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GENERATION AND TRANSMISSION 0F ELECTRICITY
PROM WATER POWER.

TaIIF. ssork of titlizing thc grcat ivater powess of the' far west
as going on rapidly. Wi't han rite pat ubnann s it e lect rial
plants for thce transimssaion ofl power fron water lails aavcr long
distances have been installcd. *li.aaa .s Sacramiento, Catl., lha>
proved the l'easibility of ecnnnia:y transaaîittînp tire powevr nf
a fail an a distance or ncarly twcnty Civ'e miles. 1Tliat aa lPort-
laind, O)re., as still more important andl presencti inany e
elecaracal problemis. Titose hâvec been ;titcesbftilly snls:ecl and
tire abris'ing city of P>ortland as nnw bcnctiting by à scrsicc of
elcctricity front a svatcr flU more alian awelsc mriles away. 'l'ibis
installation was mnade t.ay tie Ponrtland Generalilectric Coti
pan),, or wvhich mr. F. m. morey as l'rcsaalent. rhe coanpany

a aaatrt:cteel to -%0lof n tlae p.assage ni s css past tîte rails into
lace naviagable wa.ters ahane, ectnalaîg scventv-l'ive miles inland.

*1'o constact titis canal, ahi' state ofl O regon contrabaîacd about
$2o,ooo, the balance beaag saapplaeil b>, tatr >'rti.ti< aad l.1nn..

The station building as ni cnîte, staîne, tron anal brick anad
wheil fanibilcl %% aIl ha-«ve ;a lei9th 1paralilel wlthl tlie nivcr ail 364
iea. ''le svatcr as taken frnt tie ail d lI haoatigl «tr esten

sas'C liyaI r:ailac inbiallat in anal alaicla:a rgcaî anto the raver beîoaa
otirel orther s:de. 'lli mirler wvheel plant as fron) ate avorks of

tire Stillvell- lliertc & Santhl \'aile C'o., of DIt)ylona, () , anal roa
sists at tire prcsenataalunIo tiarec unit', e.acla coaîsstaig o air pair

of vertical cylinder gaie aînprns'a' Vit tor tuarbinec wlacels, 42
it lacs .anal o inclies ant d.ainctca rcsîctiasely. 'l'lie larger

%% liee is an) aîslaary, tn lx' baoîîg)la auo st'rvicc on) .il peroai 5

Fin. . *l 1. AIS. 'Z » Sa~sa~;Taaa. .'tA i.t.aA-asli.xai''saI aaja .'M ia '1', i.

nwvns the ciouac water powver (if tIi' l:alls on tlîe Wallailettc Riv'er
-at Oregon Caat', twelvc miiles :abnve Portland, whaiclî. wath a licacl
of' foray réelt, has a nianinauin capaçity esaîmaacitd at 5o,a'oo li. P.
lPart of tire powver has alrc.aay been ttlized by nuancrnus factor-
ies and milîs erecaed near by, anal an addition an aliese an cc-
trac statin erccted sorte yc trs ago bas saapplicd current far
laghtang the strecas andl dnentims (if P'ortland an lor operit:ing
an elecanic strect railway bcawccen Oregon and Mi\iltv'aukee.
seven anales away, tlîc darc tirent nda laa>1 frcqaaent y ;ter-
naaing systeans beang used.

In order an take alsantaga. of the' powser of tIme llîs the lPont-
land C',ctal Elcrarc Coniplan' lias cainsartca tlic Çart pîart of
an extcnsivýe sanial ou aihe wCe,t sidc oif (lae Wa*ll.aîaaeaae rater
aipposite tlîc City ail O regon. The piait to(nsa aaaai(tc av. aoaa
quarter onlv aif tie bilding, wqliacltias bcang ail aap an bet tanîs.
'rsenty sections wall conîplete the buialding ; fise arc alreaaiy

built and foundations are naît bcang adeal for tIi, rernainaler.
'r'ite ulinie gencrating cap;acaav of the station ataîl be î:,soct
horst pnwcer. In additinn an alie land covcre<l by thie statin, the
Company lias puicliascl abonut 1,fioc acres an the vicanity. l
also contris tire canal anal locks! on the west sade ni the ri% cr,

ailc\ essase lliia svaaer, Wlias l aîc recs aid shoiw oc(tair taboaua
onace an tvery tise yc.tr-.. T'he i.îillr wviaeel rtlais .at a saicca aif

