt' et Ottawa, afie lis ri'cmeansded
tiant seaaae oft iliissî la ra'iaiaaceii ty asew hoiuer'.

'l' Siairgeets Falka tal Co., ot Sitargeois t"Nl', Oat,, lias
n'.keii tlie ttsn fer atsoifa'r bttes% tf $m12,000, in relianti for wiaicts

aisey agrîe. saitg tiier tlitlgs. te rena'w tlise cectrie ligbtîng
t'iitiaîit fer a teni ot -- s % .anaîis ta iistaii a telci'jatat systena.

'T'h.el~isi.i CosasI njii S Coanssy, tsf Londonet, Onta., lavce
t'a c'tl t Isasci % aili Illte F. Gai-sa-dot Witte Comptany>, of SanJ-

sciis, Oeta., tati a sewv ta lt.ja. mollir. Ml'ais censpaay av e finat osai
at tise satine aitlers fer tlise lat five yezars, ad exîtres tîtenasves
ciianeitiv atified siI la it.

''lie Bransiferd Ehectric & io'irsî'rng Comany. Brantfîord, Onte.,
-ire r.stsiil imcre;'.iiag tlisir iss'ver tausiaiss. Tlite Key%, Soaaaar-
salle t'niaislg i e. l- n, sa'.inItt n- 3st. 11-P e jaits in-C ls
ataaitoit isieter %vitla îs'lsrnctla t e st iliar aiea' priatiasg paresses.
1'Tha as Illet secondî îanimst img es btsetltt lias [uit ia alter.

T'ise Electîru ah es ratîe t osa1saaa>b, ef L.ondona, On)t., i a titi' r

Fa-Celit aii %vila else N'Viiampeg Stret't Rsihwn>' Comaany tan tise
(e\Clhasgiig et 500o %oit asitera fr Isle .,ý0 voit sybtesas llrei'catal%I

lit tlassr.tluastiti iaeni. 'ailI isase ja isn carae a few dacs Se seconda
li.aad iaatoîen et(.%il %ires, wlsics tlic%. will hi' able te.- place os tic

iiaîat .aîs %crY ne; «1sinhtlire.

tl' he etuia Mainteanse anai Cenaasicîtien C'e., ef Toronto.,
l.,tiittl ki. #sst- s' t as l ic arc' .ani' a tatitil5 iaiss, witlt ceasiracis
atat st'i ai litssasa SS ri nag tîstl tlie t.ilhua t csilta ci . lthes tac
ses Va.l large pt1s' bIanda. sait t iîiîaag elle' aastraat for title Castre

ais.ahi i ss il isa alatric IIaglataatg îsh.ai: ter iliai't..elt.ardl ficistz .

filala liaio Ce., l'etinite. iiii% hcittg a lani etf 5 ligli', wittt

-() k.wv. ga'aarater, ssvstclite.tnat.etc.. coaaplete. ila ianepos)otl
te t'.t. . aaîaa Geaî'.s ijlecti Iit' a sSitt.

Tite St. Catliariics Celd Sierage & Ferwardiaag Co., [.iîaiteai,
are rt-a~ing ileir direct curretat power saa-:lce in usls iteir
%v.relaîaaîse witit et t% li.1., twe lss'SKC iairla iatr
'l'tie cia n t fur titi% macinîe la siipîilied by tIlle Si. Cathlarinses
Electrlc L.igit & i>owcr Co., wiae have' recciaaly- instati'd in thieir

Poer lioase et zoo kilaiwatt twe ass S <C geseratlor fur biil
ligiiliaig aaid power piiarpoes.

ZNessrs. Brewîler & INeNa giattat, cosîrivtof4 for tlitilowser
cantal t tlic Mctrojselitn Electric Comnsaay of Otitawa, have

iimrewra est Ille cometc, fer Ilse rea,4eat, il ks said, tieat tliey tend.
vred tee loe. It i lic itntentiona othe tiarecton if etile Mietre-

iselmluati cempaiy [l Coasplete flici work tlacîsaselves, ai large
asiilaer t effets tsig atow it work, ontdes- t lie directions of tlic
,.iiefenigiascer, Mr. .%vila.

lThe Eicctrcmiai, of Lonadon, , îaibliasies n shoert descriptioan
t fic lesraynaar fnal. Tite' triîacipic tf it k tchat tihe fiaent ii
woaisd( ae tii fertes e n cuit areaosun a peciaiiy lart!lIanrcd cylinîler
et n beti> %% flia.t l breaigiat te inicnaescece, apparcîti) froi

(lie heien ot titi.- ii.aîaîeut. Tite' latiap is ,aid ta bc' briglitr, aitid i
is ciainichlat oiaiy lt:lf fliac eîsergy is raqiiri'd to p" odutce tlic
--ase cnasttei poewer, tlie saviig tiacrefore bciiag abott s pccit.

l'ie t)eaaaatrira Electric Compny liats becas orgaasi7cd is Mus.
trenil, for Ilae patrxse otdoiisg business la l)cmrnrr, West Indics.

