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TH DUNNVMLL ELECTRIC LIGHT COM-
PANY'S NEW STATION.

A GRATIFYINc feuture of the developmcnt of electrical
industries in Canada: within the last thrce or four years
has bccn the success of the incandescent ligliting plant,.
especially in muost of the smnaller towns und villages.
This succcss bas becn at once a source of bencfit te the
public, cvcn in the smallest comnitinitics, in placing
within their rcuch the niost perfect cf artificial illuni-
nants at a cost but littie, if any, in exccss of that cf coal
oil, white at the saine Urne it has vielded te, the owners
cf the plants a
substantial re-

miono>' invest-

suit has becn
duepartly tc the
grent iip rovc-
ment% ini stand-
ard uppuratus,
and the better
e nginceering
n:ethods adopi-
cd withisi the
last few ycars,
and alsca te a
considerable ,

degrec te the
recognition on
the part cf busi-
ness meni gen-
erally cf the es- Tusy DVSVILLE ELECTRIC Laî
sentially profit-
able nature cf electric lighting as an investmcnt when
bandled with tbe same push and ability which they bave
bcen accustomed te devote te their other interests.

An excellent and recent example cf a central station
plant cf this type is that recentl>' installed by the Duran-
ville Electric Light Company, of Duranville, Ont., a
town cf about 2,000 inhabitants. The ccmpany, which
bas been in business for some ycars, consists of two
members, Messrs. IV. F. Haskins and James Rolston,
the former a private banker and the latter a hardware
merchant in the town. Their plant, until reccntly, con-
sistcd cf a Thomson-Flouston arc dynamo operatcd by
rented power. Having determined, however, te meet
the growing demand for improved interior lighting, it
was decidcd te, add an incandescent machine te the
plant, and at the same time te erect a new power bouse,
and take advantage cf an opportunit>' which prcsented
itself of obtaining water power. To this end the cern-
pain' engaged the services cf Mr. W. C. Johnson, Amn.
Soc, C. E., Chief Engineer of the Niagara Falls Hy-

i

C.

draillic Power and M -tltsfactutgring Co., b> %vilains plan.%
and .specifications were salade for tîte claire lîydratilic
plant.

Near the moutds of the Grand RiZ er, % hici flowvs halo
Lake Eric at Dunutville, a dans lia% been bujît Liv the
Canadian Goerninent for thie purpose cf supplying a
feeder te the W~elland Canial. Titis feeder, thtough the
village cf Duninville, rasss atearly parallel with thc Lake
Shore and soute thrce hutndred fecet front il. 'l'lie differ-
cnce iii level bctween 'the water iii hie feedler and the

____________________________ lake varies freont

- tile te tintie
front six-to thir-

* ~ teC<î reet.
'l'ie electrie

* . . iglit conipaty's
planit is locatcd
between titis

lake, at a peint
-about a thonus-

'l'lic floor of

building is set

as lcwv as pos-

sure cf being
above flood wa-
ter cf the river.

'.Thecloorof the
liT COMPAsYSs N.w STATION. flumle is four-

teen feet bclow
the floor cf the station, and is about the saine level as
the bottom cf the feeder, from wliich the supply cf
water is taken, and also «about thte saine lce'cl as high
watcr in the lake.

The principal c. .'licuity in developing this watcr power
urose from the fact cf the low hcad available, ccmbhined
with the very great fluctuations as comrpared witlt the
head, the highcst being more than double thc lowcst
hcad. It foljoivs, therctore, that a watcr ttheci wotild
be capable cf devcloping more than double the power
at some times than at otl.crs. On this accolant it wvas
dccided te put in two whcels in two independent fluntes,
se arrangcd that cither or bot.. cf the two clectric nia-
chines cculd be run by cither or botît watcr whccls.
Thc water flows in one channel te the front cf the build-
ing. passing through a rack, as shown in the engraving.
At the front cf the btilding a centre wall divides the
channel into two partr,, cach providcd witt -a head gate,
by which the water can be shut off cf cither flume for
repairs te the wheel.

Vol.. VI. NQ. 3.
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Ur.dcr ordinary circumstances one wheel is sufficient
for driving the plant, and only one whcel wiIl bc usad,
the cauplings being arranged witb reniovabia plate%
which can bie taken out, cutting off cither whel tram
thc line shaft, or b>' unshipping the caupling each ma-
chinea is lait attached to a single whccl. In low water
bath wheeNs will ha used couplcd togather.

The wheeis wcre specified ta run at a uniform speed
of sixty-six revolutions per minute under an>' and ail
bauds from six to thirtecn feet, and under ail hcads
from six to nine and a hait fect ta develop not less than
eighty horse-power ; undcr ail heads fromn nine and a
hait to thirteen feet ta develop not less than ane hua.
drad and sixty horse-power, arnd ta show an efficiency
of flot icss than savanty pcr cent. oi useful effect at
sevan-cights ta fuil gate apening whan running at a
spcad af sixty-six revalutians per minute.

WVhile this is nat a high efficiency when whcals are
run at thcir bcst specd, it is a high efficiancy under the
unusual requirements as ta speed. The wheel of thc
proper size ta run at sixty-nix revalutions per minute
under a hend of six ect, woutd give its best efficiency
under a head ai thirtean feet whea ruaning at about
ane hundred revolutions per minute.

The contract on the wheals was awarded to James
Leffci & Company, ai Springfield, Ohio, for twa of their
IlSampson " wheels, sixty.two, inches in diameter, and
the>' have bcen running for several months and-'are
giving gaod satisfaction.

Thc wheels are provided with draft tubes, enabling
the entire available hcad ta be used when the level oi
the water in the lake is below the bottom ai the wheels.

Since the whecis have been in operatian a period of
iow watcr has occurred, wben the laite level was but
,just above the end ai the draft tubes and the head water
but little marc than covered the cases af the wheels.
No trouble was cxpericnced in ape ration.

*rhe shafting, floor stands, pulleys, etc., were fur-
nishad by the WVaterous Eiigine Ca., ai Brantford.

Tht flume walls were built of stane laid ia hydraulic
cernent, upon a flaoring ai brick bedded in concrete.
The walls above the foundations were built af brick
without finish on the inside.

The roof con sisted afisheeting ai two inch plank laid
on iran bcamq imbedded in the walls and cavered with
siate, makting the whole building practically fire-proaf.

A brick partition wall divides the genr raom fromn the
roomn containing the electric machinery, which serves
ta deaden the souad af the gears and affords a protec-
tion in case ai tire.

At one side oi the machine roomn twa small rooms
are partitianed off, ont for an office and the other for a
wark raom. A loft over the gear romr serves as a
store raom.

ELECTRIC PLANT.

la the station are installed the Thomson-Houston arc
machine, b>' which the street Iightiag is supplied, zind
a 75 kilowatt alternator af the Canadian General Elec.
tric Co.'- r-onocyclic type. The campany, in selacting
the monacyclic systam, wcrc guided b>' the tact that
while their prescat requirements would be for current.
for incandescent lighting, and while this would continue
to furnish the greater portion af their business, there
would no doubt ina time bc developed a considerable
field for the supply ai power to stationary motors. it
was therefare desirable ta instaîl a systemn in which the
greatest passible simplicitY should bc maintained for

the Iighting circuits, and fromn which, nt tha sanie time,
palyphase currents could ba maintained, if dcsired, for
the operation ai induction motors. The distinctive feu-
ture ai the manocyctic systemn is, ai course, its special
suitability for this ciass ai service. The lighting being
donc on the single-phase systcmi avoids the complica-
tion in wiring and ditflculties in balancing attendant on
the use of the various polyphase systcms, white, for the
supply of power ta the motor at any given point, it is
oaly nccessary ta carry ta it the third or teaser wire
from the dynamo, and make the praper transformer
connection.

The alternatar is in design of the wvelt knawn iran-
clad armature type, sind is compotind wotind so as ta
compensata autoniatically for line lasses, and therchy
maîntatin an aven potential at the centre ai distribution
throughout ail changes on load.. The armature colis
are wouind on formns and iriserted in longitudinal
grooves in the surface ai tha armature, and are casily
and separately remnovahie in casc of damage ta anae or
more couls. The station instruments are aIl ai the latest
type, and handsamely mounted on a switch-board of
enamelled black slate.

A feature of special intercst in this plant is tha use
througliout af the Edison three-wire system for second-
ary distribution, by which a considerable saving iii
transformer capacity and secondary wiring is claimed ta
be effected, while at the samie time ensuring a higher
efficiene>' and dloser rek1îlation ftr the entire sreondary
systam. Through that portion of the town wvhere Iight-
ing is ta b. supplied, three-wire secondar>' mains are
run and fed at intervals afi ,aoo ta i,S00 feet by pairs
of large transrarmers, connected wich their sceondaries
in series ta give :-o8 volts. This system of distribution
being once crected, the wiring of additional buildings
from time ta time cais for no additionai expenditure
for material, beyond that required la running a service
from the mains ta the'building wired.

Altogether tha new plant of tha Duninville Fiectric
Light Company is a credit at once ta its aaterprising
owners, Messrs. Huskins & Roistan, and ta Mr. W. C.
Johnson, consulting engîneer. and the cantractors who
furnished the apparatus and material used throughout.

An intcresting use ai magnetism is being made ut the
Sandyctoit foundry in Engiund. At these warks clec-
tric cranes are operated from the electric power and
lighting circuits, together with electra-magnats, wvhich
permit the raady lifting of pieces ai iran or steel up ta
two tons. The magnats constructcd for lifting pur-
poses are attached ta a crane. Oaa magnat takes S 34.
ampares at 110o volts ta excite it, at which ence- it
wiIl support a weight ai twa tons of iran or steel. A
switch contrais «the supply of current deiivcrcd ta the
magnat.

Ampere, like other philosaphers, was noted for bis
absant-miadedaass, sa)s the London Electrical Engi-
ncer. It is stated that on ane occasion while waiking
alaag the street hc mistaok the back of a cab for a
biackboard, and as a blackboard was just the thiag hae
needed at the time ta salve a problamn which had been
vexing bis mind for soma moments during bis walk, hie
made use of it. Takiag a picce of chaïk out afChis
pocket he procceded ta trace out a number of agebraical
formulm on the cab's back, and follawed the maving
Ilboard " for the space ai a quarter of an hour without
noticing the progress of the conveyance.

àlarclj. I$t)G
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CORRES1'ONDENCE
THE PIONEER ELECTRC RAILWAY 0F

CANADA.
TOiOTO Fb. 13, 1896.

Ejatoi CANAUIANdEIClIA

Sti, -A cynicat writer lais renîarked tthat Il wîthout
lies we slîautd have no istories," anrd sisîce rending a
presuaniably historicat aiccaunt ai thc first etcctric raîil-
waiy in Cainaida, cotntaiined tin Caissiers' Magazine for
J anuairy, t begin ta betieve thait the cynic's opinion was
fau:îided ot iaîct, ais the source ai ttîe supposed historiCad
aiccoaunt must haive cither been densely ignoraînt ai the
famts or futty quaîtifiedt for the presidency ofait anrnanias
Club. An accuraite accournt af the cxperiment ai 1883
maîy bc worthy ai preservation ; if sucli be your opiniton,
you aire irce ta pubtisha ttis accoant, wlîict i accurate.

The ctectric raihway experiment ai z883 was nt the
expense ai the Bail 1Etectric Light Ca., ai Canada, ani
was carricd out by F~rank Il. Scovetl, the Vice-t'res. and
Electricat Etigineer ai tlîat companay, assistcd by the
writer, wlîo wsîs then aissistant electricimai ai thc Bailt
Electric Liglit Co., ai New York-thercforc, this ac-
cotant is neithera maîtter ai rumar nor af imagination.

The track consisted ai ciglit tcngths ai common rait-
waiy T rails, spiked tu commun tics, laid an the surface
of the graund, on the premises ai the Industrial Exhi-
bition in Taranto-about wherc the iran tawer or potice
station aire a prescrit locatcd. Tihè car wtas an ardinary
flat car.

The transmission was by overhcad tvires front Ma-
chinery Hall ta the track. One Uine was cotipted ta
bath tracks and the other ta a bare capper wire which
tay an the tics between the rAils. Contact tvith this
tvire was mairitaincd by a carrier, tvhich Iiftcd the wvire
off the tics as it passcd back and forth. As thc track
was perfectty straight, this was satisiactory, there being
no tendcncy ta putl thc tvire agatnst the aails, as might
haîve beeri the case with curves. The mater equipment
wvas an aid style Hall machine, buiît in Londoni, Ont.,
and the power plaint twa similar machines. Each ai
these woutd at regutar speed aperate at 2o0 volts with
15 amperes, but being designed for arc tighting the
armature reactian would rapidly run the voltage and
turque down with increase ai aimperage. Tbc mator
was betted ta a countershaft and that ta anc pair
oa aies, by conîniarifiat leattier bclting. The reduction
tin spced provcd insufficient ta enaîbte the maotar ta move
the car up the slight graide, though it tvas capable ai
doing sa on the tevet and dowri the grade ; up the grade
it rcquired a couple ai men ta assist, even with an un-
loaded car. The intention was ta carry passengers as
a novelty, but awing ta the above fact this ivas nat at-
tcmptcd as a matter ai fact, as the Exhibition closed
before the'ricccssary changes could be effectcd. A vcry
little mare motive power or tess attcmpt nt spccding
would have cnabled us ta have carried out the intention,
and erigineers ai that tinte witt remember that we had
no guide but the resutt ai aur owri experiments, and
judge Mr. Scavelt rather by the measure ai succcss
sectired thaîn by the warit ai fuît success, duc solcty ta
want ai informationi that is sa readity securcd riow by
the taibles and published results ai expermcnt! that arc
almost universally disscnuinatedl among erigineers ai the
prescrit day.

The company mentioned tin Caissiers' did nat came inta
existence untit about ten years Inter than thc date ai

this cxper*mmît, and 1 tai iniornîied that the hcaid of
this Comîpany was tiien engaged in buttaaî.maiking tin
Springfield, Mass. The view tlierein given ais one of
the rond Of 1883, auîd the int'orniation ais to Clirryillg
pa4senigersq, 1 betieve, is really applicable ta the rond
built amd operated by Mr. J. J. Wright, under the %':n
Depocle patents, 1 think tin 1884 or s88S. Tite famct
that Mr. Scuveil hias since departed this life may pas-
sibly cxplamin the inaccuraie accotant given tin Cassiers',
tas so fuar as 1 know liecand 1 wcrè atone aicquaiintcd with
the facts.

Yours respcctfully,
JA,.wEs W. E'ASTON,

leIctrical Engincer.

MLECTRIC RAILWAY IMPROVEMENTS
ToIiON-ro, Feb. 2ist, i&96.

Editot CAPtAibiAN ExcCrtkicAi. Nuws.

Dear Sir, -The writer ot this has atways heard H-amt-
*Iltoni spoliena of as being behîind the times «and ai over-
grown village, aind other uricomplimentary rcmnarks made
about it-as being bchind the agc, yet a visit there a
iew daiys ago showcd that, everi if the town is a littie
behind the tintes, the people arc nat sa bail. 1 had the
pleasure af ;a trip over The Hamilton, Grimsby &
Beamtsville Raîtlway tin company with Mr. C. K. Greena,
Chief Ecectrician. You arc awairc, no doisbt, that this
railway rasss from Hamilton ta Grimsby --set'entecin
miles-through the Garden af Canada. On boarding
the car at Hamitton Mr. Green promised mie a surprise,
arid thîs 1 gat, as 1 fourid that when the trolley was put
on the wire the headliglit shone out clcar anid
bright-ana arc tamp, whicli, on the run from Hamiltan
ta Grimisby, illuminated the track as clcar ais daylight
irom six to eight pole.lengths in ad'aricc of the car, otie-
hall af which wais more than sufficient ta stop the car
tin case af anything being on the track. The arc lamp
is tin series with the car heaters, gives a clear, bright
and steady light, and is easily contrahted by the matar-
mari. The mechanism, and in fact the idea, seems ta
have originated with Mr. Green.

After admiring the beauties af the arc lamp, and
the splendid way tin which it lit Op the traîck,
Mr. Green gave nis atiother surprise in the way ai
communicating hy telephane with any statian aoi their
line from inside ai the cars. In the corner, tin ane erid
af the car, a smatt open box is affixed ta the watt ; in
this a very small tclephone is encloscd, aînd attacheà ta
the tetephone is a flexibte cable af sufficient lcrigta ta
reach the telephone wires rumning an the pales ai the
raitway campany. These are haaked on by a bamboa
pole, which lis carried on the otîtsideci the car. Com-
municatians cari be established with any station fram
any paint af the tine in this mariner. As a maigneta
the samne as is used on the ardinary tetephane woutd
be too ciambersome to put tin the car, Mr. Greene a-nt
ranged a smatt metatlic ratIer having a pcrforated disc,
and this bcing mavcd from paint ta paint would give a
vibrating current, which would niake a magneto oan y
paint ai the Une ring. Altogether, the arrangement ks
about as camptete as could be wished for.

The arc tamp, uscd ini the way it is an this liste, ks the
first practical application af it in Zanada, «and telephon-
ing irom the cars, white nat being samnething absatutely
new, yet spcaks well foý the cntea'prise ai Mr. Green iti
meeting the conditions, which cari ont>' be found in a
tong suburban rond.

A TuAVFLI.FR.
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MR. JOSEPH P. ROYd
* ~ Tiit chief crngineer of

tise blontreai P>ark &
S Island Raiiwny Comspany

C is Mr. joseph R. Roy,
whose portrait wc have
tise pleasure of presentinig

144' herewith. He a native

dent nginc inchar suofte conrnctrong fh
Massinil Unirersit andFr
hccanse ~ ~ ~ ~ i chief inierc h otl andbe otfw rail

waywhils psiton ie hidfntr thre years 1892,when
t lit. road w s ILad av par o the ndate ofifcral

dent folling not care ofthe resuct of a kthe

wsinit epecs tondi For lease ton manufacurin cen
pcanic usie ng ipocr ofthe usnrca of n Othe w pw railpu
iny his opostio lhie fieldtini the se of the2 tunnela
atail rdacs mrale ay pakt oif poer fromia the baf rail

Cmmedia;ictc icint th ln itace toransisso inrst

aberton b. p. is now in uiied, dktrid a
Tf iagara FtlsuPow erut Co. sboto ,00, h.re
p.;h i Carborunduns o.seo h.% p., an Satrt Raiiw
Ce.,c tisti h pe. Thhded byser of the w a0pu
inh. p.n weeatr winl plae.n these fthe tunnel cas

lats tace, orle pia e ith twero ttnhue Eietroc
t& Nagacran Co., expectrdin power wteks s
th poer k aid being taken up, it is iei thed
imern e gcnt.% h wloong distcae fornmsina

Oke aot but beae for aperd or the atbroughnes
Adouatin quoo a.ptis oilwor dncing nd airboute ase

po;wer borusemEe to.e ior h. pr.,idnd or Rinthe

Ca.,io a. Al Thv prtsis eaii handied by an fte w ,o
h. to. cesraer rnning ire ple.gThe therd staion. nT-
armtur the epavies pat the enerteghsueEeti

&.Nlnufatring Co.tad uie, isx edinh aou 6es tos

for this gnreato %vilt Nreoiat b 0 cadfrev. ton
mine, alot ut irebasned by the trpres-

sur wbich. ve tpe rdso tbe lovide fo, ine tur-
bne o aui ka y ft i hc cafe, that the staione
ctrs be larînghay arts is cstimate atntmrhane y ton
wbe tit mracink running. oe loads o thereon.Ts
na reure ton tlis artof he ger, thor weight
abouin3 tportsd b'The cholum eofvn atrt fthe ma-i

Bcut bis i grei ovin g nscanis 25 hifotin per
minte, vbis aroentl balanced gans ecother ad reir
sutremely littles pwrstower ted ofov the tur

The fields tire excited front rotary transformers drives
by tise genierators tliemseivcs4 and placed isear the cent-
tral vault supportkîg the swvitchaboards. Tlwrc is ailso
a step-down transformer with cacba rotary transformer.

Ail wircs are carried under the floor te a valait ira the
centre of the station. lin tisis vnult tise switchcs, moved
by cornpresscd air arc placed. Tise bals bars >îre suis-
pended front the roof of tise vauit and connections mande
to the switcscs wlsich stand on tise floor. Tisere arc
twe switches to euch generater, ia distrihutitng %%vitcli
and a generator switch. Thae field rheostats are not
placed in the vasaIt, being too buiky, but the connections
fromn thems are ail brought in here. Ail instrunments ssnd
levers, for regulating the switches, etc., are piaced on
top cf the vault. Thsis is surrousided by a brass raiiing,
and hure the electricai engincer ius charge lias al Viev Of
the whole station and perfect coîstrol over the clectricai
apparatus. Tbe instruments consist of tise amnseters
and two volt meters (onc for cacha phase) and one watt
sueu r for each machine. It may be nsentioned here
that the two legs of the two-pbiase circuit bear ioads
wisich differ considerabiy, due te single phase currcnt
being rented ina somte cases. Tise step-up transftîrnirs
for long distance transmission are providcd wvith a
special building across the canai. L.igbtning arresters
are provided for ail circuits icaving tise power isouse.

