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ELECTRICAL OTTAWA.

A Doscriptioti of sonie of tlo ~izootricaI Foatures of
the capital City.IF~ in seiectittg a place for iteir ncxt

t, annual convention the tsietileri of
thc Canadian Electricai Associa-
lion lind bcett in seaxcit of a city

couibnng grct natural beauly wih

- coutl fot have mtade a mort felicitnîs
citoice Ihan that or thc City or Ottawa.

The site of Ille Canadiarn capital is
fote of Ille mlost favoreti Spots in tlt

whole D)omninon. litit on a commanding elevatton on te
righit b;înk of te noble river flous winch il takes ils nain~e, te
city sprC.'ds away 10 the soutit, e.ast anti west ifi regitiar andt

j.iectric I.igi Counpany's mutiiple scries systrin liadt bcn used
i>t ils otan>' drawbacks prcvented ils geceral adopition for itouse
iiglitîng. 11 188o the introution of lthe WVestinghoîuse systcîn
of distributtion gav'e a grcat itupelus 10 te iiglitintg intiîsry, andi
ils subsC((tet growîhi mtay bc gîtîgcd b>' (lie tct tllar (lie
prescrit installation is eqîtivalenl 10 50,000 16 c. 1). iamtps, or ont
iaîii for cacit itan, wvoman atîd ciid iti Ottawa.

it lthe electricai fealture witich gives O0l;îwa siteciai pire.
ettincncc istnctitcdiy ils sîrcet ratiiaysytcîtt. I ltis Çtid, .is
inlthaIof electic ligiting, Oîîawa wvas aiso a pitncer. Mien
lte projeCt %vas first iiientionetl grave dots %vert exptrcsscd ott
ail sities as to the possibiiîy of operaling an electric road in
Ottawa during lthe severe winler beason, but lthe proînoters 0f
lte înderîakzing lid tite courage tof Iliir convicltots, aniti lt
ttnintet-rupîcd service wthich lie> Iive giveit tieir patrons shtows
lit teir confidence 'vas ttot tnisplaced. 'l'ie ciccîric ronds
stow iti olteratioi Int il1 lthe pincipal chlies andti owns ils Canla:

VIENV OF' Ciihututt.Rn FA.,orrmw,.

weli built streels; witile in the distance o lthe norîh, the 1-auren.
liant mounltains fort a beautirîi and itnposing background.

Tite greaî water poster affordcd b>' Ilte Ctaîtdierc anti t
Rideau Falls litas long since matie Ottawa lthe chic( lutnbertng-
miii centre or the D)ominion, and in addition ti tis dlistinction
ils people are now pretlîcîing tît in the near future it wili be a
great twanuifactu ring and raiiway centre as weii. WVith ils
prescrit inclusîrtai acîlvîl>' this article docs flot ptroptose 10 de.ti
further, than to mention anti brtefly desctibe titose fentures of
special inlerest 10 the electricai woriti.

Il is just len years since Ottawa îook the leati of Canatian
ciles b>' introducing a complete systems ofeclectric street lighting.
Two years later, in t1887, wben incandescent iighting was a
iuxury enjoyed eisewhere.tainost soici>' b>' tht owners of isolated
plants, a local company was already supplying the stores anti
divelings, ofîhe citîzens of Ottawa wuih incantdescent ligit. Il
was flot until i889, howevcr, that the booîn in incandescent
liihting reailly îook place. Up i0 tbis lime the United States

aire t0 a gret extent the resîtilt ot Ottawa'-, forcsight anti entes-
Prise.

Tht Ottawa eiectric raiiway lias aîrracted so nuch attention
that a stoit descriptiton of il wiii flot bc out of pîlace. Tihe power
house is driven enîureiy b>' water anti is siîîîaied close t0 Ille
Chaîtdieîe Falls. rThe plant comtprises 1.700 Ih. p., and, 2-400
h. p. itîilipoi:tr, and 1-l00 i. p. bipolar Westinghîouse gecr.îtor.
Thte latter miachtine is drivens by a srparate waler wltcel ant its
usctl during the day litue to excite the fields of tie mtiltipolar
machines. At night il suiptlecs curretît for running te mail
cars, the woikshop motor and for lig~tîing anti litating lthe power
bouse and car sheds. 'l'li itutipolar çenemnlors are driven by
six 66 inchîtîurbines which are ail belîed 10 titc saine coursier-
shaft attd are provided with friction clîtcites so that anv or ail
of the whecis nmay bc Tun logether or scparatelv as the recluire-
ments deînand. Onec of the greatest ... *icuit ies that ltad tri bc
overcomne at the power hlouse 'vas lte regulation of tht speed of
the machiner>'. Severail typcs of autoniatic regiilators %vert

h

\'t>Iý V. No. 9.
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triesi, but thlt variations of nad %vert so great andi occurresi so
frequcntly ilint tie regulators were dibcardcd atter a very short
trial and the prescrit systein of hansi regulation adoptesi insteasi.
A voltincter nsperatcd by pressure %vires front tht centre of the
city is placcîl (n a sin.îll board at one ensi of tlicgcncrator ron
andi dircctly abuve the water wlêecels. Tlc mnarn 10 harge is
seated i t front of luuis valtiicîer andi convenient Io a lever ait-
taclies by an ccccntnic box t0 a friction pullcy bclovv. The
gatcs are openesi andi closesi andi the speesi îlus cantrolled by

simply moving tilt lever backwards or forwvards. Tht regula.
lion ai the spceed by ineans of tbis arrangement alone was fairly
satisfactory, but since tht introduction fast wintcrof a separalely
driver, exciter, tht val iatians in voltage, due ta speesi variations,
have been as smatll, if not lcss than those of any closcly regu-
lattil steani driven plant. Tht switchbaarcl is situatesi at tht
opposl.ite end of tht gciîcrator ronm froîn tht pressure indicatur,
ansi tilt entire cnuîpmeint consists ai WVestinghonuse apparatus,
w'ith the exception ai a Weston total loati arnmeter, ansi a, volt-
meter ofth t sine in.ake. Tht generaztar panels are niade up of
a rhtnstat, ir-.polt jaw switch, autornatic circuit breaker and
ainîmeter; andl thlt feenler paniels of a single pale jaw switch,
autinatic circuit breaker ansi the WVurîs non-arcing lightning
arresier. 1 hc well known "Tank lu>ghting arrester" manufac--
tutti! by tht Westinghouse Ca. bas
.slso been ýn tse foi a long time ansi
li> it) mq4dtnt Iînlrltul.stftir Io14hin.aîg;

bas utturred b.nc tb î nirod.stion
ý issiars to the paner bouse ire apt
Io îhtrnk that the miittbu employed ai
regilaîing speent by biandl is a ver>'
criîdt arrangeinent. At irst sight
tIbert seenîs ta bcesorie rrounsi for shis
opinion, but %%hen it is esphained thai
tht plant is neyer for a moment fîom
undier tht cye ai a watclîful attendant
andI that it has run for more ilian fûtur
years witbnut a single accidlent, tht
visit %%lil likely tnnldse that tht
managers are wist in cantin'isng tht
presrnt system.

Thtc Site Railway Cumpany'sà car
sheds are situatenl on Albert street,
betwveen l.von ansi Kent strcets. The
s.hts are uàsen bath for tht pirposes
of baris ansi replaîr shonps. The
offices o! tht coinpany occnîpy thlt central portion of tht shedls,
fronting or Alberi >îirci. ansi are alivident mito tht offices ai
(;cneral Manager, ,%ccrct.ry-*l reaisurer, Supeontennlent ansi
Atccointatnt%' nffi.ir. In t rear o! these office% corme in the
order îîmenioncil the lavatonts, conductors antI motorins
toains, winding room andi machine shop. Tht remaining por-
tion ai m.ac buitling is ttesi up vvith nits, swatches, transfer
table:, ttc., for tht canvenient hanling and repaîr of cars

The manulfactunng establishmeat ni tht îisawa Car Lo., an
oulcomie ofile Street Railwv Co, is quite close ta tht carsheds,

and the excellence of their wvork is attestcd ta by the fact that
thcy have suppliesi nunicrous cars ta nearly ail the street rail-
'vavs in Canada.

In the ivinter the snovv is removesi fioin the street railway by
the wel4nown L.ewis andi Fowvlcr swecpers andi the WValkawvay
stttw pl0W5s. 'llie siweepcrs clean tht tracks andi the plows
following force tht snowv back ta tht sidewalk whlere mien shovel
il int large box sleîgbls ; it is iien bauled I tahe river andi
dumpes on the ice. I)uring the winter scason strct car trave
is just as popular in Ottawa as in the summrer. 'l'li cars arc
heated by the faîious Aheam heatcr nd are aîhvay> %cry «)im
fortable. *rte sanie Iiter is also tisesi to hicat the oowcr boutse,
car shedis ansi offices of the coipany.

Of the inany benefits coîîferrcd on the pcople oi Ottawa. by
tht strcet railway dicte as none lth they apprcîate. inite
tht extension of the fine 10 Rock-liff Park, %%i Ih is saîniatesi an
the Ottawa i iver jîîst belotw tht Lity. "l'li rit tu RuCklsfTf is a
chatnang ont, the scenery being v.trîtd by lime ncnids andi
rockv bluffs whiclî oiverhang the river andl froîn vlîîch the park
sicrves lis naine. Eveiy evening cluring the stimuletr tht coi-
pany provides ani open air bandI concert for their patrons andi
the palle is vîsitesi daily by thousantis of chilsiren for whoîn
innocent amusements are provnles.

Tilt Ottawa Cannt Club, wvhost heaiqua-rters.are on the river
bank at Rockliff, have a novtl arrangement fer hoisting thtir
canots oui of the ri cer, an eltctric niotor supplient with cnîrrcnt
fromn tht street car circuit furnishes tht motive power.

Next in importance and intcrest ta the street railway, stands
tht electric lighting company. In 1885 sîrcet ligliting was bc.
gun by tht Ottawa Electric Liglît Ca., ansi in ISS7 the Chaujdiere
Electric Lighî & Power Co. camniencesi supplying incandescent
lamps ansi motors. Four ycars later tht Standardl Electric Co.
entercd tht same fieldi as tht C. E. L S P. Co. Eachi of these
companies earritd on ils business scparattly until a little more
than a year ago when an amalganiatent cornpany was forment
under tht namne of the Ottavea Electric Ca. Biefore handing
over thte privîleges enjovesi by each of the companies the City
provinltd against any increase in tht rates of supply ansi also for
resiuced rates when tht carnings af the conmpany exceecles a
certain per cent on tht capital stock. Somne idea ai the exten-
sive nature ai the lighting business in Ottaiwa may bc hand fromi
a glance at the powrer houses naw optrated by tht Ottava Elte-
tntc Co. The three companits hall cach their own water power
stations, and ont of them ani auxiliary station driven by sîea-m.
Tht sttam station is intensied for use only in limes af low wattr

STitrxT RAiLvAy CAt Sîitntis. OI-rAwA.

and siuring a. portion af last w inter ýshcn the river was unprcc-c-
denienlly low it prevcntcsi the city iin being phungesi in .1lmost
total dark-ness. Two (iao h. p. conitînsi connlensing engines,
fesi by six bolers, comprise the driving plantait1 tilt steam power
bouse, and the electrical pladnt consists of tbrce ahîezn.iors of
24o K. W. each ansi three 50 arc light mathints. In building
ibis power bouse the campanly provident fot future extensions,
andI among other arrangements the chine>' was malle with
ample draft capacity for double tht present number cf boliers,;
it stands on a cul mte buse 24 fi. sq.; il is i2o feet high, is

septenther, 1895CANADIAN BIIECTRICAL, NEWS



Septcmbcr, î8g~ GANRDIP4~ EhEGTRICRIj ~4BWS
hexagonal in shape, and 9 fi. in diameter .il tic bottou t'id 7 ft.
nt the top. Water for thc bolers andI candcnsing luirposes is
drawn disci freint cte river, and thicre is tîlbo a caninection with
the City mains te provi le a;ainst emiergencies. liard ce-il and
iiii wood arc uscd for fuel, tic foriler aliiost exciusivcly when

the engines are run for four ]tours or moie al a time. coal is
receiveci by rail and duiped direct frontz the cars in a shed
sittiatcd alangsidc the raiway track ; while the wood supply is
purchased a.lthei neighlboring saw milis.

l'le largest and most important of the water staîtions is known

PowrER Ilous No. i. OTi-AwA, r.ucTRic

as powerhliuse Na. . There are ai prescrnt in ibis power bouse
four Soo hl. p. wlieels in operation. The wvater wlieels, crown
wliecls and pîniens are in a building projecting train the power
bouse proper, and mucli cf the vibration ustially felt in water
driven stations is not transmiuted ta ctht dynano, renia hy reason
cf this isolation. Thre.ply leather belts 5o inches wiclt and 120
tecet long transmit the power from the main shafîs te the coun-
tershatîs in tht power lieuse proper. AUl pilcys on the countier-
shaft a.re prolvided with friction clutches and tht ceunt: shats
are se arianged that îhey may bc driven from tither one cf two
waterwheels. Tht dynamo capacity et tlîis station is equal tu
2oco k. w. in alternaiers, and the continuons current machines
for motor work, ta 25o h. p., te,
which is being added a multi
polar miachi le of 250hI. p. capa.-...
citv J

Probabl> tht ninst interesung,
frature of this poîver lieuse iwlt
bc tht switchboard now in
course cf ereciion Il is buili
atter tht niodel cf tht %vell-
known Wesiinghnusc Coni-
p..Iny's WVorlds Fair lighting
plant board, modified ta suit the
requirements of tht Otiawa
Electric Co. It will cansist cf
35 panels, cachi :o wide and t i
teet higli, and wvili bc divided
into dynamo, feeder, and motor
sections. Tht frame wori, is
buili et angle iran (sg'4x tg«x
ýt") andi stands on rubber
cushionls, te ensure stendy work-_
ng of the voltimeters and amn-
ineters. The dynamos in aIl

saine rapidiiy as the incandtscrnt, stili it has kepi up a steady
pace, ani lias nowv reachied veîy large proportions. Ottawa is
perhaps the insi tiorouglîly ligliteci city in America. Saune af
tic principal streets are not as briiliantly illuminaieti as é
cci iespnnding ocs in ailier cities, but the generai lighting of
ail the strecis is more thorouga and coîziplete. Thc groiî thi of
tue city and the consequent extîension of ils limits has mucli
more than offset any diage wiiich may have been dlonc ta art
ligliting by the introduction of the incandecceni.

The Oawa Eiectric Co.'s motor business iý represented hy a
constant dnylIoad of about 300 h. p..

- distribisted among milis, marhine
shops, printing offices, hoctels, and

t stores. The inost important motor
installation is ai Messrs. Martin&
WV'rnock's Dominion RoUler Milîs

aibout a mile and a hait front the
power boause The iii uas former-

-' ly driven by a zoo hi. p. steain en-
gine, which lias been replaced by a
motor of similar capacity, and runs
day and night ail the year round
except -anr occasioral stop for re-
pairs. For the better regulation cf

- the voltaîge an the motor circuits, a
separaiely driveîi exciter is ai
present being set up ai power lioise
No. y in a sinîilar way Io the in-
stallation nt the railway power
bouse.

The aré light stazion of the
.0. Ottawa Electric Co. is known as

power« bouse No. 2. The prescrit building was erected
about threc years ago, and the premises adjoining, which
were- fornierly the arc station, ate now used by the cern-
panv as a workshop. Tht arc station aise is driven by
inater power, the a, rangement of the machinery being sîmi-
tar ta iliat ai No. i power house, excepi thai rope drives
arc used instead cf belts beîween thie main shats and counter-
shatîs.

Ilower boauses Nos. 4 and 5 are situated close te, the arc
station and snpply cuirent for incandescent liglit and motor
wark.

The total equipment et the Ottawa Electric Co. in dynamo

Powmnî Housr Nu. =. OTTAWA ElàxrSic Co.
the alier stations will bie wired te, ibis swiîchbozard and distibu- capacity. including apparatus in course et installation, is as
lion ef the loaU ameng thtse other stations will be donc by the tollows:
switch board attendant. Tht circuits which tormnerly werc regu. Arc liglits, 2,000 c. p.............. 55o
laied antd operated fint tht power bouses belonging tri tht Incandescents, 16 c. p. . . 35,00e
differenî companits will ail run direct in ihis boird. Ea4ch circuit Motors..........................0 h I. p
will bc supplied with a Stilwell reulator se that ils pressure Chiefamong the many isolaîcd plants worthy cf mention in
may bic vatied considerably without changar.g îhe pressure of tht Oîtawa and vicinity arc those of NIr. J. R. Booth andi the E. B.
dynamo nt the ailier stations. A portion of this switchboard Eddy Ce. Mr. Ioiooh has a lightingp station bouit on the very-
alrcady in position prescrnts a tertl,.ably hndsoma appenrance. edgc of the Cliaudiere F.tUs, and his plant cf -irc and incan-

Alîhoughjhc arc lighting business b'as tnt incîcased with tht descent dynamos which aire u*rd in lighting lis mrraamoih lut:,
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ber inilis %voltil incet the îcquirement of ininy a gooql.sized
town. The Ealdy Co. have also a largec outfit, anid anioag i'irr
interesting things ia connection %villa thc plant iinay he mna
tioned an elcctric welder for joiniag trou hoops for tlicir paient
butter tubs.

The Bell Tclcrplone Coiipc-ny's business lins g.own with the
city, aind thecy have recently iovccl liei thecir ne.s four.storcy

LEGAL.
Gui t-N V. *Tit-. TOROtNTO -.t.w~A car of the

dlefcndtents» clectric strett railway was moving v'cry cjuickly
along a down gradie on a strect tri a city where te plaintifi; whoi
%%,.s in the employnient of tie city corporation, %vas engag'cd in
lais duty of stwecping the roadbed. The ilotorman did not
sound thc gong un thc car, as wvas custotnary, and tan into the

*IWO DYN~AMO t'ANELS, CMTAWA
Eî.tLcunc Co.*- NEW Siiî.

lloftic >.

S;rKA, ilontit tlows. O-rrAWA Earc-Ticsc Co.

building on Queca Street. *rhe basement and lnwer floors are
uscdl for storage .ind office purposes, while ihe operating raierai
as situatedl in the top storey. Ail wires enter the building tbrough
underground conuluitç which e,,tend iliroig the central portion
of the city. Aciilal cable% connect with the underground cables
atl vartous places and carry the wircs tn siill fuariller distributing
points on the poles. iiletallic circuits aie usec altogether, the
Telepl- ae Coiiipany having prcsented "'the eairth'- te thc Street
Ralway.

The Oitawa i>orcel:iin & Carbon Company, whirh is just cent-

defendint, injuîing hfal. lield by the Court o! Chancery,
that althoîîgh tue defendant bail the right of %vay. the omission
te sound the gong or give any wvarning o! the approach of the
car wns actionable negligtnce.

lThe Ilzarîford Etctiric & Power Comipany hawr applicil for an irjunciion
to restrain %Itemm Wood t3ros rror. using the canai waier for thrir milt on
the Poxse Companys watrr %%ay.

?Nlr. Thiomas Waitson. the discovexcr of the mcîhod of manufacturirîg
acetytene Cas. was in Ottawa rcrnily. for he purpose of smitring at Caret.

111 îxa,% - Tilt EAUI. OF At>Ekl.UF.*s EUXCTEic Ul..'CII.

menui ing 1l>tIStItesN à$ anoiher institution that owes lis excistence tn
the ýu«vcss that hbas aiterndrd the aranv tlcîr.cal industries in
ihts (ity. The ..omp1an>s wotks at- situaied çlnse te the
.4.anada>baxl.întî' m aha depot, aind ssith their tali kilns and

.chtmnny-> >tescnt an appeatanca that is sure te atîract the àt-
.ttniion n! Il? arrning tounbi.

dian paient on hîs invention. NIr. WilLion states cha. bc docs net cxprir
lthe ncw Cas to corne larRely int use until elcaricity for the production of
the caloim carbide an bc cheapencd. He furiher siates abit whrn te
prodoct as rcady lot poptr use. il wiKi bc sold liet cxaI -. eact homse wil
itave en apparatus ini whtci by dropi'g piceo c arbide ino waier. gai
will bic made. tehicl wilitx-i ceard ttrugh the horse ini pipes. and bce
avslabie for use in the saine rnancr as ordinary gas ia n=s~
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_CORRESF'ONDENCE
A QUESTION 0F PRIORITY OF INVEN

CHiICAGiO, 11.1.., August
lidtior CANAtiIAN 1.LEritucAt Nims.

I)EAR Slitt:-I rend with greal interest anairticI
ofAugust, 189i, page 125, conerning a new i

*tes. Alicarn, cf Ottawra, for prevenîing variatie
occasioneti by sutdcn witlitcrawal or adidition ef 1.
tian wvitl dynamots driven by waler power.

The mitotil is very gooti, but as i point cd out
nais, NMr. Ahraru dees net deserve tue credit cf
designer or inventer 'this mietîtet.

In nîy paper: ',Prtctical Notes on te Electro
cf Coppecr." reand befere ihe American Institut
Engîncers, ]une 6ti, £892, 1 say: IlA few v ord
gencr.ttorsn may net be eut place. rbe autîtor pre
exciteti machines fer the reason itat they cann
andi allier incidentai aivantages. WVlien water is
itiever a gondi dent cf trouble lias been cxpertcnc
lation of tite wheis. As a inatter cf fact, the
governer in existence wvliiclt %null regulate sa0
governor of a ittodei a-ttomatic engine under
liy running ail te exciters front an independen

(entiter watcr or sleam> the strength cf the ftelds
tors will be uniforni i ail limes wviter tîtere a
in the externat circuit or flot ; ithe strengîbi cf
genciaters wlinch, with seif.exciting ntatiiices, ir
fluctuations in the cxternal circuit, anti is a varia
constant. The author proposedti Iis arrangeni
years ago fer railway and powcer stations with
resuits."

It w1J readily be scen ihat %vial yoîî picase
Abearn lletîtoti %vas sug.ested andi tricti by r
tSS9. At te linme i firsi suggcsteti titis ncîtho
wîi.li iy patent atterney the qluestiion, wheîber i
able invention ar flot, and bc stied i nst positil
net. 1 simply mntion ibis as a t:îî£er cf record

Yoit will greaiy oblige nie by publisbing itis
in the nexi issue of your paper.

Y'ours respecîfully,

Got'vFkîtt', N. Y., Auc.
EJtur CAMADIuAN 1.FC-TiîC^t NIMMI.

Si~ : -1 beg te cali Vour attention te a note
youi Augaisî issue, in wîiicb INr. Thos. Aliea
dlaims he bas tieviseti a meîbod for preventir
L. Ml. 1-. ot, ,a5iuned by tutitien %%ittdrwal or a
un connectuon utî self excited watcr driven CI
,nsitllRcd an Edison Ibree wire sysîcm saine twn
!sustung uf bs.. d>:,,umos of différent suzes tiriven
connct jusî as you describe in your aîîicl
dynamo %oi any ont, cetilt excite the ficelds of

5,elf-exu-ting, e: tbe fields cf the dynamos on o
coutil be excifed by anc cf theinscives.

M y switcitboard nas se connecteti up tbat il
impo5s!sbuiliy for any anc ta make a mistake,
!.% iches îbey operaîtd, as the dynamos, resista
fiere meters, volt meters and switcbcs werc ail n
most prominent places. A man standing in ih
boardi coulti sec andi operate cver sîviîcb, fieldi
sec cvcry volt itteler andi ampere meter for the si

h trust sir you %vii1 sec ibat credit is given wb
in tbis malter.

Vours iruiy,
J. AuG.

I li folowing note bas been rectivedifromr '.\r
attention was directeti te the above commuutic.ar

i« am tiol awate tait i bave marie any clai
cf dynamo cgeulation, bui aî the saine lime wb:
comphtsited here is the resuit of independent v
ence, anti so fair as i ami conccrned 1 have biait r
Prof. Badî's suggestion in the samne direction.
te enter int a controvers) o% er ibis mailter. Ni
ststing whaî bas been accomplishedi bitre in the
lating dy>namos dtivcn by waicr powcr, was tl

TION.
26t1t,£95

e in your issue

cf our experienre ta otuier w.ter <Iriv-en stationts. 1 ait% tiot
awa:rc itat anly ouber station is uising aîîyihing of tItis kitd, andt,
as stateti before, it lias becît datte Iere lias net been Iorrt)wcti
fronît P'ref. iladt or an>' otîter persani."

QUALIFICATIONS 0F AN ELECTRICAL ENOINEER.
TORIONTO, Alig. 2611£, 1895.

fICII)nd ni .îIr lidigor Et Kt TWiCAL Ni(%% q.
nI ef E. MI. F. Slit,- In your AuguSt issuie yn pUbliSlIed sotti of Mr. iNlC-

naîd it connfeC- I.can's ctpiflinns on t h subject of the qualifi cat ions of an Cet
trical enigînter. %Ir. 'à\cl.eatt wiIl perliaps illow nie in hliatily

in altier jour- endorse those opinions. Il is precisely, becausc, as lie says, 'Ia
lîeing tc first young inan wlte can itandle a coH of %vire andi perforn a1 few

tîcchanical acis itt an clectrical plant, îliinks iniscif a master
.lytic Refining of clectrical engineering," ihat sudi a quanîity of hail wvork is

of Electrical donte in Canada. Any person with a litie capital, thio lias run
s as ta clectric line %vires, or served fur a (ew monilîs in a machine shag, gocs
fers separately titantir.tcttring clectrical machiner), and siarts int business as
ai be rcvcrscd ani cicîrical cnginecr, or Ilexpert," at sottie of these persans

useri as prime caul ilîcnseives. The conscqucnce is just %vial ont iiht ex-
.id tn the regu- pect -dynamos ihat ccriainly fiirnish currcr.ts ; and thaI shle
re is ito wvatcr tiicmsclics te picces bcfore long ; armiatures that bur n t ; in-
)Crfcctly as tlic sîrutments tlî.î arc c tiriosities, antI gencrai wîiri£ig tîtat is it dcri-
varving tonds. sien. I know oit " mantilactui cr," wbo, I believe is an cciri-
t ptimc ninver cal, înecii.nical, miniîig, Itydraulic, and evcry othcr kind of
of tie gencra- cniziner, besides arcbitcî anil gencral scientist, whn inaLcs

rc fluctuations quitc a tiecent living out of the rcjîaits nccssary on înacliinrry
the field cf the of bis oivn make. This speaks hi~hîly for bis gounds, cqually
s subjtci te tbe bigbly for the public taste. Anoiher Ilelecîrician," when it came
bIc, becenes a ta the fine point, couldn't c.îlculate bis ivircs, and ihiese art the
ent over threc men wbo arc responsibie for tlicelectrizity of Canada. Lord
lthe ver) best Kelvin bas sai t iat and electrical enigincer îs nine-tcntiis a

mechanical cnginecr ; lie did not say that a wvorking rnccianic
te terin "The posstssing not even a gond education is, by virtuc of lus tradte,
te as early as an clectrician.
*d, 1 discussed hlr. iNclcan is ag:îin righi in saying tit Ilinticl of tlî cCriti-
i Was a patent- cismn levellcd against medianical engincers, wîîo tîndlertatkc ta
*'ely tbat it was caîl tbemnselvcs electrical experts, is <luc to the fact that thcsc

* men are no morc niechanical titan tfiiy arc ciccîrical engineers."
communication The public tvill, pcrh.-ps, sorte day chscever ta tlicir cost, that

the man who siiovels ceail and wipes uip the engîne is flot a nic.
cbanic-il engineer, ani tlîe "expert," whlo juggles witb the

J. I. BAt)T. rhcostat, and runs wires by giicss work, is not a fu-, educatcd

20th 18)5. elecîrical engineer. WVlicn it is proerly îînderstood tli in tlîe
2oth,£895. States andl in Europe, sote vears of scicntific educiation anti

on pge 15 of practical experience arc ticcessary bcfote at man niay cati lii
Mon page £25 c self ani elcl eical engincer, or cani bc considcredl compctent te

griaio off£aa take charge ofetcctrical enterlîrises, tliers pcrlîaps %%c blîall finit

dulitinn cf lad the "elcctrici.tn » of to.day, releg-tîcci Ie lis proîter stattos as a1
ýnamo, c 1 kLnud of supiersor day l,îboîct, %%ho eîuli rit bc 1îcriiiuttd tu> ex

ycars aget, con- press an opinion on clctruc.îl ittcrs, or t0 bink, the %iiole
by %%ttcr and science of cleciricaly ta the les-CI of «i 1.îc.
by iate, ani lcctracî,l knowlcdige sliuutd bc tlib!.citin.iteii irt;."tt el..

e, se iliat ot tricai men bhoulti ce-operatc an~îd c.ombine fer the putpoýe of
aior each bcecxclîanging cxprcnce , lancitien, dynaîîîu tenders, :ai trint

ne or otier side mers, shoîîld bc encout-ageri ta rend, aund everythong dont to
.specialîize our profesbion, .în ta r.isc %lit gencral tant of uten

was alwt in tollewing st. There slîould bc cxinînattnb fur wsrcmcn, ten
noe malter wbat ders, supcnntcndcnts, andi the like, anti certifit..îîs gocen, and ai
nrir boxes, arn sure incans te dil the above endis iv te d*tlgcnily pertise ele.trital

umbrrd;n hepa pers, and to strcngthen thte Canadi.în Elcrtr.-a1 A~sbottion
ce centre nf the by lcndirg s vîtgerous bîelp. The more speciatlizet thec dcctii
andi main, and cal profession, the fecer quacks as des.ribcd by 'Mi. Mlcl.r.în,

x dynamos. 've shaîl have in it ta disgiace it.
tc credit is due ous

FAsu.£NclI. --

.~~hearnI is'.c R rcported itit the btecmen on the Canadian side of the Niagara
w.et bave dcteun.necui t Iký arCa, al t.wî aaîssî glc Ný4t i A>I l. L

ions Ind k(<uva R4suiaay 4-.. w.îth iCh utqcm1 of ,umpellang ew o(tjWjr t. =s
is in tbe malter opcm-aingtheir rotd onSunday. he ttue unwaîdnessot this acton on tRie

nI bas been ac- part of the h.îckmen is apparent on the sut ace.Tbelcî rniialea

r. andti xperi- h c ncns ci lesscning. to a large cit. the pro(itable bausinessahidch

te knowledge or Niagnuhacirnienifointcflytid It is to toe presumed thia t he pisent
action has lècen tiken by lter men ite hart' onljr cnicrri the hck bus:ners1 have ne desire in recri years. as thosc Ilho tuere (c-merly enCage: in ii. at thîs point.

y only abject in n:giît rcasonaby bic suproied te have accu:nui.ictli îich sasi fortunes as
mater cf regtu. wcttid makir thcment iàîTertni whctbeî any fuuther tuianeaa L.ame thrir way
give the bencfit or ot.
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THE CANADIAN ELECTRICAL ASSOCIATION CON-
VENTION.