'ruse franschise% ot hIe Brillai Giaa L.igit & Pewer Comany nd
tise Georgetowns Tramway Comapansy hiave been sceureti, andi i
gropoeet to cousvert (lie latter %ystem ina ait elecînic rond.
Etsgiiseer have conaicteed tlise strveys. Messrs. W. B. Chaap.
mnan, Jaraes lIutchisats and B. V. P'earsons are lthe provisiosai
dircclors of tfie ceiaany.

At a revent maeeting et tlie Vancouver city cotcil, n letter was
rend frona tlise secretary of tise Board of Fine L'nderwriters, :taîiag
tuaItliaat body tendi appeinîed Mnl. A. K. Sîaelling to tiac position
t electrie wiriiag inspeclar, vice NIr. Nlcâickiaag. reigtned. Tise
letitr ensbodied a reques ciat flie couticii passa n ty.law eîatercitag

tlii inspection oe eectric wirng, aise Board ot Fine Uaderwriters
teà î'a> tise iaspector by tées, and Isle wiritag 10 be datne salis-

<Cacorily te tchat officiai. Ttii wasa greed to by t le ctiticil.

AI Isle last meetinsg ofttie couicil of Grec!iwood, B. C., tlisc
questions of tise extenssiont of tise electrie ligit franchsise was con-

,sidereti. Messrs. W. A. Camapbell andi J. McGrcgor hav~e nia
option oia fle Boundary Fais for power ltsrusoses andti le elecirie
ligit franschise fer title city. Tise latter expaires on October i.ýt1à,
andstiliaes a %teani pint is pusa la t,*gener.ite power, il was
staied chat if Ivotilî be impsossible Io complete tise dent. Tite
prisieteraN agreed te put iii a %teamn pantasn once, altiiougi inan
couplte et motlits tlsey cxpect te hanve cicki waler Ilaner la
operioit.

A ftal accidetnt occairreti at Shserbrooke, Que., Miena a litai'-
as taniseti 13ettoit, emaployeti by tliti Shierbrooke Gas & WVaier

Comipany.' was killeti b>y ceaaiiag ia conitact witis a live wire.
Assotffer ti tanset Kinag was aIse rendereti isîconscioiis, hbst lie
wiii recaver. Tite efsetsi lu question werea:bout to liait tiap a lana1.
Tiii'y pracecedt î loscer tise brace ta wsicii tise laaap svas at-
tacised, aad nos Iisving a ciaaik iîasdy ta work flite muith windlass
ois cte taule, Jienoit and Kinîg sote: tol of flitc wiadaNs wtt-e roja'
se ns te itado lise '4 dag.- Tise tfoimer iaad hoth bais liands on
tise wire, wite King oaaly ussedtiais rigit isand. ltnmediately
Kinag crieti out, but sea btretag was Isle curreat ctiIkBnoit neyer
spoke, anad belore assistance arriveti lie was denti, laaving ne-
coiveti a caîrrent ot 2,ooo volts. Ilis itands were buraed te tie
boute, and tise site ot lus lace was baîiiy scorciieti titroîgit coming
an contact wii flise wire, las his struggic te free Iinaiseit.