Street raiiway power is furasisbcd fromn a Soo la. p.
rotary converter, built by the WVestinghsouse Ce.

Power as transmitted te the transformer bouse of tise
Pittsburgh Reduiction Ce., necar by, wlsere it is rcduced
te a pressure of si s volts and trainsforaied by rotary
converters te direct current at s6o volts, ready for use
in the reducing furnaces in the production ofaiumînum.
There are four rotary converters cf joo, b. p. cacis, builit
by the Generai Electrie Co. Tbey are of very large sii.c,
but were se made tisat they might bc increused, wvhser
necessary, te, a,ooo, h. p. cach, by cbanging the arma-
tures. If necessary one of these machines cans bc startcd
Up in 3 minutes, and the wboie stations in àa mianutes.
Such rapid starting ssp wvouid bc inspossible in the case
of a steam plant. lndced one is grcatiy impresscd hucre
by the absence cf anytbing in the shape of a tali chias-
ney and smoke. The ioad is pretty steady a:sd power
ks kept on day and night. About 6 tons of aluminuin
is turned eut every 24 heurs.

The Carborundum Ce. aise receives its powver in a
step down transformer wvhence it passes tbreugh a regu-
lator of special construction moved by hand. Theb
regulator is required on accourît cf the variable pressure
necessary during the heating process. It is a trans-
former in which the mutuai induction is v'aried b>' turn-
ing the inner part of the apparatus and its windings,
the outer part being fixed. iooo hl. p. is used, one fur-
nace bcing in operation at a timte. A laeat lasts for 24
heurs, a ton of carborundum being turned out at cach
heat. The ingredients consist of coke, sait, sand and
sawdust. These are thoroughiy ground sap and niixed
before being put inte the furnace. Tise electrie con-
ductors are connected te plates at opposite ends of the
furnace. From each of tiese plates 36 carbon cylinders
project inte the furnace. A sert cf conductor of coke is
lain through the middle of the furnace from one terminai
te the ether and the carborundunm crystals are fornsed
around this. These crystals are washed in sulphuric
acid and then iii water, froni which latter bath the car-
borundum is obtained and sorted in sieves into different
sizes ready for th%. factory. At prescrit it is sent te the
factery at Mlonengahela, Pa., wvhere it is made into
wheeis and conses of ail sizes for various grinding pur-
poses. A factory is being buiit at Niagara, and when
it is complet., the other wili be shut down. The pro-
cess is very much cheapened by the use of the Niagara
power.
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QUESTIONS AND) ANSWERS.
F. & T., wValkerton, Ont., %vrite: Ist. wIiv cannot

altcrnatiîîg current bu îîsud iiîsteitd of direct (or street
railWay plirposeS.: 211(. %%'11.t iS teiu dimcullty' iii uSinlg
saine ? Ouîr opinion is, that witlî double wir-ing twill
trolleys, two coîlnitutatars and rawlîide gcar, fecd wire
anîd transfarniers, witlî a icwv inior changes iii the
nethod slov in use, it %vould bc possible, anîd at ai vcry
rcduced rate. Witt soin cosse give us% their opinion on the

ANwi.u. 'lle alteriiating current lias tiot Iitîterta
becîî tisec for street railway purposes, first on accaunit ai
the unsuitability ai the altern.ating motors for the condi-
tions imposed on railway niotars, tlîeir torques at other
th.1n roull specd tiot ha.vin;g héun sa.ti!,.tctary. This dect
bas beeti overcoie iii the induction motar, wliicb is no
doubt adaptcd for traction î1urpo.mies, and probably wvill bc
No :îpplied ii thli nar future. lb% ,our mention of t min
trolle> s )-ou no0 doubit muait to thro%% ont tlîe rails as ru-
turmi circuit, but ii aun% case tlîc single phase alternlating
current wvould îîot bc aial suitable for traction, s single
phase niotors %vill not start front rest witlîott introduc-
ing a complicatcd phiase-splitting apparatus, so that you
would citlier have ta use a two phase current witb four
wircs, four trolley.%, etc., or a thrce phase wvith thre
%virus, tlîree trolleys, and %o on. Vou mention two
1cotitators," but it does miot appear what a conmu-

tator lins to do with a titerli;ttisig current. 'rte Êter-
nating current ks scieîîtilically applicable for traction,
but uîat conimercially as yet.

l'le Secretarv ai l)resdenl Association C. A. S. E ., pro-
pouilds the follo;wisig question :-"«Wliat is thc indicatcd
hi.p. of an engine, 13 ini. bore, 18 iii. stroke, 170 revOlui-
tions pcr minute, boiter Pressure, 70 lbs.?

AtvEaF. The inidicated horse-power of aur eligine
is calculatcd front the formiula-

3301

where A. - aresi ai piston in square inches; M. E. P.
the mcan effective stearn pressure ; R. nutmber ai
revoluitions ; S. - length ai strake in fecet. lus the case
mentioned, tie piston area iii incites. is 132-71 ; the
mean effective pressure at anc-quarter cnit-off i; (with
70 1bs. boier pressure) 29-63 lbs., non-condensing ; the
stroke is practically i -i foot lhence, substitnting in the
formula, wve get

whicb is a little Oer 4~4 lior>e-po%%er.

WVALKutnVrui.L, ONsr., Feb. 1.-, 1896.
E.Iitor CAMAIIAN k*LVCTR(ICAL Né.

DHAR SIR, I notice in tlîe "Questionsand An-sers"
columuii of the Naws a tuuer% front -Constant Reatder,"
WVhitb%, Ont. lie «è,ks, I' Ilow is it, whien lamps are
connected in suries. as in railway circuits, the higlicst
voltage lamp alway.ts gives thc brighitest ligbit?" wVitlî
your permission 1 wvould like ta state my theory con-
taitied in the followving table and explanatians

16 C. P. LAMI'S, Go W~ATT EFFICIENCY.

Ili Resance
V'olts. Atulx-res. iîÎ O11,..

50 1.2 4s.66 Lam11ps of .11y cfficiency. can
70 .875 81.77 be taken provided ail are afilie.

'00 .6 166.66
104 .577 180.24
"30 1.5454 -20i.68

WVith a circuit of S00 volts, using five lamps in suries,
suppose four lamps ai a suries are 100 volts aund one
lamp 10o4 volts, thun by adding the resistance ai the five
lamps, %Ve obtainl 846.9 olms (j 66.06 xc 4-ý66()66+ (Ix
180.24) - 846.9). Applying Ohmn's law wc gui txe cur-
rent rcquired,

.59 ampure C. R.-

By comparing the result (.59 amp.) with the table, ut
will be scen that the current passing througb the suries
iS .013 amp. less thani i required for the îoo-volt lamps,

and .os amp. mare tlian is required to briiîg the 104-
volt lamlp to 16 C.p. Thie prsîctical result is that tlîe
ioo-volt lumps will burn a, little belowv and the 304-volt
lanîp al little above tlîe nornmal, nîaking a preceptible
différence i the liglat. Lumips oi the saine voltage,% but
(if différent cllilciencies will give siinilar results. The
ldglier elliciency lanîps being ai higlicr resistaîîcc and ru-
qniring less current, will give tlîe brigliter liglit, e. g.,
iS-wattt and 6o-watt laitips connected iii suries, the Si-
wat lainps wvill bc thie brighitest. Notlîing but a test
wvill show whether it is the chiicncy or voltage that is
ai. fauît if sorte liglits iii a suries buin brighit or diin.

J. W. Scuîsî.t..

1". S. C.,'" Oshawa, Ont., writcs :Please bu so
kind as to answer mie the following questions iii tîte
Mardi issue ai thueiuTî.. Niw.s: (i.) IlSuppose
iter t% o guages ai water show~ iii glas% that punip was

stopped ; live milntes aiter that yois notice water ait tlîe
top ai glass. wvhat would, yots do, and w~hat was the
causse ai difficulty, boiter îîot foamiing ? (2.) Suppose
fecd-ptimp working, but water level "iî boiter gradually
falling. Naie the differcit places 3'ou wouîld look to
ind the difficulty ? (1.) If the valve stem (if thc steani

valve ofi a Corliss engine should break, what could bu
donc to prevent a stiut downP (4~.) In triple engine,
with second cylinder doing muci niore wark than low
pressure, howv clin cnt-off bu bust adjustud iii cither
cylinder ta balance tonîd betwveèn cylinders ? '

ANSwa.-(î.) WVe should advise youi ta blaw ont the
gauige glass ta sec if the luvel indicated was the right
onu, or whcther in somne way tbe gaugu cocks hiad
beconie clogged. If, as a matter ai iact, the level ai
the water was above the glass (anîd the guiîge had
beconie so cloggcd as flot ta indicate properly,) open
the pet cocks ai the cylinder, and the drain iii the pipcs,
sa as ta carry off the water fllwing inta the pipes. If
no further trouble occurred ini the cylinidcrs wait until
watcr appears again in the guagu glass, but if there is
any ruason ta fear that the water level is s0 high as ta
flow over into the cylinder, thun blow the boiter down a
littie. (2.) Either the punip is îiot warking fast enongh
or water is leaking at joints or suants, or arounid the
tubes, or ait the blow-off. In faut, overhaul the boiter
immudiately?î (.1.) Splice the stem~ tcmporarily with
anything-a piece of stiff wood-and wrap the stem and
splice with .sorne stout cord or rope, draîing the valves
together, so as ta kecp tic whole thing litut. (4.) You
cati do nothing unness the cylinclers are individually con-
trollcd by a eut-off ýalve, in which case adjus. as iii a
single cylinder.

IV. R. R.," Staysner, Ont., writes "To protec.
aur alternator from short circuit iii the outsidu mains,
there is, as is ai course tlîe practice, a fuse introduced
butwccn the dynamo leads and the main-but in aur
fuse cnt-ont therc i., I thilik, somcthing peculiar, if not
out ai place. Each wvire bas a separatu cnt-oui.. The
tollowing diagrani shows the wlîolc as it is

The reason given for the double fussing on caci Uine
is, Ilif one should be blown out, the otlier would still
be tîîcre ta prevcnt the interruption ai the circuit." Is
this in place?"-

AswE.-The two fuses are intcnded ta bu dupli-
catus, so tbat if ane goes there may stili bu the ather
whi&..h can bu switched or plugged in. There %hould bc

Nlarcli, ISCÉ)
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%orne arrangement for switching one off and the other
on ; but of course botht should flot bic in circuit
together.

: Mr. F. G. Proutt, of Mailden, Mass., writcs: 1 noticed
in yotzr papcr of tii :nontb al communication fromn some
oc who signs himiself IlA Constant Readcr." From
ste question lie lias asked, and whicb you took soa mutch
trouîble to ansver, 1 imagine that he is flot a constant
observer, but to hclp you complete the answer to
lais question, the reasoît a high voltage lamp becomes
more incandescent than those of a lower voltage when
coîtnected n'ith thems in serics, is tbis : The higher volt-
agc the lamp thze Iess currcnt passes tbrough il, or,
ralier, is rcqttircd by it; for instance, about Y., ampere
is requircd for a zoo volt Iamp, while ane ampere, or
about th:at, is reqttired for a So volt lamp. Now, if we
connect 8 So volt lamps and i zoo volt lamp in series
across a roo volt circuit, we woulit have current pas!Jng
ini proportion to the.resistance, and if the 50 volt lamps
have cadit 50 ohms R, and the zoo volt lamps an R of
2oo ohms, then

V C or -m-- C - 5-6 amp.

Now, 5-6 of an amip. is not quite enough current for the
5e volt lamp, but is vMr much too high for theic zoo volt
lamp. Ilence, the high voltage lamp would burn very
mutcîz brighter, and in every case where lamps of dif-
férent voltages are run in scries, the one miade to bic at
lthe ilîiest icîltage will bic the most incandescent

CENTRAL STATION BOOK-IC!mING.

ViITr lbas gone before will indicate the importance of kceping
strfict watcla on abc operating end of an electric piant. Assoonas
you begin ta %u%pcct the honcsty and faithfulness oif cach piiece of
îîiaclaincry in your p~ower house, and lay traps to finil out itIe
Iaiv.%csjfrutti r«iude, so %non %will you bqOgn to ind yourcxpcnsçes
going douti, and aour profits. increa!ting.

WVitrai vol ook int things a iile, you will l' %urpribcilte, find
uhta great dentl there is4 in "mianagement -after all; andl how

cîî enplparclntly uniniportant apparatus and supplies may exercie
-a comidcrablc influence an resulta. Uines arc ef course vcry
%iiiîiile, and once they are up will probal'ly continue lo bealiright,
if tlcv arc Icepi irce froni grounids, and gecrally kept in repair;
but a; ilIe sanie timre il is of coniderabie assistance o laite oliscr-
vation-& frc ni tinte Io lime. as. to the inuLattien of the entire acrial
N.:rucîure, fromt the grounil, andl of the xiree froin racla other. A
Icak ini citiier 'vay sboiply meafis %%atcd fuel, and presunaly the
Ihuincss ai a central station is ta make, flot ta waaic, rooncy.

From he ccntral station, the record.. xill divide iet these con-
reming arc %ervices. incandescent service. and powcrme-ice. As
regard%. tic arc%, itere sltould of course l'e an accouant kept of the
catrbans u.ed. aîid cf ic pair nece.ssry on each lamp. An ac-
%,aut 'Jiull l'e kept for cadia indit'iduail amp, andl thc coaci o(any
repairN to ant anc sha,îld b'c delaited against il. If a coli burns

au-ra eartan haldcr'-you siant te Icnoiv osili, and which lamp
it bclcanged ta; anîd yau cati summarizc the record% ai the raid o!
the ycar. end probably bave %timc in.trzîctive information as to the

quait aiyar lmp a pice <i nedinim.Then a few sparr
lamps ,.linuld a bcs ' kcpt in %iock in order in ieplae the..e on
11w line?.broughtan forinspectian. llerbtapsthe ideaofinspecting
ain arc lanip causes aniusement ; but whei it is.rcasembereil ihat
-an arc lamp i% niercly a little machine far keping carbons% ai a
prope êiancc apart. and that il does so l'y virtue ai l'eing buill
andl adtjuited w1ib that abject, and that ils proper %wVring depenils%
on semabm ratlier dclicatc devicc%, and thai if il faits ever %e littie
oui qlradju.tmciit, it mean.. wasted rnoney for fuel-th=a it %ilI l'c
,îhviou.., abai Io in..pcct il peraodicalUy, lb sec whtcr il aciually
i, %doiig il,. work. sjust asncesaryvasit 1sîcindicatlbcengine-

%Whaî i..an "arc lsght,* anîd how iS il produceil? An arc light
i. .npvthe illumination praducel l'y lte intense incandescence

orftwa **ccctrwdc.s- separatcd l'y A --Pace acrow.% wl'icanelectrsic
current i> brin): (orcel 'y an E. X. F. Tlîi. incandescence is
ilie re'uls tif the verv bigh temfperature cattcd in the ekectrades.
l'y the interpesitien ai the air space-it beinX a principle of
inqclzanic, a%. welI a% clecies that reistance dissýipates% encrgy
initie form of lirat. grae m nt<frisncwild¶iat

a geaer ntzîn a eter.A mn%%ili becormbttand pmre
wben warking liard, Lec., ovcrcoming a grcat resistance, wben l'e
nili nos even fesl warn ocr a ligit job-. and as the principal

work donc l'y the currelît in 1Nas-sing ilîrougli an arc lantp is riglit
al the~ arc ilseif. il i4 plini thai the longer thie arc the more work
donc. Now, il is weiI known diais a current of 9aniperes requircs;
at voltage ai 5o ta force il acres. -an air 81pac Of about 3-32 of an
lich betwcîî te carbomis, and thne liglit îîroduced ix thîe noinial
i,ooo c.tidILcpower. So that if you cati arrange ta have 1w.> 7.16
cabornîs cantinuallY brelli ai 3-32 apart, aîîd uise a «)ampcre current,
you will gel nomnital 2,00e c.p., and will require a press&.ure ai So
volt%, or an expenditure 0fSOx 9=450 watts of energy. It )-ou
vary the distanice apart of te carbotis, you will vary, in lte -&alie
.%L*ise, te volts. wattage, and wiîlîin lintiit.S, the catidlc.power. If
YOu kcep the carbisl 4-32" allart Ycu will geL a soîîaewlîatt langer
candlc.-powen, and you will require a highen voltage and expeiid
a higher wattagc. But as you are oîily gettitig paid for 2,000
c.13., you don't wani to produce any niore-hence tise excess of
wattage consequeiu upion liighen c.p. is a pure %vaste oi iniy.
E-.vcry tinte youn arc lanip pulls the carbons apart nmort- than their
raicil arc lenglt; evcr site the carton rod sticks a litile-
geîîcrally, wlienevcr Vour arc gels longer ltait it i.. intendeil te--
you arc wasiing fuel, and consequenily, mnîey. WVitla a aijere
curreait, an excessive voltage of so uitile as one-tenth of a volt.
will require an capenditune ai almest 3 11.P. houes per yacar-itore
titan tiecesualy-per lamîp.

Tey any lamp tai bas been on the Une fur sonie wecks, exposed
le aIl thte variable atatimphcric conditions. and a few careful aih-
seevations as Io thc fait ai pressure acroes the termîinait- wili bic very
instructive tcanyone whîî is irnteligntenougb toapply the reaults.
%.but ie 30 arc lanips, burning on a moon schedulc of about aa

l'ours in the month, and.&assume tbat thrir adjustnîient is te become
%oinaccurate tît tlîcy xill draw out their arcs long enough before
feeding te rquine an extra volt caria. Ass.ume tbat otherwie
ilicir working i.. reatonal'ly gacil, :.nd their feeding regular; then
titis plant will Ji%!ipatte in cxccsstiuc voltage alone, 432 b. P. l'Ourm
eîery )-car, wliich migbt jui a. welJ l'e.saveil.

Every lamp !should bic teNted for a wholc night cveryW ti r
tbree montits. If its frediîtg i.. not negialar il zahould l'e made -.e,
l'y the preper adjusiments, wliich can l'e donc l'y an' Litelligent
electn;c.an ; andl the record ai ecai lamies performance should l'e
kcpt. If an>' individual lanîp is fnequcutly founil te l'e out ei adl-
justment, iL kahould l'e carefully overliaulcil. Il may have Nome
defcct which rendiers it inefficient, and which can perbaps l'e
rcniedicil. f not, it isbbtter tebuy a ncwlamptitan tamn ablad
one. B>' liglîting te power haube with thc lamp te l'e testeil, ne
extra expense wiIl l'c involved.

Il is quile important titat tests should l'e made of the canl'on.
A cartonis by nomeans always a carben. Thercaregacil,blai,
and indiffeèrent oncs. Tte gond will rostirooney te l'uy, it i!,
truc; but tte ooor ene will ceai mone>'s ruain, il iii equally truc.
Thecre arc bard and soit, loag-lived and s-hori-liveil, chcap and ex-
penivecones. Thoi-e who l'ave net given an>' study tea the carbon
questiion gecrally believe ata carbon ii lte l'est that hats the
longesi4, l'ut tîtat doesnot necessarilyfollow. Carbonisa material
oif comparativelv bigla resisiance, which cati, bowever, l'e varied
l'y varying its den.i> and ils ingrerdients. Cbesp canbtun arc
miade ef inferior materi, and flot a great dcii of attention is
paid te he prxbcsof=mnufacture Thte conseuenceis prel'ally
a ver' Itigit resi-iance. and a wanî ofhamogeneity in the structure
wticb cauNes il ta l'um unecqually and break off in liltle chunks.
It ma>' have a long lite, l'ut the tigl' res.i-.tance will cause the
samne extra expenditure eaver that required fer a sherter livras,
lower resistance carben, as the undue lengthening of the arc de-
vcribe l'îe numy veny casil>' happen abat a etosi.lived car-
l'en may l'e the most ecenamical te use, be-cause i% smaller te-
%sitance *ill ,.avc more than eno.îgh cne-g> te pay for tte greter
numbercf carbons %usei. Observation andl experrimeut millcnalJe
thc intelligent elecitician te belect actually the l'es6t cartion ; and
a certain number of cacha bateit hought should bce caretily tesîed
as to their lité, theirresitance, and ifposmibk, thiecande.pom-er.
This latter paint--candle.power-is et course vcry important, bot
te -,weperlt- <escnabe tte tests andl observations would requine ton
long an article. Careful observatieuis l'y experienced sckntist-.
bave pro% cd that carbons oif the sanie apparent malte, (rom diffier-
cnt makers, >ometimes vaiy as muel as %,a per cent. in the canlle-
poecs ite>'givel'orth, for the samie expenditure of energ%; and
the>' show that iillimatelv te l'est carbon in undoubtedly that one
Ite iuuacture e(wbich moat tscientific attention bas becit
givrai, which Î% therore nece-nuarily >igt priced. But the test
above mentioned sboculd l'e made %iîh a carefuUy regulated lamp,
Pe ttat lte arc %haUle bc cpt scnsil'ly constant, &ahiould record
the exact length of if i er inch and pier carbon, and ttc average
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reistance acro.is the lamlp termnal%. The.sc records wiii enable
a tairly geod coniplarisosi ta lic madIe betwecri carboits af dift'erent
miakes antIpriceit. Ifby ap~roper iystcrnof lantp ir.isctiai tI
adjusînîceit, antI a caretul selection of carbans, you cat rnn ca
linîp at one0 volt le%% pressure, iii the aliave t%sutiied plant you
wiil save oser two ton% of coal pier year; or you will lie able to
ptut atitotier iaints as the saine circuit.