As tihe prescut niucbef ofthc ELI..CTRICsIL Ni.%%s goCS ta
press, uice finibhing touches are being puat tg) tice arrangements
far tice arnial convention af tie Canadmian Electnîcai1 Associationi,
whicî wviii ipen i Ottatva an tcc i7111 iîst. *Fic officers af
tice Association féel confcdenct liait alhas convention svili lit ove ta
bc tIce incast pIeasant and profitable, anal in every particiuiar lise
niost sccccessiuil ai any ssiiics rie Association lias vet
undertaken. TIhe papiers, as ic fornmer years, are in.
strucclive in character, and caver -a varseiy o aitpics, scile of
which hiave flot been touciccd lapon it any nf the previocîs con-
ventions.

The illusinateci acrticle .cppcîrsng on (mont page ni titis piper
wviii, it is hoped, prove an object le soit ta titae icembers ai tîce
Association wha nîay not be fasiliiar %villa the miany inîeresting
electrccal teatures oi the Capital City. Ccrt:ciniy thene *as no
more interesting place in Canlada, (mcan an electricai point cf
view.

It niay be perniissible to cîcîplasize iwhat %vas said in tice
ELFCTRIuCAc NcFtVS for Atigust ccncerrning the cocipieteness of
the arrangements wlticic have beecii made by the local cotranitîc
for the entertaininient of visitors ta titis convention. Nothing
has been lefi candone wvhicli 'vouid enhlance the enjaymcint ai the
occasion, andi il oniy remiaixs (or the mienbers andi tîceir lady
finsds ta, bc an hand ta participate in the pleasure -and profit
af ite gathering.

The Canadian Pacific Railway is oafrériiîg a reîurn (are oi $7.00
ta the 'Montreai Exposition, ut the i6ch and i8th insi., good for
neturo uantii thie 23rd insi., and il is tînderstaod that memibers ai
the Association resident in the vicinity of Toronto, wlîo may
wish to attend tice Ottawa convenion, cao purchase a retuarn
ticket for âMantreai a i te price nîentione<i, anti have iî marked
"Ivia Ottawa'." Thtis 'vili luer tice ftare bY atne titan $3.00
as compared wvith the rate prcviotasly arrangtd for by the As-
sociation, and shouid render ilt unnecessanry far any member ta
deny himseiiîthe plensure ai aîtcnding the canvention an the
ground of expense.

Foiiovring is rte progrsni of the convention:-

HEADQtUARTERS- RUSSELL BOUSE.

13USINLSS PROGRA'M.
'-Fi-175 ENtIEIR 17nttf.

c:a :oo \.is. Formiai openint, ai lice Convention in
the Railsvay Caccîcaiitcîc Rnom ai tue
11 alose ai i>ariiancent, vlicn iliis WVarship
lice Mayor %wiil read an addrcss oi
wcelcomce.

At the conclusian of the address,
sacîcichers and ladies cviii bcc shosvn
thirouigh the Senait, the Ilanse ai Cora-
mions and l>arliantest:ry Library.

2:30 P. Ni. Opcncrg (if Finsi Session at Bocard ai
Tralle Roonîs, ELgin Street.

President's Address.
Reading Mincîtes ai iast MeIeting.
Secret.trv."rre.tstirer's Report.
Rceptian of Reports of Comotitîcs

on :Canstitccîion, Statistics, Legisiation.
Gcneni Business.
Presentai>c af i>apers.
Discussion.

SF.PTbEMIII'.t ISTII.
10:00 A.Ms. Consideration ai Reports ai Coin-

milices.
Election ai Standing Comroitcs for

lthe ensuing year.
Selection ai %lce of next Meein'
Election oi Offccers and Execitivc

Commicîce
Ceocrai Business.
l'rescratation ai ilipers.
Discussion.

SI'TF.NIDIlLR 19TII.
10o00 A.MN. Presentaion ai h>apers

Generai Bucsiness.

LIST 0F PAI>ERS.
"Sorte Nates an tise Consoiid-ltion ai Two Sysîcris

a! Elctnie Suppiyn

"Th Tlci-mh i Cn-.d.,"A. A. Dion, Ottawa.

Chas. K> Divight, Taronta.

"Suggested Farnis for Elecric Lilzht Accotintisng,"
1). IL Street, Oîttawa.

"Front the Coal Pile to the Ncter,"
Jas. Milie, Toronto.

"Some Modern Alternaîing Catrecnt Apparatis,"
IL. T. Ilanîman, P>eterborough.

"Non.lrctcrference Diplex lZciay,"
"A PcCentagc &Nctho<l for Circuit MNeatsuiremcnts,"

D. IL Keeiey, Ottaiwa.

J. J. Wright, Toronto.

SOCIAL FEA'rURES.

SEI'TEMiIiCit 17TII.

8.00v.M Meccîbers anc ladies wvill bc conveyed
by special electric cars Io view the
Chauidiere Falls, the Lumnber MaiIis, and
Electu c i>oNver 'lotîses. Thiis is a siy tt
wich for noveity aod intercsi can scarce-
]y bc dupiic.aîedt outside of Ottawa.

SrPTEMRIEI î.
S:oa p. .%. Banquet ta Mibers and Ladies ai

the Russell i-buse.

liiiiediatelv afir tice adjournîinent,
eiectric cars %wili be providcd In carry
mtinbets and ladits aven iie Stet
Railway Coinpanay's lines ont ta Rockiffe
Park, and return.

Il is aticipiated tisas arcanrcmcnts <ciii bc cssnurmaid for lutin
becrs andi làsise. to ,.sn talc «atm stsir. on a raft ofuarc sinstcr.

is t..ctllcncy Lotit Aberdcen ha. 1îtaccd his elc tic lasinca uc
tcc iýIk.al of mcmbcr. :id laIici.

RAILWAY AND 1101ELI. A RANOENTEN IS.
Amrrnimnts.a% c hica quie Il ih ail rail..ay for a tcdssced

mic of elle andi one-tin (arc for sssrsiscr ands laIhîr accontisssn1inî
talent. To otain il. concc.ass.s. memlinii .c<scvt . a cira
clas ticket, oiscainicr f-Mmticket acrssc SadàTd c, itcar .. îci
wil id calc in to amicaux< as Oitau.i a rccssrc isce as osc.shird
tccu.s.a

1 
arc.Th.cncssni o uc:uticoos .i cî.

Sysrcial hotci raies sac t-cn arrancgd for a. Ruto.: trllci
Ilo<..$2.oo pet day <(;rand Ulnion. Sz.o: $ido. $.so.

CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.
Note.-Scmresrictof tise <-risxss Asiaitcns arc receilc co foriard ta ut mascer

for pubslication mn tis I)rlursmcns nas lacer chars the 2ocis ofcach moisis.

T'ORGONTO ASSOCIATrION NO. 1.
AT a TtgClaZr Metitng oiToronin No . 1 C. A.S. E., lcd Aug.

9ih, the foilowing rcsoiutions of condriemtc-c wene passcd:
"Mecis, il has pieased Alîccighty (.od to rcmocve tramn oui

milse the bectved d:îiciiter of ccir estcred Broticer, Edward
Duran, bc it therefore rcsolvcd, that ive (d0 êxtnd tai Bro. Duran
,and lais iamily ocîr hecarifeit symnpathy in titis thcir lînur of ber-
cavement, and comnîend thema t0 our ail W~isc and Suprente
Ruier, %vho doeîb ai things vreii, and bc it firtlicermore resoivcd,
that -a copy of the above bc piaceci an our minute boak, and the
ficchanical press be furnishicd with the saine.

WV. G. iIAK;OE
G. Foivi.i.R, Cominittee.
T. EEsIIa

E.E.TSTO Tlil. 071TAWs CONVHNTION.
The taiiowving delcg.aîcs and alternatives have been appointeci

ta the annual convention rit Oiawa, by ticir respective Asso-
ciations :

London No. 5-lira. F. G. 'Mitchell; lira. I. Simmsc, alter-
fate.

Toronto No. c-Bras. Fox, litiggett and WVickcns; lIras.
Lewis, Bain and Eversflid, aiternates.

l-incardine No. 12-Bro. Jos. H-. %Vailk-er.
liamitton No. z-iros. R. Mackie, C. llettigrrew and \Vin.

Narris.
Peterborough No. i4-Bro. A. C. McCalitcm.
Kingston Na. ia-B1ros. Sandiord Donnelly, Pres., and Ilar.

vey Happiiîs, vice-president : Frederick Simmis, alternate.
Blrockviiie No. îÇ-lro. W. F. Cbapmcn ; F. Bl. Andrcws,

altenate.
Wianton No. 13-lina. John F. Cody.
%onenTcal No. i-Bras. T. Ryan, J. G. Robertson, Elph.

Valiqaceti.
Thc secretaries ocaillter associatcons (rom whocn the nanies

af delcrgates were reqicested have ided ICI rcspond, for which
tesson wve are: unabie Ia publisi the completc list.

septelliber, IS95
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l'UttI.ISIIKI> ON Tlti PItTII OP IVKIY 34ONTII lIV

CHAS. H. MORTIMER,
0nIPJCi: CONFFI»eRATION LîIFI'.lUîîN,

Corner onre and A'kmond Stretis.

<fIOtce8n 2362.
Nîcw YOI<K LII'K INSURANCII IIuil.1>ING, MONTRICA.

Il telonc 229.

Adtietisns raits sent eomtIr on apjlicatton. Ordeca f>e advttistng shouid
rrach the ofi.e of publication not mer chats the i5th day or te nsonth imnmtea~
Sbret<eding date o! banc. ChngesL la advetiumntt wiii be mnade whcn"vr desi
without coe to th. adreeeieer. bu to maure prpr conipliance .itb tihe instructions

ofthe. ativetter. re.quests foi change asouiti =%c~ the office as early a% tihe 23a4 day
of the mncth.

.wiiSCnIPr1OxS.
le 1tcTralcL Nases yul Le nuales! Io snbseribees ln thse Dominion or the

United States. noa ftee. for $s.oo pet annum, 3o cets for s montis. Tis p*c
of suie:ln simouii bc remitteti Ly cinrency. in regtntered lettet, or bv lpaonct

payable to C. Il. bloqtimet. Please do not tend cheques ons local bas unira 25
cents fi atdeti fur coca of discount. bloney sent in unregistered letters seulLe at
tendemta itâ. Suscriptlons frocs f"egn countries embraced ln thse Genera Pesta
Union. St so pet annues Subscriptioes. are payable in advance. le passer aîli Le
dicontinueti et expttatson of terni paiti for if so &ttpulited by the suuLsiber, but

where o such unaitreunding exipt. sell Le continued until Instruactions to dis-
continue are recelveti and aul ateata&s Wad.

SuL.cîibens mair have te tiinas adjaceu chaîtred as arien an desiteti. IPÀI.
orsIee'i, AMgalszt rm1.4e oda / ass th t aise add tes.

b ,.d9(saintulue oi sotenbcrs tecciYe ehiti papers
plss.ptly antd regulaity.

RflITOIZS. ANOCNCI!JINL
Cotrepondence is invitesi upon aul to5 ics lesuti=nteliucotmng within thte scepe et

<lais jouarnal.

TIiK -CANADIAN RI.I(CTRICAI. N$* MiAs IittiN Al'lOItLTc TitIt
OVFICIAL. l'Alliit OP TtIlK CANAISIAN ItLiCTR <CAL ASSOCIATION.

CANADIAN ELECTRICAL ASSOCIATION.

OFF ICERS:

K. J. DUNSIAN. Local Manag~er Ikil Telceshone Company, Toronto.
It Vacsc.PsinKNr:

A. B. SMITH. lnspector Canatitan iloarxi Fat: Uniderwriters. Toronto.

=nuo Vaciv..Ptstst.rr:
C. IIERKELEY l'OWLLI...NlanagerOltaw.i Eloctric Light Co.. Ottawa.

CIl. MIORIMER. llublssher ELrCÎiiCAL Nrws. Toronto.
ExICCUTIVIC Comiaic.it

L.. Bl. \cF.NRI.AN E. BelIl Tcleplione Comspany. Montrent.
GE(J. IILALK. G. N. WV. *Telcgmph Ca.. HLamilton.

1. R. ROSEIIRUGI<. l.txture in F.lrtncity. School of Prnctital
Sciencc. Toronto.

E C IREITIIAUPT. Ilerlin. Ont
JOHN VULE. Manager G 1 1i U'as atnd lcîrac Light Compaîny.

Z Ont.
1). A. STARR. Etecîdecal Encintér. Montrent.

. .WRIGIIT, Manager Toronto E.lcctric LJght Company.
1. A. KLM EE.Royal Etectrie Co.. Toronto.

J. W. TAYL.OR. Manager PeteîboWo Carlton Ca.. Peteebord.
0. IIIGMAN. lntaîtd Reuess Depaisent. Ott;twa.

MONTREAL ELECTRIC CLUB.

OPVICri'.s
Prruidees. \W. a . ShîAW. . Montrentl Electruc Co.
Vaîc.Presidcst. I. O. EnWAl<uS. .
Sçcy-rsws.. Ccîa. Dovrail. 81SA St. Fnsillc S;t.
Comntitttctal'MAnagernent. T. F. PiCxcrr. W. GiRAitAi. J. A.DuCLAss.

CANADIAN ASSOCIATION OF STATIONARY ENÇINEERS.
KtiCtSRttà IX)AR20

Pressaent. J. J. N'oitt. - Iloàrd of Tradte flldg. Montrent.
Vsecn.Prain. W. G. ]nLtaCKCGtOVE, Toronto. Ont.
"mructay. IAuRIs DURVU. . King-ton. Ont.

Trmurrr. b)uscs Roi Ul<TsoN. Hamilton. Ont.
CodcltocpEr. J hlpTont.Ont.

Contor me. ill. J. F. .oy Tro. Ont.
Toxoasro flc Ncî Nai.-Nttes 2nd and 4115 Fnday cach mnssth in

Roon D. Shaftesbury HaIl W Lewis. lsresident; S. Thompson. Vict.
l'rcsldent. T. Evecshreld, Rccoeding -ecrctary. University Crtscent.

McsNnucAlxx. lltRAbcit No. ,.-31eu is and 3 rd Tlsursdav cach mtnth.
b inffncrselIit.Cr~g tret.Prealdrnt. John J. Yort. Ilo.uel o(TratIe

lIas.Ittîng. lir>1 vicv.ptetdrnt. J. %ftirphsy; second vice-tce-sident. "%%. Ware;
secrirtary. IX. A. Yack: tecSurer. Tios Rysen.

ST. L.AityLeT IIIANCIt No. s.-11cru cvery Monday cyninz aI 43
[losscours screI. \Ionitnst. R. Drotttn. llrtmadent; Alfreed Lator. &ccre-

taxy, 3o6 Dclîie street. 55. Cunegonde.

BRANDON, NIAN., fthbicil No. s.-hteîs Ili nnd 3rd Friday cAcb
mnit. in City lail. A. R. Crawford, I'resident; Arthur Flemisng.

Secrctitry.
11AMILT.(r, BRANCIS No. z-bMects it and 3rtI Friday cach mont5. in
Mnaboee' a l l. E. C. Johnson. l'residcsst -. W. R. Cornisit. V'ice-l'm.:

WVni. Norrd,, Cç4meponding Secretary, 211 Wecllington Street Norts.
STItIORO 131<ANCII Na. 3-JOhn 110Y. nIlt .nl Samuesl iH. Wcir,

Sccretaîry.
nitANTIURD BitANC1t No. ..- Mctîs 2nd ndt 4th Fridny cath nantit.

F. L.ane. Prcsuld,.nt. *11 lilgni. Vice.Prusident; j oseph Oglc. Sccrsctaly,
Birantf'ord Cordage Ca.

LONI>ON ORArtCIS No. .- bimets lns Sherwood liait firit Thsrsday and
la Fridésy in rach nsonth. F. Mitchell, President. William Mentiese. Sec-

rel.iry 'rmacsurer. 333 Richmondl Street.
Guut.î'uî lltANi~ct No. 6.-Met sit and 3rd %VedncstLsy enca mnîîth nt

7:30. kmn. J. Fordyce. l'resitlent; J. Ttck. Vimce.Prsitlcnt: H. . Fleei.
ling. RecSmeuîry; J. Genry, Fin..Secteisry; Trensurer. C J. jorden.

OrTTAWA BIeANCtI. Na 7. - Mlects anti and 4th Tuesiay. czich
nîonîh. corner ILînit aind Sp.irks strecta; Frank Robcst. I'resitent; F.

MclCri. SeCrCtuy. 352 WeIllgtOn SÎr=et.

1 IIàKsDKN iRANciI No. 8.-Mle.ts every 2nti sek in cach month; lisos.
Merrill. Secreinry.

1iIkLIN IluANCti No. 9.-MeIetS 2nti antd 4<11 Siîurda-y cach nîonth ni
8 p. ri. W. J. Rhtoties, l>rsitent; G. Stcinissets. Sccrctary. B3erlin Ont.

KINrOla BISANCIS NO. îo.-M.\etts xst and 3rti Tuesday in ench niontit
lin Frnscr fiall. King Street. a( 8 p. m. l>oesident. S.- Donnelly. Vice.

l'lient. Il,-nry Hopktins; Scretary. J. W. Tandyla..
WINNIP'ti 131ANCIL No. ss.-President. G. hl. lileitt Rcortiing

Secerty. J. Sutherland . Fiaicisi Seczelaty. A. IL. JoncS.
KINCMeuIU4i BRAlaCI Nos .teery roesalay ait 8otliock. in the

Engintcrs Hlli. WVatcrwoiks. Preïdtent, Daniel hIentt:- Vice.President.
Joieph Hll.t «Sterelry. A Scott.

WIARTON BRtANCIt NO. t3.-r esiint. Wins. Cratidocîs; kmc Secre.
tary. EIM. Dttnh.iiis.

l>jcrRitoRouuii BRtASail No. z4.-ýrets 2n»d andss 4th %Vedncead.ty la
e:h nîonth. S. flotter. Prcsittent: C. Rolaison. Vice.Presitient. W.

Sharp. engincer steani laundry. Charlotte Sîrert. Secretnry.
I3xOdpVILLlt IANCIt No. z,5 -Preident. W. F. Chapisan; Vice.

President. A. Fmian .is Rccordtng Secrrîsry. Wnm. Robinson.
CAsuREON PLACE DiJtAtSii No.* z6.-resdent. Jas. NIcKny. Vice.

Picsadent. Iiery Derser. Fin. Scrciary. A. Mt. Schofirld.

ONTARIO ASSOCIATION 0P STATIONARY ENGINEERS.

tOID OP P'XAIIINRS.
llrqm7àit. A. Aîîss. . irantford. Ont.

Vioe.Pesident. F. G. NIsTCiiLl. London. Ont.
Regisîar. A. E Eui.KIs s39 Ilorden st.. Toronto.

Trutrr R. hIAClcE, 2 8 NJapier st.. Hamnilton.
Solicitor, J. A. MICANDREoWS. Toronto.
ToRoNTo-A. E. Etikin.. A. M. WVickens. E. J. l'hillips. F. D)onaltison.
HAueaîaoN-P. Scott. R. hlack(e. T. Ellilot.
IiltANrlroîu>-A. Aunes. cane Petteison & Sons.
OrA wA-Tsanas Wesley.

KINC-SrON-j. Lievlin (Chic( Engineer Pencitntiary) J. Camnpbell.
L0.N0oN-F. Mitchell.

NIAGAkA FALLS-W. PhillipS.
infoenaition rttgartiing cxaminations soIl be (uraisistd on aIpplacatîon 1o

any nacmbcn of the B3oardl.

WITII the aid of subscriptions reccived fromn outside sntirces,
the metîshers of the Montneal Association No. i. C. A. S. E.
have the nucleus of an engineering library. This is direculy in
Jane waith the avowved abject of thecAssociation, which is declareti
ta o frst and farertnst an organiLition for the punpcse af Im-
proving by means of edîîcaîion the standard effcicncy of en-
gincers If thc Canadian Association of Slatianary Engisicers
has corne ta stay, as no dot'bt il has, the officers of.Ihe variaus
branch associations thraughout the country could nat do bcucer
ihan folloiw the eximple of their Monîreai breihrcn in this par-
ticular.

TîlE. question af the right of electric comparues to operate
thecir road an Sunday is iikely to camne to a test, and bc decided
at no distant date. In vicw af the present condition ofthe Iaw
on t15e subject, it is dcsi-able that such a decision should be
reached aI s ealy a date as possible. J: is cerg.tinly.an.anama-
Ions state af aoesirs that Street cars shoulti be allowed to nîn on
Sunday in Hamilton, ivhile in Toronto, forty miles distant, tbcy
are prohibitcd frorn déing sm The mantter is one Whicli shoile
bc placcd on a more consistent basis. The Iaw should declare
cither that i is legalanid proper tisat street railway lines should
bc operatcd on Sunday, or that it is illegal and impraper that
they sliould bc so openated ; tiais decision shauld apply cvcry-
where thnoughaut the Dominion. In answcr to a deputatian
represenîing the Kingston Electric Rauiw:iy Co., Mr. Harty, a

tinemben of the Ontario Government, made the sensible sugges-
tion that the various street railway canipanies should gel ta-
gether anad formulate anmd prescrit le the gaveroment their viewvs
on the question of the aperation of clectric roads on Sunday,
wlien the governiment would bc in a position to consider tise

question intelligentlynid taire some action in refenence ihereto.
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Tite recent mishap to the conduit pipe of the Toronto WVater

%Vorks should tend in popralarize the ciectrie cievator, resulting
as it did in stopping the operation of every hydrnulic clevator in
the City.___________

NOTWITIISTANDING tlîc rupid incrcase in the use or the
bicycle the receipts of the Toronto Street Railavay Ci.. continue
to grow. Tite total rcceipts for the nonîli of August wcre $9Oý.
285.78, of wlîich the city's pcrcentagc amnotnts ta $7,222.86, as
againbt $7,013.30 for the corrcsponding miontli of List year.
This franchise is proving a very valuable one for boath the comn-
pany and the cily.

AT the lime of this issue clie Toronto Industrial Exhibition as
in progress, and thc salie succrss wvhich lias i-airkedl il ever
since ils inception stili attends it. Theî rcanark so frequently
ma~de chat it is thc saine old thing front year t0 year is tint cor-
rect, necitiier is il rea-suina-bi tu suppose that il cari be vcry dif-
féent. Stili ditee markcd progress, and every year shions
sorte advnce in cvcry departument of industry which tue exhi-
bition covers. This year, as tîsual, a large ntumber of our
electrical firmis make creditable exhibits, showing cht cte
rapidly growing rlemand for appliances in this brandi of science
and. indassry casi bc fnlly met in our own country.

Tite Calumect Electric Railway Co., wvhich wvas, we believe,
the first to give trolley paities, now so popular, bas introduced
another ncw idea in the foran of trolley funeral trains. A pro-
cession of this kand conveyed a funeral recently from WVest
i>ulan to O.iikwoods ciletery. The forward part of the first
car wvas appropriately draped, and formed the ircarse, and the
remainder of the train was occtîpied by the relatives and lriends
of the deceascd. NIr. Farson, the general manager of the rad,
anticipates soine dificulty in overcoming a flot perhips un-
natural prejudice against sucla an innovation, but as our cities
growv, ani longer distances have ta be traverscd to the cerne-
teries, sucb a system must comimend irselffrom the sîandpoint
of boîli economy and convenience. WVly, foi instance, sliould
flot a funenrai from Parkdale to the Necropolis proceed by trolley
insbend of îviîh hearse and cabs? Il nvoild be a saving of both
tiane and moncy.

AN Act came into force in New Y3rk, State on tlîe ast of
September whicli will tend la prolect those who use the teleplione
for business purposes as fully as ticir inîerests are now guirded
by thc lave relating to the telegrapb. The Act miakes il punh-.t
able by a fine flot excccding $i,ocoo or ioîprisnneaîî for rial
more tian six months, for any persan t0 wvrongfully obiain or
alîeînpt to obiaîn any knoiedge of a telegraphit. or telepho nic
mnessage by connivance with a clerk, operator, messenger os
other eînp*oyee of a telegiaphi or telephonne comîpany. The
saine punishanient may be nieted out ta the operalor or other
employee of the telegraph or telephone company who wilfully
divuiges toiany one but the persan for wbom it was intended
the contents or nature of any message or dcspatch inîraasted ta
hiio for transmission or delivery. The samne penalties attacli tu
refusai or neglect of any emiployee t0 duly transmit or deliver
sucli message, or the aiding or abetîing of any unlawful business
or traffac. Sumecone suggesls chat tisis law wvill settle the ques-
lion wbcther a %woman cao keep a secret.

VOLT-.îEtjER.Ç, or pressutre indicators, are very important in-
strumxents in the operation of lights, and as theyarc liabie ta .-et
out of adjustment front various causes, it would bc well to have
citern frequcntly conmpared with a standard. A vcry slight
cause ma.yresult in tirowving a voit-metier out of adjusiment.
The writer knows of ain instance wbere a striait spider, hiaving
got incai tbe case in soime mysterioiîs maniner, ldît a ihiread
across the space within which Ibhe needle swings, whiclî made a
difrerence of about i volt in thc reading. A litide dust will gel
in anti clog tue pivot; and more cspecially, the cheap instru-
ments vvhich are sapplied wih small Plants, alîhougli quitcgood
enough ta mun by, have flot been, as a rule, carefully miade, or
cailibr-itcd, and so a.rc quite scrîousiy fauiîy somcii.nes. Il us lie
saine thinq as svith a watch. A \Vtcrbury $2.50 wvill probibly
keep cxccl!cnt lime for several months, andi thcn simply wear

out, because the materil, aithougbi wortli he $2.50, WvaS cbeap.
Keep your plant up Co lthe mark; spend a litile mroaiey n it,ani
the populariîy of the liglit xviii repay tic cost. Save à $5 bill ii
small ways, by ncglecting tri kcep il til, anti yoîîr cubtoniieýrs wvill
becoane dissatisfied and put your liglits away.

A succ,-,sîu. test %vas made a fewv days aga of a tacta engitie,
built at the Grand Trunk slîops iii Ilonîreal, enibodyiîîg toi-
proveinenîs xvbicli give greatiy incrcased powet iaî conoaniy
of fuel. Tliere -ire lwo cylindeis, one of i9 incites ante Ilie lier
O! 2( boclIes, so arranged chat tlie sleami is tiseu iii tie i;rger
one after il lias doanc clnîy in ltme staller. Thle stcaaî is chus
nised tavice, and in such a way taIt vet y little of ils force is lost.
li the test ilie new etigiiîe drewv forty-six loadeci cars frot Mon-
treal lu liroc1,Vilie, a (tittatICe Of 125 miles, 'vigli a coostntîltiail
Of 4X4 tons of coal, an average of s.66 poîinds of ruai lier çar
per mtile, on au1 ut> grade, wVluicll is consiulered by he railway
officiais a reimrkable acliievenieot. An ordiaîary engine hatal-
ing lill clic nuianbux of cars the saine distance tisuaily consumîes
al leist five tons of coal. he caîgine, ou1 the rettitti trip, COOK-
Çfify-six cars. On uts second trip tic crigine dIrcav 41 and 50
cairs respecîively. A numiber of proininent officiais accoiipatnied
blie engune on the trial trip. Thîis conipoind principle, as nit-
plied ta locomotives, is covercd by patents sccured tluîotagh Sud
ney Stevens, of itrockvillc, travelling representative of lie Rhodce
Island Locomotive WVorks, of Providence, Rý. 1. Il sceans tri
promise a revolution in the construction of railway etigines.