Titi' Pnrry Settîtid Electric Liglat Co. fieldt its ainuah meeting lafit
asetti. Tise clecîleta et directors resulteti as toilaws .S. Arna-

stronsr, J. F. Mosciy, W. Il. W. Armstrong. E. J. Vinacent, Dr.
Watsont, Rev. W. Evanas and Jelan Clark. Mr. E. Pin' asioveti,
secondeti b-, J. F. lesi ait carrieti uataniaouly, lianit we, tise
ianreitolders i flisc Parry Sosînti Electrie Ce., Litited, lit tisc
asistent maeeting asstiabied, desire t0 pince oas record tIse eslcem
ia wisici wc bave always field aur retirng misanager andi secrelnry-
ireastirer, Mnr. W. 13. W. Arîststrostg, niai Ie express aur con-
fidence ia lsis itategriay andi atailit>' sciicis lie bas se steadily dis-

1,iaved il> Isle CesadiaC ansi naass;sJgetascsst of titi cesays a;
-nii wltile we regret cxcccdiigly tisat Mr. Arnitsnong lias de-

îilcd se seer fais coatatection witit tiais compaîty, we liiartily wisi
fillis ecry nticccss ia tie protesbiosii li as decided toenfater. Tite'
director'. lave clectcd Dr. Tiio-;. S. WValton jaresideat ; E. J.

secreta ry-t reamiurer atad mianager.
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THE! ELECTRIC PLANT 0F THE MONTREAL COTTON
COMPANY.

\
T

ISIT OF ~ iNIETtN l%- TuE NhEw 1- SUNIi Ctl'iîN NlrNi -

O.s Octîober.tli aidtti ll ie New luîglamîd C.oon Maîttifite.

;i mie cily tof Moîîîu'al. Tht forenitootf lise secondt day wasRý
dtvotetl ioni trip to 'taIlleyiielti, tilion inîvitationî of the C-etîcral
Elccirie L'îîitpasiv tif Scliciieiitil, N.V., lise Canadian C-eteral

Elctric Cosilpany;', of TIorotot andi i'terboro, andti ei MotitaI
Colton Colipauîv, go impeel Ille extcitivu, workq of' elle latter

Comipaîny. he mtain tilîjct (if' te d'uit, lItwever, %vas go viL'w
tlie iagiitct power lîntîse auîd bI wiîcs'mq Ilte application of'
clet'rir power ion coiloti niîtia'li:igîîios.

A rcptvscîttaive of lise E.LEçrRlCAI. NEWs' att-otiiatid tlie
parly. %t tyonoclork a s'itccial grain or fivc coa:ches, f'îiriiiitl

îiutirsîiîrni Ili ith 'u cil;îîltliil ehI titilot.en. il ittiglil
Iît %ltIed tiant Ilite worku ti e lite Mtiitr,'a I Cl'tli Coip.l uco'tin.

lirise edglit lai gi biinmgs~, stoiiî'Iu's, iliait tle'i suite Ili. mîtieî'glit
ni suîe rcatei:ng li% te 'utrS . Tliv~un . tticdtt on Lake
St. Frant'i'u, ai expansiont tif Ill' Si. La.wrî'iit, titi a t'.îial abat

I welsî* iles ltong. 11%.î.ît' (lie Di' oimintioni gti t'rgiiiit. a
(tin beiiîg cotînîriited'î bli Vil ait1 isiaiti andit dit.' lliiiîiti tl t
ttîaiîîtaiii a1 stllicit'iii su ogvn walter ils Illte ea iî.il. .\t Iii' dan> a1
lîcat of' lifcti lt'ct ail tigli watî'u andt v'ie% eni fot 'l lotîw wVatr i4

obtatia Uit. For tlite vii ois tIl 111 a ltt'aî ravtei lias blti u'xra aletil
9,000 fi'et l01ng a-ed t;apt'riiig lt01 230.~t ft't dg 0 vi 'iirétt' to i 6ý
fect %vilte Ill elit' , (lie vails tieiig ctîistrucîtt't tif t'tticrtlt

faeced wiî h t'einiit Iby I lie a rrangemiet (if h li Iiad tact' (lic
ftînîîattotî of aîwlî'.r %ce lias bee'it %s tîded.

Int le pîowetr huNet' a stls .ttim"t. tît 'ltitI iii t', 0ox X j fueel
tith soîlitd contre'te fotîttîaltitii, i iiîî î î't u art. 'l.m 't, 'at'li
coniîa'iiig four M cCori.tîk tit inch i irl ital liirliiii'. r.îîîk iig
î'igltt iii ail, liîii by titi S. NlIot gani -,giît hiii îuii tif' Viii k, ll>a.,
cadi tiaale tif 1i'.1oîiî,j, .1p. et el'.i t''. îii.ioi' lier intitulei

tIONTRE.5l. CorT'rox. COMIANY'S '.*[E.FCTRIC ' Iî.ANT.. -T'.vo oii TuE 4o0 E. w5. (*is\t it.STots.