As regards the incandescent inistallation, about tlt! moailt impli.rt
-tit feature is the lamlpa tiiemselves - antI titis is the féature tltat
seents t0 reccive les% attentin antI study irons te average centrai
%talion mlantager titan an>' othcr. Latmpa are of ait kindq, sires,
makex and descriptionq; aI of course ecd manufacturer dlaimis
supe-riority for hib.owîi ntake. Plrce sce-Aia gcicraiiyt10 lierega.rdcd
as the most important factor governing the %election oi a tamil,
Lec., a lamip costing 22 cents us taken tolbe a mort ads'antagets
Isurcliase than anotiter casting 23 cents. As 1 bave rcqucntly
%aid liciore, it is a prctty fair principle to work on in these days
ai kcen comxtetition among manusfacturers, that the highcst priced
article iii gecrally the be--t one ; and the question to ask is, îlot
how litie decs such ait article cost ta buy, but lîaw littie does it
cost ta keep runtting in good order. An article that cans lbc kept
ini repair and ini gocd efficienît condition for $z a ycar, is wortiî, ta
buy, jus: twice as. tnuch as a %imitar- article thal costs $2 per year
ta miaintain, other things bring equai; and if the former article is
soisd aI So pcr cent. advance on the price af the lattcr, thcn the
higlier priced article i% actuall' and obviously far the cheaper of
tht two. Thissameprincipe applies ta incandescent lampa. The
factor-& tIsaI determine the comparative valuesî ai différent lampa
arc: lthe candis-power. the utce, the efficîency, tiîc price-purpasely
puttiutg price Last. Lampa ai aiU makles deteriorate as thcy arc
langer in use, %ome leN% titan otiters, L.e., their candlt.powersý
become. sametimes, considerab>' lea.-s the longer thcy are kept
liurning; and the lantp to bce desired is, other :hinigs being equal,
tIsaI ane that ktep% its candlc.power lange.aI up ta il% ratel!
amouint. Thcn again, Lamps differ in point ocfficiency. A latnip
requires. tIse expenditure cf a certain amount cf energy ta malce
and iccep il butring; se that other things being equal, that iamp
that niaintains its candie-power longest, for the least expenditure
ofrenergy, i% the li:tI. Having obtained by means cf experiment
or othez-wise, a diagram shawing te continusous candlc.power
qcirve of a iamp as a function cf its lle, and aise, of the watts cf
clectrical cnergy .cxpendcd dstring incht lite, thens an avcragc cati
bc %truck which shows the average watt% per candie power ex-
jiendeci. And a conîparison cf tieverai such average> will show
the bet tamps. ctller ilhings being equal. The bc-t is cf course
tIsaI iamp which requires tht lowest average wattage per candie.

About the oniy other record that cans bc kept ini places where
lampa are rentedt on the fat rate %ystem, iii the dates whcn cacit
lamp was put ini. A littie slip of paper %%iîh the date marced on
il cans bc gummed onto the base, and -e accurate track is kept cf
the lfe ai tacli tamp, which cans bc retumced ta makersý if burnt
out betore guarantet

If the entire -".ltm hii worked on the meter plan, which iii
greatly ta lie preferred, thert the monthl>' reading.ç afi Se mettr.a
added together should be compared %%th the month7s; tatal as
rtgistcred on the station wattmctetr. The compauiscn v6ill enable
an>' discrepancy to bce traced and posaib>' lead to the detection
cf unsuspected Icalca.

In a %ysten wltere current is soid entireiy by tht mncer il lie-
cornes cf very specui importance ta study tht incandescent lamp
question, because the exigencies cf thi% service intraduce somle
ver>' paradoxical condlusions. For instance, il u% somelimes at-
tually bller- and more profitable for the central station te break
lamps long befare they are worn out. ar.d put in new ocs ait its
own ceai. Length of life, in titi s c, ih about lthe lea.-t impor-
tant advantage thal tan bc claimed for a tampl. This, itawever,
ta a malter that cannaI lie dictm%,ed aI proper lenglh in tit!%
atrticle. What i% inlcnded ta be shown us, that jut as titere are
engines and engines, dnaniosl and dynamosi. so are there carborm
and carlicas. lampa4 and lampa, and itat ifjudgment and caution
are nccesay in tht purchase cf a bicyc, or cf a good homse-
titey are far more ein the purctae and opcration cf an>' electri-
cal and ste-am apparatuax.

Titer are cetain general accountas tIsaI %ili bc>ce$ b> cvery
one-and paper. cil, new bruhes-, fuse wire. and wha't not, which
necd net lie particulariv reierred ta. A central -.tation tIsai fol-
louis the Une cf tht record% indicaled in thc fortgoing. will find
jîsselfin agood position to increase ils profits. Enelecirial btai-
ne%,s il ux not entirel>' what u% made titat pays- di,.ide-ndit but what
s saved ; ami il cannot bce sait! of even the mosl higli clas station

yet knawn, that it itas nttaisned tIse ltiglbet 1toaible plutî tif dli.
ciene>', but tue inost succe.sa.ful are titose lthat kcep til!seitat
watchiul eye aver ever>' individuai machine or piecc t:paaîa
antd wlto keep ver detail iii the iuighucal atd licatt order anid tItis
casnnot lie datte without kcepîing te itot coiprliei%iv.e sstCtti
ofaccuratc records, aîîd b> ltse contîinuat lcatsng tfstiit~

ANNUAL WEEETING 0F THE REL1 TE[£-
PHONE COePANY.

rtannual meeting cf ýhe B3ell Telephione Cotnpauiy
was held in Montreal on the 27th cf February. Amotîg
those presetit were Messrs. C. F. Sise, prcsideîît, Robert
Mackay, vice-presidetit, C. P. Sclater, secreîtry-treas-
tirer, W. R. Driver, Robert Archer, C. R. Hosnier, R.
AMcLea, F. X. St. Charles, J. McR;te, J. Wilson, W.
B. Miller, T. D. Hood, James Moore, A. Kizîgniat:,
Reid Taylor, H. A. Btudden, Hugh Waîtsoni, J. Wil-
liamson, D. Ross Ross, WV. J. Withall, J. 13. àMcNaince
George H. Holt, Chas. Garth, John Crawford, Andrewv
Allen, Alex. Patersoni G. MI. Kinghorn, Hector Mac-
kenzie and others.

MIr. Sciater, the secretary-treasurer, read the annimal
report as follows-.

"lThe directors beg to submit their sixteenth ;tnnual
report ; 1,028 subscribers have been added during the
year, the total number of the sets of instruments naw
earning rentai being 28;809 ; 45 exchanges and 6 agen-
cies have been constructed and added to the systenl.
The company now owns and operates 345 exchangcs
and 268 agencies ; 522 Miles cf poles, and 1,760 miles
cf wire have been added te the long distance system in
1895 ; cf these 190 pale miles and 874 ivire miles are in
the Ontario departmeni. and 3,12 pole mliles anud 9t3
wire miles are in the Eastern department.

The long distance lines, new owned and operaîed by
the company, comprise 14,851 miles cf %vire on 5.884
miles of poles, which include a copper meîallic circuit
line from Montreal te Toronto, constructed during tht
paçt year.

Work on the new building in Montrentl progressed
favorably until it was deemed prudent te discontinute
construction during tht winter. It will bie rcstinied as
early as possible, and we trust that the building will be
ready for occupancy before tht next atnu;îl meeting.
Tht growth cf our '%Vinnipeg exchatnge having rendered
tht present offices inadequate for tht business, it bec:tme
necessary te secure other qutarters, and a lot wvas pur-
chased on Thistît street, in a favorable location, where
a building will bc erected during tht summcr, which
will be used solely for the purposes cf tht ccmpany.

Thtb gross revenue for tht year wvas $1,087,124.28,
tht expenses were $787,249.36, the net revenuie w:ts
$299,874,92, tht paid up capital is $3j, :68,ooo.

En addition to the net revenue Of $299,874-92, tht
premium on bonds sold during tht year, amounîted in
$1o,7io, making a total cf $3 :0,624.92, Out cf whiclî
$253,43 1.33 have been paid in dividends, andI tht
balance cf S57,193.59 together with S2.806.41, taken
from revenue account, has L'ten carricd te the contin-
gent account, which now amounts te $91o,occ.

In moving the adoption cf tht report, the chairm;tn
made a feeling refèrence te tht loss the conspany li;td
sustaincd thrcugh tht dehth cf tht late vicc-prcsident,
Mr. G. Ross. Tht report was adopled.

In reply te a question. tht president statcd that tht
net revenue cf tht company for tht year had been s0
per cent. Tht revenue frorn long distance lincs lî;td
been, in 1893, S'40,o00; 1894, SîiL-,oco; î<
$178,213.

The directors were authorized te make fturther issute
of debenturcs for $6oo.ooo, in accord:tncc wiîlî tIse
authority given hy the Dominion statute. These fîînds
are required te meet current cxpcnses enfailed in im-.
proving tht system. This sumn will bring tht total issue
up ta $1,2,0oo0.

Tht balleting for officers resîtlted in tht old boardl
being re-cected as follows: C. F. Sise, president ;
Robert 'Mackay, vice-president; directors, W. Il.
Forbes, John E. Hudson, Robert Archer, WVni. R
Drivcr, Hugh Paton and Charles Cassils.
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PIIIit.)ON TIIE FIFTil OF EVÉRY MONTII DYV

CHAS. H. MORTUM
OFFIcE:- Co>aoenEiRA-ToN% LiFb. BUIL.DING,

Corner Venge anti Richsmondi Sirects,

-MHonTOl,x
Tele~.Itotme 2162.

NFt. VOuCK L.waF INSVRANCE flî:mr. ONTRFA,..

Dll Tartj.honc 2>09.

A DVEJTRWI8ItMXNTàt
Atierionr, ratel «ent promptdy on applcattort. Ordia fot adtrlisin&g thouli

teact te offtcc tt g.lliatton nlttaiitalliet n,%h day of tisenuoiti msne'Jiatr
prcding datecf natte CIti i adctrt*twm.nt. mail1 Ie mate whaeer dcmirni.

athot ans t.t the adtMer' Isut Io &nnure canpr cornplixnc .ith the ;n.sructunc
t theatadrtatier. trtueis for chmnge shoulti =eatheoeffce as eatly a. tise la.ts day
ofth. môtth

Nvwec*1gjrioNs.
The F &tcramcAt Nxv.n% -ill le tnailed to cul ibmt in the Dominion. or the

Umnitrad States aou firt. for $sic îr annulai. sa cents fur tix month. Tht place oft
subsripton ;ý;ul e mitird 'ycurrency. retttotd Jetter, or Patai Ortler

payalle ta C. Il. Mortimer. lfrise do ne tend chsequts on local isanLi uniet. 5
cents il aulde..l for cous oficouni. bionty serai in untcegge.d brairais uillin1 at

.. nerde nis. Subcitot% front fot-eigna countrit. tml.raccsl in tise Gc.neral Portai
Union $s.So jet annum. Sul*ccriition% are pay>attle in admace. TMt papet Still Le
diccontinueci at expirationt of tero ainji for if la stilsolattd Isy tise sutsaimbr. but
mahere no such unde.sandingr enat.. taili lie continutti onti instruction% le di.

continue are reticeci andi 41l arrrarages raidi.
Su,iamay. havcte timaîling adje cIsassgeti ariofen al. tesireti. Waisen

cardtring changt. alwyc vire te oit as el mas athe neaa addrma.
Tht Iuliite ahoud bc nsstifted oftise failure of ,ulcaiser te receive Useir pame

prompt'ly a.nd reculatly.
ItDiTOW* ANNoVNCJ1tNTS.

Cormernc 4. invite] tapea aitlotpica letitimnatly coming miriin thse scoe tf
lii journal.

Tie Casa aneltutcal News,, bu botela apolmtell liai offciai rPater
of tâte CamallAn Electiucl Aaaociatioa.

CANADIAN ELE.CTRJCAL ASSOCIATION.

OFFICIERS:

A. It. SN.IITII. SuparhintJintiest G. N. W. Téeqraph Co., Toronti.

ivr Vicit.1'am.nsmxyN:
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F.. C. IIIREITIIANUPT. Itellin. Ont.
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Co.,Quelit.

JOIlI CN RI.. Se.Tec -.uzenbe P. Piaillai- Electreal Works, Montret
K. J. IIUNSTAN. oclanerliell TkephSae Costsîany. Toronto,
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W. Y. SOPEIZ. Vice.Pmeutie.t Ottawa 8.Iectrbc Ratla-ay Comapany. Ottawa.

A. M. WICKENS. Elctiriciat, Parttt lIuiLlings. To.,txo
J. J WRIGIIT. Maruger Toronto Elcctric lIIht Comspany.

INONTREAI. ELECTRIC CLUB.
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Prejtiest W. It. S1IANV % tt mal Eiecuiec Cms
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Sating. C..* biso. ltsslsrt Sitntnie. l'res.isletst E. Kislger. Vice.li

5
meident.Wn

lslezsslen. Setretary Tt=%strer. 33 Rihnsi reet.'
(;UEI.li fiIIANCII NO. i.Me. tt andi 301 d ne "ehi monde1 at

7.ots.t.J.Isrd>-ce. 1PtFaident* J. Tssl 'ck .Pr.t IL . Fieseelling.
)e..t..ayJ. (.erry, 8tst.-S«ecary . Trrasurer. C. J. Joriett.

OTrT.-WA, IIRANCII NO. .- etcýci 8«t. nifoss ausa t ai
msentit. mn litbzstieo iait, Rtadeau ettrct . arusk Ruwt. l

t
sensslent. F. Nlcrrill.

Smcetary. 3si Wellingtos treeit.
IiRESI>EN IIRANCII NO. t&-.Nct% at andi llurdsy %-s caris menat. Tios.

Sîeeg.r, S;crct.sry.
IIERI.N IIRANCII NO. 9.-Nt«t 3ts. attd 4tlt Saturtiayatcltnotsth nt 8 t.

W. J. kisutit. 1
t
entt . G. Stiimet,.Sctr. Ilculin. Ont

EING-Sl'ON IlRA
5
NCII NO. soc.-MIett am ats.i 3td Tuesizy in raclt mnstitl in

Fracer liall. kisng mtrril. at 8 para. Isestiit, S. I>otllji 
t
a-l'testit Hetnry

Iloikin,. Ikcretary. J. W. Transicin.
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ONTARIO ASSOCIATION 01F STATIONARY

t5OANt oD kXStd$
PreCitient 1 A. dAME. . liruttforsi. Ont.
Vkce.Pre.tdent. F. G . %tilTCllIi.l. . 1,ation. Ont.

Rirgisrar. A. EL EDISENS t3 ilorsien St . Tarenten.
Treassirr k. %IACKIF 28 a Naier co.. Hamilton.
Soliritor.j.. A: >ICANIiR<EWS. . Tome.c
TOR<ONTO -A. F_ Mdis . .1. icLen,, E. J. îlhillip.. F. h>snniti..n.

iIRANTFORI>-A. Amen. care llaiternn & S-ni.
01-rAWA-T'honu. WV le .
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Information rtcarcirg camiantions cviii le <sunihet ott rcsqsicstion ta any
tnrmier of thetintart.

Tim tendcncy of ilodersi central station
Xodema CeaUrlil Station

zizaftînee eng i îgneering 1.. towards gracatcr science,
highcr ecotbomyv, more comprehiensive

btisiness methods. Rn thie arhy bistorv ofelectricliglit-
ing (abouit fi'sc or six years ago) w..e tised to be satisfied
-more, we w.ere pleased. -if on closing the switch we
got Iight in thc lamrps, :înd our electricians uscd to be
happy and rend the paper whilc the plant ran itself.
The fireman also plied in coal, and on cold niglits
o.pened the fire door Io 'sv:rn bimsel'f at; atnd if profits
were not verji larh . i- wel 'a Electricitv did'nt pay ans-

was" But toa-day dur electricianl has csonething cIse
to dot and the stperdntendent can tell by conîpariîg
the rending of tRie station watt-mecter wilth lastI niglit!s
fuel consurrption, how marnv limes the furnace door was
opened, and for how long, and if 'Mr. Fircman lins not
a satisfatctory expl.inat:oni to give lie gocs suddenly. In
those days 'se~ knew liow niucli coal %vas burnt and lîow.

muich %wagcs t.t. paid, and if the inconie froin thc larnps
%vas stifficicntly large to have a little ovcr, atter paving
expenses.; we pocketed il with a tiai.nkfusl heairt, rand
atsked no questions. Ilow vcry différent h. the nmeit-d
of running a central station iiow-;î-da.ys. In the firs;t
place, a1 comprchent-h tibsincss policiv governs Ihe en-
tire management, and fuirnislic,% a fraîîîewsork, into wshich
atri: fitted such det;îils ats differential rentaI rates, lamp
efficiencies, etc. l'he tabulation and clatssificaitioni of

oaperating Ntatistics wilI, in thie liand-s of an experienced
manager, bc not onl> a sure rccord of tRie past, buittalso
a guide to the future, and a carclland observant %tuidv
of such &Y- statistics will often serve to so rnodifyv thie
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getncral pulicyais to effect cozîsiderable iniprovements in
ope!ratinigilletiod,,or isi profit:. Ili thc next plaee,
cacl iidi%.idtta hit of machiner> iii the ssteni, bc it
boiler, enginie, hIt, gccraitur, or lamp socket, ks con-
tintually unmder the watchfül cyc of the observant masiaiger,
Who klnows % hat it is% c.apable of doing Initer f. %oraible
circum',tances, .înd if at ;lin' tinic it faits sonîcwlîat bc-
luw the maîrk, lie kslows. it, aaîd niust know the reasan
whv. If 500 lhs. of coul are *burnt more to-night than
Iast niglît, lie ks aware of it next morning, and far front
saîying it Ilcan't bu liclpcd," bu fins ont whv it was-
whulither t here was a greater demand for currcnt hy con-
smers, or whether a huit slipped, or a valve got wrong.
It cans aind nmust bc huelped, anîd is helped. The rupair
accouilt is scrutinized narrow'.ly every ycar, and any bit
af aippuratus that senmed tu requiru frcqucnt attention
as cxamisied with the object of making it more durable,
and su reduîcing the expcnses. Tiaure k a ceaseless ef-
fort to %0 raise thu cfficiency of thc whole system, that
the saisi amoit of marrent may bc generatcd at a less
expensu ; or shall do a greater amounit of work and so
gaini more ; and the mens ta this enîd arc caîquiry into
every stage in the proccss of canverting coal into cur-
rent, and ccaseless encrgy and investigation.

INvtE5ToRs in clectrical and stcamni a-
Gamantus. chinerv have ani idea thut if they base

thcir seluction of maichinery on the
guarainteus given by the makers, they cannet go far
wrong. WVhcn making a choice betwccn several coin-
peting proposais, thcy do flot vMr ofien take proper
ncaîns tu arrive at which is really the bcst for their par-
ticular case; but place their orders witb the maker who
gives the best guarantees. Before doing this thcy
shouild consider first, wvhat are the conditions undcr
which the guaranteu is given; and second, what means
they have of praving it. Now-a-duys tbat prices are
cut su vcry low owing ta the intense competition
betwccn aIli manufacturing companies, it is impossible
in many cases for agents to eut still Iowcr in order to
obtain business, so their resource is ta dlaim higher
valuse for their goods, and if by guaranteeing a slightly
greater cfficiency or longer life, ctc., they cars cffcct a
sale àt is a little too muets ta expect of human nature
that an agent 'vili flot guarantce a little more than hie
knows bu cars perforai, when bu bas very good reasons
ta belicve that his machincry will flot be put to any test,
but that bis bure word %vili suffice. It is pcrfectiy cvi-
dent that ta buy machiner on the unsupportcd guaran-
tee of i agent, and then flot ta test it ta cnsure its
meceting sticli guarantcc, is flot onlv very foolish frani
the purchaser's own standpoint, but it is distinctly
unfair ta the whole manufacturing intcrcst. It amaunts
in plain ternis ta placing a preniti on di-honesty, aand
the purchaser freqiaeaîly gets as badly lut in as bu
thoroughly desurves ta. A thoraaaghly reputuble and
honorable business mai 'viii make sure of %vhat his
goctds arc worth and will guarantue theni for that and
no morc, rclying on snch policy ta build up a business.
A lcss responsible per.san wiil push the sale af his gaads
by claiming for thems a valise the3 may flot posses 's, and
take bis chance.% that bc may flot bv, found ont. Now
whetbur bc is found out or not, the purch:aser daes flot
se hi% monev'1s wvorth, and bas actually assisted in
rcv.rding fraud. In tbe few instances wvbcrecelectrical
and steami maclîincry have beent purcbased in the open
market by conîpeting tenders, any specifications that

have' becn got out ruquire sacli anad such gîlarantees to
bu giv.en af ellicicncy, etc., anîd tbu cuaîtraicts haîve
frequently buen givun to, those gtaaranteeing the Iiigliest
aînd most. But in how many cases have actîaal tests,
huen made b>' computent pers1ons, as ta wlietber these
erniciencies-, etc., are really ais guaranteed ? And ks it
niot plain that this systen i ofpnrchasing on a baisis tif
"4compcting guairantecs"I is a verv. foolishi one iiaîess
there bu saie intention of testiaîg thieir fuiralmutnt ?