IT Is ai great Importance ta electrai. lighting stations that the
pressure ail over tue systen shmoalil be senbibly the samie, andI
equai at ai tonds. Il is, of course, pr.îcticallv impossible ho so
arrange the system of priinary %vires aad transformîers if alter
nating currenîs bc used, and the mains acil feeders. if direct cuir-
renîs bc used, as chat there shalh be exacîly the sainîe eleittnical
pressure on the Lamps, at every distributin?, pointî ; bîît a carefrîl
laying oral of such a systein cari always result in oblaioîng a very
small, and comparatively negligible différence. The wviring of
a lown or building is rea.ly a very poient factor in the future
operation of the liglîts, and is deserving of qîîite as c.%refol cal.
culation as any ailier featurc; in fact, possibly more money is
%vasted, and more setions faulîs nmade, in the .figuring of the
mains, feeders, etc., than in aimosî any other way. Thais seras a
rallier boid statenient, but a little consideration vvil] shew uts
force. Consider a very sinmule case. Lanîps placed around tic
circunifereoce of a circle, with the generatoraI the center, anti
a inin primary leaiing front tue generator tri two points on the
circle, at opposite ends of a dianieter. 'te lamips are i ta volts,
and the generator gives 1-1 volts, wliicli allowvs a dlrap of 15
volts betueen generator and ianîps. In îlîis case, as the gen-
eralor s equt-distant from the center of distiibution, tlie mains
in eî'cry direction :nay be tlue.saane size, ta give the saime restit-
ant pressuare at the lamps; brît t-dzing nther case, whichl more
clo-eiy represenîs conditions pracîically obtaining, sliewvs tbe
necessaty for careful calculation. Take a square xvitli the co-ners
A, 1B, C, D; the generator situnted aI A, antI the lanîps in
bunches ;nt B, C and D. Assume the sanie number of Jainps in
cach bunch. TMien the distance from A ho C is alirost hall as
long again as A ta B, or A ta D. Evcrybody knows Chat the
sîze of vire to carry a certain curreot, xvith a certain initial
pressure, bans tri bc grenter as tbc distance incrcases, andi less as
Clic distance diminishes; so that the wire betweco A and C
shouid be larger chan Clic %vire bcîwecn A and B3, or A and 1).
Novv, wc have above 15 volts chat wc cao drop betvvco the
gencrator and the laînps. Suppose ve fint! chat number o %vre
xvill carrv ail tbe current requircd, and drop 15 volts over tic
distance A 11; then il is evidcnî Chîat il wviil drap mîore ihan 15
vols bcîwcen A and C, so chiat if %wc use o %vire betvcen A and
C, our lanîps ail C ivili flot get j t0 volts, so chiat ilicy wjli not bc
burning ai proper candle power, and cusionSrs i-ill kick On
the aither tîand if mnmber 0 %vite suiWuces ta drop s 5 volts bctwcen
A and C, tben it wi not drap so muca bctweco A Bl or A D,
and if we aise No. o licre, the Iamps will have more tChan s la
volîs-w.%iil burri quile brilliantly, but %vill bhur out before their
lime, resuiting in another Lick. lb is quite usual ta mun a pair
of mains direct front thec gencrator, along .ail the strecîs perhaps
tcon distance of thre-fourtiis oira mile from tlie povvcr iîouse,
and ta tap transforuners on te tbis xviiercvcr liglits are required,
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withouî nny teference wliitever ta centers of distribution, or te
nîany dilferent pressures resuiting ettlie anips. Let us consider
whaîttis means. Take aline A,F, andi divide il itîto equal
p-nart tht pointsl;, C, I),E; lec ach aithese part$ be 200
fect long. Tht genieratar, giving 125 volts is nt A, and at caci
of the points 11, C, Dr E, F is situate.1 a bunci of lamp., rc(îuir-
iog say lu fnleeliogtea u voits. Sa that the gels-
ciator hits tas stppiY fitlogiter 5a aloperes. 'lhle ustial mode af
munning titis wire is as above dcsctibed, to cari y anc site ail the
way trous A ho F, tajjhing off ah intervais; anti if any calculations
et ahl arc mnade, tvhich is douibîful, îliy are made tiiiis-%Vliit
site of %vire tvili carry 5o aniperes over a distance of t ooa fect
(A Ca F) dropping 15 volts? The proper site on this basis is
35,000 circ. mils., or nearly NO. 51Il & S gatige. Nove, if this
%irc be run tue restiîts wvill lie as fnliaws-reoenîberiig tat tue
%vire lias ta carry 5o ainoperes betîveen A, Il; 4o betîveen iB, C;
3o beîwecn Ci 1); 20 between D, E, andicio betveen E, F. At
any moiment, when ail te lamips are bîîrning andi the generatair
voltige is the 1iraPtr 125, <direct current is assutmed, but tue
theary is just tht sains for aiternaîing at a Iiighcr voltage), lie
pressure ai te lanîps ati F 'tili be iloc, as it slîould ; i E il ivill
bc s 13; at 1it iv ili be 116; ai C il tviii be 1 tg, atIil 122 volts.
Thus te lamps everywlieme but ai F, irîl bc burning i far son
high pressure, and wvill burn out in a very short tinte. Sartie
authorities state tîtat every ane per cent. toa itigli voltage re.
duces he fle of the iatnp 15 per cent. 'lht above is certainly a1
rathier exceptianai case, but in a nîodiied forîn actualIy occui red
sviiiin the %vriter's experience. Suppose that the tvirc ht been
calcuiated ta carry the 5o aloperes as far as LI, dropping the
15 volts; then tht iamps ai D) would have iac volts; thobe aI
E ani F would have ton littît; white those ai Il, C wvoîid have
lot mucit. E wnuld have loS; F, to6; C, i s2 and Bi, 9 94 volts.
flere ive have saine flot up Io canie power, ani the ailiers buin-
ing oul. Tîtere bas been enough shewn ta prove that the care-
fuI calculation af tbe wiring of a systent is ci tht higliesî ïit
partance, and that slnp-dash methods of guessing at wires are
almiost sure t0 be disasîrous. Ilt s t00 tistial ta canclude that
No. s6 will be the jiroper site for inside wviring, irrespective of
tht autside pressure. A case canie mecently under lie notice of
tilt wier, %vliere the cantractor. out af lte honte intention ta
give gond square tvork for bis money, increse d the .rize of
the wares ail .%round, îlîînking ihat oobody coîîid complain il
ho- put up No. 6 weittre he ltad contractedt for No. S. Bis honesty,
not ta say hîs beautiful ignorance, rcsulted la burniog oui lamps
in ail directions. Tht faci is tlîathundrels, ofidoliars are wvasted
by guessing at wires, and liiuntreds af lamps a.re burned out by
excessive pressures. In quite a sinall village tht sviring systeni
is as capable ofiscientific: calculaîlon as in a large toîvo ; and ex.
perience and cire cans save nioney in this wvay as la ev'ery allier.
Il %void certaialy psy electical men ta have their systems over-
hatilcd and put in order.

IN view of tht approaching convention af the Canadian
Elecîrtcai association ai Ottawa, and of the Ainerican Street
Railway Assaciatian at Montreat, the effort bas been made ta
miake tht present number af tht Et.EcrRCAi. NE-WS ont af
special character. A largcly incrcased edition bas been printed
in arder taI coptes itîay bc piced in te bands cf every dclt-
gale ta these conventions, as vcll as of itaoufacttîring and other
conceros who shouid be intercsîed in acquaiiîting theaîsel'ts of
tue progiess whiclt is ta-ktnp place in tht applications of stearn
and clcctncity. It is lîoped that tht readiers af ibis number,
svbether casuai or regular, wvill flnd tht contents af bath readiog
and advertisensent pages af nmore than usual interest. if yau
aire flot a subscriber, remniber that for anti' ont dollar per year
yoti may cnjoy that privilt:ge. If you are nat ani advcrtiser, it
wili pay you ta become one.

NOTES ON AN INTERESTING STEAM PLANT AT
MONTREAL

A epreseniative cf the Et.ECTRICAt. NFws merently catled on
the supeoiniendent and chiief engincer of the Board af Trade
building, 2Montreatl,.Nlr. J. .1 York, andI il tvas wvitb mucb picasure
hc savthe netness and brightncss in the power and baller
Moins.

In tht pumpîng roarns are tîvo Davidson steatin pumps, 2.jx
14 x24 vvhicb ntn thethirte passenger clevtars. These

cievators carry .s,ooo passengers daily during thc summner months.
l'li puitips pumip the wvater oves and over again and anly 60
gallons pier wvck arc wasted. Two fced puntps (Davidiion) are
in use ifl( one Oiis féeî wvatcr hecater, wli rceives wtvaîr front.
the city mains and delivers it ta the boliers i 2ici' Fr. The
only circulatinim hat tyster supply systeli tiscd in the city is used
hcre. Il is sa arraijged that bot watter may bc liad fram any of
the 170 lhai ivater laps -.t onIce, white in other buildings you have
ta wait tilti the vvater arises from thc baseinent. The tempera-
titre in lthe lhoi water tankc i reguiated by Il>oter's temperature
regulator.

'l'lie building ks lighitcd by a private clectric plant, supplying
Ilglit t10 1400 lights. The 3ystCin is dividcd int ten sections,
each connected ta onc stcl board, and so arranged that, in
case of an accident, lighît can bc hiad by czannecting ta the Royal
Electric Co.'s %vires. 'rite building is vvired for 2y, loss a-i 52
volts, and ail %vires irc rubbcr cavcred cable laid in armored
conduit.

lit the powcer rooni are thrce engines and threc ge'ncrtors.
'lle engines are Robb-Arnîstrong, Class A. ro,)ex ax:6.
The gencrators arc Edison campiund tvound 39 ke. w. A new
switcli board lias just been built in te power rotnsn, baving
WVeston voilt metres andi Edison nnîcres. New brass railings
have just been put around the engines and generatars giving
tiîem a nice appenrance. A sas h. p. Sprague mioto.- drives a fan
wlîlci supplies air ta the boiters, %wliere liard ait sctccnings are
usc(l for fuel. Thc molor is controlletl by a daînper regulatar
connccted with the starting box, so that when steamn is up and
no air is required thec matai and fan %vil] be aI rest, and when
steain gocs do.vn, needing mort air for the r'ires, a weight siowly
descends autoainticaily, ai the sanie lime pulling a card attached
ta tie imandlle af the starting box, which sets the matars and fan
apa-rn in motion titi tie rcquired steam is uir. Thtis autamatic
invention does not tequire any attention from tlie fireman. This
invention originated in tht fertile brain af Mr. York, and is one bc
inay well feel proud of.
1 In the bailer maoi are three boilers, iS feet long by 5ýÇ feet
diameter. Thcy are multitubar and have antr average pressure
of go ibs. Mr. Yoik, after experiments with mixtures of liard
and sort coal screenings, lias decided in stick ta hard coal
screflings.

In the kitchen of the restaurant next ta the power roomi is a
2% h4I. P. ]lail mnîçr whîichi drives a1 3e~ BIacknian fan wvhich can
change the aîmosphere of the kitchen three limes a minute.
The kitchen is the besi ventilated in the ciîy. Tlîe power of
the fan w.îs clearly demionstrated ta the reparler by Mr. Y'ork.
He closed ail the wiiîdows and doors wvith the exception or one,
antI then speeded the motor ta its utmost capacity. The air
was drawn s0 qu*sckly out af the kitchen iliat the reporter round
it altnost impossible ta close the open door against the rush af
air froum outside.

Mr. Y'ork is cxperinienting on an eiectric beater for a te.
broker af the ciîy. lie is nmaking il. af German silver insulated
wvith inics and is pleased %vith resulîs. lie says hecan liet two
quarts af water in ten nminutes and not burn out the hîcater.
&Nm. Yark, as l>resident ofithe C. A. S. E. goes ta Oitawa ta the
convention ibis monîli.

PERSONAL
Dr. McNfaster bias brcen appointcd principal of the Toronto Technkil

Scitoal Ikuad. at a salaty of $-,oo per ycar.
1Nr. WV. tF. (-lockenberR. etectrncian. af NiaRara.an-the.Llote. %vas

marricd recently ai Toronto. ta Miss Shcrrin.
Ntr. 1. 1. Witghi. manager of the Torontto Electric L'gt Ca. bias asa

assumed the management of the H-amittoi, Etectric Light & Pawer Ca.
Mr. E. Il Nierril. laie principat of the Toronto réchnical Schoal. bas

cntered tbe entploy of the Westinghouse Electric Manufacturing Ca., pinîs.
burgI. l'a.

Mr. E. L- Ilar. braiber ta Mir. M. D. Basrr. formerly manager of the
Canadian Edisan Ca.. libas recently bren appaintcd sccretary of the Wallace
Elctric Co.. of Chicago.

'Mesrs. John W. Ntackay. pmidýnt of the Postal Telcetraph Ca.. and C.
R. hIlsmer. siipentendent of the Canadian Pacifc Tetegrapti Ca.. bave
recently rcturned frutm a triplao Alask~a.

At the recent convention of the Association for the Advancement cf Science.
held ai Springfield. Mlis-.. Prof. Galbraith. princjia ofibe School of pracni.
cal Science. Toronto. was elccd secretaly of the Meebanical Science and
Engineering section.
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LOCATION 0F GROUNDS IN4 ARMATURES, FIELDS, ETC.*

11V' CI.ARN.,cg E Gwvuicn.
IF tlîc work cari bc performied il% a very quiet roumi icro or

three ceils of baitcry, -a teleplione receiver ami connecting %vires,
comprise (lie necessary apparatus. ln Soite cases tcvo "table
bînding posts" and a foot or two of No. 18 or No. :-obriglit iron
wire %viii be a conv'enicnt addition. \Vliere noise wviii not pcer-
mit of the tise of a telephone, a rlead-beat reflccting gairano-
mecter, a ni Iii-voltmlteter, or soîne other fori of delicate icar
rapid wvorking visuiai indcitor, must bc uscd insteaci. If ant
armature is to bc lested ivithout reinos'ing it front the machine,
connection %viith ie battery îniry be mnade througli the brushes,
irst ma.king certain that the short-circuîîing switch is open, if

cleahing with an arc machine, 'lie points of convection %vigil
the battery need tiot be diainetriciy) opposite, andi inay bc
madle by the rvircs being irînly pressed igainst the commuIttator
by ant assistant, if more convenient.

Goond electrical contact betcceen ncaiiic surfaces çan better
bc securecd by cleaning the saine thorocîgiîy vvitl kerosene,
whiclî reniovcs foreign malter, anid is so fluici that it cvill iii no
way interlere with perfect contact, whien inoder-ite pressure iS
applied. Especiaiiy Mien making ineasuremecnt of resistance. of
armiature sec ions, it is even adviscblc go have Ille suiface of the
coninmutator quite wet with kerosene cliîring th,- operation, as
this avoids trouble (rom gre.îsc or dirt %whichi might get on the
surface fromnt !.~g subsequcut to cleaning, and it also pre-
vents the contact points becoming oxidized by any sp:îrks cchicli
miay occur ati the iloulent of breaking contact. Truc, the nil
is antr insulator, but vvc use it in this case as a rietergeat simply.

Connection being madle between battery and conmnutator,
furst deteriine vvhether the armiature circuit is conspîcie through-
out. Il the circuit is compîcte, a1 click vviii be ht,îrd in the tele-
phone Mien the two terminais of the same are brouglit in con-
tact wvith any two contiguious bars of the commutator, or whien
contact is broken. If an open circuit exists on cither side of
the circuit, of course no sotind cviii be iteard in the telephone
when used on that side, except wlhen connection is macle or
broken b>' it betweea the baîrs lying on opposite sidcs of the
break. Sec Fig. i.

Close any opea circuit tctnporariiy by bridging between cte
twco bari %viil a drop of solder. 'lwo or miore breaks eari cvi-
dencly be located by stîitably sltifing the battery contacts and
searching as berore. Open circuits cviii, of course, vwhen an
armature continues in wvork, sooni cause buras betwveen the bars

FIG. r. FIG. 2.

that ivili indicate unmnistakzably theit locition. hiaving closcd
any open circuits, and the battery being coîinected ta twvo points
of the cominutator, appra. mately opposite each other, ane ter-
minal of the telepltone is connectcd ta the armiature shaft, or
trame of the machine, ancd the other terminai is draîvur com-
pleteiy around aver the surface of rie cominucator, wchilc the
telei>hone is Iîeld ta tîte car. If only anc grotnd ex.ists, twao
balancing points, or points givin,- the least noise in the teleplhone)
will bc found.

lu an armature of ordiaary construction, anc of the pûinttc s0
found vviii be on the bar nearest the reai grouinc, ichile the ather
baiauciug point bears cc-at niigi'u bc germer] a "bridge relation"
ta the first, being at practicaily the samne potentii; the aruma-
turc itself forming in realiîy a venitable Wheatstone bridge.

Noiv, shift tue points of b.ctîery contaîct a few bacs cubher way,
Atntraci 0f a super read tctoc the AMcr,1,',n lntnuî tc , 'n~~et

.and the cîcte grouinc, if but une exi!st5, vili lie indicated in lire-
ciseiy tlle saine position as belote, ihil tite vtîter b.alanciîîg
point cviii shift every tîne the battery contacts are litiftecd. Sec
Fig. 2.

If two grotitîcs cxist, tcvo baiîrtcîug points %nill be foine, ils
before, bcît bath pitonts cviii sift more or less whien tlle battcry
contacts arc stiftcd, provideci the grottncls lie on1 opposite sides
of (lie saine baccery contact.

Ili thc case of one grouîtîc, itaving cieterinieci ils location ap-
proxiniantely, fix it as closeiy as tuay be by iinaking ancd breaking
contact witlî thtc lctioue termtinial ou) e:cli uf tlte morc quiet
bars, separatciy, tîntil b>' coînparisnn, tue two giving the faintcst
clicks arc determiiec. If your liearing lias serveci you corcectly
tiics (%vo bars lie necarest the trouble, the faititer otte bcing tlle
nr.arer. Prove tîte non-existenice of a second grouinc b>' placing

one Of tue battery Contacts on tîte first bar to tue 1 iglt of tîe ap-
parently permtanent balanciitg point just focînc, andi Ithn ithe
first bar to the ieft of saisi point, the otiier contact being neatiy
diaietricaliy opposite. Tihis balancing point shocîld stl re-
main unclîanged if no other grocînd exists.

The next sîep is ta connect the battcry ta these two bars jcîst
fixed tipnn as ing necaiest tlle truible, ~The armature stili formis
a *'bridge," the portion incicidec betwvecn the two coutiguous
bars to vvIich the battcry is now connecteci foriting the one
side, andi the remainder of the armature, the otiter sicle. See
Fig. 3.

One of the telephione terminais is niov connected ta tlle shaft
as before, and the otiter termtinal again dravvn aroîntl ithe coin-
mutator. If tlie balancing point is touani), say One-SIXt) ta olie-
liaif, the long w.ay round frant one battery contact ta rite otiter
(these contacts being on twa contiguotis bars), tue trouble lies in
the coul bettween tiiose tuwa bats, asnd the point of trouble dlivides
the coul in tîte saine ratio as the baiancing; point divides te re-
inaînder of the armature, the grouinc ani tîte balancing point
biuig respectic'cly nearcst the saine battery conîart. If the
ba;iancing point falis on tîte saine bar as une of tite battery con-
tacts, the grocind is located on titat bar or on tite lcad betwveen
il and the armcature, provideil the balancing point ib found ta be
upont the saine bar when the battery conitacts are bot bhuftcci
one bar ta the rîght or tîce ieft of thecir original position. Sec
Fig. 4.

If the baiancing point appears ta befound witlîin thrcc or four
bars front one of tue contacts, tlle precaution should be taken ta
test its correctness by moving both battery contacts une bar ta.
ivard the baiancing point. If the trouble vvas betwven tite
battery contacts when tn tiir previnîts position, titis sliifting of
the contacts cviii nove tiirov tue baiancing point clear arouncl
on ta the contact whlich was, in the previocis position, fatthcst
away fron th balancing point. If, on the cnntrary, tii baianc-
ing point remains uinnin'ed by tii siftiag of the baîtery cati-
tacts, it sliows that titis bal:cncing point is the point ncarest the
reai grocînci, anci tîtat C car vvas dccived in its first supposeci
approximation, which, with (lue care, howec'er, is not iikciy ta
occur.

If sud: error liaci been macde, tue new point, as inctiited, ta.
gether with irst the bar on one side of it, and thecn on tue other,
must be ttied as points of baitry contacti or mucît better, miake
a aew stant with the contacts ncariy at opposite sides of tue
commcîtatar and proceed as before. A single 2oooo ohm
ground on a anc ohm arrncure sltici be locatecl rccurately in
not aver three mninutes, in a quiet îoom. 1111;11 resistance
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gtroundis re<juirc more b.îttery aind miore care. ofniîrsa
vcry low~ re-3istatncc %lso offcr grcater diffictilty.

WVhere Iwo grounds aie moui ta exilst, as indi<ated by the
changc of !ocation of batilla iicing points, intier tuie condi-
tions before stated], when dic battery contacts arc shifted, dte
faiiowing ode of proceire wii answcr thec pîirpose îcll. and
is simîple. Fix dt battery contacts at nny tvo points af ite
conlînuttatoer nearly oposite cadi ailier, p)reierai)y ai points ta
be deîermincd tîy trial, thai wii cause the balancing points ta
(ail neariy diianictriciiy opp1 osite ta cadi otîmer, and detertinile
and mark dtlivre balancung points, as dieu sliovn. Now place
dte batcr contacts on dte baiaiîcingp points just founci. If oiiy
anc ground exists, the i"ou balanciiîg points anai onc b.îtîery
contact wili ail bc caincident in onc point. If twa grouînds
existe bath balancing points wiii bc shiifteti front their former
position. <)pcni iic arniature, circuit bv %insu4dcring nue ofithe
conis ai a cod cannecting viîh dit icad of the bar that as iarkcd
'ni the rirst part tif titis test, as ot of the b.ulancing points.
lace anc or the batiery contacts on the armîatuîre suait, anîd tie

o'lîcr on the aîîarkeed b.lancang point that is faius ront dte
point wlicre the circuit lis bîeti opened. Nexi place one icle-
phonate terminital on dic firbi bar ta lis rigito i te opcned %vire,
anti dtaw dic ailier terminai fronti tie sanie point, roward tie
riglit, aever dic suîrface ai tie azotinmutatar, Tue, tceiîcs îvini
be absaiutciy s'tent tintil dit siloving termnîal lias jusi passeti
the ground nearebi ta iî, andi sîrikes the fiisi bar beyont i te
sanie, wvlîcn il %% iii click. Titis groîînd lies in the coul bciween
uhis firsi bar giviog a click and dte une piassei jutiS prcvintisly,
or cisc in dte said previous bar.

rTe ailier ground is obviousiy ta bc located in a siinilar man-.
ner, by jîlacing ote telephone terminal on dte bar jusit tue dit f
ai te open %vite, ind fira tuai point scarciîing uoward the
icfl wvitiî the ailier terminai. Oniy in cases wvhce anc graund
îs of very iow, anti ane ai sery iih resistance, %villi ny difi-
cuîiîy bc expertencein 1 lucatîng bath accîîrately before citer is
retîîoved.

The cols thîts indicaied many have ticir terminais tnsoidered,
wlîcn il cao bc rc.idily.-asccrt.iined viill cache wvhctlier dt grotînd
be in the coil or in the bar jusi prccding it.

If scienificaily inciined, or if ouiîcrwise preferable, it circuit
mlay bc opened i a point somcewliere miidway beîween thc two
indicated cols iîîste.d oi disconnecting thiose cols, and dte
exact location ai cadi grotind detc-niined as foiiotws -TaLze a
piece oi 4"brootîs %vire " about cigliteeni inches long, oea' and
dlean, -.zrew dtecnds irmiy into two clean, brass table binding
pcîsîs, and inoa dt allier bloles of it saine pnsts scrcw
the batlcry terminais. Havwe an asistant press the corners ai
the bases ai the btntiing past% iat very irin contact witl ir
iao bars thait lie i the cous af ite indicaicd coul, observiiîg the
directions preuvtously given for scctiring cican contact. I'iace
one telcphione termtinalin c0ontact wiîh the shait, andi %vitlaite
oelier final the balancing point on dt wvire. Titis point svili
indicate dt relative position of tic graund iii the coil, or coni-
miutuator bar, -as thc case mlay lic. If more lisant uwo grounds
%vert susprctcai, the two Iving dte fartiiest apari wotild bc ap-
proximale])' locates] b> the firsi part ai the iwo.graund pracess,
anti if tiiese cols wcre flot disconnecteul before proceding
Milîlier, lu wouiCd be Wel tas make two openings in the circuit,
close ta and lying beiweens these outer Frouinds ; thien locale
definsicly these two extremle grnunds,.and proced suiti te re-
tîîaîaing section sonicwhairt as %viih a conmjletc arnîliture. except
th;îî you woula commence hy connecting dte batterie to tilt ter-
inisi ifhis section, and wotitd then bridge the tecpliote front

tue: suait ta dte different portions afi tue section, and wautd rei-
plte the proccss by appiying the reniainder ai the îwo-ground
test.

In deaiing viula a cross coîncîed Gcantiiine ring, an abViaus
t-Ii.ange î'aultl be triti 1mte points ai application oftle baitery;
andl as niany points oa ppareni trouble would be indicaicd as
there %verc stries ai cross connections.

Afier location ai ihesec point,., it %vould bce nccssary ta use ibe
auxiliairy wire iooap, as before describeda, between tiese points, ta
detertinine vhicii is necet dt trouble. TIhis fat bcbng titer-
maitald, ai %volaid in cabe of a single ground ;indicaied by the
pennanenc oi te bal.ina.ing po.ni, betcanie siccessir> tu reiliove
tuet cros'u-conn eci ions frain iwo bars belote procteding fuitilier.

Tie aîxiiary "'ire Iaop would propcrly be umcl ta complete the
pracb.s.

l'le ordinary Ilcioscdl coil" ring or drumi armatures arc types
10 whiclh thesc inetlîods arc dircîly applicable.

'llie sections oi open coil arniaturcs would rcccive the sanie
treatiment as field cols.

Whe'lîevcr neccssary ta dcai with vvet grounds in testing, it is
bcttcr tal nakc atIcasi four tests, rcvcrsinig the baller>'aficr cach
test, ând taking dte nican of dic four detenninations.

l"itld eods, .1lso any tvircs ar uniforni cross-sction, it ex.
treîiiiiics ai îiliicli arc accessibles and within a reasonable dis-
tance af caci ailier, can af course bc caîsily tesîed for grounds by
soldering tir fiivmly claniping a bare %vire ai suiîablc size bctwecn
dte extreîiiies of the conductai ta be tested, applying a baîîery
ta the jionctions, and briclging witii a tcleplione betwecn the bare
ivire ant i te abject upon whicl i t conductor is grounded.
This wili gis'c nnly the location ia single Rround, or thIc e-
sultant"ofi two grounds. A "T.-i1L." riteostat siîouid have it
batîery connectedl taitile two extreities, anti the point ai apparent
ground decrininedl by bridging wiîiî a telephone bctwcen the
iramne aind the several contact plates. Then :ipply dit battery
ta ilie framne and point ai apparent grouind, conneci anc terminai
of thte teleplione witlî caci exiienliiy siîccessively, and search
frontil t oward the ccnîer wiîlî the ailier te-r.i;nai, as in dt case
ai searciiing for two grounds in an araîsature.

In detcranining the location ai grounds ihat arc ai vcry loîv re-
sistancc, a good induction coul sintilar go that used in the Blake

t iansmaîtter înay be uised wiîb advantage in connection vvith dtlî
telephione recciver. The receiver is iilaceid in circuit witli the
secandary af ite cou, and the sabridging " is donc wvitb the prirn.
.-ry. NVmtli bigle resisiance grounds dte best results arc obtained
by using the receiver oniy.

MOONLIOHT SOHEDULE FOR SEPTEMBER.

I)y ai Liglît. IExtinguish. ai o
Math 1 1 g lours.

3..

43..
54..
6..

6.
7..
18..

24. .
15 ..
is. .
27..
8 ..
29..
20..

al 2.30
Noa light.
Na iiglît.
No liglit.
P. NI. (1.40

1.6.40
a, 6.40
le 6.40
kt 6.40
il 6.30
fi 6.30
il 6.30
le 6..30

a,6.20
'a 6.20

6.20
~a6.20
a,6.20
,,6.20

aa8.00
9.1O

a,10.30
11.00

a' 11.30

... 12.40

11.51.
A. M. 4.30

a,4.30
a,4.30

No light.
No liglit.
No iight.

P. 3L. 8.40
ae 9.20
ae 9.410
al 10.20

11.00
a,12.00

A. M. 1.00
a, 1.10

2.20
a,3.40

'a 4.50
ae 4.50

,a 4.50
a,4.50
a,4.50
a,4.50

aa 4.50
il5.00

a, 5.00
5.00

a, 5.00
le5.00
le5.00

11.51.
3.50
2.50
2.00

2.00
2.40
3.00
3.40
.1.20
5.20
6.30
6.40
7.50
9. ta

10-30
10.30
10.30
10-30
10.30
t10.30
10.3c
9.00
7.50
6.30
6.00
5.30}4.20

Total, 172.30

Since the publication of itc .îaiacle relattng to the S1ait Sir- Marie Cana).
which appczared an aur Augut issue. we bave been anfornied ibid Isalf ibhe
inotoas requircd for apecnîuang the canal gaies %%erc supplied by \Iessrs.
Abearo & Saper, af Ottawa.

Retcrrig tai the article publisbed ini thte Et.i~cTRic..L Nsws for Augusi.
of the lectrical appunuuus eniployed in connerciion with dte Sault Sir.
Marie Canal, a communication bias been rceived froni Nr. J. Bl. Spence.
t3omcnrnien Eniîter. stating thAi he bas viaird the work since the publi-
cation of the article rcferred to. and by triai bas fouand the valves and Raies
tas open ind c'ose (watt atil caution) in frorn 45 ta So seconds. 'Mei lock
fitted an barciy 7 mianutes. asnd discitarged an txuîely s mnbutes, bcbng in iras
urne itan ihe cuisate muade in 'Mr. Spemres report.
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Scptcml>cr, îSg~ ~A~4AbîUa ELSE~TF~ICP~h t~WS
AN INGENIOUS ELECTRICAL DEVICE.

A NOVFI. and intercsting application of clectric power lias
rccently becn ade in Ottawa, Ont., in ani clevator for beats,
constructed by the Ottawa Canot Club. Mais club hins its
hecadquartcrs in a prettily dcsigned and wcil appoiîîîed boit-
housc, buailt on a lcdgc of rock and agaiuîst a higla bluff wvel
known as " ]ockcliffe," sittuatcd on tlic Ottawa River, a short
distatice fronm tlic city and easily reaclied by tlic clcîric r-ailway.

Thc Ottawa River riscs cvery spring te a heighit of se to s 5
fcet above the average summtrer lcvel, conseciucntly flic club
hiouse liad to bc îîerchci quite igh up) tflaiM. At dais titue
tlic iower sis lie somce eghîcn feci abocvc flic water. Unadcr
thcse conditions the transfer of flie skiffs andi cannes betwccen
thle boat-blouse and the wvater was a difficult, slow and laborious
proccss, that offset to a large extent the miany attractions of tlic
place.