2(X) revaulmitoabisjer mianute ana lie l.iretr l toc: res'olutaaîns peor
minuteîa. lioatl tuîrbine%. ire -,et ;ît thc ,anie level anal cacli

a .arrac', a1 îaîllev , abat ail aia' a sas* it Il sahcel bt'iag ti.\eal tai aie
gclicr.lr -slanlaf. '.sie ahie l.tr 1;c wvlicel aý ail ailîration ahi' twn

îiuUcye) tic bidLa' t',.ettier, tIir si1i' %Ihîert iý Il'sonoei iî'd
anad thla large as'leei dfrives (lie gdaea -aIl ar ai a aaaî fiaria speeda <if
zoo) revoltutians. \\~'lieni thle saaaallcr tuarbine us, ailerateal alone
lac bel t laes %lpamn a blacîl saîrroaînlaing rte îialleys.

Thie wcaggîa nf thle s enticla a lat %viril tir larmaatuarc as about
33,500 pni d.aîid tai a .Arrv1 -thi -,% teuaci aif e\tr. bearangs as
qna r<alaia-Cal <anc oif t(lie riu irt (% la ( na'atjsanaldc al lar .a la taraalaa
til iîca raiig. bothl saaîpIcaaacai aag tlie raig leint'. a.soaa the anilai;
tt l ialft. 'l'lic are ena laîsea waitl s .t. filleal watla <ail alel avercdl
by layaraulic prcssaaac:, anal .arc 'aar'uaalca Iy w.aaer jackets.

'The lengala (if tire genea.iaîa n.iaft a1. 29 leca, anal 8'- ti an
da ;îiîecr. !t as riait a coantaiuataion <ioac shafa oif ( lac aslicel uii
as cnupled an al ivy iaaeîui aila dasa ( aîiplii,, wiiicii allowý ni a
t rtaan lac miiu ceanten up and alî-.sn ail tle gciîcrator ,la ai.
I*hc blaiaft of tire Oo inch i shcel rals lraaaî the couing la, a

1101- V.
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lîeariog set in tlle fluor of tlle station. Bat %li '.îels Iii ecd sec-
tion are i iiiolleui h> lîaîd wie and bot aie rejz'ulattcd b>'
tilt %mite k'overiioi. 'flic beit tîglîtege r is liso cnit rolled fronti
ctiller 1lani lu> a li,îîd '..iiel.

'l'lie %%-;fer i% aîlîîîî iclta Ille peuîstî>k's frrîiî tlle tipper caif
liy îîinn <if a liead gate operatcd frotîn . glaîforîin on (lic canial
%tadc of tilt station. Eadi pctistock uas ten feet in diaiuter ati
is raistnirctd or nivcted steel pîlate%. Liacii wlieel lias5 iii ni
fluine, tilt w.atrr pîasing firsi tirotigl tilt large liite htitillie

I.îrger wilecl ta I lie fluiu <if ilie sttalîci wvliel, '.'.iin, c it jîavse'

tliotigl a ttube juta a mail race. In -addition ta titis turbhîle
euiu îîîet, amn .îtiuluur> 1,bawer etjiipiinent lias been ftîmislicd,
Soiissinig of a set of iuirips. îîîcluding a lîydrîulic punitp for

Stifily>aii osita flic tlîrutî bcarmng r ylitiders antI a dupulex '.vater
pîîîîî taii t utlte tîte w.aier in th lic de %valt jackects. Tiiey
mre oîîcrated b> tact i5gc >.ihiorizontal turbines cicoscd ii tce
Smuic thuniie. For tilt operation of the extiters a furîlier pair of
vertical turbine wlieeis lias beetu istailed, caic 48 incItes in
diainci, cdîiving Ilie geticratorb b>' a siiilar Systein Ia thai
alreadv dcscribed for the operation o! the inain i achines.