Guaraintees, cveai the bcst, mia> bc '.er iiiislcading
uaîiess some uaîderstaînding bu aîrriv.ed at ais ta the con-
ditions under w.hich thev -ire giveai, aînd a ver'. little
considuraîtion w.ili show tlat pursons nult speciaily
trained nia> bu conipletely Iloodwviiked '.vbn tliey tlaink
they aire vury '.idc awaîkc. Take the guaranatue that is
s0 frcquently given with a huiler, tlaat Il it w..ili evaipur-
ritc sa, many lbs. of water per 1h. of co:il." Thbis
aappeairs vcry simple no doubt to comnpaare huilers by
this gu.araîntee is ais eaisy ais falliaîg off a log. But a
huiler dous îlot c'.aporaîe '.'aiter itsclf ; it muaslt bu set
"just so," aînd have a certain nusilbcr Ot' fCCt af graLte
surface w.ith a certain umaunt of' draft. And algain,
"so many lhs. watei' evaporalud pur lb. of coul."
WVhat kind of coaîl? Ali cual is aîot the saine. WVe
have bard coul and suit coal ; wc haive coal cantaining
l 3,000 tient units pur IhL, and we have coal cuntaiining
onlv 7,000. Again we ask, '.vat coal? Bust V'onghis-
berry? Any houler will do thait '.vith sîach superiar coaîl;
but it takies a gaod ane ta, do it %viîi lignite. Briefly,
what is such a guairantue wvorth ? Nothing. 'rhe per-
san who gives it is in most cases a designing quack,
aînd the purchaser who aîccepts it is lin innocent simple-
ton. The guaraintor give's it hucause lie kaaows il aîever
will bu tcsted, and if it ever is testcd liu carsî sav the
conditions wevrc nut complied w.vtb. If persanis reuiire
guarantees ta bu given witla maîchinery, they shoîald bu
saîtisfled with reasanabie unes ; îiauv shotild establlsb
the nucussary conditions, aand they sbaîald insist an tests
being made ta, prove thum. la this waîy, Ini a ver>'
short timne, aIl but the reputable maîntifacturers wvill bu
crawded out af business.

TiUE question is frcqucntly asked, IIIn
Mtcifl~VT whtfil a ffr aî angmi

tng 181 roltwou. hafilofefr aavtgmi

hope ta mect w.itb the greatest amauint
of succcss in the prescrit da " I~ c Jp.irtment
appears ta be overcrowded, and the rrobîcai of the
choice ai a carcer is bcconîling mure anad amore difl'acult
of solution. The rapid du'.elopiiîent of tlîe past few
>'cars in the applicaitions oi ecctricit% lbas tîarned thu
aittention ai parents aînd yutig men in this direction,
and thure appears ta bu a wvide.sprcad helici tlî;i ibis is
the mast promising field ai effort for thu future. WVitIî
the v'iew ai determining ta '''laît exteat titi% hulief i% w..eli
foundud, Mr. licaîrV 1*10, in an1 ;IrtiL]C iii tlîe 1EngiauCCr-
iag 'Magazine for junuarv, entitled *1Arc wev E ducating
too maîny Electriciains?II gives% the re.%alt of an e\tended
eaquiry among graiduates af enginîeerinîg %chools. ais ta
the extent ta, 'hicb sttudets of cîciricit% gratiaiatiaîg
froni thesc schools hiave becaisaLss iii ohtainuaîg
emplayment at remunerative sailaric:. Referriaîg to the
taibulated re.sults ai these cnqiairies, Mr. Flov .snis ap,
the subjcct in the iallowing words. IlConsideriaîg the
table ai total rcsults7-whicli ma-, bc takei as%. fafir iundi-
cation oi thu condition of the récent gradîiates iî cluc-
trical engineering, il w.ill bc fouaîd thait, v. hile a greater
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per cent. of thc graduiatcs in electrical engineering
scure employment, ats campared with other graduates,
yet the fcwest, relatively, secure employment in the line

of work for which thcy had studied, that ks, in order to
get emplo- ment, the> had ta take positions in which
thecir electrical knowledgc did flot cotant. lit wiIl fur-
thermore bic noticcd that almost twice as many uien
sectirc cmploymntt in elcctrýcal engineering throughi the
influence of their relatives as in mechanicai or civil
engineering, %shile about half as mati> otitain positions
tlîrougli tlicir friend. a% ia the other ta professions."

Tain fenaders an sanie of the Toronto
Utel,.. Fenderl. Railway Company's cars are cevated

tooa far above thc track ta allaw af -an
obstruction af reasonable size bcing scooped up by them.
An individual who should bc so unfortunate as ta fal
in front ai one ai thcse cars wauld almost certainily pass
uinder the fender and bc crusbed ta deatb. Fenders at-
tachcd ta cars in this marines- are a mockery.

13v refèrence ta aur Question and Ans-
QtWUOu*D4 wer Dcpartment, it will bc seen that

some af aur subscribcrs appear to have
suddcnly made the discovery ai thcir privilege ta ask
questions and rcceive information through the pages ai
Titi ELECTritCAL NEWS on any problemrs in electricit)y or
steam engineering with which they miay find thenîiscîves
confrontcd. This should be gratifying ta evcry rcader,
as well as ta the publishcr. The more questions arc
a% ked and answered, the mare belpful the journal mlust
beconie ta its subscribers, and thc grenier evidcnce ta
the publisher that it is bcing widcly and carefully rcnd-
a nîattcr in which advertisers should also icel an interest.
%Vc have dailv evidencc that the NEws is becoming
more widely known and apprcciated by the classes in
whose intcrcst it is publisbed. There is no occasion
for thc expresscd hesitancy and apologies with which
sanie oi the questions rccivccl are propouinded. Ques-
tions honestly propounded, and ai a character ta drawv
forth information ai a practically uscful character, arc
cordi:îlly invited. If w ecxcept the man who Ilknows
it all,' wc are il in the position ai the pupil who is
dailv adding ta bis stock ai knowledge, therefore, wc
nced feed no hesitation about admitting aur lack of
knowledge on certain subjects, with which, perhaps, we
have not had the opportunity ta became acquaintcd.
Those who know the mast are invariably ready ta admit
wbat tbey don't know, and ta ask ta be enligbtened.
There is little hope ai impravement for the matn who
citlier- thinks lie knows it ail or is ashanied ta as< for
the information he rcquires lest he should be tbought
ignorant. Sa far as the readers af this journal are con-
cerncd, it is anly necessary that thcy should ask, in arder
ta receive anv information which it is in aur power ta
give.

Thce Moîttrcat ,.trecs Railwa> Co. have ortired a i. kilowa.tt
iin,ç conneti maitor-gt-tiralor %cit front site C.tnaian Ge-rrai
Iccîric Co.
M'tr. F~. 0. BRIack%%cl. of Xcw Yorkc, engsner of the- Gencral

F-letric IPawer Co. wa,. rrecntly in Quobec in cannection wiîh the~
iipoo..e ricc-int- .tretlrwN Mr. Illackwell inspcted ahe
woirkio nd nuachn%:rý of the %tonimorenc) kit--nt. L.i t.om-
p.iny. Thet- tini.î,n tif the railtwa) In accordantce %tth the

prt-.t-lt areeint nhideit te î.thng ii%-cr ti tht, plant. ha s:
,aid i.. bc the iteîntion of the paromotcn. Io t-amnlcn#cc work about
the fit lr iAPcl.

CANADIAN ASSOCIATION 0F STATIONARY
ENGMNERS.
TORONTO NO 1.

Tit above Association no whold their meetings in the
new hall on Victoria street on the~ îst and 3 rd Wedncs-
day in encb manth. The business transacted nt their
last meeting was largely in cannection with the taking
over ai their new quarters. Arrangemients have been
made for starting the new library; sanie donations have
already been receîved, while a number ai manufacturing
fuis have pranîised books and models which wvill make
the collection very valuable tu the members of the Asso-
ciation. A letter cantainsing the following lia% been sent
ta probable contributors ta the library :

"Toronto No. i. is now cntcring upon its tenth year,
Ilî having procured a niew and suitable hall, propose

canîmerarating the event by starting a mechanical lih-
rary, aund fitting the meeting roini up witl imodels and
drawvings. Shouald voit feel disposed ta assist, in any
wny, this very laudable abject, an intimation ta auiy
member af the cammittc ta that eifeet, will bc thank-
iully reccived, and promptly attended to."

Ais engincer.' marismi or ppcket book is bcing pre-
pared by the Association, which will consîst ai valuiable
tables and calculations relating ta steam engineering.
It will bic campiled froni tlîe 'orks oi the best authori-
ties, and is intended ta suîppîy engineers with casîly
accessible and correct calculations uipon which ta work.

A coaîniittee lias been appainted ta -.ct in canjunctian
with a similar comtiittee froin the Ontario Association
with a view ta secuire a coniîpulsary lawv front tlîe gov-
erfiment, for engineers operating steani plants. fi is
not probable that any action will be taken hy the gov-
errnîent this session, awing tu its close being near it
lîand. It is boped that at the next session a bill will bic
brought in by the gaverfiment wbicb will ensure its suc-
ccss. The bill, as propased, will exempt aIl steani
engines uinder si borse power, and aIl persans runining
plants, at the tinie will be given a permit, thus retaining
their positions. Tîte certificates ai the Marine Engi-
racers' Association, and the Ontario Association would
ailso be accepted.

BIRANTFORD) '%o. 4.
INr. Jas. Ogle, sccretary ai B3rantford MO. 4 '«rites

"We ane in a very healtby condition ; aur meetings-
are well attended and sanie very good questions brougbt
forward and practically answercd. The debate for aur
last regular meeting was, IlCylinder Condensation-
Illustrations ai Indicatar Cards," which occupicd aur
tume fülly ta a late bour, baving a variaus nuniber ai
select cards illustratedl on the blackboard."

S.aNDON NO 5.
London No. j bas flot been meeting with miîch suc-

ces% since the opening ai the ne%, cear. Froni lack, ai
attendance nieetings have nat been beld, and the mcm-
bers have showvn some indifference towards the Associa-
tion. It is the hope ai the afficers that a revival in
intcrest will be sbown lienccfonth, iii order tbat the
-association may 'lot bic allawed ta became extinct.

.UELII NO. 6.
'l'le :ubavc Association beld meetings on the first and

third WVcdnesd.tys oi February. There 'vas a gaad at-
tendance ai cacb meeting, and one candidate initiated
at the finst meeting. On the 2oth inst. Mcessrs. Rvan
and Gerry rend papcrs on the care ai boilers and the
kceping ai the engine rooni.

CARLETON PLIACE, NO. 16.
J. D. Armstrong, Sccretary, '«rites: IlBranch Na. 16

bas not been in a very prosperous stite for the past ycar
but bas been rconganizcd, and is 110w in a fan better shape
than ever. Altbough aur numbers are small, '«c arc en-
tbusiastic and look forward at an early date ta forming
the miclues ai a library, also ta invest in somne models.
Wc have roanis over ourPrcsident's place ofibusiness,and
wc may %av that for the finat time in oui existence %«e are
naw on the way ta becoming a succcsiul socict). We
nicet during Nlarch and April cvcry Satunda) night, and
questions are given the members. wboc puirpos.e tr>ing for
certifictes%, ta bic answercd the follouingý, wcek, su that
if thcy gel a certificate they '«ill havc ta work for it.
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A MOTOR-CYCLE CONTEST IN CANADA.
Tua letter published in aur Februnry nuutuber front

the pen of Mr. A. W. White, of London, Ont., relative
to a contest of motor-cycles in Canada, hins been the
means of creating consider.tble intere.st iii the mattcr.
No action ha% as yet becn takeîî b> the Industrial
Exhibition Association, but it is learnicd front the man-
ager that it is quite probable that a contest will bc
arranged to take place during the coming exhibition.
The test wouild take place on the public highwa), a part
of the agreement being that the contc.st.nts should
exhibit their vehicles in the ring on certain days.

As to the conditions under whicb the contcst should
be conducted, we have received thc following sugges-
tions :

Mr. G. H. Hewitt, President Duryea Motar Wagon
Comnpany, Springfield, Mass. : The laCosmapolitan i
offers prizcs for a competitian in whicb the awards are
made upon points, such as speed, simplicity, durabilit%
of construction, cast, safety, etc. To mv mind it wotilà
be mianifestly absurd ta award the first pri?.e ta the
carriage which should came in last, even if it staod ail

Titp DtyRyFý% IoTroR CxR§ts.%GF.

the oather tests. Either yoti must go into an exhaustive
examiinatian ai each carniage or yotu must cut off al
examinatian and let speed caver a certain number ai
miles ai ordinary road determine the menit. 1 amn
inclined ta take up the idea af three trials and taking an
average as the result. As ta the aniunt ai prize
maney, ai course the more it is the more ai an induce-
mient it will be for people who are working an new
designs ta campete. A chance of getting a big prize
will cause a mani ta hurry up bis Mdens, and enlist capital
on his accaunt. I presuie you can get a goad showing
for $3,00o in prizes, say : First prize Sz:;o; second
prize Si,ooo; third prize Soo. We should be happy
ta enter, if the rules are satisfactory.

Mtorris & Salam, Philadelphia, P'a. : he only suig-
gestions that we have ta make in regard ta the condi-
tions gaverning the race is that the trial should be based
on a service similar ta that performced by horses at the
present time. There is nothing ta be gained by a run
ofi oo miles or more, which is merely a tour de force.
Some tests should be selected undier the condition%
governing the use ai he.r-ses at the present time,
and they should be continued frorn day ta da% so that a
comiparisan can be made witb %uch %erice. Tlic ordi-
narv scervice of a hanme does not amotant to marc than 2j5
miles pcr day, and a,% notor %chicles aire intended toi
replace harses this point should be carefully kcpt in
view in making comparative tests.

Il. Mtueller M1ig. Co., l)ecatur, Ill. : WVe think h
îtdvîsable ta tuakie a max.timumit specd, st>. twelve miles
per hour, those nîiaking a iaster ave.rage spieed being
considered thc saille. Tlhis wuuild lie quite fast enctughi,
as %vlhat we wvant is% a practical c;trri.tgu -*ont: for general
use, flot for ra,.itîg , OnC th.ît %%ill gO «Lt .î gaadt %pt:cdtb
lhae a strong pull at that ,,peetl,.tsik bea.hle to ..iiittitte
the same speed throughottt, taking inito coin.;idlesîtiti:
the kind af ronds. '1'leî econoniv of operation is the
next factor ta consider, because the hetter the economiv
the more practical the ilator, and, heieit wauld be
al ver) cas> îîîatter to .ostrtic it paw vriul mtr~l
the cconorni ai filet nas left Outt of.ui;Jrtin
Simplicity and comnpactness should be considered
togcthier, as the niotor mighit be compact, but lie su
intricate that in order ta repair a certain part it would
necessitate mutch unnecessary work to arrive at the
fractured part, which mnight be the saine witli a(ljust-
ment. Then, again, a maotar inighit be simple ii aIll ai
its parts, but not compact. It wvould occupy too lunch
cansideration ta mention iii detail ail concêorning the
différent subjeets to considen. but tlioe flnentionied we
consider first, besides there being vibration, odor, Case
ai g:uiding, controlling oi spced, variation, quick stop-
ping, etc. WVhv ilot mnake awards on the following
principle : Sa>' >ýOiU Ca11il eed 40 Points, econionîy 20
points, etc., nî:tking the total numbher oi points that
each niotor vehiicle can receaive 100 points. Now, sa
Mr. A. cornes in first, Vols give lîin' 40 point-s in spleed,
yo award himi second iii cuinmv, whlîi we will caîl
i,î points, and then points iii siniplicity and compact-
ness, 2 points in elegarice ot de.sign, 2 points in guiding.
2 points in controlling ai specd, and perlîaps nothing iii
remaining features. Nciw, Nlr. 13. camtes iii second, and
>.Ofl give himn 3i Points il' speed, econoniv 2o, simlplicitv
sa, elegance oi designl 5, guidinig ;, quick stop and
start 4, vibration 1, Odor 3, tîme totail Of whliclî is 85
points, whereas MIr. A.'s total was (>6 points, wvhicli
would allow Mr. B3. first priie iar the miost practical
carniage.

TRADE NOTES.
Ni,.sr. Rhiodes, Curry & Co. lî:îve voinptete.l fotîrten closcl

cars for the Hlalifax %Irct r.tilw;v.
J. G. Fied., tir *r.tii,. Oolt. ii,, pîîrt-î;'et unî :tmItu.rîmiîig

plant frontu the C:îîî:dianî Geimral Elect rie Co.

Tht.c jcadi:i Sîmgar Rflet'ig Co., L.td., lia%~ ordvred two 60 letirc
piower Rb.rîsrigeiîiîes%. for the Woot,,adice nd Novaî
Scot;.% Rcfimcric%.

Thse Berlisind W.Jiteriotiýrcet Railwaî Lqiiiii.tiiw lîav,. plted
ain carder for :idditionuI G. H. Soo nol ors wiîI tuie Casnani
Geimeral Etectric ca.

The Pet roli. Lil.it, leva and Pou ci C..I. aita 1>3oi .8

caiiiplect (omidci%isig pliant, iiut Iliidiig .% (ialdie & :NI.Ctliil lu

ha. 1. houier.tuitt.î Nciritev contiviier.
Tu lia.x Illlîistiaî.ing Co. are îiow iî..tlitig aie, fiit oif ilicir

si0 kilowatt îmoncyc :îlterîaitor, recetiîll oricrt-d froin tule
Canadian ,eimr.ti Electrie Co.

The Standard Slart Ca.. aiMnr:.li;îv, pîreliav.da ;, oo la. 1).
W~lircock etigine witlî wiiicli ta) operaie clectrie siiotors, t ile
%everal delartmîwîs of tliv.ir factory.

The Royal Etectric Co. lhave reiltt,.d the vae:,iit tar titi tise
soîitl af ilicir lirciii%es on Yoirk street, Toronto. :î,d h)~ rt.îîlaviiig
the partition wall, have douid tlieir oilie anîd ,.hoiw.r&itîîî te-
comniniation, tsitlem adding greatlv ta tuec attraciiveties if
t1icir t:bilne.

The l'enbertlhv lInjector Co.. of D>etroit. Mlici.. aii Wiitdscr,
Ont.. liavîe laied> issîiicd lit .,ttratdivc .-ataligue. rcl.itiig ta) thicir
celchrated injcctor.aîîtd .,tlier sîe:îiii ui..er.. ..îipplic. 1Thi. cata-
loguie coiailvi niche 'atialle infiormiationî it Ille v.ty tif table, tif
capacitcties auJd re..uilt%. direction.. for %Il leriîiiiiîg .,c of inijectar
m.qtîired. etc.

Thei (,aldic & NulcCtilIodiI C.a.. of G.11t. Oiît.. 11.1%ç icvciii'.