Tins scason the Executi 've dccidcd ta avercomc tlais clifliculty
by the installation of an clevalor or " lift," operatc.c by dlec-
tricity, ani Mr. A. A. Dion, caf tlic Ottawa Electric Co., %%,ho ks
the H-inora ry Treasuirer of the club, designeci and i nci con-
structed under bis immediate supervision tlic apparatus whicli ks
n0w used. Its aperatian is perfect. The boats aire landîcci
quickly and safcly, and are less strained tlîan thcy wcre wlîen
carried by hand.
In tact, the lift is
a complete suc-
cess.

l'hi apparatus
consists miainly of
a framced gang-
way s0 feet witle
by 32 teet long, a
skelctan car, an
ordinary worm i
geared hoisting
clrurn, and a 3 K.
WV. 5oa volt Edli-

gangway, whici

heavy tiîubers,
with lateral ties
and braces, fomis
an inclined plane
extending front
the lowcr plat-
feat of the hoat-
house ta tlec wa-
ter, into which it
dips at an angle
of about 45 dIe-
grecs. On the in- ELUCTRIC ÉLILV~
ner face of te
side tinmbers of this gangwav-, rails of 2 inch angle iron are
fastened. The car whichi iuns unon tliis track consists ni -ia
oblong bied fi-aine, frram two sides of whîch armns made of 2 inch
by >4 inch iran, iooped, extend upwvards at an angle of about go
(legrees from tht bed-fiame. Stings mnade Of 3 inch rubber
belting are suspended betaeca the top corners of the bcd-traîne
and the tops of tht iron arins, forming two flexible, clastic sup-
ports about 9 teet apart, intendcd to reccive tht boat. This car-
riage is mountcd on four indepcndcnt 4 inch cast iron wliccls
with ont inch flanges. There ai-e aiso two wliccls running untlCr
tht i-ails ta imeent the car lcaving thic track.

Tht carrnage is attached ta tlie druin by'a j inclh steel cable
i-unning over sliaaves ta the back of tlie building, wherc tlic
hoîsting apparatus is placcd uncler tlic floor. Tht inotor is
beltcd ta a countcrshaft, that is in tarn bclted ta the shaft carr) -

ing the wormi.
When a bont as ta be raiscd or lotvcrcd, thic anotor as fir3t

startcd on a loose pailley. Tht druni is started te mise or louer
tht car by nicans of a be1t shitting lever placed on tlicecdme of
tht boat-bouse platformn. Tht car stops autnmaîically at tlic
top and bottom of its allottcd course, tlie lowcr stop bcing adl-
justabît ta sulit the wattr level.

Whcn tht car ai at tht bottoin, its lîighest part stands about
onc foot under wvatcr, so that a boat may bc floated on and off.

Whcn at tlic top its lîigliest part titands aiven -anti inside the
cdge of tlie llattorin, so tliat a boat niay be litd ont anti off
easily. It 'cili bc tînclcrstoori tlint tlic bnats arc carricti skie on,
or at righit angles to tlic line of traction. Thtli speed of tlie car
is abotIt 75 feet pier minute. Tlic construction nt operation of
the apparatis will bc mui- clcarly undcrstood traint tlit accoli-
panying pîhotograpli, for wlaich tflecwriter is inîcebtecl te Mr. J.
A. D. I ialbrook, a talenteti amateur pliotograplier anti a menia-
ber of tlic club.

mlie attoinatic stol) tevice is anr ingeniaus modification of tlic
wcll known arrangemenît of a nut nioving aiong a scrcw extcnd-
ing tront tlic duaiui slîafi, and is very positive ia ats action.

Ail tlic machinec work ivas dlone by M r. (;e. i.ow, and tlic
carpenter îvork by Mr. A. Sparks.

PIRINO STEAM BOILERS.
I F an engineer nut taire tlic lirînan, let taii look first for a

sober tuîant ncxt sec thiat lie is tient, carefuil andI reliable; nexî
ascertain if lie wants to lcarn soncthing ncw cadi day. if tlie
inan is a "know-it-all1" ît %vill înot (Ia to talce lainaî inta tlîc tire
roonm. No natter wliat lais other qualifications niay be, lie wiil
not prove a financial saîccess. Ilis introduction to tlic coal pile
will meanu a considerable hale iii thie oawncr's pockct book.

The ne.v firenian, if
lie undcnstands lais
business, -and espe-

start a slow rirt.
l lc avili bc easy on
tiant hoiter for a
day or two lie will

Wood, if posbible,
as tliat filel c.ai be
ncgîaiated cdoser
tlîan any otlier

For a mnediumn
sizcd boiter, s.ay
;i6 tect, lie wil
bc very lazy in
gcttiuig up mteait
thfirsu cLay. l'ro-
b.ably tdame or four
bocurs viii be con-
sunicd in getting

a gootl look aIt evci-y
Tî OR o~ s seai andI cvcry

rivet tliat as witlîui
lais i-cdi, lit vill take pains ta let tlit air ont of the boiter as
soon as tlit pressure begins t0 sîart. Thlis is easily dont hy
leaving a gatage cock or uwo open, or by raising tlic satety valve
if tht lever varîety is uscd.

After flic new boiter lias beea gmatuîally workcd up ta a pares-
sure, lie will let it stand an liaur or two, ilien Open tlie blow.affatf
surface, aîîd give a chance for aIl tht ail -anti liglît clirt ta ra
oui. Atter this flic boiter miay bie put ta wvonk in carncst, and
if tlic above directions bc fallowcci lie will ha-ve very little
trouble tramt leaky seais cartbs-T dsmn

BRITISH STREET RAILWAY STATISTICS.
An Englisla laper gives tlic folluoving statistics of the street

railways of Great Blrimaitnz Aio0gethler 37 civic autloritics and
itua comipanies own ur.anwvays in tile Unitetd Kingclom. On
tiiese tramwayvas 30,52S hOrstb, 564 locomotives, andi 4,979 cars
arc uster. [lite nîaber ut mlen cmiploycd ib about 2o,ooo. Tht
total nauliber Of pa-ssengcrs caiedi dIllriag tht Ycar 1894 cyns
01o,872.830. Thae gross reccllts %%cre £3,61 5,837, ai- fich net
Profit £758,7S', givmnig a return Of 54~ pet cent., or .aaî incrcasc
of s pier çent. on tlîe previous ycar.

Thme Canndce Mhill Co, Tiuro, N. 1;., arc paiing in a 30 linraie-
putt.c; RuLA.rmîîstfofg cnginc.

Septeniber, 199ý CANALMAN r=Ltr=CTRIrJ;11 tqr=WS



tA~4ADîAr4 EL1ECT~1CAh ~4EWS Scptember, 1893
CANADIAN ELECTRICAL ASSOCIATION.

%Vi'. prit ly rcqucst of (lie E"ccutmve Comnmitcc tic follow*
ing copy of the constitution of tic above Associatinitas rcceiît-
ly rcviscd by tic Coiinnîiîtcc on Constitution, in order tliat nîciîn-
bers of the A--sociation jmy ha in a position to discuss intelli-
gently itî provibions at the approaclîiig convention in Ottawa

AR!iCIY-,, 1.
Nir.- Thiis organization shail be known as tic Canadian

Elctrical A%snciation.
ARndî.r Il.

t flIJ.i ic abject of tis ,Ns5tucaliusî shahi bc ta foster
and cncourage tlîc science of clectrîcity and t0 promiotc the in-
tcrests of thîosc engaigcd ini any ecctnicai cntcîprisc anîd for dis,
cussin anid rnticiange ci opinions aniong its mnibers.

M Îsuirtîîr.-The Association shahl consist of active, asso.
ciate anti ionorary meitibers. Trle terni Active Merrobers in-
cludes ail iiibers actually cng.igcd iii clcctrical business.
Trhe terni AssOciate includes tiiose intercstcd or actively cngaged
in any electrical pursuit, and tiiey shali bce ntiticd ta attend ail
meetings of tiîc Association, exccpt those of tic Executive, andI
sake part ii ili discussions, but shall not bc entitlcd ta vote or
bc ehîh'îble for office. Iloîîorry meînbers, shall be clected by a
two.thiirds vote of te Associatin.

ARticLEi. IV.
OFF l'li-The oicers shal cnsist of a 1rsident, ist and

ziid V'ice-I>,esidentç, Secretary aind Treasurer, and ani Execu-
tive Coiiîîittee, consisting of ten tieiebers, five of whom shall
act on tie cuîîinîittec for lt-o consecttie years. The I'resi-
dlent and %s ice- Presidents shail lc ex-ufficio members of the
Luniiiiiteu. 1 ive shali farn a cluortini. The office of Secte-
tary aud r.easurer îni-ty be lheld by one persan.

ARTICL.E V.
-The..2lî animal fee shall bc for active nieiîbers $3.00, as-

sociate iticitibers $.2.oo, payable in adsvance.
ARICLrciE VI.

Eîi.c-riù4 0F (WPîici.its.-Ai cifficers sîrsU bc elected by
ballot at a gemcil mîecting of the Association. Thie ballot shiail
bc takeit in the following inanner :-The Secretary shaîl rend the
luçt of active metobers alphabeîically, and cail niember shali
depeisit with the Secretary a slip of paper on whîich lie lias re-
enrded liii vote, the S;ecrctary chîecking off lus ame on the list
of v'oters. Tivo sc-rutiiîcers îîamed by the Chairntian shall assist
tic Sccrctary in cauinting tlie vnteg, and tie Cliairman shahl de-
ciare ciccd tic person rectiving the iîajority of the votes cast.
In case sîo ac candidate receives such nîajoniîy on firs ballot,
anotiier baullot is ta bc taken, and sa on uintil a dlean rajority is
gis-cii in fas-or of sotie onc candidate. Officers shahl hîold office
uîîtil tic close of the session, ai wvîicli thîcir successors arc
clected, stîcli successoi s ta bc ected on the second day of the
first general session after tic expirv of ten montlîs froni day of
pres-ious clection. ARIL 1

EuLErîOo r 1..ct'nvE oîîTEE-ebr of the
Executis-e Commîîit'ee shuall be elected by ballot ii *tie following
itianuier, the vote being taken imiîiediately aftcr the election o!
officcr- Ballot îa.rscont.uining the names of the ten mcm-
bers of thie E\ecutive Coiniîîittee, fis-e of whoin miust bc rc-elcct-
cd. bhiall be gis-en thic memabers. Thec Secrctary slîall rcad a1
li ai those entitled ta vote, and mîeîîîbcrs, having firsi îîîarkcd
«a cioss opposite t naines cf the fis-c persans seîected for re-
election, shall deposit the ballots ssith the Secretary, who, as-
sistid by the twso scrîitineers naied by the Cliinan, shînll
couit the vote, and the Cliairinan shali declare clected the five-
pensons. neceising tue greatest nuiber of votes. 'Members shahl
thr-n îroceed to cct the rive ailier menibers of the Executive,
the eletioît besig by ballai and tic Scctary reading the naines

asbcfore. Each active iteniber of the Association shail have the
riglit ta vote for an active mietaber of tîte Association, încluding
the retiring iitîcrs af the Ese*xcutive, and the vote bcbng
counited i tlic tsual svay, the Cliainnian shahl declare elected
the fise persans recciving thc greatesi nunliber of votes.

AwricLF \V111.
l>i.wu. orMFT~ - Ilace of ne.xî meeting shaîl be decided

by ballai, takcn in samie inanner as laid down for ciection ai
officers.

ARTICLE IX.
V.cNîsIN OFIicE.-Vacancics in office, caîîsed by deatit

or sesîgnatin, shall be filled by tue Executive Caiiiiittee to
caiver the terni uîîtil the nexi general meîeting o! lie Association,
ai isîich lte officers are eiected.

ARTICL.E X.
Nol icE or' MOTION.- l'ci mission tn introduce any notice of

aieîidnîent or aietiments ta titis constitution inusi bc grantcd
by a mîajnriîy of tivo-tlirds of the active îîeibcrs present.
P'ermaission bcbng pianted, notice nîay bc given anti the pro-
pose<l aiiicndineit tîtoeh at any subsequeiît sitting. Aftcr
discussion the amnendiieniîîust bc submitted ta a, Conîtaitîc
of rive, naîneci by te Chîaismîan. Thîe report of said Coiaîîîittc
canoît bc considered on the sanie day on %%iticli it is introdîcecl.
A two-tlîirds voie of ail active metanbers oresent shahl bc neces-
sary for iii, adoptiont.

ARtilcLE Xi.
Notice of substantive mottions iç required, and no mtotion

shahl bc discusscd at the sitting ai iviichi the notice lias becît
gis-en, but titis rule does not apply ta metreiy forimai mtotions,
suicli as nmotions ta adjoîtîn. Ai reports of standing Coîtîmlit-
tees are to be discusseci at a sitiing subsequet to te cte at
svhiiclî stîcli ieports have becît receis-ec. This ruile; îîî.y bc sus-
pended by a vote of two.thirds of te meitibers present.

ARTICLEî XII.
Ali mtotions must be duly prapnsedl anti secoîîced, ami shahl,

except those of a purely routine ctaracter, bc in svriting.
ARTICL.E XII I.

No uiciîber shair spcak more th;în once, or at a greater
length titan five minutes, upon any question tintil ail othiers have
lîad ani opportunity of doing so, nor nmare tItan twice on any ane
question 'vithout pentiission of the Chairtîtat, or a inajority of
the îîîeînbers entiticd ta vote. The niover of a substantive mo-
tion bas the additionai riglit t0 rcpiy.

ARTICLE XIV.
Questions iy be re.considercd upon a motion t0 re-consider

beiîîg nide by a persan svlto voted wvitl tue îtiajority, pravided
sîtch motion * s carried unanirnously. No discussion of tîte sacl
question is allois-ed until tue nmotion for re-consideration lt-us
been carried.

ARTICLEv XV.
VOTîiNc.-Every active miember present intist vote, but any

persan entering the root ahter the question lias been put by the
Cliairînan nîay nat vote. The Chairmian sitai not vote excepi
in the case of a tic. Voting by proxy shahl nai be aiiowed.

ARTICLE XVI.
Excepi svhere vote is by ballot the chairnian will talce the

sense of the nmeeting by voice, or by asking iienibers ta stand,
but on cati of five nienbers the Secretary sîtail rcad the lisi of
persans entitied ta vote, and record the yeas and nays.

ARTICLE XVII.
An appeal tony be taken iihout debate against thc ruling ai

the chair, a vote af twa-shirds being required ta reveise tîte de-
cision.

ARTICLE XVIII1.
The Ilresident shahi nonînate a Contiittet af three ta strike

the Standing Coniîîîituecs for the following year and define tîteir
respective duties, the report of the Caînmittee being considered
at a stîbsequent sitting ta its introduction. The nunîben of
Standing Comnmittees imust bc decidcd by tht Association.

ARTICLE XIX.
Tht firsi person nanîcd an any Comnîittec shall art as Chair-

mat intil Committee is calied togetiier, whcn they sviii eleet
cheir owvn Chînirnian, but the Presidear, in his absence the ist
Or 2nd Vice-I>resicleni, shahl bc Chairman af tht Executive Coin-
mncte. In tîte es-cnt ofithe absence of ex-officia mnembers, the
Executive Camnîitte shahl procced ta elci a Cliairînan pro terr.

Tue genemal arder af business at ai sessions shahl bcas fol-
lows:

Rca-dinR Minutes af last meeting.
Repart af Sccretar3--Treasurer.
Report ai Standing Canimittees.
Electian cf Standing Coiunittecs for following yeair.
Sciection af place af next meeting.
Approximnate claie of next nmeeting.
Efection of Officers and Executive Comniiiittec
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Tinte bcbng allowed for gececrailibusinessanti social aiara
flic ciscreticît or E..xecutise Coniîîcttc or Cli.taiiti of ittecting.
Seiertion oi ncxt place of mneeting ani ciecîtoît of ofilcrs and
1E."ecuttve Coniiîcc mutîst bc ont sccongl day cf iieting. order
of business niay bc altcred only by unininious vote of inmbcrs
prescrnt. AT(n X

Ten activec aiîbcrs of flic Assoc cation shil bc aî qutorun (or
business.

Todd's Plarîiancntary i'ractice shall bflic tîegcvcrîitig I,îw of
flic Assoc.iatoiiin ai al cases tint piro% idcd for ini its ne il rifls

ARTICI. NX11.
DUi)uxt.. or ittu. itis>.4I. 1:Sh.iI bc flic duîîy cf the

i>res;dent tu presidi ai .l ieîings of flic Association ;uid in
call tnccîtings of flie Esct itie Commiittet,, amnd $vites) re(lucstCtI
by fle Executite: Coiinotitîc, ta caII a bpecial Ineeting of file
Associatin.

ARrici.iý XXII1
l)tTîIFS OF~ Ti' VIîCE- PRîî:DENtIT'.-TIle î-t, or in his ab-

sence, file 2ttd l'ice*I>rcsidlent, sitail act i tile absence of flice
I>rcsident.

ARTICL.E XXIV.
IJUTIE:S OF Titiz Sk:Cc.R.i--''e duttics of the Sccretiry

shal bie te attend ail incetings, taize record cf ail procedntgs,
and shaih perforni sueit othier duties as flic Exccutivc Coinnîiittec
shahl direct.

ARicit XX\'.
D>TrIi.S OF' Til' iLsR..rThe douttes of fite l'reasurer

shahl be to keep) a corrct accoul of ail recopîs ami lisbutrseC-
cients ti connection wiîî flite Assoti.iîioit. AUl clteçks for (lis
burseinenîsb shiai be signted b' the 1 re.isurcr andutuitintersoL: sed
by tlle I>resicîcnî, after being aprs dly te ]K tiutite Cotin
mîilice.

ATîILE XXVI.
Tim DUtrIrS OF~ THE i:ExEcu i ivk coNiiTirîx-Thil Exci'

tive Cotmitîce shiai be flic governinig body of the Asso..iation,
sitaîl miage ils affatrs, pass trptn ail a1 plications for inttiiber-
siîip, eîîgibiiy cf represen:altivt!s, subjuct ta tite constitution,
and such special rules or reg.uî.îîioiîs as inay be atioited by flie
Associatioi. froi fimie to limie.

ARTici,.. XVI!.
t)UFS. -Dues shahl be payable aîîcuaiiy on fli e t Julie, Ii

advance. tleitîbers in airears for dues, ocît h.i those fur
current year, sit,îi flot excrcise te priviieges of iiiier!siip.

ART'îcs.E XXVII1I.
The permanent office of fle Association shahi be in TIoronto.

STEPPED GRATES.
There is one story whicii cornes Up to toc 'cry ofien, ani il

bias the special merit cf lieing truc, wvriîcs Robert Grimislîaw, in
Power and Transmission. A certain irin drew up) plans and
specifications for a bridge ta cost about a million anid a hiaif dol-
lars. When iltey nere donc, t certain engineer pointcd ouI
whcre, by a slightly different construction, equal streiitîgl, dura-
buhity, convencience of erection, sliitliness, etc., ttiglit bc taci,
witb a saving of îwo lier cent. «I Oit, botiter flit wo per cent,"
saizi the designers, " de you suppose chtat we are going t0 over-
haul and re-make ail our caiculations and strain-sheets and
drawings for a tneasly two pier cent ? " " Weil," said tîlie critic,
considering that two per cent ni a million ami a liaif is titirty
thousand dollars, 1 think )ou could vcry iil overhaul tc whoic
business"

This slory is good for an> latitude and in any business, and
cart bc espccialiy wsell appiied or considercd by large ceai
users.

WVhat a iovcly and useful îliing the mtultiplication table is
Say fifty tons cf coal at four dollars a ton, and three hundred
working days in te ycar ; and figutre up onlv ltvo per cent on
that: 50+S4x300x.02-$1,200.

-lov mny coal users knosv or rentenmber tctat, ne malter hoiv
svel their boilers are set and manigcd, îhcy cao not possibly
gel more titan seventy-fivc pier cent of lthe hicating effect cf the
coal, and are ot iikeiy t0 gel more titan sevenîy-five pier cent ?

'fli manufacturer who gels six or seven pounids of dry stcaia
at god pressure per pound of bard coal, is doing better than flice
average,--and that is flot sayin1g tuch. The littie two, per cents
niay bic picked up by attention to detaiis,-such for instance, as

grales, astiisat anpradbf'ntg0 h lat cointîItIon
rate imy.' liesî.

Msaîy itnfcurr have lnied ail sorts cf pulainî ratcs, and
htave evenl veiîttirel illetu tieicnf" lito raesitli rockcr

frnt~ lgers Aîîd se oit ; andti hose wvlto have îîroîîcniy experi.
irtnted ivitia reckig grates, suitable 1<> the' conditionîs tnder
'viicli îîcy are aîîplied. have tustally rounid 1 sav'iig. Butt flie
slepped grate, aiîiiotiglit oiîsi<Iera>iy vised ati( oveil iiked in

Eurote ~ltrecoal cosîs tnoey (aiîd îtîoîty is naiicd dowiî
~àt)is coiparaîivcly a stratîger ii flie United States.
The gr.îlc sltould lie fronit 36 le 42 tittiics 10o1tg andt il is

better, istially out icJ exceedi zo intlîs ýor .1 af 24, inii idti,
ci. e. in flie lenthl of tlic pltiaes formting tie ste:'s). WVltn a
%vider KI aie is requored, itere shtoi'i bc tvo sets of stcps side iîy

lIlole, leailing te n iasoiiry asît pif, andi a stoîmiar liole undcrstec
decad.plate or asit-pit aI tile lowver or btck eni, icading t0 tlie
saine pît. 'Tli plates iiay bie, if cf wvroight iroît, oîtiy about
cile tii inclh to une liaif i îiick, aiîd îlîy iîay bce se set
t bal caci is about tlîre qua rters inîch te one iunch bciov the
otier, letwcii celiters. As tltey arc set fiat, tîtere is moîre risk
cf lieliyittg titan chtose bars in or<inîary griltes, wvhich -are sel on
edge, lietîce flie precatitin cf i,.ving aI ieitgtll Of ::4, Or better
yct, oîîiy 2o itîcîes. About 45 degrees is a gcod angle for flie
grale considered as a wiioie, lait 35 degrees svithlic uhorizontal
is usually better, -tiibi deîentiog on flie kînci cf coal, satine citai
sliiig mtore freeiy -aid reqnirîîtg te bc htein back, anîd sertie
ne lonîg a good dccep anîgle to keci, il frot bîinkiiîg Ill) inistead
of mîîoviitg liackwards aîîd dcwiiîwai ds. At flie back andi lower
pairt dictre sltnuld lie a siot ccntioiicd b', a bli'ting plue, for
.1siteb to droit i irou.hi and for tis te (Otie utitrîtuxit slitilt il
be necded , aund titis Ilîay tisuiiy le kl'fti Opent abut -111 inch-i
anti a qlua.rter,.aititigit il shiîetd bie capable cf îîpciig bix or
ciglit incites tc f:uciiitâte raîîid cieaoming, re*iaking cf tîte Cire,
etc.

.'lihe s:epped grate lias tîsîîally tic auisanige of rcquiritîg but
liftie attenttion ot rte paurt cf tlie stokei. Il gciîcrîfy works
best wvlten tite principal combustion cakes place oi flie iowei
hltuf ',and titis part reqluires tile nst blicing anti poking f<mut
flie front atnd raking frout flie back. 'l'le tiîickness cf tlie lcd
deîîends, cf course, cri fuelc itd of fuel anid on file draft: ; (lie
proper attnoutît may be iearned in a feîv days stokiiîg. Ubually
il is best ta have flit iickîîess ratlter moîre litai twit.e as great
on tue upper p.art cf tce sleps as cii flie levter, as, fur iiîst.înc.,
tîwe inclues belowv and totur aînd a liaîf te live above, for bardl
ceai ; usuailv thtîcker for soft.

'lie satialier tlie ceai tlie better flie slepped grate works ; chit
is, it works witli sîtiai coal lietter ltait ssith large ; aise il itiakes
a g.reaîcr saviog wîitî sinail ceai ever large citan flie ordinaly
grave ivili. Il is is flot ail ail suitabie for hittp anti steamet ceai,
and per coitp-i, it wvill burn stufl' tuitaloier gralles %viii ttterly
refuse te riise steamn sith ;-for exantîde, such trasi as is fouind
fer a deptil of a foot or se tînuier a co'd pille whîici lias been
stinding for one or twc years svitlî constant chtaniges, as on a1
shipping wli.trf,-tlîis stttff conbisting cf frot twenty to fty per
cent. cf cia>', sanci, or elier inconmbustible Crash.

OBSTINATE THUMPING.
Somtiritmis an etîgine wii usutally rîtos %%eil develops an

obstinate pound or îhuînp, wiiich persi!sîs it spite cf ail fic doc.
ioring cht cao lic donete te flicachuine. [n vain titi: engiiîeer
sviil go frcrn fle vvrisl pin tc fle cross hcaci, anti frot eccenîric
ta bcariiîg. Event fle fly witeei an fic turinter in whicii il is
keyed upon te shtaft wvil lie investigated, Ce sec if tite Ciuiîp is
iocated tiiercîn. Afier ail titese îliings have licen trieti iii vain,
just give tue engine a ttifle more conmpression andi noie tue re-
suit. Probaliy iî wili cure or mnake it worbe. In flie latter case
change tlic valve again and give a Indie iess compression titan
there %vas blotfee. In nineteen cases eut of tuenty flic change
in comprebsion will do thc busines;s. 'rite piilosnpiîy cf tfie
business is ihis: The compression is toc littho or ion great te
aliow the engine te rtzo smootiîiy over flic cenître; and at fiit
point flic piston givcs a <'yaonk," whith causes i'risî pin anti con-
nection and somectimes flie main bearing tc vibrate Cc flie exteOl
of the lost nmctioni, forming tuec tiîurni or pound, whiici is se
objectionabie ta lthe gocti engine runner.
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W ~i îî s a ivaatderful agent prodiicri and gavi-ci us by
niattare, andt lei Iii atîvaitageN nut tir.tîwba.ckî ; i ib tilt u:reýtest
soivent ofai .11aturi tir .îrîalicia laîluailsb katowsi ta claeiitry ; il
becuites aiîpal)cgnateîl wvitli ai daficreat cleitenîs. it ote forait or
otiier, an îîlacla i caonte%. ait contact. aitt absorbN irc carbonic
aid gai freina uicair aad aiiîiona taita clic air andl carili.
Carboaie acid gai tiau% fbrit- beciieb the hie ofitie aValtes antt
coabies il ta take Upt tiltailier-aibe insoluble carbonates oi lutte,
iii.igateuia, etc., hliîng tiacaît in solutiont as bicarbontate ai liane,
latagaiebia, tc.; the coldcr tilt waierantt :ic lacavier tic pres-
suire the aîîaac gab il t ohtaiis ; r allteîucnîly tue larger the body
of water or tic tîceper ilie well, ste ausure lîcavily iaîîpaegnated it
is wviti the salitb ai lutte, niag-nesia, etc.

AIl nagiial watecrs ire aiibuctl wiîi tl salis ai tue iolawittg
aîîanea.îl bases :linite, ita-giiesia, sodium, paitssiuafl, iran, salica
andI :luininiîuî, conbiactf witiî carbnate, liydroclîloric: anti
sulphluric acals,, anti ,satte% nitedîcanai %%.ters witii pîtosplioris:
acid, or ail oftlOsant ta a uisure or less exteni, according ta tilt nature
af Uic soi) or Uic conditions an whiicl tic manter percolaies <lie soil.

Thse calciuî, coianonly teraîaeî limie, is takens up in tue ferais
af sulpliate: anti bicarbonatec; tue miagntsia as bicarbonate, sul-
phate, andl cllorîle ; tht- tîdîiaii and potassium as clitiride, sut.
plumte ud carbor.ate . Il irait as bicarboinate. Iran as ivell as
aoppcr is fessus] in solution as n sulphlate. The aluainunt exibss
ai the wattr a% a sulplaatc or in !suslienbioni as an axîle -
tire Nsta s ni slicc acid. %%*ien ive gati a wvater conînining
Mulpl ie (if crois or copper ait solution, une %tnct:l>y find fret
sulîtlurîc acid :alci

"l'it s>.ts oi hit .1aîd ala.gaicia, i ro-f, sîlicn, oxitle, etc., are
sleftaraîang aaîgrctiieiît', ; uIl sulîhiatc ai liaite <arias a vcay

liard Caitpatt llitriasitan, alherîatg very tcnaciously ta the ftot
iti. as %ci), liard î', break cil, <lccotîpouc or dissolve, and.

Ilal. ail sulîliaietcs, ilis a very %talle baIt ; it ifi çonicyed lata tue
boalcr by tlle u ate s a sulpîtate, Ana as suci cenr tue scale
Itraitatain ant i aneia c% en soluble iaî its oi a acial, anti i s ïia-
tîraical tua datbi-t- ai witia haydichloric: acid ecaeft in labora-
tory ivork.

Thae niîiv %ulîstainreb ulliili cals bc btacce.siuily uci ln the
lider iii bîreak uii anti couvert suiîîlauî ai fiuie iîta a forai la
iîlaichil ast i l e v.ily wi slied oui, aic stignrs properîy bîcarîct,

whliq Il, %%lien *autd tlimier rite higli ht-at, and thec cxaý,tang candi-
tisans oi the steai bout-r, con% cri titis suiplie ai lame ca a
comtpe.\atiature af %:îcçlanr.stes -sant carbonate ai litair, antd titis,
in tit lireNr-cc ai tile tanniîn nîntiers, is prncticnlly converted
liste t.tnn;îItes Oi line.

C.urbonaic-. ai lante and aîitagne-. enter iîato tie scale fornî-
taon a% %ucli. iiiîaaîaat a vcry comipact ancra-tattian, due ta tc
great chicitiaiic tîiisèsiy tut-y hau c for hînt uatetal, %%laaclî is thenui

a atise af the Itilli%-iv flrofcilies of >ulpihatc ai linac (g>sIIIa.
htycarstic i caidla nd suîcçc.svely converteti mua a1 caaatplex

mixture ofl tue tannates of linte ant i aagnt!.ia nuiiîout any co-
tancinataon ta th ic tanti or anluara as cffécts te tlt stain reccp-
st le or isN ,tnnet(ioas.

ld.a entter% tlbe %cale faîntation .a sd anti also as silicate ai
t.atea.Sodiun il isster aiit, -lic scçair formation anly in
sitt.ii qaittacs. tna. erV Nstilbe tht-y rcm.uia an soluton

untal tht - uatcr an the ta.ler iae<oilncs %upersatuir.îccl,.tnd tanable
su hlt a greaier .quanaty; thr'c -,kits Shen cake on te hottest
parts tof th ut- it-r, f.alling oui ai stulititon ihi is % csy latngtoas>,
liauvasng liertitt % .auc af the biîrnang af.% gre.ît anany boalers in
locahiaies uaiaere lthe ltcil watt-r as la-glly amliregnatel îîath sodla
%balmIts.Vîtycta'«c internai corroîsion, wastîng .uu-.y ai thec iran,
cat.tg iliarotagli tht- Jtint% an.I connt-cl tns!, .ind arc tile cause% an-
dlit ilv i-C anc of- a corroion ai uîhichti 1will %patk aiter un-
dies .antlIt-r ht-at1.