by cotirtcsy ofielle aiboe iianîcd .eleccirk coiîpaiis, puilled oetil of
Bonavetîttire %t jioit itl alicuit tine Iotler aîsid ai Itaf latcr thle
town of' V.tlleyl'ucld, %onte forty tiile% froni Montreal, w:ts ncatclilcd
Going dirct to the p~ower ltouc, Ilte îîarty wa'î taketi charge of
b>' repneecittatives of' lte Geiteral 1EIlectric Coitipaiy anîd tise
Canacliai Geirai E-lectrie Companyv, whto explaiied lite poii' of'
intercat conceriiiiitheli cîcîrie pîlantî. Not a fcw of the cotoît

mni facitirers lîtitl Ille Eatcrît Siaies î'xîreswdt %tirtîrise ati eiextensive ciîaracter, cWficiciit-y anîd ccîoiy of' operation of Ilie
pliant, wiiicli isiite of uIl tiiosi cottîpiete in escry respe'ct ili
Cantada.

Thtis plant wias described lît lite 1-..EcrRtCA. NEWS of Mat.rci,
t897, but sitîce tiîcn importatnt additions hase becît mtade,
thie total capacimy tif' ic patwer botuse bciîîg nio% taken tel). !iiii-o.
ductory to somne îrief desails of' tic clcctrie plant, anîd I0 givc an

tiný1"r a I3 feeî lit'ad. 'l'ite iiiiiiit". art' tlirecîiv coiiplt'tl (o four
sepanate jack s htwîî wvlî'l% ici t'.t-l, iaced iii two rtiwq ex-
tciidiiig telic ciiire 1letigi It tf Ilte potweur lîaotît'. Thte 'slictls arc
govcried Iby at '.iplg&s lay go% et itîr blîîlt' ito ecijack sitaft.

TuE Ri.E.crut'Ai. i: !iîî"tîN-r.

l)irecil.v t'otîecied io four jatck %ii;fts art' ftour gu'uitnaior tif' a
cap:iciîy- tif' 400 kilowait' ai (0 %.tilt. tif el'le tthii Geitt'rai

ciirrenu ty'pe. TI'wt tif t lît.'e gelltictirs arte Iîtotitt lii ll ccoîi-
paiyiii~iiitit rI tit, itlictigli il asitiglit lic etitii'oi% îiferrcd

frotin the iiîit ratictt thait lite gtn'r.ît tir' aîe o ot partall inia e
For field cxcita"titîit W M 4.POiC i 87 k. . tii'liîc l'r i t.Oell cî ctl
ttî tîvo of te foutr gî'iierabo t.ilî

Tîte cîîrrcîîî 1', applied threcîly tut lise tututr', tsi iitit ielie inter-

Victor Turbines
O]PERÂTING DYNAMKOS

Thlat there are more Victor Turbines in use supplying power for
etectric generators than any otiînr, is due to the many points oi
superiority possesseil by this Turbine.

iEATURES WORTH IREMEMBRiNG-.......
Hk4li Specd, Close -Regitlatioei, Great Capaclty

IIig& EfiJcicnecy, Perfect Cyliiulei- Gate, tul.idî.
RECENT PLANTS INSTALLED:-aciint Rapids lIy- IEicctrie Ligi ''t r Co..f,'L. \.lIîkIt.lîwr

draic & l.anui Cc. o nîi ., t 2,o00 it.1).; Chîll ai- Co., Ellenville, 'Ç Y l.'~î ~~o '.~.î l .i.t'. Coi.,
(ficIuriîîg Ceo., Moîttreal, Quec., .o,ooo 11.1.; %Vecst Koolena)y i chP:%:kN t. .îtaîIouerc Co., i itloti, Ont.

Pcower & Iiglit Co., Rossland, 1.C., 3j,000 lb. 1.; IJoigeville
CORRESPONDENCE SOLICITED.