.%cctàrccd tu r iglît ta .îi.u s, foC,i.î th~e. c. ,tiîs a

.Selieauling laghi spactJ d.nginc. Tlaas tclgaisàe icp.~e, .%J.aied
tai direct .a %o, e rk. ,m Il .î,. tIlle .,pc.ss.8i o -it 1- ii, à
cLhinmr. Wc hopec ta be aille ti, lîiàll,i fttha, i a. dî.î,I.ai il,,
cniginc at an carly day.
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YHE STEAM ENGINE INDICATrOR AND ITS USES

(C-mnuueil froint Jariuary Numtcr>
Irt will Ili- fimmi :îit t*xteeîlmmtgl%. iterestimng antd tlefmil study to

test1s ,'amm llie esjatsi mrse îrawmt lty the imdicator witit
thle tlitoret ti ctre flmint Nvomld he ulrawmt if iliesteatît wa% a per.-
fect gas :îmtd exiîmmtdtîg t accorclice witlî Marriomattt&s iaws for

tliec exlljsamîss aîmld cutrtactiotn if perfect e .. , tuaI tme litres-
sître of .,leaîîm exitdr'd stmt vllie ;Ismv-ety iwoîtortiomtai 1 the
sutace il ocîmîies. 1,11114, If olme citic fout of steantt ai 8o lbs
ltresstmre t% tc.titmtdd ici 2 cimlic feet, or t wic'e tite sîatce, titei tite

ltrt'sstmreti iil face tat 4o0). t or cxacily lialf ils origimtal pre.%sure,
i'imîg lu tlle slt:ie il octipîmlsi go 1W4l>. ltrescmre iîaviiig beem
dotmlleti. l'ie litresstmre tvii i liait% fal îroiortiotly t0 itteel ail
oilter degrees tofxi)mtsios.

'rite et'mgimcer îîtst, litweter, lk'ar il% intial abtat llîcsc pre%-tmrt!s
mimtms Il( ivleat wiltas totali or altsnitte îîre.sssttm , thlat i%, reckoned
frossma perfect abammmam :lolt the Clearantce imace mtsttst lie
e;irefillv ituled, anîd a liste drasvmt ois diagratu relire.cmitttg.ait
-imtt tttf s .*tte t diagra.tt equ:tl luosangte lier cent. ofspa.-ce Iliat

witaic a f liriieî:ieU rsbllitdisjlacett. Tihis is
mallie evitiemît Ilty time tacttabat wviet cul-off ltkes place piston will
cmi% have mtoted a givenit iace or part of stroke, and ltai,

sîtàqsiîs;#g etîTlit-tfa ectira:t W4 sitoke, tltimt to gel correct %pace
ovcuîsicd iîy steaimi ai aims presmre :ai aity pointt f tirorke, clear.

:ite l ice: enîd oifsîroke, togeliter witii area of %teamcu sae
mîitust 1w- takemt imîîo comtsidci-atiomt, as ai sicamt Comtfmmted amnd bear-
itg oit p)istcti mmitsst liave ai etTect ots ex1sansion eur-se, :înd wisctt

li;%tomi reachie.s atý sîruie, sIitce cemîied by steamn womld mtoi be
fairlv rcireetteti bv %slm)oitg sisace 10 have becît doultled while
amalthrossgt wimicm itonIs i nved woulmj bc exactiy dotibled.
Clecaramire lisse oit cli;granti wili va-y as to poititmt wii differcst

mt'akei. of emmgimtes, amtd cait umtty bc- correctiy ascertaimted ity nc
cmi iiîg cmtgiiîe tsi shieitlest in ltcimg mîsade. Wltile steat confited
imn cleairamice lu4ce algies mto actma wortc dîmrimtg live steamns lieriod,

jîmsî as soot :as eut-off Slies place il lt;i ans effect ot expsansion
cîmrve amni s-aise% terminal tresmre as% comtpared with steait,
etamîutdeJ fronmt te admisioîssue omtly.

'lte ettgiiteem' will niote liat aity irregularity or lsad arr agement
tif calvs lit- gcreaidiiv deteeled hy lthe psositiomn otr (ie vanious
limie,, %site chefccts, sMmcii as leaky vatlve% tir piNtomt. cait oiy be

.~..~nsom~5'~s .n< I. .. n . t.m. « 1 !,r ne . 1 ),m. 'o tUvr.
t'a sm~i'Lne;F 1-*.i'eim Curt'e . G .,~ Unie. Il, Comp.r'.ons Cult'e:

t. lýsWbrmîl LUnre (îes.)

deîecitd Il%- iesmitg anmd cosmtrsisg cxitnmoss cîtis-, Pl4tflmCuLarhy
if tcak, i% ;a s1im.%I o11e.

.- iluietical ex,4aitn ccrs lu% consfortai with altive ihcorv
imsav hie coissîntce d hy se-verai geomîsicînc.ti tslthMNs, btîm probablv
mIsle ftowitmg wçili tr Isle sttust eamily uidet-îoMd ty lthe average

e'isgimt-eer:
'l'le di:îgrais as dramui lty Isle iitdicator will hav'e tise alîsso!s.

phlerie limse tmptmt il as.tire:tty descm-ibed, liit fromît titi% as .t itasis
ds-awv imi tme limie tf muo litvstmre or lise of lierfect vaimimtt. To tit
Ilis, tiraw% lieteil (lie' atliosptlerie limita linieas fhr bemteaîh il as%
tvill relirest:msl tite vacmtiti Ue omt tte Saitle :Cale as% thle sptrmtg
îsed it tte idiuator to drimth ie diagramît. ïTe clearanîce liste
îîîîtî tlîem bc drawmî iii accord.ttco îtilit rmies already givcmt.
Dit-ide time iomtgtittif the li:tgramin itt iwy ituitter of eqtlîai 1).rts-

Uv vertical Uines ai rigil amngles to limeaîtnstiei liat! antd clmts-
iteitcimtg ai (lie Ceiaraice liait! as shmtvmt imt Fig. m.

Ntsitbes the vertical littes ;s siowmti-sio beiig miser it titis hi.
slttice siitliv becaîsse il is a comtvesiet nittimtler. lsst atuy limiller-
womtd do ; lime mtort: ilîtes used lime greater Ilme degrc of aîcur.cy
obtaiited.

Decide wicei para tif lthe diagrat ils e.amss ti tve Shallh
coiitcide wiîth, antd tomith lthe test î'irve ; it exaitle i bave decid.
cd it shall v lisste No. i). S'ow fintd svlm:t ltresre lise s) relire-
sîts (tn lthe %cale of the iisdicattir strimg-wltiei iii tiis case is z9

ihsi.-lie liste steasîtriiig -9!40 (if aitm iticli ansd a qo lis. sjirimg
ltavittg becn used to draw the diagramit. Next msstltily tise pres.
smire titts obiaimsed lsy tise asm ilmther of tue lisse (c>) antd divide tite
prodmet b>- lie saisîmsbcr of eîcm tif time otiter lite% it sctccesmomt.
aîmd quotient sviii ims ecd case tie tise îtresscmlrts to Ut, rcpresemsl
by lthe lilies.

For examtsle, to fiîd lthe prsessme reqmirimg to Uc sitown oms lisse

K
I 't

100

' ___

't

i ". 0

a6

8, we have tbat, (26à,) dividied by nuiiber of lise (8) givcss 32.6-
lience line 8 requircs% to he drawn 1:1gh enugi to repre.ýemsî a
presurc of 3.-.6 lUs. attove a perfect vactitain, or in tii Case
32.6/4o of :in inch. 11avi ng carried titis oi ior all Ille flnC"ý from
so-2, draw in time test curve, iii %%iii touch thc tops of ail these
lises.

Tii curve, hiowcver, docsL flot qmite corrc'ctly represcîst tise
expansion of %teait, aithmîsîgl ge's:ra'ctt E'cd t Wvoisi i) . sO iW
tue %tcani reminasted or was ntaiîstaisted at a ummifornit lenîperature
during tue whol ic enod of expans4on. Et is timerefore scaiicd Ile
isothitsai curve or carme of icquai îeunpcrature. Bust, in fact,
steai and ail otiser elastic tltaids fait is tcntapcraîurc during expani
%iton and rise durimsg contpi-essiont titis change of tensperatture
%iightiy cimangimtg and affertiîsg the pressure.

A Curve in witich the conibinird tdTects of volume and rc-,siting
teniperatures is re-preietd k% catlcd te adiabatir curve or calme
of no transmiissions since no litat is tran.titited to or front the
tluid duringr tite chtange of volume, ils sensible crnperature wiIi
change accordiîîg lt a fixcd maio wvhich wMt bc the, ,antc' for lthe
sanie fluid ils ait cases.

A faiy) ctosc atipftixtiittsoit 10 fliCAiJit.ý cunre, bo elable the
englitecr to forni an iJca tif Ilte différence iscîsecis tie two ntav
be produtced by lthe folltvitig îtrocems.

Take a diagant %irniiar Io lthe onle used lin Fig. t aîtd ilutrtted
-a-.. Fig. 2. Fix ont a point for tce coincdcmce of the t wo lise% as
before as at A, where lthe total premutre h, shown Io île 2-, uts.

Asin the formser inta.nce titi% poýint i% cmoNsmi lit orcier abtat the
curves miti coincide. Assy oiller ptoint mtiglit have beets Citosen
for lthe point of contact ; bust a point li tt s-icinity sitouid gener-
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ally bu choscî to tliat flic re.4ui iviit lintvftle anitntit of pow er
t al sIeot:ld b,, ohiaintil froîn eximîig terîîiinh-ls4.

Thte point chelsn iii Fig. 3 is 3 jues frtonît filearmc lini,,
andiftic volume of 27 lhs. is 936-tîlat I,., steagît of liait pressure
lias 9à6 tfiies tise bulk oif water front whiclî il was evaiorated.

If w,, divide the distance of A front the' clearance lino by 926
andti nultiply the quottienit lîy each oif tile volumies of the otîter
îîres-tures igîdicateti by %inii.r Iines, tlic protlucts wiIl b, fle
rtetetive lenigtliq of the ligies ineasireti fronît tile clearanîce lise-
tlic desired curve pîa4sing andtiouclîing tlieir extrenie enis.
Thtus, flic quiotient tif tli first or 27 th%. premaire lise, divideti by
its volume (g16) is .00323. Thiis, miuliplieti by 6s.Ç, lise volumte oif
tise next pîressum- tint, (39,) giveC5 2.12 ilucies, flic lengtli oftlîe lise
to bt± drawîî front file clearance Une, anid soi on for ail file reât
tliroughiout the iltustrationt.

Tite application of citlier of the atiovc curves wili shotwt tat
sote diagrailns ar- nîucli morte accurate titant otîterm. A% a gelt.
oral rule thohe from lairge sizeti tngincs will be nmort correct titant
from snîall ones, anid tîtose front Itiglî more correct ithan fr-oni lnw
speedet, and with effticiitl>y covereti steani pipes antd jacketetl
cylinders to prevent condensation, a gre-at inîprovenient cati bc
elTecteti.

Tite character of the imperfection% in the expansion curve in
the illustraitioni (Fig. i) shown by tte application of the test curve
is toc high a terminal pressure for tile point of cut-off-tht, firs.
part of the curve bting fairly correct, tîearly the, wlîole of tic,
inacctîracy occurring during tie last haîf. Tite usual ani most
accepteti explaniation of this is, that the steani adnîitted during
the liv,, steant perioti condenses sonicwlat, owing to its having to
inîpart a certain antount of lîcat to tlie watts of the cylinder to
raise it fi-rn the ternperaturc rctaineti froni the exhtaust steam,
anti that tItis water of condensation re.evaporates duriîg the latter
part of the stroke, wlîen tlîis water ..f condensation is rit a luighier
temperature tîan tlic expandeti steami, andti uus increases tlie
pressture. A lcalty admission valve or wet sceamnimay, however,
generally be looketi for if the expansion curve 1ises much during
the latter part of stroke.

In seeking the causes tat may produce a derective diagrain,
the following sîtoulti bc remenîbered : The indicator niust b ept
in perfect order, thoroughly dlean anti welt lubricateti, s0 that its
parts will move rrecly. The motion of the paper .drum shoulti
record an exact copy on a reduceti scale of the piston, ant i sîoulti
coincide with it at cver point of the' stroke.

Ile pipes front the indicator to the cylinder must bc large
enough to give a frc and full admission anti pressure of steam,
anti care must be takea that the water of condensation dosies flot
obstruct or enter the' indicator.

Tite inetallie point or pencil sîtoulti bc fhcld to the carti wih jut
sufficient force te malte a fille clear lino.

The diagram %hoult ie flitc exact length of the atmospheric
lino; any difference in this respect shows poor adjustaîcuit in some
part or unequal tension of cord.

A fait in the' steani lino coulti arise front toc small a steams pipe.
This can bc testeti by taking at diagrni fron the' steam chcst.
Tite samie fault couti aIso occur from toc small a steam port or
ain obstructed passage, such as partial closing or admission valve,
also by steamn leaking pat piston anti passing te atmospherc
unutilized.

An expansion curve tlîat is higher than it shoulti ho coultil arise
fi-cm a lcaky valve on the %teani %ide letting steam lin froni thc
stcamn chest arter eut-off had taklen place; in this case thte leak
will naturally beonie larger as the "teatn expants.1 anti pressure
on piston ,ide cf valve reduces, consequently terminal pressure
will bc more or less out of proportion.

An expansion curve tliat is lowcr titan it shoulti bo may be
eaied by a lcalty piston, by a valve lisait lcaks on the exlîaust
side, but not on the %teatni -,Ite; or if tlite exhaust valve is sepa.ratte
front the admission valve, il mnay lcak %viie the steani valve is
tight, thus lowcring tho terminal pressure. Itntayalsa -be causeti
by the cylintier becomning unduly cooleti, as from walcr being
allowed to accumulate in a steam jacket ; this will particularly
afffect thîc curve turing lie earliet %tages-. of cxpa-nion or eveil
during tdnliiion.

As alratiy explainet therc.are many defects in the adjustment
of the valve gcar thast will bc clzarly %hown by thoe iidicator dia-
gramn. But, it should bc borne in nîint tîtat ilicre arc possible
defeets whîeh the indicatoür ivill rot show. For instatnce, a steam
valve andi flic enigine piston may both leak te an equal amount ;
as a resuit the expansion cttrvc may net %how the leak, white, as
a matter of fact, loss i> occurring frot this source.

ltiistieeit valve Jeatl, tir iii otiier wtîrds fle nt(liîîisitii valve'
topeuiig toit slow tir lait-, %illth -- lesitititi1 ht fistî »îiîîg
certaini litrtioul of tise strotke heîfore tite steait lite :t tiiît't iti
grt!atet lîeigltt. In tlîis Casetît l i i's.i lisse~, iitett'at tif risiîîg
i.ertically ns slitwit iii illtistratiiîs, woultlI lt :ti anî îgle' I titlit'
riglît sltoîing tliat Ilie lli%ttti antdCiitîîtîtl tIlt iliititttr
trinu liat ititivet a -ert:îii tdis.tance tif Ille sti-tikeI. tltîr tht- Valve
%:s %Vitde op'eit aitt fuil l pret's t tif '.teaîî îtîiiutl

F*xcltsivc leatl Îs sliOWi ini F'ig. 3 ly (lie toi at IN, %wltre tlle
eosiiltre-.ion curve extendts tilt ttî thie st'aîiî lite antd t let leatl
carries tlie aitission lisie abttie it tîtviilg t) flice tiginît fflit tî
iiovinig .1g.iîst lise ilitoluig '.teaiii.

To niark ini tlle tltttrctictl tttiîeîotctii'., tlat i>. file eirvt-
tîtat voiildti i foriet hy lit eoîiiest tif thle steni rentî:iniiîg
it lise cylinder after thie exiaîîsit valve hlttl eloetlan :îîl irevitiî ttt
the openiglg of tlic idsitiiit valve, tlic vaictimi ligie andît clearanctet
lin ii,îust bc drawîi iii as Iefore. lui l"ig. 3 ctoilr.si i n-ilî
menes at 13, ant ila tlîat tinie tlic sp;te filleti îitli %ttiii is
represents-d by the disiatce frot Il tti tîte clearne ligie C. Trite
pressure above vacuumt of filie stcalti reîiiaiîiiig iii flitc t'linder
wlten conliltressiosi hegaît is %liowvii lîy dattet lisse. Siîîîpetl, Ilt.
pistoiî te have itioveti front poinît 1; to liise 2, wliiel, i% lî;lf tlic
distance front flic clearance ligie, tif' lisite i, angd .1,% fliecoîtr.s
steatni uîow oceupics ouily one-imaîf its formier splace. tlierefore file
steani pressure will be doimbletl andtlisse : rs.t1tire% iti Ie tlrawil
twice the lengtlt cf lino t.

L.ine 2 is now tlic %tartisig point for geiuig tlic îîext ordiii:îte
anti 3 niust be niarked ritiitv.y ieu weegt! anîd lie clteariuiiri lisse
andt twice as hîigli as lisie 2, as it is o)vitis (iait i till 3 tflic
steain will occulty only ltaîf tlie space it diti at 2 andt tisite.ii:irtrer
of the a;pacc at s, lience pirestre is iitcrea.tl (irîtrtiît,.
Liute 4 is drawn iitwny betweegi .3 aîld tlic cleatraigte lite a
before. Tîtrougli flie top% of tliese ligies draw Ilile tîleoreuical
conmpression curve as %Iiovii h>y flic tîtttett ligie.

To finit aiount oif ste.agîtuîlly saLved liv Clinirslu -i
%ilder tlic conîpressIasi curve oui>y legiuiiig aul the, ptinît tif fie
tLagr.att wilere collllîressitînt atinitl Yhî'g;lîî, aIitl eniiiîg hr
theceonîîîrs-',ion curve joins flic; tcliissioil ligie, tit? horizn.tat;l
tis*tgice beLtweeti thteNc (tt rt:iire.%eiitiglg tlic letgtli tif fic
cylinder bore atîually tillet hy coniliresseti steauii.

Il is stateti tîtat in a few sveeks the Etli',oi Ileetri- Illiiitiîtig
Companîy cf N'ew York will fiave iii tiîiratitîîl au ni of ilîcir sa
(ions two 300 h.p. De Laa t uîrbîine-. %itlli ttu ecdtiait
Thes.e turbines were huilt lîy te BresoiIl-guet, P'ari%, andt are
now oui tiueir way to Aincrica. Tiîte%* iere trtttret itiuer gua~r
aintee to conîply whi itle tîollowing :îeiu:tot e.a01 y00 11.1).
turbine is to drive two Desi-ozierNsl tlaiitt, cadil tif 133 11.1).
eapacity. Tite turigne slîaft is t<u ru-i ai 3,Oo ret diiiiuriv.
ing at a spcect of 1,300 revolutiogis by ilicaits tif lielical gt'ariîtg,
two dynamo shafts siUîa.-teil on cithier -,itde tif fie ftuneii, %lî:ft.
Each dynamo i!b to bce capambhi tif getneratiuîg cotiîigtislyvihiuît
undue heatiîig 770 atniperes atl 130 Volts oir 6: :ttlipcres at 1(xo
volts.
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ELECTRCAL DEVELOPMENTS AT
MONTREAL

Tain clectric lighit situation ini Montrent, as well as in
Toronto, is at present at an interesting stage. The
compsîny fornied same time ago, for the purpose af
utilizing the water power of the L.achine Rapids, have
been unurgetically pushing forward tliuir enterprise, and
inturing plans for the disposai of the electrical energy
wlich wvill bc gecrated fram the works now in process
of construction at Lachine.

It is understood tuit the company have bought up
the ligliting priviluges of Westmotint and several of the
other suburban miunicipalities af Mfontreal, as well as
the franchise of the Standard Electric Lighting Ca.,
which is said! to carry with it the right ta do eluctric
ligliting svithini the city of Mlontreal. Under this latter
franchise, the company propose to compute for the
ligliting and power business of the city of Montreal.
They have alrcady constructed pales and wires ta a
point about a mile witbin the city limits, but hure their
opurations have had ta bu suspendud for a time at least,
awing to legal 'action brought against themi by the
Royal Electric CO.

'Élie Royal Campany, it is undurstood, will endeavar
ta prove that the franchise undur wvhicb the campany
arc preceding, docs flot give them the right ta do busi-
ness insidc the city, and the courts are naw cansidering
an application for an injunction ta restrain the new
company fram proceeding further with their enterprise
sa far a; city business is concerned.

It is clainîud that the Lachine Power Ca. will bc in a
poition ta, supply current at a grcatly reduced rate as
conmpared with the prices that are naw being charged
for lighting and power in thu city of MIontrual.

It will bu rcmenmbered that several vcars aga the
Royal EIectric Co. purchased the wvatcr pawer at
Cbambly, across the river from Montrent, and about six
miles distant from the city. The intentian of the cam-
pany senmed then ta bu ta utilize as quickly as possible
this water power. Lt is therefore somiewhat surprising
that nothing bias been done in this direction, wbile a
competitor lias ini the meantime sucured the contrai af a
gruater water power, and one which is mare canven-
iently situated. No doubt the fact that the Royal Cam-
pany wauld have been obligcd ta bring the current
.across the St. Lawrence, through a sub-marine cable,
wvhicli would bu subject ta the destroying action ai frost
and ice, at a point where an ice jam; is a ycarly occur-
rence, had somcthing ta do with the tact that fia at-
tempt lias heen made ta utilize the power tram this
source. On the other hand the campany are under-
stood ta bu remodelling from top ta bottom their elcc-
tric ligliting station, thus putting tlîemselves in a posi-
tion ta, meut any campetitian which may arise.