Chhurntlca tif Issue and nî;tgnc-.ia,. lattIn ini -aint- leet wter-,
ars: erm çerra.stue ragents af iran. lIit-n1, %crv un-.ale li
îhey ie.ialail- me .iiou th Ilue itgh lt-aite b dc a of-ia laine
anud m n e.tntrng tlle %cale foîrmuation a% %ach. Tut- lic
clilt-t wlln-- utatt i -lra'Ingcn ofIlle water a% a hytdra-
e lo:îc .acrd. and hasa ahîrcl trau ato n tilt ican. The

-si tion ai % suth.tit aignesia i% vrry %inailar, ta that aif the- chlidelI
tinîtr tht- mniaeice of i îjh ht-ut. The satîphates ai iran ani
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copper arc direct corrosive agents to the iron and briller con-
nections, sud wviIl not enter Uic scale formation.

flias almasî iiînuassil'l. to neutralize suiphates of iron, coppcr
or aluagaiesia in a practical ainer. If you do it witlî soda, and
convert the staîpluric acid into sîtîplate of soda, ytau get an ex-
ce>s af soda salis, wviicli sets up galvanie action. If you use

lhiase, converting the sulphuric acid into sulpliate of lime, yous
gel sud>) large quantities af Rypsun Sislain l a short tihne your
boîlers wall be so full of a liard incrustation that it wi be iiii-
possible t0 rua thejat. Thle anly tlaing which has been half w îy
sutccussfi in the liaodiing of soluble suipliates anti fret sîalphuric:
acaîl, is a mixture ai sugars and starclîy miaîters of a coniplex
arganic nature, whicli have offset the action of the acid by
breakiatg up the acid radical, takcing the sulphiurand ineorporating
it wvith the aid of santie of its oxygen inta its own organic compoli-
sitions.

Spezîking of sodfiaum aand potassium sais, f would ask if il
docs flot look unreasonable to endeavar to treat water for the
p)reicastion of itie scaling deposits by the use of sodium andi
potassaum ealis, yet thcse salis are, an c)q cases out of a Socs, the
principal ingredient of clic so.callcdl boiter cornpouids and wvalet
purifaers, and it is these saits which cause most of the internai
coirrosion of steati bailers by their gaivanic action.

Interaai corrosion is the eating anti wasîing away of the
tlareads, plates and joints, causing enaeand also causing the
boilers andth lîir connections ta assumne unsafe conditions.
Wliere the corrosiois due ta chiorine, free iiydrochiloric: or hy-
drofluoric: accids in the water, wve fand tilt puinps and feed pipes
cateia througii, aie submerged pinrs oi the hoiler being irce lrom
sud> action an accouaI oflîhese acids rcadily passing off ivilla the
t>tc;tsi, antd we ;;et a sianilar action again ia the sie.i.iexposef
surfacesà of tie bailer and tic stecîil pipîng.

Fret buiphuric aciti lias a very sianilar action, atacking flhe
fées] pipes a great dent miort r.tpidly thaianclic bosler 1slf; ils
carrosaive action in tl boi!er is maorc uniforan and flot so mach
af a pitting and grooving nature ; its action in the stea-nt piping
liai îng :aliost ent'rcly a groaving -tplie.rance. WVhere tc
ilcîcîcajaus action s dluc t0 the presence ai aIn acid, il s called
a direcct corrosive action, and is generaily founil prciminent in
the Itcd pipes (coldcr piples) andl in the stcam exposed surfaces.
\Vlcrc the corrosion takecs place mostly an the subnierged parts
of the boiler, it is geaîerally an indlirct action, due ta ani excess
of sais or 100l puie a irater, eonîing under the head of galvanic
action, teraîîed by ciectricians electrolysis.

Thle blimer, as il is Menerating steain, is aiso gencrating a cr
taitn antount oi Malv.înic carient. 'rte boiler is a gali-anie bat-
icry in jisclf, Uic valves and uheir brass connacions, coiraposcd
of copper, babbitt, and other alloys, are negatiî-c, the iran being
positive, fonniaîng tlîc nega-tace antd positive pales, anti under the
igh lieat andl alier conditions existang in tict steamr boler wc

hia% c a galvaii batery ; flot only ib capper negative te iran's
positive, btat the very attolecules of tile iron in the plates and
tubes arc negative anti positive te acts other ; but electrolvsis
tiers flot take place in the plate because the impurities, or ive
tnight say, iorcagn lttatter, sach as silîcon, axygen and carbons
conipoanils, ire flot anid do no-, adI as concluctors between these
ricuhative andl positive pîoins ; the ivater in the nattirat condition,
chat is%, its clicinicil atfinities andl sali-cnt properties, being salis-
Sied wvith finie and oitcr naturan aîs wall flot aci as a conductor
beîweca îhe-,c potes, coasetiueaitl, liaving no conductor, the
battcry is flot connccttý] by iiater, but when asing distafledi
water, rmi watt-r, or watcr 'vith ani cxccss of sodium salis, WC
titen have a perfect conductar, the water assaming the position
oa ibaticry andI of a baitcery -Moltion, cofncecting aur negative
andI poýitive palts, and inciting andl generating a galvanic cair-
rent. We then hiave a truc galvanic bisîîcry cxisting, due te the-
gencerai nik-c.tap) and influence in the steam houler. The parer
the watcr, or the grea-ter the excess; ai sodium salis, the sîronger
aur xahîanic curet, the inore pronotinced aur clectrolysis.

Voit vell undmerSand that water contains a very corrosive
radical in the nature ar a hydrate ; the hydrate radical is 110.
Waîer i- composed ai twa axoms of hydrogen and ane af axy1,cn,
%%hich as a % cr> surong chemical cambinatian, net rc.idily decam-

pacd eccett uvula a soliiole metallis: base or red hot mectal, but
in ibis caxse, tînder the influence af the galvanic carrent, the
po.aitlvc mactal. which is iran, e\ercises a citemical affinuîy over
the wascr, chcmnically contbining wi:h ils hydrat;ý farming ferric
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hydrate, taking lip tue oxygen and part ofthe hydrogen of tllc
water, freeing part of lte hydrogen, witici goes off wiit tule
sîcam. Tii ferric hydrate g-aciuaily coutvert% into corcsIînnci.
ing oxides, due to the tig t itent andi boiiing of lthe solutiion,
graduaiiy converig int tue black ntagneiic oxcle of iron, se
namnet orwing o the gali-auic action in is mîanufaîcture ; is
physicai properties are titat cf a black gri'îy powder found at
lthe boîtoni cf the beiler wlien wasiîec cut, wblen electrolybis is
poing on. Ifycu cviii take a botter thai is pitîmog froin titis cause,
yon Reneraiiy finit zigzag pis anti gtonves coiîcd over wvtb .
baketi im, andi by îapping titese witt a immer voit tiîd.a reci-
clisi brown sort powdtr unclcrneatb, whicit is tue mlore freshly
fornteci ferric htydrate ; tlit cf a liîgiîer sbaie is tue partiy con-
verteti oxides, and the fent bandsfui cf biacl, griity powder frotin
te bottom of the boiter, witich yoîî cao examtine afier ritsittg te
cuber oxides fromn your itanti, yen wiii finci to bc tue biack
miagoctie oxide of iron.

Speaking cf electrolysis, wiîiclt we, front our stindpoint, teri
gaivanic action, ire believe il îruiy exîsîs as scc, and 10 prove
it consider tite large nccan.goiog vesseis anti ik of the trouble
ibey bave from Ibis cause and bo%% andi wity tiîey treal ih. rîîcy
use tons and tons cf zinc In offset tis very actint, dite partialiy
la usiog ton pure a water on account cf tbe uni %%cil systetii,ainci
furîter by what sait waîer tbey arr compelicci to use. NVe ali
know zinc le be one of te mosi p>ositve metals knoivi n i aI-
vanic battery work; il is more positive titan iron. 'l'le zinc put
loto te boier assumes the position cf the positive pole, conse-
quentiy it is destroyeti in plamce cf the iron by ite battesiysolutlion
in lthe sîcani boiter. lis reaction and conversion inteo ils oxide
are sitoilar In that ni the iron, il being destroyeci under the saine
influences.

0f ail the deicterlous actions sch tle place in steant boliers
ibis is lte casiesit Itandie, for you simpiy need tn saiisfy îtai
water wvitb senie veKet.abie starcit and saccharine niatter, ant int
titat way break up ycur conductor between îhebnegative andi
positive potes, wheîter tbey be brass connections (negatic'c) andi
lthe boier plaie and flues (positive) or the moiectiles cf tiîe iron
cf the boiter plate. It is impossible to set up a gaivanit' act
wihout the wvater assuming the position of the batery aind aci-
.ng as te conductor. Titis saie saccharine ineri mtatter in
conjunction %vitit tannin exîracîs miii cause tese pis anti greoves
in lte iro plaie (witere lte case itarclening pretective surface cf
the plate anti tube ts broken and te riaw steel or irgis exposeci)
to beal over, assuming that saine case itardcning appearance as
befcic. Do net understanti me te say tat you cao fili up te
liat bales, as tuai cannot be dione, the iran bcing gone, but lthe
surface of tese littie zigzag hales and pits miii lital over, ser-ving
as a protection ngainsi tue svater or lthe aimospiieric oxidaîlon.

Scaiing ingredients are convcrted freim crysta.ilJizable sciait-
fornting carbonates anti sîtiphales, baving a greait.affioity for itot
metal, loto non- crystallizabie lannates andi saccli-trates cf lime
andtimagnesia, bcbng a complex mixture of ihese wlth some car-
bonate, te sodium salis bcbng reatdily itantietin -0 lie saint
inanner. Thtis coniplex mixture cf tite saccitarales, carbonates
anti parîially converteti tann.ntes is cf an inell nature, having
lte pitysical properîles cf n sA oazy illud, cf lte same spcciftc
gravity as lthe %valtr, andi ne affiniîy for itot metais, necitîter bas
il the clay.hike properties, but il miii readily wasit out %-ith lthe
ivaier wben cleaning thte boliter.

In conclusion h migit say a few swcrds relative ta, the deie-
tenions action of oit i0 steaun boliers 'Many cf you io.day are
running large candensing plants wiib yonr boi-weii systenis,
and yan are geuîiog oit, vit ttc condensation, ia tce bolers,
possibly 5 la 15 draps pcr gallon. Titese oit separators are
a iýood tbtng, acnd do, possibiy, 5o or 6o per cent. cf te %ark.
s'ou ofîco bear cf the tubes tn a water.îube boliter buckiing up)
andi having la bc take-itocul; yen afien itear of lte bngging cf
te fire-sheet in tubular boilers MWhy is% Ibis? Thte specitic

gravily cf the ol is iigiter th;an lit cf the water ; tite cil dores
net sitle in ils naînral sute. '«e explain it as follows : Thte
ail caming 1010 the boiter floats on the vaîr; iiere is just a suf-
fieient quanîiîy cf fresit waîeî caming i0 îo convey salits cf filote,
magnesia, eue., miich aire îbrown out cf solution, chcmically
combining witi tîhe animal cl as insoluble cle.iîes, atnd me-
chanicaiiy combinîng wvith the minerai oiis- as a bcavy mass,
bot these ceemicai and niecitanical cantbinations bcing cf a
greater specife gra7vily titan te wiater tn lte farm cf liti1e giait.

be-ive propertics of titis mnixtutre caltsing tlin 10adiere to the
bot met ai, and tiy, being a perfc t nn*odcîr it arding
tc tralinlnsiun of the becat tînits to thc waîter, concenhraîing
heat iniltu paîrt of tue plait, catîsitg the iron o incih, anid the
pressure in the boiter forces ai clownl.

Slodiat baiis, so coninoniy rond in water, or wviîcîe il is useci
t10 counleract tis action, sapoifites the oit, c.iosing the bolers
10 finant and carry over ini tbe engines, aind shoitid flot bc
used. Tihis ci&cîc can be bticcessftiiy bandicci sviîiî tannin ex-
ttacts, the tannates formning complex organic coinposm!tions wvith
the ouls or an inert, iight, pnwdery nature, itaving no cheilicai
aflinity or physical aibsive propCries and re.îdily uasbing ont
%vitb the w.îtcr ai the oprning of the boliter. 1'o prove titis go
to the tannery and witclb the tanner take the lunes out of itis
val after lie is througb witb the tannioig proccss, and Mien lie
lets tue limcîor run out or thc vat you wviii find two or tbrec scoop
shoveis finit cfan ineri powdcr, wiic rcadiiy dries ont andi is
ternmed pure tafinin by tue t.muniug experts. rThey cdain, that
ibis is insoluîble, aînd -irc ti w-tnt of a soivent so thai tbey crin
snccessfuiiy ose il for its taoning prnpcrtieb. Wec do font believe
titis te bc tire case, ab tbe tannin in this mixture as, cheinicaily
speaking, part of the mixture, and the tannin is sattisýfite by the
fatty maîters contained i0 the bhâte. We aini 10 gel titis saine
rea-chion %viîiîth il by puinping ini Ille boiera: prol)er>y
blende'I miixture of slippery clot, starcites, sugars and tannint ex-
tracts.

We bave found ibat wve cao succcssfily colle with imosi of
lte deleterlous actions tikig place in steai bolers %viîii vcge-
table oaitcrs, and vegetable tuai ters oniy. sointiies uing front
5 bt p0ler cent. of carbonate of soda to partially cul tce
starcbics and aid in the action or tbe sugars, but, corrcctiy speaik.
ing, wc are vcgctariaos on ibis subjet, aond do not believe thbat
perfect resuits cao bc obîained froni any oiler meîthods ki"'wnt
In scicnce.

THE CARE 0F BOILERS.
Titie bilier bcbg thevital part of tie stcain plant, witicb again

is thc ccnîcr of ail motion and life in a miii or faciory clepeod-
cotoun tit forîn of poncer, alil the NIkli and attention possible
shouid bc dircctcd In ibecir preseration in gond ordcr, and ai
lthe smalicst possible expense consistent witiî good icsuiîs. To
ibis end ail nmeans.proposcd shouid reccive the carchul consiclcr-
aîlen of uluose inercsird, se glial the best plan aupplicab.le ina>'
bc choscn in cach place. Il is eviclent ilat tbc sanie otetitocit is
flot pracîlcable tindcr ail] ircoînstanccs, for scitile the gencrai
principles involved are in ail cases the satne, the working out of
tîtese principles ncccssariiy varies. Titus ail waîer der;vcci froni
wnclls wvlicre rite uodlerlying rocks aire anythiing except gran.
or sandstone, contains a greater or Iess proportion of soid mat-
ter, va-r>ing, according to ont list in miv possession, froîti as uitie
as 6.7 uirains pier gallon In as mnucit as 353.S grains lier galion.
Io thc samutlocaities the w:îtroftbie strramb i% likeiy in partake
tona consideraibl cirent oif the ch.-racteristics of tit in tue wvelis.
Sa it ntay be stitt that o% er tbe greaîcr pari cf tbe rocnntry il
is impossible 10 procure evcn coiuprativeiy putre wvaicr. FEven
that sîhicli faits as ram and snow in inbabited iocaiîics ccii.
tains imipîritics wvaslicd froîn the atir i0 its diesccnt, altlintijzl the
pioportion is sc' sinaii as fnit to intcrfere wvitî ils ue in boilerq,
provided it couic! be obtaineci in sufficicot quanîity; but ibis,
from lte nature of ilic case, is imipy.acticatbie.

Of course 001 ait the soid tnatcr founcl in wveli mater is of the
kind ivhîch fornis scale. Lime and maignesia arc the îîhinripai
ingrtdients of scale, wiith nt limes a conibination of iron andi
sonmc oiganic nîtcr, a rnimule of iron cpcci.-ily forming a
pecuiliriy bard andi obstinate scaic. The qurxion of --rcatest
interc-t 10 a mtan in charge of stian boilcrs is: ',1 lw %hall I
gel rid ofuhue seale in nîy boilers?- Tt7c correct.inçttr perliapjs
smacks of the Ilibernian, but I believe it i bc. l'The bcst wayv
in remove scaic from boileis is font 1n Ikt it in." %ficr a dozien
years.of experience wlîlî wat.cr contaaning -,ccntccn in t'centy
grains cf snlids per galion, the grealter pari being of the int-rusîing
kinti, 1 arm satisfiedl ît witiîa littie care and the uccnfmatdcr-
ateiy Vo c xiamisi sîcan lieair, no trobtle ncrd lic itat witl
scile in a bo-ler sshich is; weil taken cearc of.

Une great trouble in this unailet iN i.it owne.,% are tsnw'Itiing
ica aliow te firemen l»Casonablc compensation for the extra limo
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reî;oîret i taproperi>' to te work cannocci wvit keceping the
hoslers cie;în. Sortie ofiîy allais a quaiter cira day's pay for lthe
tiîne necessa.ry tii Stitty ta sasi ot atnd cie.io tif) generally.
1 i is sa.Ie ta N %y sislt lte flirettian, uoiess mtadle of >terrier stuif
tin tîte ttaiority ai lthe race, uo-s 001, on ani average, pu In
ititcil ile ltune lisait lie is pimd for. (Jîber ast nes aliow foul
lu>' for te <lt>, tie;etdîtg sont tilt engocer anîd firenan ta kcep
lthe plant up ta îtce Iiglmcs, conitiomn possible. Jos une sutei
plant witit ressorto uitar boiers, wiiicit lia% heco rnon for lifîcen
ve.ar>, svth the kzinci ai waîer Jîtst inentionedl, tic, trouîble lias been
tat %voit) %cale on the boiers for tens years ai leatsî; anti Ile
lit tiers are tlof ailthe niobt remt constrtuction ciliier

Vcry intatsb dcpctits on lte cire taken ai tue licaters as tai
ilicir efficiency, for if tbcy -are :îliowed ta l)eclnie foui, tue ac-
cintilaîion of sit-% i hable ta pass ai n Ilte boiler, ;si Iras:, if
the iteater is onc ih the ciaseti varitl>. W~hte it is a litile moore
trouble ga take cars: of anr open lieter,.as iiey are gencraily pro.
svitid svoili sotnse kinti ai a tiller mistcit rcqtitres saute attention
tai kecît mn gond aider, îiîey are, i thiol<, ai utile more efficient
in lie:îtng tce fecti walcr, sîlte lte proportion ai .teain Con-
tictiseti 10lthe process. beinig pture %vissr, ts .'lso aif sottie .idvan-

stage. Wtr tue plant mx of bubtcmsent size la warrant tue expiise,
or isiiere te niaer is sa liard as ta require il as a ineasute ai

s.afeîy, Ilte addition ai a lov'e steatît lItater ai proper sizoe iili
afinost pres'cnl -icaling. The itater tecing raibed i) the lttiipera.
titre ai tb:îi in site bailer, pracîicaily alit e incruttng niater
is drojîped b' lthe wvaler, n-hicbi is iîc frcquýntiy filtemeti îiîrough
a Layer of fineiy.g-rounel cokec or siotilar substance, antd sa enler
lthe boiter practicaiiy pur.-F. IZiddel. in Aitert-t-în Miller.

SHAFTING, PIJLLEYS, ETC.
IN" tiestgnmtig a iiil or itnubatrîuring pîlans, says C. R.

Toînipkits. 'M. E., elne abute minsi imuportant feamues, %bidie frain
tue tirnsneint for goond anti suffirient powver, is tbe Uine ai
biiafting anti lte necc,-ty ituilcyb for the purpose ai trans-
tnitiing tic power to lte ses-erai machines 1n be îtscd. Nosi, il
is jusI as inmportant ltai good jucigment be inanifcsted i0 titis pari
ohe ptlant as in aty allier. 'l'le fict is idint inucb neetiess ex-
pense ts orteil catisrdi tte tirsi instance, hecsides a continuai lass
ai paneVr Ia tlle st-cond, by an itîjutiicious seicciion ai tue
shafting.

A ftne ai -iafttng unnecessatis- iicas-v, vsith puilcys anti
cauping-i ta inaîdli, ot oni>' invoives «a greaier expense in the
firsi jîlar, nheIiC)cr îî is puircitaseti by the potind or foot. bot the
exira amaulni ai friction on tue jotîroals c.ttiseti by itat wci..hlt
is a factor Iliat bhiild ai-a le takens îlts ctinsjcr.tion. hi îs
a wveii-Lnown i.îî tuaI thc icionai resistance with ail batdies
in sliing cotntact iý tn direct proportian ta tue weigltt pressing
lbeot togiier, Nusas Iltle svtgii ai a uine ai sbitîng w-it

lie.asy itulicys, sn mnasser mhlat the spccd îo.î> bc, ss'ihl c\ert a
costbant frirtuonai ti-tn<ce in proportion to lthe weîglit.

Modeii Ibcre cars bc un queNtion aN ta the cconoîny in ai cas
ai u-miog a liglîtet sîtafi at greniter spccd itan %vas fonncriy tue
case, -soif it a!, flot aiibahie untier any conuitiion ta go tai ex
tretincs mn collier case%. for tue rcabsnsa, mirth a bidîe fareîiatsgiit
andi caculàtinn in tue tir>i iistaince, n-c ina>' avoid cubecr.

Asa rud i n aI iidrns nstill% an(l fan-larmes, tue iendcncy lois
hten towssart li;itcr siîaîtin anti ptiiiess of sotail diatnictcr,

%%its a corris-pntiingz highrr speeti, and ihere is noa question bt
ilucit nitr -4aîtsir resulîs hiave been obiained. The
shortesi anti ini ihable n-ic tont bas been lamati ta oitain
thc tar'ion'ai t-cngtb a)fial sites ai %ithîn<', is Io nîtitipiy the
cube of the titatueter hi- (bo. aîîd this jîroducs, by vie rnuniber of
res-itîttans pet mntle anoil dtiie li v o fa- the homse-
passerr. The tiltinîntie torionai sircngihi ai a s-hait is not the

ipuWCI eil Inti s.'t i 1Jf, tout I post 001 (lutte scif.i ent ta
givc i a pe-niaLntt t-et.

Suis, iLuorin ibihts t-tilt, %ià hl h.ts been scîmfiedtri 0màoy
cases. a shifî ; millbes in dianieter ai zooî revo-aiîtinns pier minute
iînuiti nlot lic îcsîuired tn sabeiy ir5flsinit 3: horse-power

%%isîte t'y Itle ,.anie sule a %haht of - unshes sitatîtete r tfhe samec
qîtai: td sr-in n-inniog sI ;~,o tes ol.itdonî ili saftly transinit 43

harte-pa et. Noi, &Hl ailier iliinj& brtog ç-qîmai, ii is et adeni
iliat uiîtt not %)%et 3- bire paîset s, rqusreti, a 2 incht %liait
at 3;oo tcsiitkons ie Iisnnoaîc t% tue tnt'st econonsal. For cx-
ample. the wvcb>ht <'ia Loie tif ; in h,.shafînjz ;ci fi. long. sithoi
c-oupltngs antd isicY- ;5 potinds, wbte a z nch shaht oh Ilte

saisie lengtbt wcigis .124 pounids, a différence in wceigiîî of 539
pnoisds. Na"', tite fritional resisIlticr, a!i beforc sutescd, is in
nroportioti tu thc weigli, andi %itltout an>' Iubric.sîion il is esti-
niaîcd tîtat il Itnsolions ta 25 lier cent., but %viii a gond lubrica-

lion titis îtîay bc recitîcedl, according lu the best athoriîtis, Ia 8
lier cent.

àNow, îaking 8 per cent. as the averag~e, wve fond that with a
.3.incit shaft m: have a1 constant frictionail tesist-tncc of 76.40
pouinds ta contetîd wviti, whlti on te contrîty, the frictionai re-
s'statice usPon a1 2-ioch shart anloults ta but 34 POufids. JIlc an
inipo.iant question arises whiciî bas bcen frequent>' discussed,
and lthat is uvlîîther tlie blpvcd lias anvyiiîitut do %vîih te fricîjanal
resist.-nce.

One auîiîoriîv says ditat " wviîh liard substances anti wtitin
Ite hitoits ofabrasiion, friction -s as [lie pressure, withoui regard
tu surface, tittte or v'eIocity." Ihs anatiter place the saine autitor
suates as foiiawvs :" A rcguiar veiocity itas no considerabie in-
fluence on friction , if îhc velocity is itcrcaised site friction is
tircater, but titis depetîfs on te seconîiary or itîcidcntai catuses
as tue gcneration afi heat and lthe resistance af the air."

Non', wiîiîauî cntcrittg ino a futll dliscussion of tits question,
if nec takc the question of sîtccd ino consâteration, tut- argument
ts stihi in favar of the ligliîcr sbait. We fond fic frictionai
resistane in thc 3-inchî sitait n'îiauî talzitg lthe suteed into
considcration ta bc 76.40 pounis. Non', if wc moiîipiy this
by the speed, as sotie conteod il sbon.id bc, wse have a total
resistance Of 15,280 pounds per minute tel omemcue, whihe
%tiish lte 2-incit shait hy lthe saite proposition %ve have 50,200
potinds per minute ta avercome, siîawing a difference in
frional rcsistance in fatvor af the 2-inch sitait Of 5,080 pnunds
per minute.

Nosv, as to tite question ofipîlcys. In arder ta abitain say
9oo res-oiutir'ns froni a pnîiley drîven iraîn a 3.incit sitait at 200
rcs'aiuîions per mnutc, il wiii rcquire a pulhcy .36 incites in
diamecter, wite tue saine pawecr aînd spced inay be obîaincd
front the z.incli sitafit ai 300, res'olittioos iroin a puliey 24 incites
in dianieter.

Notv, in the frcrgoing argument in favor ar iigliter sitafting
and higiter zpecd, ic torsianai strcngtbi of the stit Ita s onily
bccn takecn ino cuns;dcrain, and Moite the torsionai strengîh
af a shait of a certain diatueter ntaiy be atîîpiy suflicient 10
transmit tite rcc1îired poser wiih perlect szîicty, stli the laterai
strentfi intst aso, be consideted. A shah, no flatter sviîat the
size simy bc, ti) aoder- in fitilili ail the conditions of practic.îl ms
nitist pnsscss sîtfliestcnt laierai strength ta stand the pull af Iho:
belis, togeticr w:îlî tue sudtien shocks svlidî tnay be sutained
ulitcn lbeas'>' inacines.are sîairted suuldeniy,, anti for ibis reason,
under lîcculitar conditions, it tna>' be :dvisable ta use a sitaft a
trifle larper itan tc mile cails for. Boit lioier aordioanry condi-
lions, if ste ditance hetîveen the boxes or Itangers is in pro.
portion ta the sire (if tite iaft, it ss'iii nat be found necessary ta

V'ary Inluct front lthe forcgoiig rie.

One of tue tnost carnîron faulits in crectiog a line ai sbAting
is in tac) great a dist-tnce beîwccn tite becatinits, anti h is ohtiln
tue case tioat a suhait abetotianîl>' beas'y is rendered ineffective
brout this causeanti nben a machtine: is slaried tue shah: springs,
so as ta ca'use tite belt ta slip, uniess the pulicy bappens ta bc
close ta the hearing.

Whbite it is gond praçticc tn alh cases where the conditions wsiii
admit to ton aI lie-y pullcvs as close su the hcaring as possible,
sîtil ix is tiot aiways practicalin do so, conseqtàentiy tue site of
tue shafi andi the distance bctwecn the beariîîgs shouiti bc sai
calcttitted Chat iberc %vill be suflicicnt lisenti sirenogîh ta adlmi
of îîiaciog the pailcys upon nny part of tbe shait beîwcen the
beartngs.

Tliere is ne question btt: as a generatl mile a shafh thai possesses
suficient torsooal strcnogtli10 performntite work, w-ith anmoderatoe
ailowance bar fansingenciesý isili, if ihe bczarings are, piaret ai a
prtopcr tiisance apari, aisa possess sufficient laierai streogtb
for ail practicai ptsrposes.,

Io pratcticail experienreit bias been foundb tht nowa reliabie
noite for ibis purposir is îo loree tinir, the dianieter of the
shat in incites for the di>t.ance fromn ccoter ia centcr of tbe
beariogs in (cet Thlis a ha'it of 2 inches in dianireter shouiti

bcG feet tram cers ta crnter of its bearines Ono f 284
tothes% stouiti rai for - fet inti 0 ins-hes, wltile one of 3 iorhes
niay lie 7 fées, andi so on.
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THE STRATTON SEPAHATOR.

Tire following is a letter frni Prof. I. C. Carpenter, of Sibley
College, ithaca' N. Y., reporting a test made of the Strattori
lmpraved Separator this year:

" 1 send you with this letter a short sumnry of the test which
we have made on the Strattan Scparatar. The results show
that the separitor is prnctically perfect, and reninvcs ail tire
nioisture which can possibly bc taken oui bv mnechanical rncans.
1 thirrk ive will aake anotîrer test in wldch wc inject water into
the stenan pipe, thius increas;ng the perccntatle considerably nf
water in the steai supplieci. This latter wili flot be of gte-it
practical interest. but will bring out, of course, the cipacity of
the separator for extraordinary conditions. If you hrave no ob.
jection 1 will publish a capy of ibis report in the ncxt nuinhber
oi the Sibley journal, and for thnt ptirpo!>e wvould be pleased ta
have you lban us an electrotype showing vertical section.

THIE STRATMO? SrA1lATORC.