The Stilwell=Bierce &" Smith. Vaile 'Co. ='~

- M ~-
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position of îrîî,ote',and fip to dtalc itere are about forty or
tire%(- if se ~ in 17 fron jo i% -oo liior'e power. %ilti several
1,101..e ils of~L% Lii tittil.it lire. '1lle itL'tcr,. .urt coftIlle induciitiont
type, self %larîttng itoder ail cotndition ts i ad, aujd with itt
etIIIeCC(r riglg% tir i1113 Alî~ .tpe%*t alOut 2.300 ItOr-e power is
litili ied 1t ris e lcetti î mitor, anid atpl irt- and rnteaidesceiît
limgltig int ail jîat i f thle wvork. 'llie tfl;jorit y or th in~ iotor,.
excepting illoe gre.ter 118.4t]7 are ',usjtetidel frot fle
c'rliig cils stilîtl upots t lits etotiztgIltitr p.eaud are
bI)Cted %0 fllte si.liiig, doing zîwav s iil tlle Ittig belL dîrive%

I)reiittLiiiter wili-%it «b
fl i titew tîttil juisI tuttit1tletedl .ill tlie etaliir vl bc perated

hy indtLion tit 181l01 rigitîg iii -,îe Ufi Io -. ýO ht. p.

11MITL 18 10 W» .
lit oite enid ti flie piower bouuse' i, itt ialed iflic swii cliboard, of

w1iiLh la %& i t' sNitlw,i. Il t oftttt% (eis %visite ina rble iati

svlicel luit contîirijcted. Ain exteionî wvill aiso lie bitutt to tire
pîower hiîcsse wliklî wiii ciliamî the %witelibcard. Frotu titis

swttorlthle cltaire itistalltit i tltrouglolt tire wvors ivili bc
coirolled.

Wlteîi etipileîet tilis will bc ceie of tle tnlost extenivei~ electrie
iit<uutstri.ti iiittll;ilioits on flie cotiunent, liavitg at fotal caupaci t>

fl 5.4oo hoLrse liower. Tire coitiete eiectrical apparatus wasi
itt;îtuiiuL utiaau sîîpplied b> tire Cattadiaît t'ner.l Eiectrtc

Comnpanty, of Tiroîno, bo wtotut grcat credji i% dite. 1rotritietc
etulitleer slave p1urcttcrned tîte Lise cf eclecti4ty a% applied ai lite
Monire.ui Coitct Coinp)tiy'- work,. t0 reureseut the foretnost pro-
gres'.itt elecirival %vivec.

Alter aî citrsory ittslîectiotî of tige îîaîticîrig plant of tire
LCOMtPattv ilie îprty wcre ittiiiid to pariakte os lîntchcosi wlîicl liai
beîts prsd ils ant :djoittiîg leuildig. About t o'clock the
traitn %vas again takteit for Motîtreai, afier tue ttatîks cftit! sîss
cjaîjoît iad bieci t ectdered to tite bMotîtreal Cottoni Comnpany

P

Ir,; 4-

~ILTtlE.~t L'cT,0y 1'î5att'A~cV\ l>t~%~T-Gi~h&'ATttR ~stî FEEttER PaYt~Ls.

initilttttd ou att aligLe irciti fratitte. 'ie Itai cuiter patuieis aI ravist
etnd are tlle litcLtlttleN pai.s. ceil 'Cttita ituin Il' le l-cesary ini-
',tntîtuetti% si ut wîtclte,. for opLtatuig lte gencrators. I'rLi 111

cauectiliglist. arc cotrli'L. If Nfiace piertuutted, nitre tuiiglit
lie -. tid of ig iitî itetig fe:îîuîre. tir tii.sitd ad

ttttU<C T Ct RUENT 'E.

I n anotîter biutldintg t, ilti.iltd a ditrec't cirrent plant %tppiilng
.u '4.tli 1ieution &il lte ltgltitîig. lTivere are ',LvCte din î

geL'irtor'. bell cýiecti led a lige shh drîvre liv a 4itt
%c'rtttu.al I iecules iiti.L.. ldop:g %(,.; lî.p.

lexuavatitîg Wa" int (tirssfr a large L'Xtrtt*Uosi Io tlle Mainu
rî%Wer tîctîse. assis il %%il leasie iLtl'lttat il i. ilie intenttiont iti
istail t'.iLN 20 kilowatt Cattadian (;cîîer.l IElecs'it tlirc 111;te
gCneraicr' %ittîiar in typ %l lltsL airradv instiieL. wItses.ll

abus% lie iliret c0ttneciedL Si McCorsnaurk ltuîrbtte',. Foîr ii', in-
crex%cLl mn'talia.son~î Ille Ilted race wilîl lie eXtestided aiuJ 1wu

(.L:teral IElciru' Ccnill:anv :tttl tr Catradi.în (.L'ttLr:l lI:Icrie

'rite StandarLd Clientical Cctnpfany. cr I>eserontLi, Ot ,bave
recetttly ,tl',:aiied an1 elecrur iigistitîg 11latit in itu'ir faciories. Tile
apitaratus %vas t4lti)ltcd by ste Catiadiani (encras Ei:cctrie Co.