The follawing particulars of thu works naw in course
of construction at the Lachine Rapids, under the direc-
tion of.%Ir. W. NlcI.ea WValbank, C. E., and R. E. T.
l'ringle, Mf. E., by NMcssrb. Davis & Sons, contractors,
of Ottawa, with the nid af 300 workmen, will show the
magnitude of the undertaking:

SAlong the north shore of the river within t,000, feet af
it, 2,o soundings have been made, which have shown
that ta overcomu the freezing of the shallow water
2,;oooo cubic yards of shale rock will have ta be taken
out ta deepun the wvatcr. Wh'bn this is donc an artificial
canal will bc made b>v building a WnIl 4,500 feet long
and 2o feet widc, 8oo feet tram shore. .3,000 feet of
this wall is ta bu built of crib work, filled with niasonry
and concretu, the rest of the wall, s,500 feet, at the
bond of the hcad race, is ta, bu submerged, caniing
wilhin a tool ofth ilsurface ai the waterand built of cut
stone ta act as an ice breaker. Acrass the canal is
being built a dami ta raise the water 914 feut abave
the tail race, the canal wvall being at its highest ta kcep
floating objects from the wheels.

In this dam are ta bo placed 66 upright cylindrical
gate turbine wheels ta give 12.; h. p. under 8 feet head,
ta realize 8o'/, useful cffect. Each wheel is placed be-
tween two stane piers%. On this danm will bc built tbree
power bouçcs, connccted by galvanized iran sheds, the
sheds covering the whccls. Each generator will bc af

the caPacitY Of 750 I. P., biaving connected ta it six
wheels. rach power house will contain tour such
generators. Ail the gcnerators wviIl bc connectcd to one
switch-board, and thc pawer will bc carried under high
voltage ta Mlontreal, whcre by rotary transformers it
wili bc rcduced to thc rcquircd voltage for power by
day and power and light at nigbt. The plant is to bc
completcd and in futl running arder bcforc the close of
the prescrit year.

The provisional board of dirctors of the cornpany arc
as follows : G. B3. llurland, Montrcal and Ottawa ; W.
MIcLea WValbank, C. E., MIontrual ; Thos. Pringle, NI.
E., Mlontreal ; Alderman Peter Lynîl, contractor, Mlon-
treal, Samuel Carsley, merchant, Montreal ; E. Kirk
Green, mierchant, Mfontreal ; Hugli Graham, 'of the

Star," Mtontreal.
The capital of the company bas been placed at

$i,ooo,oaa, Sioo,ooo of which is for ïale. Debentures
will bu issued at 4%

DIRECT CONNECTED PUMPING SET.
AN interesting examplu of the prompt application for

the alternating motar in directions wvhich have flot up
ta the prescrnt afforded much field for electric powcr
service is presented by the pumping set illustrated hure-
with, which bas recently been installed by the Mfattawa
Electric Ligbt & Power Company, at Mlattawa, Ont.
This unit which presents the double advantage for the
service of being particularly compact and so simple in
aperation as ta require no attendance whatever, consists
of a j horse power Canadian General Eluctric induction

DIRECT COSNNECTE> Ptasrîs SEr.

motar geared ta a Gould triplex pump, current for the
motar being obtained (rom the M-Ctawa Company's
monacyclic circuit. The work ta, be donc is the filling
af the C. P. R. water tank, capacity 5o,ooo gallons,
fornierly supplied by a steani pumpîng outfit, the length
af the pipe (4') being 2,129) feet, and the lift fram the
water ta top af tank boing g6 feet. The motor pumpig
set bas naw been in aperation for several weeks and bas
given the mast perfect satisfaction. The oly attention
required ai presunt is ta start and stop the niatar, but
it is intended ta do away witb the necessity for even
this sniall amaunt of attendance by havig the motor
started and stoppcd by the aperation of a float in the tank.

The enterprise ai the Mfattawa Electrie Light and
Power Company in apening up what we believe ta bu
an entirely new field for clectric power, will, no doubt,
bc followed by ot* r and aider stations.
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THE APPLICATION OF OHM'S LAW.*

DY, %V. Niouim'.

IT lut% becumme itecccsary- for etigimîcers tu have .t kmiowiedge of
cicclricty aid flimc alilalitomi of flic sxalie. 1 ani timcreftîre

liromiltiud t aite a %tels ttwards iliakimîg illat sulîjett (0î have, a
,nore prmilmiemt î>iat' ils tile' t'iu Iodmtge noii. il is Wiîii

.tmici imicaSmre limai 1 will try tu iilmm'.îrate a fecw iimiltiuiiit iiiits
mimat Witt be of inueili um'. (0 litgimiiers.

Wimcmmcver ive reqmire toi mmmke'amv cakmmlatiîîs ti tlm, emirremi
flimnt wilI flow fi'ossi ammy, kinti c eirmicai smiyîrcgis morin.
ary cosiduer. wc inust have ,.mai iaw h. wiicî Io bu- guitled.
P1rofessor Ohm imam laid ticw a la', wiîicii iq kilowm as Oittl,.N
Law, andi reatis as follows:

Current in iiimmpres = lemmi imi <einigt.

For imistamsice, ilim votîi wili ftorce on tilixn1mro- îimrmgm a re-iisi.
aimce of tIme ohinm.

100 ft'ct cf. o. ici B. &.S. copper %vire, whicm wiii comîdmîclabomît
98 per cenit. of flime curremil, lias a resistaic cf come ohmni. So if
the clîrremil in anîpeýre% is equoal t0 (lime clcîromimotive force divideti
v file rebistlaic in ohimmm, lmemi thcrelne ils ohims Witt bce

eqîlai la the clectronioîive force tiivided by tic curremt initi peres,
and flim e lecîroniotmve forte wiIi be equalie fl ic curremil mi ammîpetre.s
rmlipiieti b' fie reibtamce ili ohmims, amîd iii reiprc.-emitet ii thme
foihowimmg manner:

c- . R- E E=CXR.
It can bc plaint), -Lest flinat if any tlwo of flic above elentms arc

known, il is ai easy malter to fisîid flic reniaitmiin cime.
The figures 2, 8, mmnd 4 aiways %tauid for C, E, anti R, re-spect.

îmely. lis ortier 10 iiiutrate Imle mm'.e of Ohmm's 1,.v simore piainly,
we wiii suppoe %ça have a simiple prinmary cuit e. '.attery with ami

E. Ni. F. cf 2 volts, icaving a reislt.tice wilbuîî itseif if >i ohmn
tbemi, according tu the foramula C -t , we havée 2 volts divideti b>.
34 au clii, eqtmai 4 amimPercs, finims

5 ohmcy).0 V(4 0-

If wve lind foumit finat wc lm:mt 4 aimipe-res of cmrrent amîd 3 volts
press-ure, me', wuid hmave liad i avolta divideti b> 4 aimpures, eul

Let us iiow form a numimber of thmce culit% together, Ihus formimig
a battery. Say wC isu 5 celis imd connlect thei ins Series as
shlown mn Fig. s. Hy tii means wc gel the elfiect cf aIl flic cl'

togelier, for lime voltage %%-Il buiid tmp according ti lime iuibeLr.cf
celis limat luec are celiq in %eries, aithomgh fle amperage remain',
the saie as iii one ccli, betause cadi celi bas a definile anti
deterniinct rt-sistance whicm increases als ziier4m arc elis ini scries,
andi %Oii oniy permit the saine aincunt cf currmt 10 pas% lirough
il ;Xs it wiii deliver itseif. But tach adjciniîîg celi Iicps bo builti
up voltagc; therefore we have a preâsure cf Io volts anti 4 arn-
peres freibtis battery.

One ampere flowing under a pressure cf one volt is equai to, one
watt, which is the tnechanicai w-ork perfomd and is lthe unit cfa
horse power; for i ,oo Watts constanly deiivered la an ciectrie
motor will make it deliver one home power, and as we have ma
volts, then thme ta volts niuitiplied by 4 anîperes eqmai 40 Watts,
inidicaling lime anîcunt of work Ibis ballcry wiil perform.

Lot us aow connect timese r, ceils ini anolmer nianner, aqs hown
in Fig. 2. WVitb ail tiîc positive poles connecleti together aîid ail

the iegative po!es connecîtd togetmer. ibmis is known as the
imultiple connection, wbich causes thme battcry ta deliver lhe cur.

m'enl just time opposite tu the scmies connection. For, inslead cf
the voltage increasing if remains time saine as in omie ccii, wlmile

lime amaperage buildi. tp in proportion to the nunîber cf ceils in
mnultiple. Wle bave these .5 celis each delivering 4 -tnPcres, andi
lime volage on thc mains; is bmt 2; Ilien 4 amsperes multiplied hy
the ç celis equais 20 amperes, and 2o aImpures niutpiied by
2 volts equais 40 Watts ; so it wiii bu plaint> %erft lia thme wOrc
performeti by tbese two batteries, Nos. s andi 2, isji'e.t the saie,
altbough lime current is différent.

We wiii now take the saine îwo batteries andi connect tmem
both logolimer, malcing a compound connection as shoviin in Fig.ý,
wmic ime lnown as lthe muliple series, for cacm Pair Of ells is

connecteti ini series, witm their pulsative pales of each pair connect

*?aper meai ai regmitar ieemng of Hasmiton No. 2, C A S. E.

r~d (i (Ile wire, anti ail th i iegtî%Lv puies ik isc, ,thaism fruit%
car'b pair tif ctlls iii %crie: Nve hae 4 mce and 4 volts, andti as
flm-r arce pairs tif clis thlie batît'ry, WC iiavt' 4 amperes-M miniti.
jîlieti hw 5îim tif t'eus, wviich gives 11- .20 asuptert' WlSIIIt,

mluitipieti bY 4 volts equals 80 Watts, '4110wimig îim:tt fle ieclianicai
work thai ibis battery wii perfo-mn iN equai tu both flimc first
batteries.

Wc %% Mi faite %tilt atiolimer forts% tif battery, knowmi as flimc ,cries
imultiple, as %howsi imi Fig. 4, usimig flic %-fille nimiser oif cls a% ;i

lime iast baller>, caclà pair tif elis beimg ils imuilie, fiaus atjîg
as onte large cuit, -. o we wcîlt lia', c mlime -sue as 5 large ceha ili
flimc baller>' îîaced iii series tu ea'ci Miser.I h u caise We Svoumld
have flice samie nuimîber cf volts front cadi pair as fromi cime smmali
ccii, but liie flime iumbvr of anîpeLres, wîicii ivomtid hie 8 ; andm as
each lx-tir of elis are in sie.,wu %%omld have lwm volts miutiplicti
by ,5, m'quais mo volts, bcc:mtu'. wimei ecd pmair cf ceils are in

,scnes wiîii cach ciller, lime volage iîmcrc:mse., but thme à'mtmwr.'mgc
reniains lime -tanie as if timere wam omii>' omme celi. ien b>' inîtlti-
piying lime ma volts b>' fle 8 aiipercs we have mo x 8 =8o watts,
simowing timat lime nîchanicai wcrk whiich ltii baller>' i% amble to,
hierforni is flie saine as witim flie lat fornm cf baller>', fle %crics
nmultiple, alîhougli thme voltag amd àntper.àge iv're boil) difftert.

Quile a iuniber of other connmectiomns cami be miade lu suit lime
work lime baller> is required tu jierforni. For inslance, we have

5 ceils cach delivcring; a aiipercs andt a volts, andi wlmen comiecteti
in scries woulti bc equai tu mo volts anti tro aniperes, amid as mlic

reitnein chois is eqmal le flice E. M. F. ~- by eur'm.aî in ai»-
péercs, or R = thelin so- 2=5 ohmis ',lici womid be flime re4i'.l-
ance of lthe bater itself anti flice resistance in thme line wire anti
bell, etc., shouiti hie about timc Saine. So in ibis case file curremî
in amporcs woulti be equai tu lime elecroiiiiive force divitiet by-
file resistant' ocf lime ballcry ant isse wire, ec., atietilogulier,

oC= timus io+mso=mi anipere.
Ncw, lime watt is lime unit cf a horme pcwver cf the work lier-

forniet, andtihie cur-ent ini aniperes niultiplieti by fle elecîro-
motive force equats flime nunmber cf watts; t len C X E W,%V

R= wand C- =w Smpposiiig we have a u6 cantile power
lanip taiting 3. i watts per c.p., %vili mca volts, lmew would ive itid

lime aniporage as% Weil as tlic resimlance cf lime lanmp ? The tanmpl
is 16 c.p., w*atts 3. i per c.p., thien z6 x .1. j 49.6, or s.i v Watt.s
anthie curm'ent 'i aiiperes iii eqmal le lime watts dividei b> flie
oltetromotive force, or C= 1,z.- Il womld limerefore b., mo wa.l.
divitict b>' zoo volts= X as the amperage of lime tamis, anmicttt
resialtanco bring equal la lime electroniotive force divitiet h' flime
cuu'rent in amperes, i t woultib oictc volts divideti b>' >4 tîiiikre=
200 ohims slie re.,i.taimce of lime lamp%, finis

So the C= becau!,e mao -~ by2o= g.nii-r,.ndC xE-- -
because >4 ampere x by sca volts cquals .50 watts.

Mature States flintaI)m ingeniauN sys.1teif mryùga nopee
amd regulaîing lemperalure is in oparation for flie sivilcliboarml
roorn cf lime Chicago Teleflmone Compa4ny, wlmcre dtiu forimeri>' ili-
lerfereti scriously wilh flice connections aii lime switcihoarml. Tite
atir for 1ime rocin isfcorccti tiirougli a chanm ber, where_-if is îlmcrcmg>hy

.%pr.ayed, tben pa.ssed Ibrougli ramidiy roîaling siir coii., îvhici
slrip il of superflunu-i moiîture, anti aflerwarishrougiacaimber
kept i aIiieariy uniforris temporalure b>' flime tmse cf ice or lmeiing
apparmius, as miay bue reqmiret. Arcss to lime. wircmboard roon?
is îbraugm an ante-cmamber, ant ie lenieralure oftlie rooni ilseif
Shows a variation cf n01 more liman IWO ticgrces iii a nmcnîim.
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E1ECTIC fifILWPtl DEPftIRTMEJT.

THE BERLIN AND WATERLOO ELECTRIC
RAIL WAY.

*iîs% road, vhsicit iast year wvas ecctricalIy cquipped,
hsas recensdy tatidergoile a Chsange af awîsership. The
erossroiling iistercst lias passed fronit tie hands ai hIrs.
MIart, (if N'ew Vork, ta Nlcssrt;. W. Il. and E. C.
Ilrciths;tipt, of ileniin. ,%r. T. NI. Burt, and Mlr. T. E.
lcJ.eliis silh bc retaiîacd in liseir present positions in
tlic msana:gemenclt, thsatgi Mnr. E- . Carl llneitls;upt. is the
I'rcsidasî of tie Coasnp;y wviîi getieral oversight. The
folowiusg ire the directors :--T. hl. Burt, T. E. Mc.
Ll.at, A. Millar, G. Bîruce anid E. C. Brcitbîttpt.

ha i:rter of tia Grand Valicy Raihway, af which
I. C. llrcitaittspt s Plresidetit, is virtually held b>' the
%.fisne parties whob so% awî the Ilerliti and WVaterloo
road. Thsay tiacrefarc live if strong intercst in
ibriîsgiîg tis;t schisa e inta lifé.

lir. l-. C. I;reitlsaitipt, the new Presidetît of the Berlin
ansd Waterloos road, is rccognized as being one of the
assast tisorosgliy edtacated electricians iii Canada. This
fsact, togetîser witli lus liasanciai irterest is thc enterprise,
as a gsas-alitez lisat the raad will bc equsipped and oper-
-sied iîs tise ssost :pprao'cd manner.

SPARKS.
keveil uopens itor cat.. ara saw ais couirse ai constructian

fuîr tlIsa Tartiia Street R.tilwav Cossspalsy.
Caîittratct% ara ii<w liitg let far tlie coinstruction oai additianal

isita osi te Gue1lh Eicctric raihway, whiicla witi bc consjseted by
tisa z4tls ai M.t%.

A C.tiistriniard tsaiet l'e iîasetigatiîsg the prospects far the
-iuccc'J'esl olseratiais ai ais ciectric railway irons Caniphelliard ta
'trtsd, Ont.

T'iea Osiiwa Ela'Ictrie R;tiiw.ty wiii tii sunier lie extended la
lirsitaîtisia. Tisa rouite ha% tieni sstrveved, an.d the liase wiii bea i
tlk'ration i le isat afijsl.

Tisa towît catisicil oi IPartis, Ontario, wili ha asked ta grasît a
baisas of S.,o toaward, tica lsraisased ciectric railway bctwveea
Ilaiert.ti 1-.a:rk.

Thespisiîtaîsd charter ai tisc Victoria Electria Raiiway aîsd
i.gltt Coi., Victariae. li.C., wiii be affered fur saie by public auc-
tin in État City~ ais tisatis a Ii ofApnl.

li5Le Ra;Iwsa3 Cssssniitae i tise Domninial Govesisment have
litsscl -a bitl in isnsrparnte tise Hluron & Ontaria Raiiway Com-.
iLuiv, wiîicit Ioa~se ulid ais electrit. railway.

T'ia îsa:esangcesst ai tiahe iaisltass and Dundas Railway Cons-
isi %vl %hrI %uusiiiit a liraîisti ta tise city council ai fians.
iliosn trIlle clsverin i tlia rond istoa asclectric fine.

T'le lPart 1).isaosî.ie, St. Caîlsarities aisd Tisamatd Eltctrie Rail-
Co. ita.. daeia-d to iîuiid aigii tailes afiavenlseaid con.%ts-actios

atci twtt fuite, ai traei< as% onis a% tise wcaaher wiii parmsit la tihe
.. l5nhsg.

Tise Loii.l Street gaNsConmpany. Cnrnwai, Ont., are
ap-spl issg roi il"-" xirmatis. witii a capital stock of soS~,o, i
*.l>X'rate .Il ala,"tri, %trect raiissa% inla ti town and ta disitribiste
eleciicitv.

'ltic Caistrtictios or'als electsic naiiway betAweeil Pars-y Sound
-aits Aluis ia rsbr, Ont., us aise ai tisa probtbilities, ofithe neas-
fturessm. l'iec dittirai%. tisnsv asile- auJ tise cot oficonstrusction

M',r. %%'. S. Adass Iosp'a tasild ans ciectrie raiiway irons
Derwiii. osis fisa C.Il. R., ta Wiasii'g river. a distansce ofitwelve
siisses. Theis water plîter tist tia river wii bc istilizesd for %applying
eIaaIncitv foîr Isle lisse.

,a tlic assitîai îsseetiisg tif tlia lianiton Stree-t Railway Coin-
Iiîy tic iliowiîsg directom rs elessciacd :B. E. Charlton (preNi.
tient), ca E. ltaickets, E. Marsi, Q.C., W. Gibsos, M.P., J. B.
Griffih, Wviiiiaii lamtri.auJ F. W. Fcariai.

T'ie tows cosiscil oi i.acisine. Qese.. iha% adaîsted a by.law
gratitiiar clic Montral Park & lsilaud Raihway rttning privilegas
ini Isae i-si, whiii exsemtis on iroii taxation, for tisirtvr vca.y. l
i, caseil int bttiid tit! is thi% t itis risg, and tg; cxtcnd tisa
Outtrrssnt fillea ta St. h.tsmiit.

1Ill àrxiscsit tnve ewe lic aoivi ofBsocivilie.tnd

t%%entv %*c.«ttN' fiiscisi,-. and is attittrizm:d ta cantrsct a single
track iraisi %tret rala.Casttrssctiai nîu't bc commessccd
tk.faorc October -, isext. auJ ais uissr canspIcted within a yca-
front tat tinte.

Tite ncw Board of Directars ofail isa ilaiiaaîsi Radial Raiiway
Co. i% ae inliaws: Rev. Dr. Burtf-, prtsidaîst A. McKay, M.1'.,
vice.pre-4ident j J. D. Aaîdrews, X-seîr W. G. i.unssdcss,

trcahurar.: jansMsaili. Oc oad tF. A. Carpeaster,
A. Hl. %IcKeowti, E. P'. Powell, Lonîdon, Ost.: J F. Smith, Tisas.
Ramssay stnd R. McKay.

A repart lias baetn current tinit Ille Hlamilton Street Railway
Cosiipaasy wiii niake application ta have the pes-ceistage ai gro.ss
earnings o fic a sptent whichi i4 paid ta the t-ity rensitted, owissg
ta a large reducusan in dividende. The incscase in business ait-
iC.ipated se a rsuit ai the conversion of the lUne insu ais clectric
road .a oniy partialiy muaterialized.
Tisc iay cotincil of New Wecstmnster, B.C., lias received a

commtsunication iront Mr. J. Utintzenl, secrctary orfthe Consoiidated
Raiiwav and Light Ca., offTering ta bud au electrie railway front
Westtniister ta, Stevestan, witia a brancha ta Sappertan, and ta
lacate tile cenitral affices and repair shap.; in New Westminster.
A bassets of S5o,ooo is aslced front tic City.