"TrtsT 0F STRiArrON lMr'ROVFI) SFPARA.TOR.-Far 'bis test
the stearn pipe leading ta the separaror wvas surrounded for a
portion ofis lengîh with a jacket which could be filied wiih
water to any desired hei.ght, the pur pose of the water jacket
being to condense as great a per cent ai the sieam as possible.
Thre discirarge of steam fram the separazor %vas led in a surface
condenser, where il was candensed and the arnounit carcfully
weighed. The drip aiwaier discharged from the separatar was
led ta a bar rel standing on a, pair cf scales, and accurate
weighings were mnade ai the water taken oui iram the steam by
the separator. 4 throttling calorimeter was placedi in the
sîeamn pipe directly afier thre sîeamn lef thre separaror. Pressure
gauges svere placcdl citirer side of tIre separator. Observations
were taken and Uic resulis rcduccd by Messirs. Collins, Hiubbard
and Thamas ai the class of '94, The foliowrng is tre gencral
summary ai the results: TIre steain supplicd ta the scp.rtar
contarned moisture, the perccntage af which varied from a bile
over 5jo nr.rly 2t. Tiai dscha-rged iromtlic separ.aror wais r
cvery c ncarly dry, it coniaining in eveiy ins'ance iess tran i
per cent. ci rnorstumc The separatar was warkcd Up t ils fuali
capacity, and there was no appreciable reduction ai pressure.
Thre surrimary af tire results of different runs is given in ihe

appended table. During these runs the miter was keptil at
constant lieigli in the separatar:

3 .. . . 215-3 . ) .

5. 61 20.9 0.94 99.02

The Goubtit blanufacturing Company, New York city, %vio
ire sole ii.nnufacturers oi the Stratton limprovcd Separator, arc
reprcsented in Canada by WVm. T. Banner, 415 Board of Trade
Building, Montrcal.

PATENT WATER TUBE HEATER AND PURIFIER.
VF herewitb illustrate a patent water tube heaterand putiier,

manuîaiciurcd by L-urieBfros., ai Montreal. The m.nuf.tcturers
dlaim for these heaters that when applied as raied they will maise
the temperatuire of feed svater ta from 2id* ta 212, and tirat the
impurities in the feed water that precipitate ai boiling point wili
be deposited rit the bottomi of the heaiter, wherc provision is
nmade for bloîwing it off.

As will be seen froin the cul, the upper tube plate is entirely
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PATESr W~ATERt Terng IIVATKR Am) Puxrigit.

separate froni sheli or body of lrealer, thus providing (or (rec ex
panisien af tubes independent of any other oriterials uised in con-
struction. They are constructed enirely oficast iran and brass,
nraling theni almasi indestructible.

The water eniering ai bottoni (and bcing distribuied by de.
flector,' passes slowly trp the tubes absorbing heat in ils p.-sbigc,
ta rrpper chanibers, where il is sll surroundcdi by exhaust sîe.îm
tilI dischargcd.

The di!bchargc pipe projects dawniward inoa cliamber ta avoid
carrying scui (loin surface ai waîer ino boiler. A scum blaw-
off is providcd, wiih dischargeat boîiam of heatcras shown in --ut.
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ELECTRICITY FOR 141IND.

An important -application of tlic thrcc*pliase systenm ai long
distance transmission ai power bas recentlv baera installed and
put in apantian at the Slver Lake Mines, near Silverion, Col.,
wliere Pottier 15 transmlitted! -a distance ai tlîree miles thiaugli
saisie oritite raugliest cotiniry in Colorado. It is attracting con-

FIG. i. -1iiiLiK.I'iIASiK(,ENEKRA-TOk FOR LoNGo-D)isTANtrTitAi's.
sîis5ia'd AT SiLviitTON. Coil-

siderable attention aiîîang trining inscri, -as il is tlic first thrce-
phase plant ebtablishedl ia the Rocky Mouantaîn region.

Tueb success ai direct casrent transmission bas been tharoîîgb-
ly dcnîaonstr-tiet by transmission plants naperatiag, not only in
Colorado, but ricîseliere aIl oaver the world. The expease, lîot-
evcr. inseparable front direct current transmission, precludes
ii uig..st.un tif ittai Nybienm tai int1* plates wherc the ditîan<e

c%. retd ý .î critn imote nuintirr tif fera This tv-1 ti b reitI.I'

tiadribiuod titrs. i% tstîc thm if I ou si r a.n tir ir tnsmîîted
by direct tourrent une trilte it 500 volts, a. being allowcd for
los?, in ihlie ae utcoppCr %%are ncccss..ry will çust ibout $2,ooo,
%%hile lor tise sainit hurst: pawver traasmitted by the sanie systcin
for ca suites ilt %tail to!.t about S2,ooooo. If, liotvevcr, the thrae-
phase castrent ati 5,000 volts bc cîîîploycd ta transmuit the 100 it.P».
tara miles, the cost will not bc more than $2,occs. In oather
wvords, a givea hoise pnwecr cars be traasinittcd by tlic thrc-
phase systein at 5.ooo volts, tea tiales furtiier tisai a similar
biotse pawier by thc direct castreat systei at 500 volts for the
saisie expenrditurs: in coprecr. As, therefore, the question or dol.
lars andi cents is a înost proîninent factor in ail transmission ia-
stallations, ilme ibicte-phase sy:stemn, wvherc long distance trans-
mission as cancecie, is the most practical systeni because the
niosi econoinical, corancrcially speà-ing, and the installation ai
Silherton is a sitikig exampic ofibis faici.

he Sîlver L.ake graup ai mines lies about four miles south-
arast oi Silverton, and is situatird at an altitude ai 12,300 fet
-boys: the sea level. They are owncd by Edvrard G. Stoiber.
Thc aire sntae catrres both gold and silver, is ofa conîparativcly
lnAw grade and reqîmires. concentration.

Ilcvious ta tht installation ai clectrîcity, the inill, which is
siituated on the bhorts; ai the lakec, near tbe inauth fif the mine
tunnel, unis rua by mirant. Coal vas brought ta the steamt en-
gins bv the zigzag p.%th up the atounatain sbown in figure 3, and
by tht time it scached the iurnacc cati $&75 a ton. This ne-
preseatced a inonibly t.%pendliture ai altosi a thousand dollars,
andi the exliense proved a bardea whcb %vent far ta cat up the
profits ai the mine. Reionn, iberefore became imperative.

The plant is natt operaîtcd by %vater po«eer, vich is brought
fiamn the Animas RBvcr, above Silverton, thraugh a 3 x 4 fot
siassie, 9,750 ittt in letgth, % hich cirnecs 2,350 cubic feet oi water
liet ninute. Flumec -aad trestle.are shown in figure 4. Ont ai

the great advantages of electrical utilization is here dcmon-
strated, for it was found less expensi ve ta build ibis costly two
mile flume, running froin above Silverton ta a spot vwherc the
necessary liead could bc utilized, and ilien tic transmit tlic cc-
tricity back to the mine, tather than ta continue ta burn coal at
tie price wbich it brought at flic ioutt ofai-' Silver Lake
Mines.

The head of water abtaiaed is about igo feet ; ibis develops
on flic water wbeel shaft 640 ji.io. The plant consîsts af two
fout foot d 'ouble nozie Peltan %valtr wleels, wvîth special buckcets,
beit connected ta two i50o K.WV. ('200 11.1-.) Gcaeral Electrie thrcc
phase generators.

The current froîn these machines is given out at 2,5o0 volts
and is traasinitted over a distance of a litile more than titire
miles ta the Silver Latke Mill and Mine.

The canductars arc Na- 3 B3 & S barc copper wires, ane for
eacha branchio aich iliree-plîase circuits. These arc strung front
tie pover bouse, showa ia figure 2, Upl the mounstain passes and
througb the rugged forbidding country showvn in the illustrations.
In ane place where a chasni bas ta be spanned tlic %vires lenfp
from pale ta pole a distance of 275 feet. They.bavebeea strung
with especial ente, as befltted the abnrniral conditionas. At ench
insulator the wire isrua îliraugh a short piece orrubber tube,
as an extra pi-ecat-tian against leaka-ge. Lightnaing arresters
arc placedt ai cach ead ofithe line, and an additional saiegîtard
against passible dantagc by lightaing is provided in the shape
ai -a barbed iran wire, wbich extends the entire distance ai the
line aloag the tops ai the poles, ana is grouaded at evcry second
pale. In this country, where the storms --tre frequent and the
ligbtning disastroîts in its effects, cuery precautian is tak'en ta
irustrate possible damnage frant atmaospheric discharges. The
most effective lightning arresters w'bicb have been fouind for
tbis work, are those wvbicb the General Electric Company itself
manufactures.

In the winter time the snow lies thickly on the graund -and ail
intercourse betwien the mine and civilization is almnost cut aff.
Saine idea (if tlic difficulties ai tlic road niay be gathered by re-
ferring ta figure 3, where the -zigzag route up the mounstain is
sbawn.

Arriving nt the mine, thc currcnt is stipplied ta a îoo c.,

FIG 2.-POWit Ii0VSK AT TUSi E tD ai' Tilit Fi.ttui'. SiLvrtiTo,%. Coi-.

tîtice-phase induction mator, rua direcily fron the pritnary cir-
cuit. Anaîher 100 mt. mntor, as %vell as ant of 75 1..,are la-
catedt bencaith e gnouind, and current is suppliedl ta ilhese i a
pressure of 22o volts, the neductian in pressure bciag effceed hy
stcp.down transianners. In addition, a :5 11.;. matei ruas a
puniR rising watler front tht lake ta the mili, and one small
i l.'. matair aperates a blawer and the lights for a bunk, office
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and ather bîuildlings, botb being ronnet-ted in the sccond,îries.

Tluc induction inotor tîscdl is aui excelleunt reprcscntation of
tue latest type of allcrn.îting current nuotor built by tlîe Gemicral
Electric Co. Tlhcre nre no coiniutatois, <-ollector rings t-r
brîîsles ; Uie field winding is conecteti to the circuit, but iluerc
is fia connection betwecn thc armuature anti asuy externat souiîcc
of cmirent. Tlue îlree-phansc _______________

thrt riin avnd fags i
thrent fiel ng aintiing i 
correspouing cutrents in he
armature %vînding, andtihe
armature revolves. The fieldi
armature cores are sa coin-
pletely laminate I huaI al l
loss framt edtiy currents is -

practically eliminateti. l'lie
speeti of the motor is nt ail
loatis practically constant.
The starting resistance for
prevcnting any excessive
cnirrent in îhcarmature winti-
ing, while gaining speeti, is
contained in the armaîture
ussel, andi the hanie shown
in the cul serves 10 cul out
the resistance wvhen hue
iuotor is fully up 10 speed.

The interest in this mine
centres, of course, ttpan the
ecanomy induceti by the elec-
tricai installation. The
power used in thc nîill anti
the mines aithei prescrnt lime Fic 3 -Zt;zAGrtRAIL Ut' Tii
is maie than thrce limes as
much as wvas tuseti whcn gerteti by the stean orngine previ-
ously emploved. If, therefore, $i,ooo a month or $12,0OO pet-
year woulti bc economizeti by usîng the sainepower, an econoiily
of not less tuan $36,ooc a year is cifecteti by the aperation of
the mine by clectricity, andi a grealer power is available. This
has allawed of the operation of niachinrry inside the mine for
the fit-st time.

Belote stuch figures as these any question as 10 the cconomy

r,

EDITOR v. SUBSCRIBER.
Dwr à[fuî1ur, a piper printed in Berlin, Gcrman)y, itidîtges

in somic catîstic comments concernuîîg tîtose suhscribcrs wlîo
cxpect evelythîing, and give nothlîig. Il dcclares Oint a traite
piper is expectcd t0 supply informantion vcry oftcn outsicle of ils
sphere andi fieldi that il nitst inforin miantifacturcrs or the par-

tîculars of ils own busines!s,
t - teven t0 tic exterit of showing

thcmen how Io rcducc expenses;
mut, tin fact, be a gcnerai
ativertiscron tllstibjctîsvit-
in the commercial nioniain.
If, says titis piper, the editor
shoulti ask wherc lie must gct
the information, the sub-
scribcr is apt ta reply, «' h is
nonc of your business." The
editor thercupon shows pre
ciscly What arc the duties oif
the subscriber ini relation to
the journal ho takes, and ber-
-tics tic reader for flot sup-
plying liimn with such facts as

- miay caine within lus notice,
* andi which, wvhen tieveloped,

would probably provo ta Uic
mutuat ativantage of edior
anti subscrîher. Tiiere ii
much force in this. Sub-
scribers; have it in their pnwer
ta extenti the tiscfulness of
their trade paper b>' making

MOU'4TAIN SILVER1OH. COL. suggestions andi submitting
facts ; and lie wvould, iindecti,

be an indifférent editor wlîo refuses ta consider iliîcm. Newvs-
paperdomi perhaps, puts it in the best possible light by saying
that a inan who subscribes for a tratie paper dues su, tiot only
because he is alive ta the interests of bis t rade in general, but
becausc he expects ta, flnd in it-anti gcnerally dots-informa-
tion andi suggestions of value in the condîict of bis own busi-
ness. Such a man rendis bis papez froin ent 1 enti, ativertise-
ments and ail, comînenting as he gocs along. Many things

1 F#e. 4+-Tigg FLWJE.- SIltVrEiTON. COL.

of an electrical installation, when coal us inyvbcre near the arc jotted tiown on bis rncmo pati, for evcrycl.ay uise, andi for
ptce it is in this case, heomes irrational. enqtuiring further int on lis fit-st visit ta the market. Andi as

________it is necessary for a man Io bc %vide awake nnowadaiys in order
joseph Wtisbois. ol Guelph,. Ont., tin the eznploy of the G. N. %V. Tcle. 10t succ.ecti in business, these are the men who subscribe tn

gnuph Co. as repairer. was ion orer and kiled by a Graind Trunk train their trade journal, anti are the advertiscrs' best patrons. - The
rt=ttly. Effective Advcrtiser.
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IMPROVED CORLISS AUTOUATIC ENGINS.

,riii. accampanying illustration teprcscnts a Corlissautoînatic
cnginc, as înaîufictturcd by Latirie liras., of Mlontrcal, for clec-
tiical purpases, wvith extra hcavy fi>' wlicel.

''li gencral dcsipn is a modification of wliat is known as tlic
girdler frame cnginc. The cylinders, traine and pillow block arc
cast separatc andi boltcd togcthier. The guides (bcing circular)
arc boreti and end af (rimle faceti at ont operation, thus securing
perfci alignisent wvitlî uIl cylinder. Tlie fr-ame i outer end af
guides fornis a comlete circle, nt whichi point a pedestal is
placed, tlîius formiîig a vcry rigiti arrangement. rTie steani
cyliîider lias four valves, two for steain and two for cxhaust, in-
dependeni aof cadi ailier in action, andi placeti so close ta the
bore ai tlic cylinder as ta leave file least possible amount of
clearantcc. The steami valves are aperated by means of bronze
spinies or steis; the c.'daust by steel spindies or stems.
Efflier of fic fotir valves nîay bc reioved by unscrewing the cap
scretvs flint hldr the bock cnd bonnet in place. The exhaust
valves are located, below tlie cylinder, thereby secîiring perfect
drainage.

Trlîse engines arc built fromn extra heavy patterns, and everv
possible precatition caken ta prevent the possibility af accident
or derangemient.

Compi essian aof air increases uts diclectric strengili. Cailletet
founti tli dry air comprcssed tai a pressure ai forty or ifty at.
mosplieres resisteti flie passage tlîrough it af a spark front a
pouerful induction coil, whufle tlîe discharge points were only
0.05 centimeter apart.

An accumulator îvitlî seventeen plates, ten by twelve inches,
is reckoned in hiorse power hours, equal ta about à horse power
hour. Taking this as a basis, it will require six cells for 1 hiorse
power for six hours, or thirty celis for 5 horse power for the
saine length af lime.

The voltage ai a sccondary battery must always bc eqîîal ta
or slightly in excess ai the voltage of the laoip ta be burned.
For examiple, a îwenty volt lamp wiIl require ten secondary celîs,
but ten celis wilI support more thon twcnty lamps.

Ta obtain the lengîli af wire on an cfectro magnet, add the
thickness ai the couls ta the diamieter ai the core outside ai the
insulation, multiply bY 3.14, again by the length, and again by
the thickness oflihe couls, and divide by the diameter ofithe wire
squared.

llloîttng palier, saturatei with a solution of iodide potassium,
ta whieb a little starch poste hias been atideti, forints a chemical
test paper for: testing weak currenîs. W/len flic paper (slightiy
damp) is placed betwcen the terminaIs of a battery, a bItte stain
appears at the anode, or wire connecteti ii the carbon or

MIJON iNFORMATION IN A SMALL SPACE. positive pale ofithe battcry.-3oston journal af Coimmerce.
DROPINîG a Steel mlagnet, or vibraîing it in other %ways, di.

minishecs ils magnetism. PUIBLICATIONS.
il is saitiftiai steel cotining 12 per cent, ai manganlest cari. Mr. Street of the Gttawa Etecîrie Company. is introducing a new ozeler

not be niagnctized. ledger and sysîem af
Flaînes and cur- keeping etectrie lighi

rentsoaivcry lioi air . ra .. mter accounts wiîh cus-
-ire goond conductors taînes. whtch appears

ai elctriiîy. An 1 be mucti superior ta
ofclectriit. boni the meihods generaity
cecinear aboday used. Il cifecîs a saving

ploon ea c1failf lime and book space.
! î oses lis charge. A custoamer's account,
In cliarging a sc*cuyigfon ct

ondiy batery the34 page, shows the nieter
clectr-nin-readinga. debits and

tiveforc stiultinatcredits for a number of
tive orceshoul notyears. soa that b: Yhole

exceeci the electro* jitr fth con
iiioit;fore ofthecan bc seen ai a glance

battery [nore thoan 5 as~ wei as the baulace
lier ent.owing Io the conipany

Lightnng lis an t any tUne.

eîeclro.nnhive farce neTh publishers have
ai 3500,00 vlts nd avored us wiîh n capy

a current af 1,00K- IMOiaVutt CORLIss ElsGINIL ntersGazeîterofltinis.
oaa aînperes. The being a direclory af chief
dîîration cf die discliarge ai lightning is i-2ooooo ai a second. engineers, and eDgineers in charge. owaers gtsteam platnt. etc.. etc.. wichfn

The resistance ai copper riscs about 0.21 per cent. for each tht boundaries af said State.
degrce af Fahrenheit, or about 0.38 for each degree Centigrade. Tht September number of tht Review of Reviews contains îwa auticles

A lighining rad is the sent af at cantiouous current so long as which willtbcof spccial interest tottlcaicians.as well as rdableby AU who
the art -. f is bae ad te nr ntitsape ar of iffren, 'alch the worlds prokrems Ont is 1'Nikota Testa and the Elecîricat Oui-
tht arthat is bae ani th airai u ape areai itlro k al." the othrr 1,Industrial NiagaraY Bath are extretntty inleresiing.

'lhle raie ai transmission on Aîlant;c cables is c-ghîeen %words
of rive letters cacli per minute. With the "duplex" this rate ai The Panty Sound Etectric Ltght. Ht an d Power Co. arc appt yiag for a

trnmsini erydoubled. chanrer Tht company have been granîed a five ytars franchise by the
transnîssin i~ tarlyTown Counffl of Party Sound, and have agrecd ta furnis incandescent

ie effeci ai age andi of strong clîrîcots on German s'ulver is Sltmet tan1pS af 50 e. p. Ai $17 per lumnp pet annota, And to supply lanîps for
ta rentier il biiîîe. A simiilar change takes place in an allay of residences ai the foltowngprces:-firsi 8ve. 30censegach; fvedditional
golîl andI silver. 25 cents cach; ait over lent. 2o cents eacb. For stores, 6irst îwo So cents

.A lest for Ille porasity ai porous celîs consists in fllling lte cach; twa additional, 4o cents eaeh; AUt aver six. 25 cents each. with
cell wiîh cItan waler anti talang flic pier cent, ai lealcage. The ?petdal raies for churcbes and public hals.
correct amauint ai leakage iS 15 pier cent. in tiventy-four haurs. The tender wilJ probabt7 bc aeceptrd cf tht St. Thomas Sarcet Railway

If the air liad! been as gooti a conductor ai clectricity as' cap- Company ta lighi the sboeets ai the city for eight ytars. front Januar. Eqh,
î>cr, says Prof. Alfredi Daniell, we troulti probably neyer have '896. wiih9a electale Arc lightS. 2,000c=ndtpcwr. cedar patta on a nion

.ibui tll~tb.ut, neer ghi scheduleof 3oS nigbts a ycar. ai 25 j cents per larnp per' night. 'Meki' n)o thing .bu ltniyfor aur attention wvould nvr annuit cciib i ~ng onde: îhu schcatewill be.$7.aoa Thtpreseetcec
have been directed ta any eletrical phenomena. of l ateint lamps cf x.2S0 candte.pa'cr. and 98 gas lamps, is $5.226.

A peiect vacuuîn is a perfect insulatar. i is possible ta ext- and the cost of their conlinuance under a proposition trom the gas company
hausi a tube sa perfecity that no eleciric marbline carn senti a for a renewal of their cantract would hc $3.8=0
spark throtighi tht t'acuaous space e'n when the space is oaly An ordcr bas been ptaced 1w the Michigan Ceairal Raitway Caompany.
ant centînlieter. wîth the General Etectrie Ca.. of the United States. for iwo powerfui search

For resis.tance coiUs, for modcratcly heatvy efirrenîs, hoap iran, lights. thich witt ho ued ta Illuminait Niagara Faits. Ths lighîs will
bient ino zigzag blhape, answers ver' %vell. One yard af hoeop ech have a brittiancy of z00,ooo candies. and wil b hoaperted wilh différent

aictored ]en$. Tht paie: 10 generage tht currenî wiIt ho takea framn tht
irant, 12-îch %vide andi 1-32 inch îliCk, rneasurcs about 1-ica o Niacara river. Thtecfleo is expected lasurpoas anyîhingcf tht hcnd taoho
on olm; conseque:taly, ane htîndred yards will bc requirci! Io scea ln tht wortd. Tht cniy simitar attempi at ittîtminating wattr fais is
.nensure an ohm. that ta o sen ai tht Rhint Schlass, Laufen, Gcrraany.
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SPARKS.
Tiiere arc femnale locomotive engineer in Colorado end Kansas.
The project ota Pacific cable Es likel>' ta bc much advIned b>' the visit

orfNMr. Hlosmer of thc C. P. R. tergr-.pli. and %Ir. John '%V. Niackay, the.
Am-rican milllonaire. to the Paciric const.

The telephone, it la said. is not miaking inuch pregress in Russia. And
no wonder 1 Fny a mari goitig to the 'phone anti shoutlng , 111tlon,
is that you. Divsestlcichsîuiartvaîczslti? IlNo. i s 7.olienischouslcaflir.
nocknsiiffsgowoff. who's speakingr" ' Seuîn)c.hoelctrju.iksnzyskil<îeo.
heniofr I want tol.cw ilXtiferomans<cfllslllciajuachzvastowskswcib.rscl
la stili stopping with Dvisostkivchsmartvoicsk."-T'he Katipo.

The firsi electtle boat on the Rideau canal niade the trip front Ottawa
a few days tige. in charge of Nie. O. Higmian. chier elecirfeitin ofe in-l
landi revenue departiment of Canada. The2%Minosee. nu Indian word signil
tying beautiful boat. is thiri y-seven (cet lis lengti with a bicata of seven tfet.
earrying fifty.tno moirage batters. îvlth a four tiorsc.p)o%%r niotor, and
whcn chargeti she will run nbout seventy.fave ciles. The whcls and
ru'jder arc aitachtie Iohfli saine shaft and se nrrangeti that onc mani on
maniage the mater andi stec.. lier avtragc specti is righit cuilesan heur.
She will acceniniedate thirty persons coniferab>'.

Mlesses. Wm. Kennedy &k Socs, Owen Soundi, hiave an order from flic
Sault Ste. blatie Watee, Lighit acd Power Ce. foe cighttec water wheels
of the lattst *'New Ainerican " type. Tlic whccls arc to lIe 57 inches
in diamecter and aggregatc 5,868 Et. p. They aie. te bc used in driving
the niachinery of the large wood.puip tiiii hcing crecteti iy the above
comiany a, the Sauît Ste. Marie, Ont.

TENDERS
Electric Lighting Plant

Tenders arc invited at once for a Plant cf iooo lghî
capacity by ihe undrrned. Information, specifica.

i, don, &c., can be ol,îained (romtihe unctrrsgned. or
front %Ir. Geo. White-Frà-er, Consuiing Engineer, lmn.

pritLoan Building, Toronto. Tenders mst be on
coil furnisiiet on application.

D. GRAHAM, SONS & CO.
lngleweed, ont.

OUR "AGME" 'AUTOMATIC RAILWAYCOHAND STREET CAR CURTAIS-*

For citber Open or Cloees Carm, made to fit any window, are the BCat ie the World.
%Vit alis imanufacture a New Scial Mtieial for Fxcursion or Olien Street Cars,

which is peifécdly waterproof, wîi not fadte. atier ia aî'pearancc. amy midiu sittuoni
a venin, stronFer and eheaper <han aiuy- siaute aew tupon rlue market. Qui e c,, on
new cars laie y erecîrd by the Toronto Railwiay <...W carry in szuckceer)-
description of Railway Coach andi Street Railwy Shal Clth, Goosit, Fixtore., tic,

ramT vit PAu.'riceu ARst ANI) SaurlS.

MENZIE, TURNER & CO. Ishanueti;ce - TORONTO

The John Abeil Engine & Machine Works Cô., Ltd.
ELECTRICAL DEPT.: EASTON SYSTEmf.

IEASTON X
0ONSTIiNT-GUIRRENT

SDYNAMO
This 'Machine, %%sIth ic Enstoc l..trps,

deliglited those %whio saw thci .t cur
dispiav at the Tronto Influstrial

Exhibition, this presttît nonth
c f September, sS95

C r cu. . e I1uu 8l u -t.,:,,uu I-,uluu,iuilac. i

MOTORS, DYNAMOSt
ALTERNATINO MACHINES,
LAMPL.ýý

..OR ...

General Lighting Plants,
Arc or Incandescent.

EASTON CON STANT-CU RRENT DYNANIO.
WE MANUFACTURE THE

GRfMND f~ELL. fMUTOMIfîTIC b±NGINEo %N
which was chosen by the Town of Collingwood for ils Electric Lighting Station, jolie, iS95.

~E JON BEI NGNE. MCHNEWOKSGO [ ID. T~~OONTO,

-S

mlis
7-

-7

t-M

Êmen
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ELECTfRIC RftILWPç~Y DW. ftFRTMOPT.

CANADIAN ELECTRIC RAILWAYS.
'NVifLs-v spcaking, needed words of caution to thc Canadian

IElcîriçal Association at its annual convention in Toronto
in s893, 1resîdcnt J. J. Wright took no optinîistic view
of clectrical possibilities wlîen hie rcferred to thc wondcrful
fiatire aliead of the electric railway. The cvcnts of the past
two ycars have furnishedi mucli cvidence in this ditection.

Thle CANADIAN ELIEMTICAL NEws plactd, utsed in continu-
nication soinc time sinre viith the managers of the various elc.
trical railways in Canadla, with the purpose aI asccrtaining wlint
progress had been made in this direction. We have ta thank a
constderable number of tese for the ready response miade to
aur inqcres, and tci on the data thus sectireil we arc able ta lire.
sent a fairly fult statentent of thc extent af the clectric r-ailways
of the Dominion.

Altogether there Ire about 30 street and suburban raitways in
Canada. The, large nîajority of tiiese are opcratedi by elcctric
poi, though a few still hold to animal power.

Ntarly $sooooooo capital, or ta give the exact figures,
59,905.00oo, is rcpresented i 0 tht :.2 railways of which we give
staîssacs below. 255 moiles of road is covcred by tîtese com
parties, %who operate together 387 motOrs and t44 trailers.

To a large extent a uniform fare is charged by the difierent
street railways cf the rountry. Except in the case af
suburban roadls, iwhere the lare must be regulated h> the lenj.tlî
and conditions af travel, five cents is the usual tire, or 6 tickets
for 25 cents, 25 for $i.oo, with 8 tickets for 25 Cents at certain
liaurs oI the day, and chilclren's tickets ta for 25 cents.*

The franchise of the clifferent ronds varies froin 2o ta 5o years.
The Gati, Prebton and Hiespeler road, as also Hamilton, have a
20 ycars; frani.lise, with Toronto 30, and London, the higbest,
50 Yeats-

The most important mailay tram whichi an answcr ta aur en-
quiries was flot receved au the limie of writin>g, wvas Montreal,
where there ib about 70 miles of road, and tvhicb, since the
adoption of electrit. power, has attained ta rcmnarkable success.
The stock of the Mo1ntreal1 Street Railway is viewed in financial
circles as ont of the best investtmenus on the mnarket, and bas
been t:çing up wrth leaps and boundcs. No report is received
froni lirtuish Columbia, where there is a rond of 1bout 7,q miles
lcngth in Vaùucouner, and anouher cf nearly double that length
at X icturtit. Asidle frait, tht Winnipeg Electrit Street Railway,
or whir-h fuît parliculars 'vert reccived traint the mnanager, Mr.
t.. il. Citnpbiell, there is also -% îailway about 5 miles lcngib
operatcdl by horse pover. St. John, N. B, lias quite a success-
fut tectru it'v and in lialit.ax ancd Yarmiouth, N. S., uhere
aire two &o.tds undci opelation. 0f other roads that bhave failed
to report iay bc naied Belleville, B3rantford, Kingston, P>eter-
bora, l'un Arthur, St. Cathauines, St. Thomas, WVaterloo and
Quebcrc. With sarte ai these animal pawer is sutl uscd, and
waith others, as KCingston, electric powcr bins recently bccn
braughit ioto force. Approximauing the mileage cf these several
roatîs at 187 muies, which is close ta the figure, and adIding this
to tht 255 mileagec aiready noted, it may bc said that there is
442 miles of street andI stihurban r.ailways in Canada, or perhaps
in round figures 500 miles.

lndtvidualizing ihe reports receivcd wt take the leading chties
finiu, and the statistics are as follews

*roRoNTo.-Ca.Pitail stock: $6,oooooo. Officers: Presideni,
WNilitai 'McKenzic superintendent, James Gunn; secretary,
J. c. (Ance; comptroller, J. NI. Smith. iNileage, Si34. System
in use. (encral Etectric, Westinghouse, andI Thom son- i-ouston.
NMatars, à66, traiters, 7o. l'owver plant: .* tw ,6oo b. p. engines
wviil inultipolar generators caupîcd direct, SoS K. WV. each, work-
ing up to 2toao anipetes each at 56o volts; tour 6.,o h. p. andI
ont 430 hi.p. crngines, %vith ta gencraubrs driven by belt, zoo K.
W. cach; ouitplit, 4,000 ampcreb nt 56o volts. Capacity cf total
output, 7,000 n:tmperes at 560 volts. lndicated burse power,
6,1 tu. l'eriod of franchise. 3o ycars tram Sept. i, iS9î.