"l'iru t.anadiaiu C'enceras Electrie Coitany arc itltaig Onec ci
tîteir smandLard t ,o kilowatt -,ingle lie lctarsfor.A. G;igtton

&Cc'.. ts ir tira i.Q. Tii ;% zir -,'cotti tgtaclitte of titis
sire~ andLltype %vlicit iti', coîtili-l bave illtstaliedl duîrins Ilte 1'1.

Vear.
T'ite Torotuîc Branci ic o f tire Canadiau As'uocitn of

Si.aitnary 1KnsgitteeiN wili liolul iteir Tireîtt.nî,lBanquet ;il
ltetbtà'% Vorîi,'. ttgc and Mîltd sres Vedîtesd.y esen-

îtug. October iStht (Tiîattikgiviig E-vcl. Tickcîs SI.->O ; for >.ale
liv Conîrnihte. A. Mu. Wickins (larnn.Gc. Tiioînpscîti (Nec.-

1r'. . 7. ttig, J. litîggeîi, A. Sititir. Il. F. Terry, andL
-tsiv %if lite sieitîbecr%.

228 OctLiber, iS99

Northey Gas o
Gasoline Engine

«ýtipp1ies a srnooth running, continîtotis, cas-iv-con-
trollcd forrn of poîwer, essetial to the operaiingz of
clctcîîul rnachincry. It is extreinicly simple il con-
Nitrttn aud %0 caÇîh' run illat il requtres no attetion
for lîcurs at ai timc. lis; handiness aînd cctnvenience
numtkc il speci.-lly usclul in the ca se of lsolatcd Plants,
sîîch n% t1iai in a gentleman's rcsidcncc or Nsnîall town.

&34t for lnMonnaioln.

NORTHEY MFC. 0091., O'TD- OO- autit lot lt&Td woix 1,
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Enclosed Arc Lamps
Burn 100 Hours with One Carbon anid but One Trimming.

SUITAI3LE FOR INTERIOR OR \VINI)O\V 1IG!I'FING.

CAN BE USEDI ON ALL CIRCUITS. .. .. ...

fi
NO

H eavy
S hadoxvs

M isleadillg

G lare

Sparks

Dust

Attention

SECURES
Effcti ve

Elisp Iay

Soft,NIIO
Li gi-it

Even
Brilliancy

Truc Color
Effects

Varjous Designs ini

Ornaniental Casings.

Write for Prices.

Ci be Furnished
iii Single or Double

-;Globe Type.

lllustrated Bulletiin

mailed Free.

CANADIAN GENERAL ELEOluTRIO CO. Limllted
Licad ()flic(-: TORONTO, ONT. Factorivs: PETERBOROUGH, ONT.

MONTRA WILFX~ INNIPEG'.( VANCOUVER ROSSLA.ND
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SPARKS.
NIr. 1. E.. Tatylor. mta.gor if Ille si. Tiistia% t' .ret raslway,

tlle complaîty.
The worlc <if gîî'.ruîgD tuhun'% Ilte Iloteticary FalI' w.atter
5kiwt'r Jt Grandt l-Ikk.t. I% v,* leckttrm..al liri)oses" bas. be'i

re'.uied. 1.a.ilk al .îî'îîîa tiaii wa'. cotî'.îri.'ît abowe
th' fait. ratîsiluxi kIle v.te tiil' îout Ice fee.t , adtlod to fic. head
availiîk'. No%%.' a tuue iî i, k iesii JrivL'ui tiirouga flic îrpck
wlî,i ris,''. 'it' lIl'~tlit 14)1) oi kt (Il f ls trtii&l'k k Ille CI&"%

with file flinne which Wi t be bult to, c~onvey fle wvater to tite
power Itoue. 'Tite tutinel will bc a3jo fct il letigth and the
flunic i,8oc feet, wiîh about î,îoo feci of the latteroit irestle..
Mr. Frxtic'o4 Miclean iii in charge of the work. Il i-4 inîetided
t0 use, Ille electric powe'r I0 o eterated foli Klititi' and power
liosm-e-t, and il i-4 probable tîtat cotîittctioit will bc mnade wih
soî,cral of the' ininiî caîtîp'. iin flte Jistrit', .o a'. ici sulitpply CIC'-
triçt'. f'or mine littrikje.~ A~t the' preset'ltimte ell.e Mt-itt'r Lode
in I)eadwood camp is file. mile mine ini the ii'.ri u4'ttg eec-
tricity for lilchhittg muid bla'.t.l'trhg.