Alber-t Phenis, ai New Yas-k 1Lucius S. Oiiie, Mi. D., George
E. Pattersos, J. S. Campbell, ai St. Cathtarines, and liessry A.
King, Toranta, have petitianed far a bill ta incarparatc tile
Linscaln Radial Eiectric Railway Canmpansy, with power ta take
aver the powers ai the Lincoln Street Railway assd Traction
Canmparay, and ta extend tisc Uinc ta Toronto.
*Mr. T. W. Lester, presidetit ai the Hanmilton, Grimsby and

fleamsviiie Raalway, sitates that, natwithstasding tic apposition
of thse Grinisby Cauncil ta granting riglst oi way ta Beanssvilia an
reasa"nabie ternis, tic clects-ic rond wiii bc extended ta Grimssby
Park ba a ncw route, inde1sendent ai thea Grmsby Councfl, a
carsewi1 pmababiy be running by a st July next.

Thse ciacts-k %trct s-aiiway sues sî:srtcd in tia city af 11aliisx
about tihe nsiddle ai February. Tite initial trip pmaved quite %uc-
cessis, and was talien charge ai by Mr-. Normian Rass, E.E.,
represc-inling the Cassadian Gencral Eiectric Ca. The cars -ire
equipped witis C.G.E. gco matars and parail cantrailers. Thse
Train Conspansy il& instaliing twvo large C.G. E. dynamoas ai mioue-
cyclic type, having a cambineci capacity ai 6,ooo iights. The
generatamt' as-e oparaied by a 3aaa h.p. RobbArmsetrong compound
engine.

The bill ta incarparate tise Cassadian Electric Raiiway and
Power Company, which propose-& ta buiid an electria line front
WVindsor ta Montrent, with branche-. ai fsot mare fihait 2.5 miles
radiuis. camie beiare thc Railway ConmtS oi thse Dominion Pas-
lianient an the 26th ai Febrsaary. The pronsaters are Messrs.
Castia Smith, London, Eng.; J. K. Osbornse, T. Ml. joncs, C. W.
Beardmare, W. H. Cawthra aîîd Edmtand Bristol, ai Toronto,
and E. F. Fauquie-, ai Ottawa. The a1plication. was appoed
by the Grand Trasit and C.l>.R. autharsties. The nseasure was
aiiawed ta stand cîver for fusilier cansideratian.

Tite supper recently tendered ta the ensplayecs ai the London
Street Raiiway by the efficient manager, Xir. C. E. A. Ca-s, was
anc wlsicl wiil be remcntbared witha picarsuri' by tisase present.
The gatisring numbered about 85, and inciuded the affice staff,
motormies, canductors, power bouse employi.es and sapes-intend-
ants. Thse manager seat at Ilse hadaio tise table, accampanied
by Mrs. Cas-r. Thse sprend was an excellent ane, and tiffes- full
justice had becen donc, a toast list was intraduced, Mr. Ctsrsic,
scmtary, and Ms-. De Harte, superintendent, resqxsnding ta flic
toast aithe IlLondon Street Railway Company,"~ and Mr. Car-
ta that ai the IlManager ai the Company." Tisa taasts ai tie
variaus depaiments werc iseartily s-eceived, and the pleasure ai
1tse accasian wa% grcatly added ta by song-e by Ms-s. Cas-r, Mr.
Cuame ansd Ms-. Birminghsam.

Mr. C. A. C. Pew, oi St. Catharines, is pramaoting an extensive
clectric raiiway, entes-prise acros tihe narth-western portion ai
Ontsario, front Poit I'erry to Lakce Huroan. la passes throagh the
caunties ofiOntario, York,. Sinicae, Cardweli, Grey and Bruce,
and wiii sucis at the tawns ai Newmarket, Bradford, Bcetan,
Siteburne, Pricevilie, Durhani, hianaver, Wailkcrtan, Meatard,
Owen Saund, Sauthanaiptan, Kincardine, Ttcswater, WVinglsam
and Gademich. Ail these places are naw scrved by pas-allai uines
ai steani raiiways, radiatissg nsastiy iran Toronto, and which ne-
ce.s.itates, on tia part ai travciiers, Élie making ai long round-
about jaurneys Ia go iron any ai the points nanied ta asiather.
Tise propased electric raad is therafare intended ta pramate a
a great pblic canvenience, and is in conbequence ineeting with a

f.yenlu.siastic suppartaillangits route. la crasse icG.T.R.
.Ild t..P.R. at severai Points, and wiil in a mecasure serve as a
i,-ecr faor bath roads. The pas-t ai thc cousntry it passes tîssaugli
is fertile and prosperaus, and miscs) in need ai raiiway acconmmo-
dation in thse dir-ection prapased. Large ssseetings in iavar of tic
praject have becen held nt ail the towns namiex, ai whicii maney
iar prelinsinary expense.- wali ireely subbcribed. Pl>aiamtent wiii
bce aeked at its preseLnt sesian for a charter, wikl, wisen ah.
taissed, wili bie passed oves- ta a New York Company, which pro-
poses ta build and equip thse s-ond withaut asking eitiser the gv
crament or municipalities for a bonus. The s-oad is sus-e ai a*n
extensive farie, and Irait -carceiy fait ta retn large cas-ningIe ta
its owners. An abuandance ai water power existas along tise route.
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RECENT CANADIAN PATENTS.

P'atenits have rtxemîtiv tîeet gram:ted ina Camiada for Ille following
clectrivai andt stean:l emîgi:îevrimîg alevie'

APPR:'AmvU' FoR (#HNPotRmA:it AdttTVLtiNR Ç.AS.
Patetce t T. L.. W~iIison, New Vork, N. V., îîatenteul sti

S'oveî:tr, i8<>;; 6 years.
CIaini.-TIe co:îibi:Itioîî ta rotlnî gas.gem:erati:îg appatratua

or a gas gem-,irattor co::sisig oif a dliamiber lî:vig a receitble
fort.s cabd, gas outlet b~out th:e upper part ti the gerleraitor, ta
water iilet to the iowver pa:rt tercof, andi a source or wvatcr con-
nected with id ai iet inmtder prcssatre suflivietît to raise il above
the level tif (lie carbidla, te whiole adaîfled rtir aa:tonîiatic0 oir.
tion comtrolied by lthe relative pre.sares or the water :amItIle
generated gaq, s'a î:at lthe wvater, afier reachi:ig the carbide is
forced ouat of conîtact îl:ereth lî wheever th:e gas iq gemierateal
eltougil faster thanl it is cotullied te rais,, ils pressaire abovc tîtat
or th:e tater.

THi..iilLmo SVsrEM.

i'ate:îtee: A. C. Brown, Lctvishwni, Eng., patented zt!I No-
vnber, s89.; ; 6 ye.trs.

Claii.-l:i aL teieîi:onie receiver th:e arrangdnie:it nuit conibi-
nation of a central or cylindrical cisi:tg or ring seating with car
picce antd with two diaphragmas batth adaptd to bc sinultamteousiy
vibraîtdin1 opposite directions ta or froin ecd iser, anid polarizeti
by mîagnets. In a tciepiione receiver iîaving two diaphragmas.
ci:uiipd auîto a cylimîdricai %catiîig, th:e use for polarizing sud:
diailîlrtguiis or corcs of a spih steel tbc sucli as S, cncircling the
colis a% above describeti, or ror the sanie purposei of niagnets ar-
raiîged or ad:îpted to operaîc, subs::itiaily as abovc detacribeti
andi illaistrateti.

v

fZ~izi
l'ateîte Camiadiamu (;eterai Eiectrmc Co., Toronîto, Ont.,

patemiteti :Sth November, m8<>;; 6 yearb.
CI.tmti.-ln ami electric raiiway systeni, te comîbination witii a

velîîcie elt!ctricaiiv% îîropelled, of uicans for stoppjing amid starting
alId veliicle at demmite points, co:isistîng of a %crie% of comîductor

-,ectiomis located i nar %ouil points aid înaki::g comînection witii thme
veilcle, imîd a storage battery, having connctions frmm point% of
Jîfferent effective potential te thea varions sections, the potemîtiai
dccasimîg front c.aci: end section toward the nîltdie. la anedcc-
tric railway sysicai, the line or supply niotor, a series of section

vices for iowering the effective electro-mnotive force of said sec-
tions front thiat of te line mn a %ucce.stuse andi graduated mariner.

Et.FCTiCni MorOR.

Patenter Ci.rie.s Riordama. of Toronto, Ont., imtented i Sti
Noveml>er, 189i ; 6 yezars.

CLajrn.-Iiî an clectrie miotor the coniiation with the extcrior

field litagniets, tif a Iîoilow cvhim:dria':al armatuire ctoa:îîîriseti t %vire
ils samtably sapporletl andl seaireil tu Ille miain: 411111 tir Ille

niotor tutt a soid co ere Ioaaed wvili ite armanture'mig:.ial
inul:ated fronît anal loose ont the sitaft auda providead %vith tee.
;n uts ptirpliery bt-tweem: the enids or tlle corv%, tif the field l mîagneats
whiercby te uines oif force miai:itai:i such core trou%: rotaimg oir the~
sl:aft, te aniature samîporteal ont dlises andial oi:ritlt tif al sertes
(if loojîs mulîstamtially raeîauîga:lar. trratngeaI in sets abultilig ecil

mter, ti:he sides or thle laojîs of ecdi %el hcing ar.ilaa ld
ecd sie beim:g arrangeaI tu r':it elleati: the' 4de tif time adljacen':t

ioop 0of Ille %et, %ci as% 1 foril: à co:::lilee eylimiaer ti oftaulea laver
arestapead %vire ~i ,lthe en i fo thae aira' of echd loou timg
conttecied 1t re~o:l:gsd tii tilt- coiin:utattîr.

LF.vmR vOR TURNIN,; STEANt ENo:ImES OFF TUIII M)ADiCNRS

Pate:itee : Joit Do::neily, St. lietîri, Qait -, îiatented iauJ De-
cemaber, i89;j; 6 yersCiaini.-On a1 ýler fa>r turninmg steaimi emîgimies off tlieir demai
centre.% the coibimiation «i a1 lever A. liaiiig cros, iiese- 1> auJ
at', two liieces %a and a', provided witit te rinigs 1) and 1)', hîoldimng
the ailes E, ta wiiicl is secured the levers g and g', Of Ille grapi.
pîies Gl witii a suitahie standt CI, a:îd sockct bar i.

MULTIPLE S;w%îICit BI.R> FoR TF.:..:ison Excit,%.c.ps.
i'amien(!e: The Bell Te1iimone Company or Caniada, Montreai,

assignecof C. H. Scribner; patenteci ih Deceiiler-, :8<,; Gcar.
Ciaini.-Tiie comiliimation witii au n iuimici%tor lîavimig ut elec-

tro.nîagnet, a pivoteti arnlialure tiierefor, ami indicator naid timeda-
anismîl is comînecteti witi stid anrmature aîid itîdicamor adapited Io
acluale the isîdicator %vli:n the armiature is vilirted iietivecm: ils
extrenie po-,itiosi4, of a circuit coitaim:i:g a source of piuisatimig
currents, a source or continuonas curremit and i mîtamîs for comî:ectimîg
salid sou:rce of comtiîîuous curremit ivit: the circuit, tuheret'> the,
adtuatioti of the imdicator b) pulsating currezîts mîay bc iîrucm:teti
by coîînectimîg the source o conîtimnuon:s current with the %.titi
circuit. In ami aiiiîunci.ttr in a grouit! lramîcl ls.t mig aiu
ecectromî:agnet, a pivoted armature tiierefor, an imdicator
anma a catch-ami carrieti by saId arnatmre iaving alteratate
teeth adaptedta enigage witis nmit retaimi%.%ici imdirator
when the armature is in eititer of ils a-x:remie lxiitios,%
but ta reicase te saine wli: the armiature is vibrateti,
a connccting plug for insertioni isîto any %piîg jack, imavam:g coni-
tact.pmccsaTatilgcd ta register watti tlle corrcspîiisg Ltmît.:a.t-
pieces of a spriig jackt, a conducimig circu:it joimimg the dmlffrcmît
contact-piccs of a piug, mincuding a ciearmîg.aut am:mL.tr,.
source of cuirrent.adaipteti ta actate sztmd ciearimig-o:m anmi:mciator.

-- s

FARF REG.SqTER.
Paitc:itec: The Sm. Louis Rcgister Co., Si. .oa:is, C.S. A.

palatent 9111 Deccinber, :89<>;; 6 ya.
Clatin.-Thie combimiation -stiti thc trip register, the permanenit
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r.r!tmani iican', ftr rtlit'smg rit ri.rieîmm .iîl fr loî'kiiig
tIlle îît'rîîtanttt rq.gi%tt.r again%t îlt.tOV.mîtitt whîite thlet t riii-rtgi%ter
8%4 relc'ai', tif aî mottr foîr ret toiîtg t lt t ij-t.rgi%ter to zert andI

sen4for attiating itr.%tt'i il) mel lipattir ttiokitig tlle
lit.rmt.,mtemt rt-gi%ttci ;ig:iitt iliOtt'titit whlhrte tni.r'gisttr i-4

r1l'.td lite t tihitlitoli % titit illtet!it avaltit! fli c ititi-
cal~~~ in imtlItf am iaut foîr iitviîig il it totnt tiretiomi. a

lotitlie.tuialit, it-ltlitg lini (tir liotldimîil i ila iel lxititli. aidî am
ti..eillat ittg îi.;t i (tir tit.ire...itig Ilte lii mn rt-lt'a'c thte sigmiai.

r.

/1>, - Al

l'iefee .CletiTotiitiOt iaeidsot
De ihr *8).; wr%

Ciil. 11.1rr bx Ile(riloelieI-4arnga 0 eii

IlleIX)llttifthelirelein ir mptisrtetl' f ar ratlliIg lt eitit!
aitd thex dmiut liirtitlîtîtti

Hti cliih aro R i,. , lttiv . liav dciigct tai'<1 rt'tait

thedr l'mglitiig yttmIo 1 )mglîy.
A fr.tîidî'm.î* lia%' lîtt'i givemi ttî tlte ltdlttvillt' Eecetrie Ctîuptmiy

tatîi' l e it tlectrie r:milway betwccî Btli'llet amd ttitlyiglb
vi lage%.

1). l'iemt'eîcl. tii' f aittr ias .. ttt t hi%î u first tIo il. 1). itnduie
lii iiîîmîotor olii'rttig frotise nh' îotîtoevlic i"rtuit. 'rite ojieratiait
%If hIl imîtîttr i.. il .tmi%.lcitmoriy ilit Nir. Knc'ttt'i lo.îks for a ctou-
,idelettit 1itýt'r litiîisc min I anottver.

Mr. j:îiti,. .3ifl, le citîrer immi Eicctricity ai tlie Toronîto Tecli.
mt'me.l Selititl, heil at gIrtAlitiiiiî:rv î'xatmina,:tioi, ftr rite- el:i', tut tht,
27t1t tif iclirui:rN. .llltiglt omit>' a tttall niitber oif Modaistt
%verto ibrt%cit, Ile ret,iît. wt!re îcve;ty.:ctîv

limt rite c'at%, tif Nitntreaallmîait% ctmtltgr.ili %oler.îttort.s lîtîldiît''
lion, tif t rti%t anmdt relit0îisiliit;. Aîîîotig thoLîî. iitav lie tititimtctl:
Sir Wiliaitî %':îit 1 lonic, lire%,'dt'ît Camiadiamn Pa:cifié Ramlwîy ; Mr.
Clit:trlî', %V. i <ays, goiral manîmager, anJ àMr. Gctî. le. Reeîeit,

.. mucrmuîtiît.îtCaîtîai Ex1 î)res Cio., atnt M r. %Vin. %:ttKecti:'m,

Mr. W. L. ('l'iîlst rcet'itlv till'mc a1
letutre' at Victria.. l. C., ti Il M:gtilmiî

:mmnd 1*lctri"mt)."

'l'tic~ caiiital sîtîck tit' tilt' l't'rîîiiî Electriti
l.iglît Coiliaîmiy. L.'itî'mtcî. lialico iticoas

'i'it' ofime,'' tif Itle K'iligsu tîiliî. l î'.t
antt l'tiwetr Co. Iiaît eîî tcl;îlrgt'tlaiît

'l'liecMiîmtr't' Eetlric l'tiwer Coui'
p.m.Quvhecw.r. aie iegoiling wîilis ili

t.Iwo tif 1.%-% i, to fitrîmit ;o litu-e ipowt'r for

At tll' aîmitiiai tiîî't ug of tlle P>ortaîget.1
P'ratirite Elo.'t rit' Lil.'gt Ctîipa Il%*. Mles.t. T'.
le. Mîllar, judige lv'î.itio. I.LVasîi
Siiîîtl Ciiit atat. Sîî ir. lîlakte wcrt- elct tt-d
direccttii. l'lit? rclxirt I)tvseited %ltovetl

-a ,.aii'.faî'ttîr%v cr's tsmuas

T'le Citizt'its' L.iglit & l'ower Ctîuiy,
ti mi c i l ilt attiniml miet'tiug tarly

in Ftlrîarv. Ma% or Ibiltiii.Sliîiil wa%

ltsik, -'mtiu'il.i mid sitiiiigmig dir-
t'Otor. :titti NMr. R%. le. i luiccI8t.tit, ,.ecretarv.

Theti' rt'p)îrt slotwi' ihitit icii Ilie ia1st iîtonik

'r 'It au Inter mat.', &titi i5 :è%tiut's l ins
ratte. IThe iit-ctor, ciedttt for tit en ci",ii
im'., yî'ar wert'tMao G. I1. Iturlanîî, W.

I.. Il. i lèi¾îcaîilt, Mai'tu of Sie. Cuicgtmîde,
-u xMay r D.~!in.of St. Hetnri.

A Itoti-.a tir $8o,00 for ta eleirmic railway betwten Per-th antd
L l.mark liast lixci gramlitot iy Ille last tiatieti ttwn.

Jtiet l Barrett dc..irc, tii stecurt a franchehit fronît tie city of
Torontto bo ti%trilittt liglu, lient anti poîwer.

Nte%%ris. janies 0glivy & Soîn%, Mostreal, are intmalling a sS
iloîwat t anti a si kilowatt C. G. E. ilitiltilptîlar mîachiine furJiiaiti liglîitng.

M r. *r. L. Wili1, tif Calettii Carbide tane, i4 retitrtttio h0lave
lîturcltasd laower %itet a St. Catlieriincq. Onît., witlî the intenîtioîn of

iîîcatimîg Iiis Camtadm.tî 'orks there.

The Bell Telephone Co'y
WANUPACTUttS A14D NIAS FOR "LUm KYRIe iiifiTOr

TELEPHONIGothr ELECTRICAL APPARATUS
LINE MATERIAL AND SUMPlES.

Will fiir,îish tentiers for suppltdng %Wurehouss.* Public Builidings. Ilotels
anti Dwellings with

PRIVATE AND) LOCAI. TEI.EPHON4E SVSTEMS.
BURGLAR AI.ARMS. IIOTEI., EL.EVATOR ANI)

0G IlER ANNUNCIATORS. IIOTFEL. ROOM ANI)
FIRE CAI. BELIS. ELECTRIC IIELUS. PUSII

. ... BUTTONS. ETC. .......
%Viti alto furnish tentiers to Cities, Towns and Villagesfor Fîaoc ALAitU

AND POLIC l'ATitOL SYSTEUS.
CsIéIiîetn4 oeé#~ (nwjsAei on iséic~id..

SALES DEPARIMENI
MONTREAi.:

Bell Teleplione Building,
367 Aqueducs Street.

l TORONTO:
Brll Telepiome Building.

37 Tenîperance Street.

HANMILTON:-
Bell 170.eplîonc Building

Hughson Street.

OTTAWA;
Bell Telephone Building.

Queen Street.

QUEIEC:
Bell Trlephone Building.

Sr. John and P.dlace Steets.

Wi NN 1 îEG :
Forrest Bllock. 'Main Strt.

Simple, Tandem and Cross Compound
Correct Design e High Grade Work

ROBB ENGINEER3ING CO., Ltd.
Amhlerst, N. s.

WM. XcKAY, Seaforth, Ont, Travellng Agent.