O1-r.%wv.--Capital stock authorized Sî,ooaaao; paid up
Z814,800 Officers. J. W. NMcRac, president; W. Y. Saper,
vice.president; T. Ahearn, înanaging director; James D. Fraser,

secretary.treasurer; J. F.. Hutchîinson, superintendent. Mileage,
23. System in use: WVestinghouse. 6o motars. P>ower plant:-
one 700 h. p. generator; twa 400 h.pý9enerators; -,hree l00 h. p.
genei ators. Franchise:- 30 yearTs (rom 13th Aug., 1893.

IlAtttTON--CîpialStock: - 205,000. Oiicers: Il. E.
Charlton, president; E. Martin, Q. C., vice-president; j. Il.
Griffith, secretnry.treasurer andI manager. Mlileage, 22.
Systemn in quse: WVestinghouse. 35 niotors andI 14 trailers.
I>ower plant - 3 WVheelock, 260 h. p., and one Corlîss 260 h. P.
engine. Franchise, 20 ycars.

LONDON.- Capital stock: $: 50,000. fflicers- i. A. Evcrett,
presitlent; L. W. Moore, vice-presidenu; C E. A. Carr, mnana-
ger antI treasuier; S. R. Break, secretary; Charles Currie, as-
sistant secreiary; D. L. D. Dl)clart, superintendent. Mlileage,
25. 6o mons and îrailers. Franchise, 5o years.

WIîNNtp>Ft,. Ca1piî.ît stock. $300,0oo. 0O'ireýrs -Jaines Ross,
presidenu ; W. WVhyte, vice-president ; WVillianm McKenzie,
ureastarer , F. Morion Mforse, secretary; G. H- Campliell, marn-
ger. Mileage, s6. Systeni. Etdison. 24 motors anu it2 trailers.
I'ower plant. foe 900 h. p. Corliss engine (Latinie type), ane
Wlaccloç,k 25o hi.p. eng.ine, and thrce Edison generators. Fran-
chise, 35 Years.

WîNtibOR, ONT. Capital stock: $Soooao. (1ffzçers- Jnhn
Coventry, NI. D)., president, Geo. MI. Hiendrir, vice-president;
Wiàlliami J. lPuing, trcasuica , janies Anderson, secretary
N;lt:ige, zo. System in use . WVestinghouse. :r5 notors and
traiter çars. l'obvcr plant. two Robt. Armnstrong engincs, zo0
hi. p. each, andI one Brotwn-Corliss, 125 h. P. Franchise: zo 'ears
fronu March, :893.

SARtNIA, ONT.-Capiual stock: $50,000. Officers- J S.
Syzoîngion, presidlent , H. W. Mils, secretary andI manager
Mileage, 4. System, animal pover. c) cars andI 21 horses.
Franchise, 30 years.

Ni,%,ARA FIsONT. Nigara Falls, Wesley P'ark andI
Clîlton Tramway Co. Capital stock $5aocoo. Animal powen
ini use; about changing ta electric. NMileage, 4 Plant -8 cars,
20 horses. Franchise, 20 years.

N.tArARA 1-ALt.S, ONi.-Naaga-rat FalIr, Park, andI River RaUl
way. Capital stockt. $1,ooo,00o. Oflicer!s. E. 13. OsIer, piesi-
dent; William Hendrie, vir e-presidcnt, R. A. Smith, secrctary-
treasurer; W. 1'hillips, electrician, Il. Rathery, super! ntendent ;
Ross Mackenzie, manager. Malleage, 133ý ; t2 miles double
track. Systemr in use: Canutdian General Electrte. 14 metors,
one lugg.ige van with motars, t6 tr.ulers, and Ito observation
cars with doublc trucks, motOrs, (41 in aIl). Power plant. one
water power station with two tooo h.p. whecls, and three 25o h.
p. dynamons; largtstearr station with two t50 b.p. enginesantI
twa 125 h.p. dynamros. Franchise, 40 years. Charter âudinits
cf about 27 miles ancre fine being constructed, viz.. to Fort Erie
andI N:agar.onthe-Lakce, andI afso arailroad on the ivaten's
edge tram tbe Faits to Queensuon.

H,%tîLToN, ONT.-Hamilton, Grimsby %nd Ilhiamsville- Elte-
trie Railwa~y. Capital stock, $z:oooo. Ofliccrs.- C. J. blyles,
president: T. WV. Lister, viçc.president ; Adamn Rutbertord,
sec.-treas.; A. J. bielles, manager; C. K. Gretn, electrician.
Mliteage, 25. 7 Inotor cars, i trailer, r motor freight car, 3
traiter fruit cars. Power plant:- 2 1Inglîs engines, i 50 h. p. each,
3 boilers, 2 WVestinghouse generators ; WVestinghouse electrical
equipiitaut.

GALT, ONT.-Galt, Preston andI Hespeler Street Railway
Ca., Ltd. Capital stock, $Ioaooo. Officers - Thomas Todd,
president; R. G. Ccx, vice-president; WV. fi. Lu*z; sec.-treas.;
W. A. Lee, manager. Mlileage, 9. System : WVestinghouse andI
Canadian Generat Eltctric. 5 nuotor and 3 traiders. Power
plant: 2 WVheelock engines. 125 h. p. tach; 2 gtnerators-a
Westinghouse 85 K. W., i Central Elcctric ioa K. WV. Power
bouse is locatedl at Prston, being about the centre cf tht tint.
Franchise, 2o years Tht caînpany h'rve tuniber in the way cf
equipment a Baldwin steanu motar, hauling capacity, 500 tans,
with which freight is carried between Preston and Hespeler and
the C. P. R. at Gaît. Tht tracks connect uvith tht C. P. R. and
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aie the sanie guage. rherc is atlsoain ectric frcighit cairquip-
ped witlî 2 Canadian Gecral Elcctric 1200 metors, and also a
Ircighit trailer for carrying lcss dian car toad lots. The ttacks
from Gaît ta Preston arc on the highwav.y, and betwccn P>reston
and H-espeler a private right of way is held. Thc average frciglit
arnounts to about 6oo tons per month, and passengers about
20,000 per mionth. Sidings arc rtin into ail the factory yards ini
Preston and Ilcsprecr, so that freiglit can be loadcd at thecir
own doors. 30 passenger trains are rua every day. The freiglît
work is ail donc at nighit after la o'clock. Thîis is the pioncer
Canadian road, combining frciglit and passenger trafic, and lias
reaclicd vcry markcd success.

ToRONTO JUNCTION, ONT.-Toronto Suburban Street Rail-
way Co. Capital stock, $25cooa. Officers: I. Wilson Smith,
president; E. M. Hcaton. vice-presidient ; R. H. Fraser, secte-
tary and manager. M1ileage, Io. Systcîn : Edison, Gentral
Electric, and Wecstinghouse. 5 tatrs and trailers. Pouwer
plant . t loco K. WV. B3. 1'. Edisnn generator, i i5 hi. p. en-
gine. Franchise, 20 years.

THE COMING STREET RAILWAY CONVENTION.
Titi-: convention of tlîc Anieriçan Street Railway Association,

whicli assembles nt Montreal in October, is exciting much at-
tention (rom railway mea, wlio look upon it as onc of more than
usual importance, an accotiat of thc questions which arc likcly
ta corne before it. Thc association comprises not anly the
officiaIs but also the electrical and niechanical experts af the
leading railway conipanies of Canada and the Unitcd States,
and therefore wieids great influence, as wcll as coritaining
the conceatrated experience of a large aumber of able men.
There arc aearly 1,00 companses in existe:nce, operatiag 13,000
miles of track, and represeaiing &s capital of sonetbia8 like
$i,2oo,ooo,ooo, with a yearly earaing capacity Of fronm $125,0o0i-
ooo ta $14,000,000-

Referring ta the questions likely ta crime befare the conven-
tion, a wrîtcr in the St. Louis Globe Demacrat says :

Coasiderable speculation is being indulged in by the street
railway mea of this and other cities concerning the proposed
action of the forîrtecnth annual nmeeting of the American Street
Raîlwatyassociation, which is slirtly tabe held at Mantreai. It
was given out some lime aga that thie scope of the organization
is ta be ealarged and its character soniewhat changed. At the
iast annual meeting formaI steps wcere takea ta bring about the
change. The exectîtve committee was iastructed ta elaborate
plans. This, it us understood, has been donc. The camrnittee
bas not given out what kind of a report it is goiag ta make.
llowever, among saine of the propositions la beprescated is the
establisliing of a central bureau of information, which shaîl be
clîarged %vith the duty of aasvering aIl questions propounded by
memibers aon problcms a«fecting their interest. Questions of
operatinat metluods, of patents, of legisiation, of franchise, etc.,
etc. The bureau is tu lbc In charge of mca well vcrsed in law,
patents, insurance and the like. Ta rua a bureau of this kind,
the promoters say, wmll require a great deal of money, that can
only be obtauned by subscription and by puttiag up of the dues.
opinion is dîvided as ta the valute of the bureau, in relation ta
its great cost ta maintain. The large companies are, it is said,
ta laver of the schcme, and %vili inbist on ils establishment,
while the sniail companies will abject thereto for the reason cf
the large yearly assesstiient tney wiIl be callcd tîpon ta pay.
The annual ducs at prescrnt are S:5, whca, under the new ar-
rangements, the dlues, it is expected, will bc at least ten times
iliat amoant. This and the other cqually radical changes con-
templated is what has started the talk and the discussion ira rail-
way circles. Another change duit will bc made is holding of
more executive sessions, and that, hercafrer, the proceedings,
aside frein tc readiag and discussion of papiers, will be secret.
Heretafore the annual gatherings have been regarded more as a
pleasure outiag than a business assembly. The thoughtful
unes are begiaîag ta set that more uaity and a great deal mare
action is needed on account of the magnitude of the iaterests at
stake, and the complications that arc on the increase. There
are many troubles and dificulties arisiag during the course af
'the year that bother many ronds in différent parts af the country.
In other wards, mnaay toads are amficted with the same anaoy-
ances at the samne time. If al[ the troubles were rcferred te the
bureau, much warry and expease would bc avoidcd. This is the

illustration given by the frienuî a! the bureau. Tliey say that
the proposition for its establishiment ivill be carried by a large
majority, ani that hll of the bencfits ta bce derived theîteframn
have not been tald, and can only bc kaowvn by tîtose on tlîe ira-
skIe. They furilier state, that once started, its muerits wvill be
highly appreciated by Il aad voted a granîd affair and ncknotv.
ledgeut tlîat it fIllsa long feit waat.

THE bERLIN AND WATElRLOO STREET RAILWAY.
Titis railway has been in operatiora for miany years as a

horse-car rond. Il is two -and anc-liaIt miles ina lengtlî, connect-
ing tlîc two thriving taivas of Blerlin atd ir Vteruio, and lias also
a short spur l*ne runnîig te the Grand Trunk depot ta Ilerlin.

The mannagenment lis for suit years been desirous of Chang-
ing tic road tu ue aperatcd by clcctrîcity, but variaus obstacles
have so far lîindered the praject. The road %vas origialy built
for liglît horse-car traffic ; in tue mîain part of batli towns tlie
OId style O! flat ra'ils, weigling about 27 potids per yard, werc
put dowa, wvhule river the Ircîîainder of the line a 30 potind steel
tee rail was laid. The Yoad-bed %vas well gradeul andi ballasteri
and is still ira gond conditioni. No very lueavy grades aire met
with, the steepest being 4, about 300 feet long, and the general
being 2è%.

Thc closed cars in use wete ot a 12 foot body, and .4 iiutiher
of 16 foot openî cars %vert keot for suintiier (Ise.

To change.the rond mbt an clecurir. one, acroîding to tue
nmost modern practice, %voulul tlierefure lia'. netessbitatett flie
discarding of ail the aId miaterial and stock iii fact, building
and equipping an entirely nets rond. Tlic conipany had for sotîte
tinie past not been making marc tlîan expetîses, and tîte acces-
sary fonds for buch a complete overliailing %vere not ailue

In view of these circumstantes, it w.rs dcided last w;ntcr, on
the advice of the Company's consultîng enguneer, Mr. E. Carl
Breithaupt, ta utilize the aid inaterial ia sa far as possible and
undertake the work af nmaking the change.

The cars were ia goodl condition. Thirce of tîte closcd cars
were altered and cquipped as motr cars, a 4,9 foot closed % es-
tibule being btîilt on at each end, tîtus nmakiag tue car 21 fcî
over aIl. One of these %vas equtipped with two Cana-diaaGeneral
Elcctric II8oa'" motors, using stries parallel cantrollers, and the
othe; uwo %vert each equippcd %% ah anc 25 l' Westinghourse

oter. The two latter are used ina the general set-vce and the
double mnotor car is kcpt as a spiare and for speci.îl occasions,
when ane or twa trailers can be used with it. Pcckhatin trucks
are employed throui4hout and give excellent satisfaction. The
whcel base beîng îai fi. 6Gin. from centre ta centre brings the
main part of the car body, %which carnies the mtain part of the
ioad, directhy aven it. The cars thus ride very easy and entirely
witlîout aay rocking motion.

The road-bed %vas re-balhastcd aad re graded where necessary,
but il required %ery lit le work, siace the road bced wvas in jýooul
arder and the ties %vere mostly souad aad firmhy itiibeddcct.
The old tracks were uscd tlirougliout ;at raitl joints partkulan
attentin was givea ta secure ai solitl fotîndation and a riliti
joint, and the track was double bondcd throughaut.

The track construction was the clief point of d«fficulty. it
was fearcd by the inainigenîînt that the oId rails woîild be trio
light for the lîcavier traffic, and ta put down a new track usrng
52 poual rails would have invnlved too gremt an expeaditune.
As they arc aow used, the engineer expects thiat the aId rails
will serve for two or thnet years nt least ; at the canl cf thlî.t
timne il can rensonablv bcecxpccted that tlîe Comnpany tvill bc
able te put down a aew rrack. la the prescrnt work tlîe bond
wires wcnc made somnewhat larger thara actually rcquired, sa
that ihey can bc cut off and used again. The oaly extra item
of expease incurred in the comipiete reconstruction of the road-
bed will therefore bc the labor of boading on the prescrit (rack
-a compara tively sînaîl item. Tht cast cf aperation wilh bce
somnewhat iacreased, for a larger c-j efficient at traction must lic
allowcd for with these rails, and the cast of tîack maintenance
will aiso be slightly greater. la these respects this rond will
fuîrnish some iatercsting data. It is Mr. Breithaupt's intention
ta make a series o! experimeats rvitli special refercnce ta track
resistance.

Power is supplied fram the electrir st.atioa cf the Bierlin Gas
Ca., a soo K W. Edison bu-polar generator being uscd.

The new rond has been in operation silice 'May 1S, aad sa Far
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the expectations as tu incrcased ttaffic have bccn more t1pt re-
alized, andi cecrything lias worked avell, thaugli thc sysieni bas
alreaidy liait soine severe tests. On the occasion of te annual
bicycle mnccl, July s and - thse traffic %vas very hc.n'y. A sen
siintite service %vas maintained andti fve thausand passenrcrs
'vcie c.îrried on tue irst diy willhnut iny serious înishap.

Theî caîse turnishes a good exaîsîiple of what cas) bc donc in
tue way of itupraving strcet railway piopertirs, wlîicli have de-
prcîntedl sonicwli il, chielly fromn tise f:act af tlieir being out ni
date. Ilorse car traffic is ail the preseat imie ton slowv in any
c.ase,.-and particularly so in subthan and kindrcd work. hI is
flot claimied uliat the Ilei lin and WVaterloo rond is a niodel onr,
emibodying ail tise latest improvenienîs in sireet railway wvork,
but il lins bren ptit on a riint footing anti is îliorotishly weil
cquil)ipcd ; mortover, the avork lias beca donc chcaply and on
îiîoney lias beca cxpcadtcd in titilizing olci matelrial, %lîicli avili
bc arasttd whsen îlîis inatcniai is replaced.

THE CONING STREET RAILWAY CONVENTION AT
MONTREAL.

WEv liad lîaped tri be able Io prilit in titis number of the
EI.iciuCl.NEWvs the pro.

g rain or the convention of tise
Amierican Street Railway As-
sociation ta be lield in Mon-
treal froin tise s5ih ta thse î8th
of Octaber. This cannot be
donc, hawvever, owing to the
arrangements being as yct in-
compicte, in consequcace of
whîch the prograîn cannat bc
isstîed for pcrhaps a fortnigbt.
A n'ectiag of the Excîîtive ta
(tîrtiser tile arrangemîents %vas
lied in Malntrealt on the 5tli
inst., but notliing oI inliport-
ancetwas donc. It isprababie
that a luncheon anti drive %vill
be given the visitors by the
cîîy counicl. Alontreal can be
ciepended tîpon te inaintain un
this occasion the enviable repu-
tation illias gained for liospi-
taisty. %%e prescrnt herewith a
portrait ai thse gentlemlan wha
waill preside over the delibera-
lions of the assemlbly.

SPARKS.
Arrasngenments are sad tIto have

lx-ta conipicted for tbe ilgmîa
urne', cf the Si. Thlîoas Sitret Rtail-
aa Co, nad the RAdiat ELictrie

Ptndway Co.

Mut. IIu.yity C. PAti'
Presîtîcat Ameririn Sir

'l tc l>.ir Sounad Eleetrie iigl. tirâi and Powser Co. bas comnsneied
the conistruciono alit plans. hl is xcîrd te tic ili operaiion by the zai
Noavember.

Negotiatioiis aie in progreas for an clecttic rîid tietaeen htenfrew anti
lcrtage dit Fu. Tbe ditance is rigbt iitirs. andI w.ter passer vilI Renier-

aie thet rrciniclt>.

lie l»ivnaer of the Aylmcr Eltictî R..dsay avili tic nonpellcd te seek
-in extenusion oi tinte for tbe construction cf îir raid,. a5i ihar chiale: avili
expire shoril>'.

.\Ieasrs Iloasard. i.rasy & Murphy. cinîtars fnr tne section af the
br tine raelnny raienuhing front liochebaga a I lant de lle. expeci te
hiave tbe Avan conîplitd in thrc mnonîts.

Il i probable iliai tbe liamiltn antI Otintas itiiwa-y %vils tic changed
mnie an ceinei matd on the ierahiistion of tbe piesrni lse in naie nonths
inte. Il c.tmeis 2.ýo.ooae psv.îgers a year.

Elecirsc upowri for nutanufacturing porpeoses is now tieing iroanîmitti't irca
tbe poaver bouse af the Cataraci Comapany iii Niaram Falls, te thlealuni.
mnuni avants oi the Piiislasrg Roduction Conmpany.

Mr. F. G. Mitcbell %vilI rerrescait Nu. s. lxandon. at tbe convention of the
t-ansîlian Association eI&u1.teary Enginr.s. Ottawa. a4tb I -te i Sept..
mrith NMr. Samie. cf the uwaterwaiks. as atiernaîe.

The Knechteb Fuiniture Company,. of li.tncvr. Ont., bave parchased a
aalr poerr ai MaIe Hlill, antI arc saitd te tic conasidrting the question ai

trusmutttng elçcirl icT twe Io nuf&ctariçs i xi atiover

rîîc prospect of tce clectrie railway bcing buîit ina Huit ibis year nie not
vtrY goed, thiaugli want cf capital. I Is expected. lîever. that the clec.
tric light scrvice. fur whîch the sanie contracter. 4Nr. Vutiu holds the fl.an-
chise, wiil tic conipleted.

The Village Coneil of lfintonbîîrg are. acgotlaîlng for the securing ni the
necessary right of way fur the extension of lthe Ottawa Elecîrle Eitilway
Co.'s fines ta iliat place, and as soon as thes negotintlons Are successfoîlly
coiîîplert.d, thc extension avils tc nmade.

Ilii rcp)oiie. th.ît Scotch caplialisîs have sentaî rcpresentativc ta schosil-
s' berg. Ont.. e> report as ta the business prospects for ta rirooti, ta lie

opernted etier b>' stien or clectricity. 'l'ic locait>' lît question is unc of
the raclest grain gmowing districts In Ontario.

*fli e.îrnings of the Montrent surces rilwity for %tigut avere $1c9.31&.30.
in the cara±sFoniidg iionîli of 189.4 the> were $90.202 66, sbewing an la.
Crrascor$19.! ij66. rbc largesi receipîs for an>' single dlay wîte an ,Situr.
day. the 17th, when tliey amounied ta $4.404,04.

The Toronto R.îilway Conmpany' bas issued £323.000 cf lirst mortgagc 4~
per cent. stetlit'R bonds. 0f ibis niount r25o.o,)o was issues ia Canadal
anti the renialrtler in Londoni. The suîbscriptiun lis3 closed in Toronte
Atîgînt 2. whlen about fiS-,ooo liaits been suiacribed.

(*bas. McLeod. a brinolatn enîployed b>' the Windsor. Sandwich
Amnheraibîirg Street R.îilway, was b.îdly iniîrcd lit coming in ceniaci 1411h
a loase avire. une endl cf whiclî as lying on the trolley atire and the oîber
touclîlng the rround. Tne sircngtb ai the current be 'rcceved was 500

volis. 'I ho toctor saya ho avil ire.
cuver.

A ieprca*ntaiae cf the Canadian
Generâl Eiectric Co. bas been in
i.lho, .ILC. in eonnrclion sitch a

Prajeci ta suply> the cil>' witb water
hyi a someathat novel plan. hliIs
Propased Io take avater (rom tbe

- laite andI foret: it intoi tbe mains b>'
meins of an electric Ptimp, tbe
power for avhicb is generaîcd b>'
tvai<r on the river a short distance
above the city.

M r. B. Frankilin Clt.ments, cf the
Standard Telephone Co., cf New
York. is salid ta tic endtenvoling ta
o btain tbc consent of the Prince EtI.
ward Island Gaverament te the con.
struction ofa Ciransconhrncrital tete.
pbonr systeni ia thai province. Mr.

'>4i ~,Clenients is said te bic aise negotiat.
lng for the establishment af an elcc.
Il1 icStreet railway te bic consîructed
b>' American c.ipitalists la the City'
of Charlottetow n.

Thc Lachine Rapids Hiydr.iulic
Company' irc practeding avith the
construction cia dam 4.000 (cet la
ltngib. for the purpose cf gencraiing
clcîric power te tic transmlîtd ta
%lie city of Montrent. It is expected
ti'at %%ben tbe work is conipieteil,
the comjîny niihve 8.ooo herse
pasr a.i its il sposal. and the con.
tractera iinire tbat the worlt

Fr, Nfll.%VAUjKE, WîS. %vils bc- conipicicd, and thît tbe ceai-
cet Railway Association. pany %%1 ibc in a position ta supp>'

power lîy ibe 3rtt Of Ma>'. 1897.
Il is proposed ta forast a conspany te supply Aheroft. B. C.. aitb ataer

ssnd electrte ]iRht. Vvaler is to tic broughi froll) the nioîini(s te sr foc
bousebold purposes andI te fîsrnisb motive powver lor the eleciric: plant.

Steps are bming tiaken tc, incorporate, a compan>' se build an clettie rais.
aa for boîth (reight andI passengers beîivvcn Detroit andI Pari Ihuron. The

rii avili rua close te, the river andI laite Si. CI-tir. tbraugs a territoiy net
t'ibaitary ta the Grand Trunli. Mauchoailcrhtcf wiy. it iss.îid bai alremtdy
lirn s-cured. and siirveys madIe. The tIstanee ie 6S5 mises, ani the mi of
thr rond. poaver bouses antI equipaicats is put ai six bundred thousand
dultiîrs

Tie work of consîructinz the new ciecînie railaa at London. Ont., is
being vigoroul>' pushed forward. On one tianeb of tic bystem a car bas
airead>' tcea successful>' operated, antI an effort %vils ti matIe te provîde'
eiectrie transit for tbe výsitcrs ta tbe aPPreachtng Westetn Faîir. The
construction ot a substantial powver station (rom aebicb the systeni avili bic
operrated bas beem conimenced. Thte taI SprlngU-tn bas been cern.
fileter! antI is ia epernalon.

Thse Montrentl antI Toroate Street R.tilwa-y Companiet bave rcetly ini.
augurated a aew tde t Ibte shape OF excursion traiis. avhich are liant.
somnel> fltied uip. 2ntI are useit for the purpose cf coaveying social parties
antI strangers visiting thezc chties, aver tbe niostilntercsting af tbe company's
tines. This nmetbod ofiaeeing tbe intercsting tentures of cilles bas tiecome
popalar ia the UJnited Sites. andI il is believetl will in tîne become equall>'
s0 lite. I h as the advantage of tieing ver>' inexpensîve as compared wiîh
hiting caiages.
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*SPARKS.
The Auror.. clectric Iight plqrît- las been sold

by the Royal Electrie Co.. to the Metropolitm
LightinR Co.. who will lntrodîicc sortie radical
changes.

R. S. Willison, wlio clainis to have been ini.
jured last January by n niotor car nt Sîterbourne
anmi Carlton strects. lbas liled suit rigainsi flic
Toronto Rtiilwny Conmpany for $2.000 damnages.

The work of crecting thc trunk line for the
Bell Telephone Cunip.iny bttwecn Toronto and
Monîrcal IN progrcssing raplidly. It 1a wihiu
a few toiles of compîciion betwren Toronto nnd
Ilellcville. and ls tinished between Kingston and
Mallorytown.

W. 0. Ogilvie, the greal nilîler, fins presentcd
thc Winnipeg Gentrel Hlospital sviîl a pair of
steun boilra with lfitings. for flic plirpose of cs-
tablishing an clectric lighit plant in the hospital,
and for other pirposes for wlîklî stesîti is te.
quired.

The Royal Elcctric Comîpany have contracted
witb the City Council of Charlottetown, P.F.I..
to supply that cihy wîth 65 arc lights cf z.26o
candie power each for $73 pe lamp pet annuni.
Thie cornpany also agree te allow the corporation
Se cents pet llght when tic lights arc oui.

l'be town of Si. Marys recentlyndcvertised for
tenders for electric light. 'flic only tendler re-
ceived was that of Mr. Il. L. Reesor. tlie pres.
sent contractor. Mr. Reesor nmadle two offers as
follews: te SuPPîY 32 arc lights nt $45 00 per
light, and 24 Incandescent lights at $87.00 per
Year; Or te sOPPlY 13 rc lights of 1 000c. P. nit
$42.00 pet light, and 5. incandescent hlits ef
30 c. P, nt $1500o pet liglit pet year. It wfl5 de-
cided net te accept tither cf tliese allers, but te
caîl a public mieeting te dIscusa tlîc best method
ef lighting the town.

SfTUA«TIQN WANTED
A DVRTIER AS IAD SIX VEARS* EN.

.ti encn in a igeincnt of rail and tram--& Iaf
ficenger aud commodiiy) ad w.nuld tsc CI, geors is delu,îmeni, or %olo charge of new or aihcr rIre-
trie fine; energetiec and capable; age 31; uncîersnds
low to wok uPbusns;buc eeecsbt st
alaliiy and c erater 110ea tX 24, hUiCTiICAL

OF LATEST DESIGNS

STRAiIIT LîNu INIVR

SuNGRs PoLI-.o'

DOUuîum PC:LL.0V,.

ELECTRICAL DEPT.

NCERSOLL ROCK DRILL CO.
164 St. James St.

-- «MONTREAL

RSARE BILIND TO TIIEIR OWN INTERESTS if tbeyEN IN E E aly a gat savlng ta yaur employers as egards buel,EN C IN EE R S but ita Zves you mueh les& iltia ta do and enaties Yeu

EUREKA MINERAI WOOL & ASBESTOS CO.
Dealers In Pip and Baller Covern, 12slO ONAsbestos Goode, Engine Patcklnas, 0 ~ B 41AY ST., '' ON O

(Gencrali Blectrie Co., BerlIin, Cermany.)

TilADti blAK.

Above aill e
Competitos

COAI. iS meney. why net save it by
using the...

T. J. C. INJECTOR
the mest econnuniical boiler ferder
in the wvorld.

saved in ceal ever any ther miac.
Abselutcly automatic. E as-ly il-
tached. Applicable te aIl kincs cf
bolers.

MOT FIXPENSIVE
WVill outwear any other inake and [s
simple in construction. Il is easy te
operate, and is the rnost powerful
feeder in the sverld.

Thn T.J. 6. le6tor
is tile besî because you cannot pos-
sibly go wvrong with il. Witlî higli
or lewv steamt the rcsulk is cqually
satisfactnry. It combines the titmnst
simplicity %vith perfect cfficiency, and
any boy can eperate il.

1>RICE LIST

10 $7o 41

25 0 500 16I 40107

25 23 % 20 72 tn *00

35 30 S 1 0 to22

45 45 00 220 lai zS

CASIITAI rUS I.VAN r^1 1'l'. u in

A. E. C. INCANDESCENT LAMPS
Bare and Insulated Wlrcs, Rabber Gonds, Electrical Supplie&

and Rallway Equlpmcsts. Instruments, Dynamos
....and Notors . ..

LONG l)IbsrANCK TRSsîsI~A iIa;.

MUNDERLOH & CO., S oo A- 1-:Cnt , MONTRERL

,à

HiIltoni Brass Mg. 60.
(LIM 1TED)

1-1fiMILTON, ONT.
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CANADIAN CENERAL ELECTRIC CO.
(LIMITED)

Authorized Capital, $2,oo,o0. 00.

Paid up Capital, $1,5oo,oo0.oo.

IiEAD OFFICE:
65 MFONT STFtEU, WEST, - M TOFnONTO, ONT.

1802 Notre Dame St.
138 Holils Street

13 nA I'TC 1 O)IZIIOE:jls

MONTREAL. Main Street
HALIFAX. Granville Street

WINNiPE0.
VANOU VERS

PEm11.RBO1RoU(;H VOIRKS- -Patrt of Main Floor, Machine Shojp.