l'lie boardk tif go%~ .'rsxî % ait tilt- 1 latitilti i
oI- tpitl a. t. 8.4% alotitkk Mr. a(. la. TheEpp'. cti.'i .îig.iî.eci.iMr R %Itl-,ýil tIha MERIlOfN SIOKER

'Igoer ai fh'*oiî. tit t i t I rti .lcki i.

Bfaîl ou . t;il& .&arit t' li-cu

. 11. * 5h c>i dt'itt tt'i'.atif ai>I Ocim.î

tîcî .,li liglit plantu. andi nait&% tîg.. au 1
elgisiver et,. report osi tilt- cttt.

%110 -tti ret".'tlîî.. tii 4f c.î. II*
cid board o!f tlîret- or% %%.N

lacorlioraiiti 1î la, bee gist'tf eti Ille
Miditudi oi o- 'r i.tuîî>. l.iuuitî'.l. ot

Nidland, 0nut ..fior 1tla e' pin-pose tif 1 alîuie-

Gie. Chew anti 1). L. W'Iuire'. h.ttnh..*u
tnidrcitant', aîre iiiutre'ted int tige .'uîa.~

Me'.4'. liu'..'t er & ~.NI .;tgli t t l .î.QcW
itida u.rit ègalb% Ille Mtiropohiiail

Flacirse C'o.. tif cbî.~. .lisuîîîîg 5.o
dia~ge' for lirc.h tii tinurac.t auJ or

wrotigfui dcl)r-s't.tî tii planît a"d tlle.r llilqîograilla oif a C.hilliticy BEFO2RE the Tite' ",Me THIt.
material. TIi. ue.tu,.îue i;iJ.quî

lite rt"il w wlutWt.lit t~ ta:8~ wi'tUd

% . f (acured W* ashington Lit@..

NITr. Frsic.î S. I 4l.îrî.î.1tu 'I11,1t. îi<' >' st u o NM o Ur .
'.Iret* *t. lîîgk'g. Mtn. lix%' htil'.î awarded NONRM*L. CANADA: W. F. (;OWER. llatiacr. STI(vET RASSA eÂvCIAmiqxes.

Ille 1 t.iutt(.t.i foir elle touujieuc' eq~uifiu..'uî

tiftkt.I itd'. Que lLî i kl.%%,1. atii11 t , ng n er n C on raG àe ,ea
direct &. oîuvett' lai a (xi k1.%. lsoi, F u "U~W U U ~ UI

%1trouîg u'uîgtîî. Iu, i *l.îuu p .iiti 40i4 tti,'.it 1l Main, Office: Cau.adian 01sce:
&-wt lieglal. iibuthiu' tith Itlg;1 ' Cssiv rlt.t 1LIt.tuupt.. 78 iStONA11WAY. NEW V'ORI TuatrLi ltt'ut.it.;. TORONTO. ONT.

wtrisig. Wile*il .ouuîpt.':t'J lin, ud v.ll k tlic IIFNRY F. DUCK. M4kAGutuaU CAMADtA.

___________________ BRIDGE SUD-STRUCTURES, WATER POWER DANS, CANAL WORK
v. ~ ~ e ant-.iut .kî K d CAISSON FOUNDATION a Specl..Ity

SITUATION WANTED

a Whflrn 8-1.- &-a 1.s .1- ~ n t. .

M619IE6 KtUAII & CUNIMGIINUi CU.
Rewind these and ail other %ysîem%.
Write for prices...

61GEORGE P. NAITEWS. Nanalpir,
61Lagauehotiere St.. M OMTEAL

*flUtl IAU FCtt PIER Is UiIIDnL The
se<pt tît,.a

Asas~ECRCA IUVE s tv~Ib er ROCKER PATENT TURBINE
,îuply i%. %arttblc. and.

tIi' '.'iel is 'i suate.

prew.cit e.îuiliment i
110t MI'.lb tiii i le h

C.'vr i Ni tweti. ctir-
,.ait u%'.