L.
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The Citiins LigIt COi., (if MonitiaI,

hav~e iil%4t.illet (mo laips for liglitig fice

Acaticîiva of Muisc.
The plant orfic te detric liglît stationi,

New We-4tiiiî5îCr, i;.C., 1OfitN Of 4 110il.
ers, 80 11.1). ecd i 1Corli%% eniglue, iSo

11.1).. a iDoty IliiglI.~e eligiiu', 1.%0 I1.1).
[ deail iiglt.s1î&eti engitie, 150o lI.p. ; 2 arc

dyiait1a', S0xi,ow c.p. ech -i 2 iiicaideIs.
cent dyniiîîaiii., i ,,ooxî6 c. 1). (noiomiiiîal)

cdi 8 incanidescenît tiyîiîîolit, 6ýjox 86 c.p.;
2 extra armnatures nuit alier :îppliaiices,

FOR SALE. CHHAP
Ont Queen% Teiinit BItieny One Wenion Am ntiuer

o~ to , Ont Gatanceeer. AUt or i theî t ae,
garauuierd. aîppiy 1. t..MOR}USONt

-38 Front Si. Nl. rcî Toriolo.

ur "fiGme" fiuoiatIG . . . U T IRalwau Goaoh and Street Gar(i IlN
For cither open or closed cars; made ta fit aity W~initow,

ARIME TuqE BESTar IN MIME WvORELD>.

WVe also mnanufature a New Special Mâteriai for Excursion or Opena Street Cars,
which is verfcctiy waterproof, will flot fade, nattier in appearance, any width witlîotit
a searn, stronger and cheaper than any sîtade now upon thic muirket. Cmi lac sceli on
110w cars iateiy erected by the Toronto Raiiway Co. wVe aiso carry ini stock evcry de.
scriptian ai Railway Coach and St.tet Railw.-y Sitade Cloth, Gonds, Fîxttîres, etc.

Wiia v'oRi'it l.%iC u ssi, j%Asrtc

Menzie, Turner & Co. Toronto
SUMCMIBE l'ON Tkic 4ELECTRICAL NEWS

ROBIN, SABLER & HAWORTH
Manufacturrs of

OAK G3ANNED LEAGMER BELc3ING
MONTREf9L fMND TORONTO

Orders addressed either to, our Toronto or Montreal Factory will have prompt care.
Goods will be forwarded same day as order is received.

DODUE(-
Patent Split Friction Cluteh

a) PULLEY
Latest e Most Efficient

Least Expensive.
Get our prices before ordering.

ilmimp", SOL19 WAKUFACTURERS

WOOD SPLIT PULLEY
Offlo., 68 King Street West TORONTO.

CO.

Pleame -- antion Die CANiADIA&N ELECTRICAL NEWS whon correeaponing witls A!vertu.ers

You Stomach
Distresses You

arterratins a. bearty znea. aind the.
result la a chronle case of Indige.
tion. qaur Stomach. Ieartburste
Dyspepua4 or a bUlous attuck.

RUPN TABULES

8toaacb ?be se ccniy ,bpoapt.ir.aa
d~e.on fiiow i or u » tu

Mlited 30lot Cha t
fer orii b ket fo ni

CIsr.. ?uw«'Youx.

5 -- , 1 _eý- ýý
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CANADIAN CENERAL ELECTRIC CO,
(LIMITED)

Authorized Capital, $2,000,000.00.

Paid up Capital, $1,50o,ooo.oo.

HIEAD OFFICE:
65 FR~ONT STREFT WEST, - M TOR~ONTO, ONT.

1802 Notre Dame Sta
138 Hotuis Street

BRANCH OFF'ICES

HALIFAX.

AND

1j
WARE-ROOMS:

Main Street
Granville Street

WINNIPEG.
- VANCOU VER.

150 K. fi'. MON<>CICIC lG ,.INICAT2OI£.

The Mono cyclic System
bas beent sîiblislhcd by the cxpe)riciice of the l)ast ytar to bu thie ünly satisfactory
sysieni for dt distribution2 of .......

Light and Power
froni ihle aîue gencrator .d circttit. Wc inv'he attetition to its superior mechanical design
and construction ; its absolute simplicity in distribution as compared with the
complications of the polyphase systems; its perfect regulation secured by
compounding to, compensate for Une Ioss ; its freedomn front unbalancing, the
lighting circuit being single-phase; the perfect operation of our induction motors,
which require no condensers.

Pleaie m'ention tho CANADIAN Et.Ec-rtCAL NEWS wher correspondlne wlth Advertla.rn

Mardi, 8&»CANADIAN ELECTRICAL NEWS



CANADIAN CENERAL ELEOTRIO 00,
(LIMITED)

The foilowing Letters speak for themselves:

a .

l'<iiT lIiiE, Felî*v :tî s<>)6.
.Mt~sics Cg..îtî~ GtERA .F.tx-rRie COi.,*iTronto.

MEAR SIR% :-Tîe 75 KilONviatt Mîocci Altertattîr
pîirCiîa-.Cd front voit w.s %tarted i on1 Sept1a. 189j,

a.utit lias shîlce henu giving us au unihiterrupted %en'icc tif
i6o lînurs ecd wck. sîarting ai four de.,oek ou Stinday
afteruioon and runîîî iiitl ciglît o'clock tut, folloWii
Sutuday Sîorîitig. wçithcut a1 hitclî of ativ kind %vli.atcver.
Wte expeet a large ilîcrcase ici our buSincessý front mins-ci
..ervite. :nid appreciate the cxcellent féatîure,. of the
Mtocyclie systetti of titis contibhîcd liglît abJ itîwçer
se-rvie. l'hec Z i,, ofctîurc, lîi- unbtlaueiitig, as; tule liglît iug

h. .hilt îiasc aîuitit tperhin «uî, mottrsdcî~not di%-.
turh ini any way tise cvtîctss of Ille liglîihg. After aul
expetrielleu o«(six uîentlis wc ficel warrasted iii satvhig ta:
sic considcr lise Monsocyclic as %tlicritîr hoi au; of tise

pîlvhas y.%tem'u whicli we arc anai îîtied ;vitt. and
intiîid in isehî ticar future ini dullittate titi% ,iaî'ltiu.

Voumt truly,
R. A. Cost)ià..r.

priai. & 'Mgr. Port llop. Elec. Lglit & i'owî'-r Cii.

TIIFG~sA.EîEmî Ces., Torontto.
DrER Sucs :H ngnow mîadta ihotrtitgh triat of %het

.Monocyclic ytn tif Electricai thi,îiliitîîii as stillillieti
hjy y'tu, 1 have inudi jlezaure initi ftiînuhîig tiu Umat it i.
g;ing cîîîircsath.factiorî.

Tlîc macine, a 75 K.W., is a beauttifuil sp-cinutu oif
dynamo building. being surong auJ compact. Venitilation
oif tute armature 'us excellentt. asud Ille gelucral ce.igii oif
Uî:tî very important pairt of tise iiîtclhst i, gond. Elce.
trieailv.auJ uuclancaliv, 1 cotîitler vtîir machiune ttî lie
.%sik-ritir iiaty 1 have %.cLs.

We* have suit liait occasion, a% %-i. in ci the tîtadihît
on tlle tîper.ition <if nutors., but sp;c.tkhîg frtîîî lite lighinhg
point of view. 1 cans fuliv endor.eý whîat vili claini for lise
%i.shctl.

WC have 700 light, uscw wircd atd exlwtci i iicre.N
tii l'zoo be'rr 1897.

~'our, truulv,
W. li. Aî.ss5

.. manager P'arty soîuîîd Ehcctric 1.ight & P'ower Co.. L.:d.

li3*vvit, Felî. 21. *896.
CANAAN G~ENERAi. FEcrCTRC CO., To.ronto.

l)u.cR Stss :-hn.nscr Io vtîur Cnquîiry as; rtegarti. Ille
operatioti of our Electric Sysîcini. 1 bs'g tes sas' tiat ive
have îuow bectn rni*ng one oif vouîr 7-.- Kiltîwatî -Mtnticy-
clic D>ynanmos for ihe past two Tnontl:'., antI : h. g"gisgitî
entire ,alisfaction in cvcrv respect. W«c hiave tint liait tule
,Jiglitcst roiuble wihh il in any w-av, nut- ititigli il h.
licing opcraicd about i.: Itour% :t d. i brus cxcccdinigly
c<xil, andI requires lincticall' iotieiction wliattever.

'Thi nmachtine iscf 1 rcgardti a a nitîtel of Nittililicity.
'un (aci in %hîo my ctinfidîtcc iun %tic aliparatus 1 ha.'ve

1iLaced tllelplant iii (tilt chuarg tif nîv îrotlcr, ivhoti lircyvittu
Io the muaring tmp of tlitii.t:îchhîe. 1usd tîi cxpi'ricticc
wlettcver wiîli clecîrical apparalus of any kind.

'fli-erfecet regimiatiîn «f the IDyuautnc. auJd it ïisi.

îîlitlv oif the wvirisig Lre* :tl,.î ti r«sg îii:it, wicl -,Iititslll
rettz,îietd Ille t use of tlti- style tif par tu. Igtuvosle
confeuplat ug t îe ili..taîîî;titîof iais victrit, plant.

, i conclusiots, 1 mtit saty tlî:t îf:cr ltavi:g dlcided sillon
adojiting tise NMciîîevclic sie i iv oinionu lîecanlet
stî:îewh:ît îrcje d agalui..lis adtipiiîîî hjvepecii

l ions .î:ie1C tiller ,ulatif.u.acturcr.-, bult i ow fail ttî ,e
%viitrqciîî 1 Ctuld ba:ve ,qectsred ;înliîg >tter ii thai
aîîstailtli hy our Comhpanyuî.

Voius verv trulv.

*Torio. 01ui.
I)i~R SRS :Wî'are lil.tt-îd ii 1 lk ti% xrs

tiursclves as etircvlv sthfclwittliste Muoiocyclie sçstttu
iu.ll1etih liv Ivt% at fall. WC arc îîtlîw ;ni a I.tliitiî. iav.

ing> etvee a codea poîrtuion tif tiît tiiwî %villa ur
tsglîtiîîg iu:us Illpcdtete Valise of 1lt liee.i
.ystiuii for %ecotnd:tr>. diiribntàiîi frou:i tIlle ii.tîit.s

auJ( tlle grc.ut dait gî, ghedl ii suîiiliiiv liv thli
Nlonotcyclic front itl. living aîsil.îla. sytti for te

lighthîgý di%tslitItis.
Tut, wotrktii.uiiiîil and it i,Iii of tiit dysiainti h .. elf ct'r-

tahuilv docs treîit iii yîîur f(artîrhs au:tl in ix î3r:titîi *8
lias pjrovetl it.%clf n lex:cct.dingly %iîiiit Ille t a tt .tiifattry.
Tue comniusîator aîd iru.ice runl witlîîu: :'S'y ,Iutrkilig

vli:tlcvcr. auîd do nlt gil% ta, :îarticle oif troule. WC
feei fiily jui.tilicd iii ýsivig th:tt lise '%Iosiîcvclicsvtte
ini tratioîu l ovgiiwi itseif tîi î.c .11 il ise polint. tif
ex'ellece cin:iniesl for il liv vois :it tht, thîtie whlivi wce
matIe Illedciiiî for «tir ic% lpiant.

VDAÂ& Stt<s: We -arc pla. t, lx- &Ill abIo xrs.
ctî:ilet stis.itziîllî «tir Mînîvkîiaîit. mlhidî

lia% giw ikbmt rînmnuîîg %!ice -;th Sept. Wcarc Cspechîhiy%
lilei.etl wi the it case %villa .. îhîl ur fîîruîtr hlt.iîs
,.vseni lha% lieti cliangcd iîtilo tnt %sitatlhi' for lise îli'tri-
lîutioî tif boatl ight aud îsîivt'r. mir. oîîlv c:i.tmgc suatle
ili tirt ca*e %v.,ise Iît. n..tahii of th'iltiittri miatchinei
iii plac tif tîur ftormer N.ungle.jîhîasu, aliematr. aund lise'
rîiînhîg of r ihirl %vire lo lie lihî, .. vlicre litimcr ;,4 Io i t-i
%ui:îiid. Ailttlgcthicr tlî se,î aiîrthul li a t.%ii

.Nisljlîht inii t. wirisng. ami tlisi riliîlit)i, aud îwerfret firce
uloni i oiratioli (roui aiiv irotîlle tir Coimpîlication. We
arc î1psitt: %urc tha tule Mîuîyit vt'i vils- 1v :%
niitti% tif itît're.hg largtrly Ille rcvCsîm ifsr oaiîcrnahmig
ligmtig %tation,î liv Ille .alc tiflkiwîr wihui -ttllng aiiy
compîjlicaion%~ to thîtcir %îîieraiiîîuî. Vill %vil tic i)lcasecti tii
kîiiw thî.t i ll i i.1i. inîductionî intttr geared lu.a tiillcx
pîusai i-4 noix in %ticeCtsc.l olicraîtîîi 3îîunîiiiîg %vacr- (fir
lie C.î>.R. water tanik. It .% crtaittlv a vcrv sinîilte aud
,.%i'taiîîiai lesece' tif ulachismery.

Voîîr. niv

A. F 1 .tim.î'îE.Çuclt;t >iitu S. . i

PJ.aae mention the CANADIAN EL£CTRICAL NEWS when 0-orrespotidIn« Wltl Advut-ti.
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SPARKS.

te havre greatlv retirrerrif tir, lîriee foar

liglrtilig.

1l t. 1u,ror tIraI a casrel% er rn:ge
teximlarrtiorr aliait rat i.' hssia.g :ri ratiged foar.
rrî take Ibiavva:r tilt- 1 l:rmrtor Jt oeke. Chlti
tract, ini Ile 'îJ'iumag.

Mfr. C. %%*. litrrrrramr, rai whIr'to o ¶l

%v. elected rev'%t? ail Ile errrrlîrl lec-

allait%. ha~% laer, obligeai tri resagi hi% sCJt

onr accorrrrt mît lr;mirg aiet netctg liglit 10011.

t rt wrtll Ille ttrîwfl.

'llme 'ccouid :mnmrrmal ballild maIllrmpjr or tire
emar ofe Ill tii awa I'ort'elamr and

carroril co., * slAril eari v iran 'rra''
Tie <'e(-lt <vas iaudac cmjlavtd Ia Ile large

maumiall)er pi esr'it. ru, ltrdm:g time gea.rrai
ltàaaaaagem. %Ilr. J. %<V. *i'aylor.

Aa aa lmriv I)e:'ikumig tif' Ille teosî <if

liroJraermrg carbiide for tire a satmarfacrutre of
aecetvlmrm' gas 'Itce liant il <viii cosI ai
le.'' S.70 aà ton,. and liant rIme iaew ilira.

mnasiatii aaarli d. elivered (tir le.,%. .....a
Si 2. ;,o for everv 700 Il'%. lirait il i% clanraard

ilai 081i) omale-fafrim :ts rirrela acclylerae gas
is I)trllt.'il as oif tardiary g;'.

*I'he :auarm:rI vileeînig (if Ille Gurelpha Ligiî

C low ' . <vas lIcd t'rl tire a7tir Of

v.r T sivm'r'it-iftti auiamrr relonit,liiiîc< a.Iiglit f.trll:rg off' ira revenrue durr-
:mag aire î1:4'i Vcar. hu corasinîr'ritag tire lire-
Vari"atg %v1 reso a % e'.mosiier-d .t-

f.rer.îrv*. A vote of îls.raks <v, tesderej te

tire clireerors for rîreir service.s. Tire <aid

loard. ctlibîrasîg tif 3lsr.1). C.raîirric
Q.C.. <e.1). 1Fcriies. e. A. Oxiiard.

. 1 'sm Richam:rd Miatchell. E. Il.'r-
Vey,.811rad Jae. unes.31.>. were rc-
circiti. At a ,.a>e~ri laecî:rag of the

MIreor.3r. Grtirrie w:rs cieceedl>r.
tient. atri Mr, Mitchelil V'ice- 're.idetat for
ttNm*. Mr. Joia Vnie rei.tias Ille rararratgt-
mnt.

Tolopbonos
________. TIIE. .

MUNDERLOH & CO.
'~-MONTR EfML

OUR~ INCANDESGENT

ARE AHEAD 0F ALL
Send us your orders for Lanips and Electric Supplies

A"I BLIND> TO TREIR 0W INTERBSTS Il tbey

bave aincovered Boilers or Steam Pipes as by haviag
thmcvrdwitb Our iscctl on veau It snot

ENCIEERbut t tavesyu mrcb Itas lirang tb do and enailles you

EUREKA MINERAL WOOL & ASBESTOS CO.
Deaiets tu a nsd Bolier Covenn

Amsbestos Ooda. Incitse Paclaru. c.1. * 124 BAY ST.,ORONTO

Above all*
Competitors

COAI. iSm roncy, why flot sa¶*t it by
using the...

T. J. C. INJECTOIR
the most econornical boiler fendcr
in îhe.world.

szrvcd ina coal over any other niake.
Absolsteiy aaaîoratkc. Eas"-ly ai.
tached. Applicable to ail kinds of
boilers.

MOT EXPMJSIVE
XVili otstwcar av other naiake and is
siample ina construâction. Il is easy te

oaperare, and is the most powcrfrsl
feeder ina Isle world.

"UN~~~~~~iQU"1~...l16

Iol

Roi

Xatra Liae anad
Walebose.

d OutrIght.
No Exorbitanft
altle...

"F'99 y Telephone
made that dues
ý ot gqet out of

Serad tor saaouad Perl

John Starr, Son & .
2.4.6 DM Si., COR. VIR, tialfaX, N.S.

is the best because ynu caranoi pris-

satisf.c<ary. Il comines ihe urnnsi
simplicity with perfect efficiency, and
any boy can opertic i.

PRICE LIST'

» 1-% -1 4r0 73

Ils »2 721031

» I 300 021

45 35vo 20 0 1

Hamillton Brass Ifg. Gou
(LIMITED)

tifMMILTON, ONT.

CANADIAN ELtECTRICAU IYJBWS March, 8896
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ELE.TgICA.,12ENGIt.

j tt. Thoma.a, late chie cc Etaia N\e>019'
I o-ARATURL ISIWOUND

* ~CoT$Odfc R~oya T1I Arc aSpedalty
F~~~~~~~~,, Sokie nDceO UMttsRpI,

GKE GOLDIE & MP£LOl Co.-
(LiMIrKM.

Imp<oved Stcam Ejngiries and BoIe(s -

.A"s t". ErocUo of aaue ins Mie wmoa Cou.pieeStyle! of«demromIspr~pnàent.

5pg~a a ?UOI~caffle to the "IWHEELOCK" INPROVED STEAN'ENGINE
as bé1ne unequýafed for slmpllclty, eËllcency and economy

i worktng; and espeolally adapted for Electrlc Lightlnir, Street Raflways, etc.

*'GALT, ONTARIO.~1

ÂHIEÂ]RN & SOPER
OMADANMNEET E OF 11E

WESTINCHOUSE ELECTRIC & MAFC. COR-

from wbich cau be opcrated

Ibsmlumt Lampsir lu m
tu i ,tOL

GEERATORs 11D M UTRS
Our flaway Apparat. 1: ut

EqoaIIby Mysths

Pen nMufio thie CAlIADIAN =LCTWICAL NEWS when correuponding wtth Adv.rtnre
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C. ~~. H[NBFRO N MNACIDRER AMD CORIRICIOR R[[IRIOC SPP1E
IMAES UIZNISIIE-D FOR ..

Wiring and Installing Complete Electric Plants

Nl,%CIIII-.~rVu AND ¶l~iU C oi, IATR Ss 44 Bleury St.
E...c,ci CA. Aiî%Rx îus OF AI.l. KîND.S Corner juro>.

Eî.î:RICi) GA~S FIXT'URIUS. MON7REAL
I~.-.rTRie Fm, lOi*ois.

THE OTTAWA POROBLAIN & OARBON C0O, Lt.
.%IASUFiACTURI 'RS OF

OTTAWA,
ONT..

Carbon ]Pc)int for ail kinds of Arc Lamps, including coredp ointand solid carbon for incandescent circuits.

* A LSCO. .M otor Bruishes anid Specialties ill orcelain Itisulators, Cleats, Door Knobs,Carbon for Telegraph., Telephione p and ail kids of Pressed Porcelain for
and Electric Lighit Stipplies . .Electrical and Hardware Unes.

R9LU 00008 GURRRfNTEB-D TO GIVE: SRTISF6GTIOI4

YULCANIZED FIBRE CO. ESKE3ALXIMEID 1873.

SOLE MANUFACTURERS 0F BARD YIILGANIZED FIBRE
lit Siacetw, l2iebes, RoJi4, Stickt' <nid special shapes to osyder. C'olors, Ried, Bilack atul Grey.

SEND FOR CATALOGUE ANI) I'RICES.

THE STANDARD EECTRICAL INSULATING MATERIAL 0F THE WORLD.
FaGlorU: WILMIN(iTOi4, DEL. OFFICE.: 14 DEY 8T., NEw YORK.

22 FR0MT :TRETA8IT THE J. 0. MCLAREN BELTINO GO. MONTRERL

THE BABOK & WILCOX
Water Ti.iube

OVER 1600,000 IMORSE POWER IN USE.

415 Board of Trade Boilding, lontreal.

WM. T. DONNER, BENERAL AGENT FOR CANADA

-LARZGE 110K "STI 'AMI SENT 1K14, ON APPICIATION