SIT A1*-T]DARUD

PloaBo MOntlon UIso CANADIAN ELECTRICAL

LbIGNTING
POWERfîND

MININO PLfXNTS
NEWS whon r-orresponding wltlt Advortisers



CANADIAN CENERAL ELECTRIC 00.
(LIMITED)

Suited for Direct
Railway

lYETERS
THOMSON REOORDlNC WATT - METER

The only meter which measures

both current and voltage and is per-

fectiy accurate froni one lamp to full

load... .. .. ...

and Alternating Circuits, Arc Lighting,
and Stationary Motor Service..

TRÂNSFORVERS
--. Ë% of our Standard Types . ..

for Lighting and Power Service

possess important advantages in mechani-
cal construction, such as oil-insulation,

separate switch and fuse boxes, and double

secondary coils, which, together with

Syperior Electrical esghave caused

them to be recognized by the leading
Central Station Managers as far in the
lead of all others for . . . ...

Durability which means saving
rellability of service.

in repairs and

Effi. iencywhich means saving in power and
plant capacity.

Regulatiou which means saving in Lamps and
steadiness in lighting service.

r-lease mention the CANADIAN ELECTIRICAL NEWS whon corresoaondlng with AdIvertisore
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TRADE NOTES.

l. S. Step)iinstîn & Co., Si. John, N. Il., have ttrdered a 50 imite-
lpàwct buînarch Eçooiitt boiUer front the lkoiîb) 1Engineîiig CO.

The Doîininittn Coal Cto. lias piaeed ant mter wiîii tic Robi> Engin.
meing (o. fi a, (to iiîîrw-lxj>net engine fil tun thecir machine sholi at

(;face ily.
fit>î the trgititun t(tit Micat hilvr t,,wering cO . f 2 liay. sirct,

1. t, î it.vt tht it tî i, to~înrtet tensive- ,îrtisseî on trdtl

The 1 l.ilifas lecit Railway Co. have, trdeteti tnt> 300 Iiarst.p<îwer
i(îîîlîArîîsîîî g nns, in addhition to two oif tut, sint, lint now

Mes ateri & Corbin, tif St. C-stharines, airt, fiirnishing twenty-
ive cars toi the, Londton clectri, %tiretl 1,alway, andtI our (tir tue Mon.
teal Park andi Islandl raiiway.

The G-caîtli.n Ocetcra Eleîiwtc Gm. arc installing a direct etinneetesi
eîlgine antd dyîîaîîio ii tue L.aîlic' Coliege at %Whitly. The engine is a
50 liiwtltttwr mli.rîsri

Titi )oîige WmooI Split Pullcy Co.,* of Toronto, have licen given
lier contuaci for supiiîiyng the Split poir»)C., anti Split friction cluicli
~iiiiicy- (tr the Ottawa l'oreelain & Carbon Cti.'s extensive new woiks.it
(>ttwa.

The Noîrthî S-ytiney 1Eitctic Co. have decideti I0 enlarge: tieir plant
antilà-ave tîrticirdî Iwo dynamos froin tilt Canadian Centrai Electric Co.,
anti a 100 litise.îiwrr RtiiiiiArinstrong etîgine andi Monarch Eeîinonic
Iter fiit te Etîll Eîiginering Co.

Thr recentiy tir;anizdati oîîî<f Sîiweicl, I-ilsSon & Co.. aiintailton,
Ont., lias btt,î sut,,,terdi b> ?l , ISîiwcll & Ca., whîa Iktipo5t tu
nmanufactuire incantscent laîîips andi osiier clectrie speciaities. The atd-
ecgiosenent o! te ntw ctîtipan>. aiipe.xrs in the prescrnt nunîler.

Tht, Doditgc Wtood Spit Plie> Col., of Toronto, have supipliesi R.
Thîackeray, tif Ottawa, stitit a very nicatly tlesignei folie drive (or the
îranbstiîs.son oif the li>oer requiresi in the new extension just erectesi Io
lits extensive plantai: radis. Thîey have also supjihiesl the iequirei kilt

The labcox & Wiitox Conîpanoy report business as excellent, thorir
ordtics for jone atone exeeciling 25,000 h. p%. Of :ltisaniount they bave
ortiers (or 6.00 ho. 1). of thrit watt,, gube mîarine bituera [rani the J'tant
Steattisii Conipacny. Agi th, lilers hiuii iîy thc liabcock & %Vilcox
Conmpany at tiîeir I-lilevilie ships arc af wrouglit steel construction,
liaving - acity for 200 lits working pîressure.

In to: descripition iîuiiliçhed in the EIECTSICAI. NP.WÇ for August,
mil tht, (îte'j)roîecîion plant of the Gooderitaiîî & WVotis Co., Ltd., To.

mnnto, mienion war. oinittesi of the tact that tht, pumping enigines werr
su~i4ietl iîy the, Notitiy NManu(actuinZ Cri., Liii., Toronto, ati are of
thekt fimes gyt ci compoundi condrnsing puinIts of the Il lndrneiter "
patieent. These ,tunips arc t0 lie flnciy rinieheti, andi xciii eliver Ien
tir tueIse fige streraiis of nitch greaier efficiency titan can lie furnislhet
lîy the ordinary city pressure.

The Royal Electrie Comtpany have in apiratian, in blaelinery 1 all,
ai the Toronto lîîîlîstrial ECxibitîin. their S. K~. . itwo iitabe.aIlternatt.
ing enîtrent systeni, anti (railt therir twa.îîhasc altî.rîating dyrianto, arte
stipllYing citent at tite saine unît, for iigiîting isircandtbccnt iaîiis, arc
iamps, and tl Oerating Inotors.

Tue Dosige WVood Sptlit l'ulley CÀo., oif Toronto>, have in btandt twa
gîanittorpe drives, for the E.*I il. uity Ca., of lou, Qu e., ah

dIrgvc ta have aguaranteecti capaeltYaf 700 h. p. Tittc drives are ssesiin
the tratnsitîsiun tif passer frotti nets iNiCtîtitiattk water whtis, liing
instalcmi for te îîoe of increm.ing flic itulît granliigc1iatci>. ofîiei
cînipiny. Tue E. *l. I'dty Co. are olie optiniotn tiat tiitctclhk <irise isa
loîng way aieatl oif nn tîtier intan-; af transniissioîi, espeeiily foîr liavy
'Aork.

Tlte l'aclarh l.aiîi Co., Ltti., have reccntly issueti a circular an-
nounicing flit iteir gîew factory ai St. Caîiîarincs is naw iii full tolera-
tiun, iinulacturing intops anti transfoîrmner%, antI is e-quilipetil tilriîîugl
oui wiiiî new antI inîprovetl îîîachinery. lîy nicans af wiîicg the itrodhsit
xciii in tic future tie of flic inas supeuior detscripion. Mr. WV. 1).
Packiard lias assumesi the general managerslîip) of the conilianyt %n iii>
MIr. A. G. Powell as assistant. P'rof. Tiintas, of the Ohtio UJniversity,
vtha was citairtuini ofthe Wotitl's Fair Conîrnittet, an incandescent
lanîpi, lias rccntly canîlucteti a sties af tests of P'ackard lanipx,
anti concluties iîis report with the, fallowing !tatement : *Tale.
ing econoiiîy, mîaintenance of canille paner, andti reedoîn trom lilacleen.
ing iat accaunit, the resulis olutainesi trant these iansps are nuci supetior
ta any litretofore pulîlibhesi."

The, Canadian Elecitic Reliait Go., lias reeentiy been organizcti tiniter
v-e>- favorale auspîices, andI las bergun business nt Na. 623 I.agauciîe.
îicre Street, Morrai, îiîhi INr. ro. F. %lialttiîws as tmanager. lil.
Matthews is n-cii knawn in the electrical fieldi, heclîaving spient sortie 2o
years in the meochanical anti electrical business, 1 le has hati the ail.
vantage ot being an carly berginner with the Royai Electrie Ca., andi
succeced in working iielt uit to lie superintenilent of the wintling
tiepartînent, which position ho: helîl for eight years. 1le was also ams-
craiei with Mr. D)avid A. Starr, Montrent, for about cigli: innîs in a
repair lîusiness. The aliasconceen null undertake the rewinding of arm-
ature fieldis andi transtoriners, alto aIl other electrical andi rnchanical te.
piairs reqtiiresi for electrical inachiner>' anti apparatus.

We taise hlcasurc in announcing t-) aur reatiers thflite Itoudtiaux
dynamta lruili nhici lias nit icilli markcet] success in the Unitedi States
anti aliroat, is now king introtlol mbi Canatda, the Iloutireaux
Dynamo Ilrush Co. having Wtsacesi the, agency for Canada with R. E T.
I':inele, o! Mlontreai, nvho is now ready ta titi ail oiecrs fur hirushes
rartgtng mn thicleneas fraint ý ta, % inch, ant i n with front )j inciot3
inches. The Iloutireaux *1Foliated II bruili, it ciii kc rerneaîiired, is

matde ot anti-frictian mnt rollet]into sheets ,ý inch thicle, andi foltieti
andi refoîlded until itace desîresi thicenex Es attainedi. h ditiers essential-
ly, theretore, flot anîy in the material, but also in the manner of its ai>.lilication front the oid I anîinateil' ilîrushes. Itesides ils anti-fricîin
properiles, thc hloutlreaux lirusli alto jiossessors in an erninent degrec the
non-sparlings properîy, to, that it preserves tht, commutator fram %vent,
leaving it with a smooth anti polisheti surface. It miglit lie atvantage.
ous go consumners t0 mis furilier tnsuiries regartiing thest lîrsshers.

Wet Steam la Dangeroug! BSAV.E FUEL!1

IHRRION 3[PFiR l __MG90191__________.... ... OR J1 IO [J J R J
Extracis ail) enîraineti water, oiii,
or grit (rom the, steam, anti fur-
nishes ...

DRY STEAM
Io the engint, or ptsmps -. incrrases
tic powcer anti removes aIl <langer
of water hinier.

Over,500,000 H. P. in use

Senti for book on IIDry Steam.'

[[Fil VE~R IIFRI[R
Heats the féoed waler to the highes point,
relieVeS haCk pressure On engine, is casily
cicatnct, anti

IIEATS THE WORI.1)
FOR

Durability, Efficiency, and
Low Price

SENI) FOR CATALOG.

THE GOUBERT MFG. Co.
-qîm-ma .. SOLE MANUFACTURERS ...

WX. T. BONNER, 'GeneraiAgenat for camada
415 o.'ofTaeBidhMO RE .

Ploas. mention thse CANADIAN £tXDCTRICAL NEWS wher crrespondlnig wlth Adlvertisers
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SPARKS.

*lbc Trrasurer of Mostîtal Association. No. t. C. A. S. a.. acknowledges
through dt ptîrss a large nuitber of subsctptions ta thse Association*s
Mcit)tnicl Libuîîry.

Mir. Jeule Ilcin. an emiplcyce of the Montmîorency 1lectrie Ilower anti
Lîglit Co.. of Quebec. liait lsis itands severcly burncd while wozking at a
new switclî board.

Severai accidents have rccntly salien place in connection with the opera-
tion uf thse O~sawa Elimtrn R.1tway. une beîng thse burning uJtt of the coils
of tise gener.ttorasrnîattre. and another dte blowing out oftliecylinder licad
of the engine at the power station.

At tiseannual nmeeting nf stockso.ders of the New Brunswick Elctri
Teélegraph Co.. held on the zaîh of Auguas. the olti boasrd cf diecors was
re-electcd as follows.-C. W. Weldon. president. D. C. Dawson. secretary-
treussurer; 1- J. Alniors J. ). Tueker anti D. M. Stiitiitlnl.

On tise occasion of the civic lîolitiay cf the towîî of G.slt. it Gaît. l'resors
aînd lespeler Electric R.tilway carrnet 1.300 Pssagers. antt titis nuittîter.
it is salit. would have been consideraily incrcasedt htad tise %cashier flot
provred unfavor.sble during tise carly part of sit day. Regular trips art naw
being msade to Hespeler evrry h.îlf heur.

An invitation hLts been ieceived ta attend the observasnce of tise tweaty.
fifth anniversary cf the fountlung of tise business of the American Electrical
WVorks. Providence, R. L. and in connectiun thirrewiti tit 17th Aniual
Rhsode Island Clama Dinner. tentlered ta te elctricsl fraternity at Haute
Rieve. On Attg. 179is. t itas a marter of regret isai wc were mnable Ici par-
lti.pate in tise ple.îsur' c f the occasion.

iThe *'latin Council cf ltienton. Ont., have awarded to the Brsîsh Flectrie
Co.. cf Cleveland. Ohio. a contract for ligisting the sown for the period of
ten years. Tise conilsany wîill. in additiun ta supplying incandescent light.
aIse distnbute power for nîanufacturinR purposes tiscougisout tise îown. liait.
ing ai t s disposaI one of tise finest water powers in tise Domnin. situated
iintediaiely nortis of tise town. and capable of pcoducinR xa.oo si. &-.

One of the largest sise nianufatscurers in tise city cf Qtsebcc isas given ln
writîng ta tise Montmorcncy Electric Power Co.. his tessmnony to tise adt.
vantage whîch be lias oblained by thse use an bis (actory cr efcîric matots.
as camparedl witis tise steani plant farnierly employed. Ilecstates tis part
frot tise tact tisat tise matois are instantaneaus. in aperatian. sntocthis-t
ning, fre [rom danger. accupy but little space and are less exprnsive ta
maintan. hc bsas iscen cnabled since putting thema in ta nmanufacture. witis
tise saine amouait cf msacisinerr. ironsic soi 300 pairs of boots more tia
formerly.

YtIJCANIZED FIBRE 00.I

The Bell Telepholle Co'y
0F CANADA, LTD.

MAtit-DACTIJMKS AND> lAS VUC SALK K'.SKV I)Xo.Clt'Tit)t UV

TELEPHONICothr ELECTRICAL APPARATUS
UINE MATERIAL AND SUPPLIES.

W.Vll (tiitish tenders for supplying WVarehouses. Public Bilditngs. 1 loirls
antd Dwellings willh

î>RIVA7M AND LOCAL TEI.EPIIONE SYSllNIs.
liiiRGI.AR AI.ARMS. I 10TEV.. EI.EVVI OR ANDI
0IHER ANNUNCIATOItS. HOTRI1-. ROOM% ANI)
IFIRE CALL ELL BELLS. BELS. MUf i

..... IIUIrONS. ETIC. . ... .. .. .
Will also furniss tenders to Cgties. Towns ant i 'll.îgts for FîisaK As.,.îtà

AND> POLîcK l'ATRLti SYSTESIS.
Catalodwi irili N Iuwighed ens attlit 1,.

SALES DEPARIMENT:
NIONl'REAI.:

ILI1 Tl'lepiîone Butilinîg.
367 Aitirduct S;Irtct.

TIORONTO;

liell *leleplianc Biling.

lHugisson Street.

O'ITAWA .
lil Tlelrphonc Btuilding.

Quceus Street.

QUEIIEC.
Bell Tlelrpsanc Buildiing.

SI. John antd Palace Strets.

WINNIPEG:-
Ferrest llock. 2Main Sirmi.

IESWLBILIESIED L173.

SOLE MANUFACTURERS 0F BARD YIJLOAIIZED FIBRE
it Slicets, Teibe-, .Rods, Sticks aitid sp)cUd slullpes Io ordler. Colors-, Red, Jil.-k and Girey.

SENI> FOR CATrALOGUE ANI) PRICES.
THE STANDARD ELECTRICAL INSIJLATING MATERIAL OF TEE WORLD.

Fa6toru: WILMINGTON, DEL. OFfIGF: 14 DE Y 8., NEw Yoiç.

LAURIE ENGINIE C OS Se Eat MONTREAL
oleAI t;rtoiduPoic fQebe u DuN EN ERS anid OTRACTORS

- .Pmnps, Condensers and Hydraull Iacliinery ~ C mlt

:P1a.lntm, etc.

IMPROVED ...

CORLISS
ENCINES
FEED WATER NIEATERS ~

AND ~.R. 1
lita>, Llyý h« W e.-; îCtAl5y

SoeAet 1 HoIIy Graylty Return System

PIsa.a MYOnUtOfl thO CANADIAN ELECTRICAL NEWS whes' corresponding wlth Advertisers
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SPA RIS.
A pair of 25ua si. r' %rouRIat teliolers -:ar txinj, ;ulâced ii time liell

1ieptonn. Ca.'s ncw bauilding mn Ma1ntrC.kl. ')y iie ILtIIKocim & WkoX C0.
Clates %Icl.eod. balanto aitme %%Vanui'or. Santiwicli & Amiersthaurg

Etectrmc Raslway. w.as injiaremi Iy cortamnj in contact %%itit a tavewite ani Aug.
22ntl.

It i% s.aitl ta lac thint aaenation of lime Kingsaton Eim'ctric Raaiml ay ta secue
lxetualasçion oi the Coty Comaacil ta coaastraacta tor iset e un Site cassenta baie of
the cosy. siamalLir go aie c naw tmi ol>rr-ilioli on Ille western side.

A test of thr :aaagneatie smtir inveniei Imy %gt. Iltirntnel. of Vnortnte. die.
scrillemi in a reccent rnnmibmrrf tic 1Ei.Fq-IIICAi. NKCWs. vins receaatity onade
ni site 1 luimiacli 1 'rmma5y 1 itlery Lo. * works at Ot:.tw.i. Ilme test as sauti tu
haave bx-en so siccessi dos itlas heeto tmce ta continaenceiamed.ty
rite aa.nu.ictiste of the snachirie.

Sorti af the Ie.sding chtons of the village ci C'esaire ilae purchastrd a
water power ssmth the abjet of rrosadang the nautiicip.simty %%it cleearic Iigiat.

A satasfactoryP aanderstandmng lias recentiy liera reacaem ;it Ottawa. titiller
whticla aie lilin anad Waterlao Street R.tilwaty Ca.»s cairs wili cross ii
G;rnd Traank Railway ag Kmng mtet. Ileian.

Mr. IlI. lpins, the represenoaaave of tic CmsnalataG ekncrai Electran Ca. ait
V.ancouvrr. Il. C.. s maagageil in îaroaîotîmm aime insalation of an electrie
ligiat plana i Nelson. Il. C. It is prapsemi ta titahaza, thr ipasser fromnt K.Ils
Creela.

It ki rt-poraeai abat owing ta %vie.% weas cansicirmi Io bc ait tanreascriaable
desaaand an tite part af sanie af aime pranîcteas ni tie Windsor.Srlkirk
Electtic Raalway. the ciafeorcnce wiaci sas ta haave taken place between thme
pramaters oi thme read andu St. 1attai capialists has hacn aleclare at f lor the
prescrnt ai sa.

SAVE WOINEY, MIME aIdIÉ TIROULAE:

........... ...... BY USINO...

The Boudreaux Dynao0 Brush
!ae IW eii m.r , I F-P2ar.

No Cutting
No Scratching
No Sputtering
No Sparking

1t3280 PART 01, 1 UCW TaCU.

No Copper
No Gauze
No Woven Wire
No Carbon

SOLE AGENT FOR CANADA, R. IE. T. PRINGLIE, Booms 57 and 58o Imparial Building, MONTREAL

DUR 25 K. W. DIRECT CURRENTr CENERATOR Alto MOTOR.

WACNER TRANSFORMERS-SoIe Agents.

Wu Au JOHNSON ELECTRIC(

Sole Agents for DUNCAN METER.

fiJll6rl6 nWaRI1RO i r

We manufacture and supply onIy-n----
STANDARD ELECTRICAL APPARATUS

'0. M. Y4ORk 81., TORONJO
Ploime mention the CANADIAN ELECTRICAL NEWS wher coorrespondirq with Advertisors
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SPARKS.
Theni'gt coînmittee of the Wrnaîîlsor Couard ir arttc<I homp

son Electrie Co.. a conmmet for dynamos. antI to Leonarîl & Soans. n con.
tract for cîlgine and boiter.

l'lie charter lias locen granteal ton l ocal coniî,xny. ma 11h capital bto - ci
$2.o0o. ta haîalld ndi operrate a tetleplione line in flic counittes of St. Maurice.
Champtain. .and 'ltliret Rivets, Que.

A iEnra nanmed Alfred Saraztn cime in contact with a live wire whilr
nt the top of a telephone pote in Ottaw-a receîitly. andI fr11 frot flic pole;
fortunately a store sanig lntervenrd andI broke tliv fat. tliussaivisig lias lire.

hir. D. H. i<erly. superintendent of the Govertnîent 'f'éeg,.ph lincs. is
supcrintetiding the laying of flic newt elegraiîh câblie for tlic~ (irosse Isand
quaranaine service. l'lie cable extends front thie Qtaaraanaine Station ta tste
Aux Re.aasx.

MIr. F~raser. Secreaary of the *roronao Siaburtrain Street Ritway Ca.. lias
rcSntly tîeld conferecies witli the Reeveb of tlic townshiips or litolticoke.
Mtarkh.anii nd Vork. and witli the warîlen of tîte County of York regarting

the extension of the comparny' fine ta thte village of lslington.
The New %Vcstniiitster aîîd lturrard Intel Teclephone Ca.. lias purchase.

theiierest of thclocal ateplione conîpany -ilKamlaoops. Bl. C.. and isabout
ta retid anîd poit in good order flic sysitm. ilihe arrangements wrrc car.
ricil out un btliatf of the piîrciasa.r% by »%r. Il. IV. Kent. Mtanaiger.

Inview of tlic apptication arfic ueercliants< 'eteptione Co. ta tlie Mont.
re.il City Councit, for exempîtion front taxes, the Iki Tcleptionc Co. haive
requesteti a sim Par concession. atrigng tlic tact flint iliey haVe been gia'ing a
gootl service zat a cost tiveragng only i i cents pet daty to each sutiacriber.
white the average number of calls for cacli subscribtr is twctel satso
why their petition should recive consittertion.

The contrat of the Dunilas Teteplione Co.*s business has trenly pse
into the liands of the lkUI Te'tephone Co..* andi new afcr have=ee
eeted as fottows:-W. C. Scott. Toronta. president: W. J. Gilmour.

flrocktrille. secretary: W. Garderter. Winchester. treasureor: directors. WV.
J. Gitmoaar. Ilrockvitte: S. S. Revetter. Winchiester: ). E. NMcF'.uhne.
Munitrrat: Il. N. Hiron. Monareal: IV. Gardener. Winchester.

Messrs. Frenchi & tiaritl. of Strafford. Ont.. are said to tiave ilveted
anr înaproved att-ani enigine. ia whicht tlic utilization of the strani in the
cytînder os effecteti on.a new puincipte. flir niat novel teature of the in-
vention is. tîtat thecare avo iston rodç working in ojposite directions in
the cylinder. the stroke comiaeneîng ai the centre. el sortait modct of this
type o! enigine lias heeto tested M litsa a 3 aH. il. dynamo ita satisfactory te.
sutts.

METER REGISTER
.ACCOUNT.BOOK

for the Uise of t...

IELECTJRIC LOGIWT

]POWESR COMVEPANIIES

Copyright 1894, by D. R. STREET.
(Al.t. RIG-IITS ItESERVFI).)

Address: Corner Sparks and Elgin Sts., Ottawa.

SIzES AND PRICES
No. i. Deiny " Scotch Linen I.clger," 28 IL papcr, botînti

in >% R. Calf C.S., I.ettacacd, 300 pages, holding a,2oo accoints,
cadi page ruhed for four :tccounts, allowing stafficient sjaace
in each account for registratian of Motter Rocadings and
i>ayrnents for Thme Yena. J>rice by Express, $j2,

No. 2. Saine niake as No. i, but 700 pages, and wilI haold
z,6oo accotants. 6oo pages rsated 2 accounits caci page, antd will
last Six Ycars; tîte b:alance, ioo pages, ruled saine as No. z.
l'rite by Express, Si 7.

Price la not high, w/ion thte tima t/tnt a book
....wii last is considered ....

TEE COMMIEE ]ILECTRIC LIGET & POWER CO.. Mt.
1). R. STav.r. Fms,.. Oiata.. .i eii~a OTTAWA. Jtity joisi. 883

tiiar sir.- t fate much 1.tcasurc antý1f-ii tthe inaiy aatsuni3geA of tlt

an usy optiumn. faraticad of anty Gober- I base sen. A iaaaiî rtiait cn.eria5 a
ataod a(a çauîteai ea*.881-11 tihîe resaiiags lutsng chai taii. dednatton. dis

cousis 8rnYmentn and l.attanr duce. cat Lt, %ema ai a &:lance,. aitxt it s. ea.y to trac,
any ci-t-ra anîd catimr ihi-m. Attr uuiig aiot 1-Aaa ir aecr e....year I %cxilad îot
t arc on re «i ti. ca i fl ai )*U.j di?. it .. , in iar«oucing it. atia
tom utea-i. Elcr' ilo ndPwr Qb irul une of your IraS ilt cfftititua

to se let. u uro i li-.1 A. A. M)ON4. Crini-rat sit.

The Bryan-Marsh Go.
MARLIIORO, MASS.

The only Laxnp with definite guarantees
The only Lamp with sustained bri ..
The only Laxnp that gives perfect satisfaction
The only Lamp that cala be returned to the

mnaker when burned out and receive a rebate.
Examine aur rebate plan and note the sar;ng il w11l matke

.. an lamp bis

We are Agents for the Porcelain mnade by the R. THONAS & SONS
Co., East Liverpool, Ohio. None superlor; prices right.

WIRT DYNAMO BRUSHES qb«b* INCANDESCENT ARC LAMPS

StiIweII & Go.
&Wd for Price Lisis 1-1fiMIbTON, ONT.

September. rn895
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R.. ANDERSON (
E ieCL~icaiAGENT FOR

liest. 
E niei

ED AND lgn e
EQUIPPED.EDI

ElIectric Lïght 2SAdsS ~ i

'0mt 13Iis Telephone 8oi

IFtIZNISIIE!) OA WAOTR ION U Ii
ELECTRICAL SUPPLIES

AHEÂRN &SOPER
0:)TT-DA W-vA. O1:T-

CANADIAN REPRESENTATIVES OF THE

WESTINGHOUSE ELECTRIC & MFC. 00,

Incandescent Lamps, Arc Lamps
and liotors.

U[CJRIC RJ~i

Dur Raîlway Apparatus.is Dlot
Equalled by any other

Pf0-150 ilu:,lIont tht, CANADI AN ELECTRICAL NEWS whon corresponding wfth Advert1sers

1 l
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The National Electric CoEUCLI.
.. MANVFIACTURELS O .

Biolr n"Power Generators alld Motors
)ltiltIpoIar

Alternating Direct
SeIf-ContainedD nm C urrentDya o

The National Transfor-mers arc the best in the nmariet. Our ,\Itcratar 1191ht
the Towvns or Oiakvill-., St. O.rsOhavi, '%,.nt

l'alst Piiiîerston, Poin!. 'rt Dover, and littndredi; at oticr towns in Caada aind the United
Statc.s.Itk the companies hiow they like thcrn. Scnd fur ectiliates t

jon:rq W. SulxImn~
500 LIoUTf ALTt1RNATOit. or~ nlppfu ict 146 roRIzc Sr., OIIO.YTO. -ir1i'CHLL, 0O4V21

GEiî GOLDIE & IW9GLLLQGJi Ço.
[Liin iE.

Imi4oVecd Stei Eigiiws an~d 3oliIes

.dzul the Erectioli. of saill in, the llt"t Comfflete Style of JUIo(c> lnpr)e, et

wcalled to the IlWHEELOCK " IMPROVED STEAK~ ENGINE
as being unequalled for simplicity, efficiency and eeonorny

.m working, and espeeially adapted for Eleetrie Lighting, Street Railways, etc.

ee GALT, ONTARIO.~

G~ROBERT -GRAMAPXM
Water, Wheels, Engines and M111 Maeblneryv a Spefflalty. .O T TAWVA, ONT

ý2STANDARD. x.

&Dz~ in sizes (roni 6 iaches *084 iaches
f Jdinicer 'W\heel one solid casting.

LVJ8 4 Mc cent. or ,,,r f, tc~
la ive pirces. Includes loco ae ier
regisicr or cylinder gatc. W'ater put on full
~ateor shut comnpletely, off %vzt haif turm of

adwhecl, and as car4lygoeed as any

Cut .tiowingWtLcel Removed trom Case.

V<rite for Estiaiatcs, References and Catlogues of tbe STM%%DARI) NVATER WHEEL, aiso 'Miled and Rough Gearing af
c6very tzc and description; Engines, NMiii 'M.achinery and Electric Power lats ; Latest Improvedl

B3and Sawv Brazing Tables, Shears.ind Gumnmcrs; aiso Surface Grtader for Shingie Sawvs.

Please mention the CANAIDJAN ELECTRICAL NEWS whori corrosponcting with Adivortiso,-s



Ca W. HENDERSONMnfcueancnrooELEoTRInAL SUPPLIES
*Lri NiAi iEs Fty k:IiEi1:1) FOR

Wiring and Iinstallîng Complete Electrie Plants

1.1.1i lf %1. it L 11l1Ei1IA~ 44 B etry 'S tieet. .. .. ..

14 " . .. .MONTREAL.

OTTAWA,THE OTTAWA PORGELMIN & ARBON GO.1 Ltde ONT...
MANUFACTURERS OF.

for ail kinds of Arc Lamps, including coredCarbonPoiutsand solid carbon for incandescent circuits.
aMo tor Brushes and Speciillies in orceaini lIlsuiltors, Clea.ts, Door Kiiobs,

Carboni for Telegr.iplh, Telephione @O and il kiinds of Pressed Porcelaini for
anid Electric Ligýhi Suipplies . . Electric-,l anid Hardware Lines.

fLLi 0OO0S OUAfINTEBBD TO OIVB, SR9TISfflTION

AGL~s IJ~ G~--ti1w II Go,~--\®NGENTS Foi,

TUE BRYAU-MARSH CO. tELECTRIC SPECIAITIESil1[tIHlS1OR
Muribro, I1SS 3 Kig Williani St., HAMILTON, ONT. ' H

-22FZOTSRE fS THE J. C. MOLAREN BELTINC GO. MONTREAR

THE BABCOCK & WILOOX

&STEAI
415. Board of Trado Building, Montreal.

- I- W . T. BOtINER, GENERAL AGENT FOR CANADA
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