THE 1IENOKES MACHINE C00

entire installaiion ota
%Vateî' I'owcr Plant,
whenu deidrcd, hrwlud-
ing m8tcet Steel F ltine
W~or&. Cas&ung. ail
Sllaftit nid tro
%'.îr, (o.<.%rnittIf %p.

piarattt'.. etc. Thia

and a ,,,aving of
lini,'.

3a LausMevi

October, t8%9

C. BARBER -Meofiord. Ont.

Wafae' Powera r port ed onu. (atimatra for Powuer Det-elo1a-
mlint promptIy aaibmitted. Write for iformattion ..
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FIRSTBROOK BRO
Kdise DL au., - TioEiq

UAMUrACTURUS or

SBIDB-BSL#OOIS
AIID CRtOSS-fql!

WRITt FOR PARTICULAUL

IMMROW ou10 BI
'ilu

Jom SIARR,âmat G., Uo
ftIALIPAX, M

AsMat fo taio mm Q.a:
JOU FoNamR. - aON

S.

1Me.

ERTi

The New 8ystem

mmd mineeulas:

A Wmi AIL

îuMad u woek, *Oytin sumatome.K

1h uie awhbch yo m. lale.d
.1 * ?SE lftUAUOl WUMMO8U CUUS

1W ____ E

m-t

ThPackard Electric Go., Limited

JLamps auTransformers
SOLE &GEWmoTS R. .. .

Ssheeffer Recording Watt Meters

.0. t i.0 ST. CATHARINES, ONT.

WESTON EOW ILMT*[IT 60.
114410WIi.alt

NEWAK, N... U&A

WESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS A»o

CIRCUIT TESTERS, -
OHMMETERS, PORTABLE GALVANOMETERS

Ont Penable Iunuumema m muoemuid a» TUE STANDARD it.mi v,
Vm~ ug~M1,as- O STTIONAJI"ETRS mmd VqLT30ESu aamil a

Au advertàemenî in the ELEtICrasL% Nuws bciap prmpt returu,.

jumT IL»U]Bndlmffm»

TtIE

OfiNfiDifiN
1vu1fND 1300K
0F
8TEM
MME)
ELBOTRIOITY

By
W&liM
Thoepm

in Shwcn CIO&lnkî

T HE prepaaetory chapters are devoted to aconcise explanation of the foundation prin-
ciples of Mathematics, a knowledge of wbich la
absolutely neoessary to the study of Electricity
and Engineering. In the succeeding chapters
the student is led by graduai stages to a mor
complete acquaintance with these subjects, and
is equipped with knowledge to enable him ta,
pursue bis researches to any further extent.

Price - 5OCmnts

lme
C. FL MOTMRPUBLISHIG CO.

C4 ToRoelTo LUIk

TORONTO - CANADA

Sead for TaWe of Conttenta.

Pissa mmumo Ib CANADIAN qLUCTUCAL NEWS wtm o - il w wth Advoeuog

If Fmyvuwt to..

:WYHINO
te the wbolms au mi n bar&-

-& usvuhants ami umui-

ANYWHERE
tu u CANADI

Uneam 4 TuY
lohu in y vhs

170 Pàges
ltratd

CArIADIAff BlàBCTRICAU 1413WZOctober. xâ»



GAr4ADIAN~ ELaECTRICAL NEWSOcorag

S~1th-Bdrdsandflhnn6lwrs 419 St. JameS St.,
FIRE ALARM APPARATUS and MNRA

TELEGRAPH INSTRUMENTS cphn

* j!ELECTRICAL SUPPLIES,
Induction Alternators (No M oving \Vires) Transformers

Watt Meters, Lamp and Ampere Hour Meters
Wiring Supplies, Etc., Etc.

MUNDERLOH & CO.
SI st. Sialpiýe Sxet - MN~A

JL' MffLVite Us RFor Fie.

SELLING AGENTS:

SNiâtH,DNMON M0OORS, AUTOMAIC MOTO STARTERS
aiid Al Electrîil Devices aind Repirs

T. & H. ELECTRIC GO.
255-7 James St. North, HAMILTON 0 14 Bay St., TORONTO

[ I The Electrical Construction Co'y
of London, Limited
LONDON, CANADA

Toronto Office: 42 York Street.
Halifax Office: 134 Granville St.

Winnipeg Office:- 760 Main St.

ELI3CTRJCAL
MACINI3RY

AND>

SUPPLIES
Itlpairs to tvy system on Short Notice ait litasonable Rate.

October, i&»