Ille c(iimllete power pilant tvrnll consist o! twenty, ilitee-pliase
gccitars andi twO direct current geocrators, actinig as exciters.

I lie total cnaaity of tilte statuin, thîcrefère, '.viii bc i 2,ooo birse
ptot er, di'.idetl loit tweonty tînîts, ratît one i0<lependeiit o! the
taillier.

lit orcler ta abtaîn tîte besu restîlts front the powe'.r alilbs <lis
poasai, tue C'ompîany selccteci the tlîrec.îîhase systein o! clectricai
;iowcr transmiission as. devclnpeti by the Gencrai Iilcctric Co.,
whviitlt lias jîrovcd Sa satisfactary tut tietoîajority of pa'.'er trans-
itiissicîn inistallations of .atyig Siges anid varyios distances in
tlle t 'oied St:ttes.

oite itecutar feattire of tic l'orilind inistallation is the tii
pîloyuîieit of large blticks of pjmat for Street railway ser'.ucc, in
voii'lng tue trantsfoîrmation of tue 1ma1lliase ctorsent sent o'.cr
tlt fine sin dîre(t t ct urei' for railw'ay circuits. ''lie frequency
us ;3 a YCICNliet sec nidu, selcctcd on attatiot of tilt large aitit
of uîhi.crr wVlîiçli i et essary ta (con'eri front aliîernauing touat
<liret t t umreini. 'hi c turrelit is dclivered diîrcctfy ta the line
wvitiîout fîrst p.tssiiig thiaiîgl transforniers and whei b rca-clie-
f'osiand t', uraiisforuted clon'i Io a Itoicotiaf of 400 %oIts. For
tile patter sec'.c utilt stip.d.,wiî tranbforitiers are coonected ta
îottary calîveiters '.viicl i vlf deliver a cantinuonis curnent af 500
volts for stîcet rail'.'ay service, as wvell as for tic operation of
statîaonry liiotar-. Indtuction ituotors '.'.ifl aiso bc tised, directfy
caiînecied to the setonaîîries af tlle ste1i-down transforitiers wvlten
itis cai bc (]aile Io ativaittage.

lite five sections af tile bildling alrea'dy tected are o<ctîpicdi
ii tie falfa.ving, order 'l'lie first section cofitains tict punîps

atndIltle icctîiituamois for <lie toUniletc Statlion , in catît or tue
tîtîce fatfowiiîgS s iuî'5 as orne ilirec.-ili.te ,%Item.nang Lurrenl
grneraitar of 4;o k., v ,ur <x» I. 1p. ap ianti the fifth section
conlarns 'tva : 5 z k . . li. 1p. tontinutits current generatois ubed
as excviers. I'..ch c't lier 1's çapable of eititiig aIl of tie ttte nty,
thce-pliaise gen omr. antd te second lias heen set til as a me-

serve in case of accident ta the flist. At ;îrecrut' aie is fuiisi
ing direct current ta tlle strcî r.iiroatiN in Oregon City. WVlîen
the station is coinhilete, tic ecctcr sction mil be rcninved frain
the 6iflî section, wlicl it occupies -il lîrceet, and 't iii lc plarcil
in the centre section of tlle building, '.lic the swvitcltbnidts

'.'iII alsa be ercctcdl.
'l'ie geiterators arc of special design ani aie set filma the

floor oftie station, tic armnatures rcvolving ina, loriyontai plane,
ivitit o1e lîeanng at the (loor line andi anotlier -*ýn toi) of tut'

traurc undcrneaîi tic cillcctor rings. E achî gencratort iî:s
twenty laininatetl pales. The armoatures arc a littie ovcr scven
ect in dianmeter antI are about tw.o ficci Iigli. 'I'Iisc armatures

arc constrtictcd to deliver current directly to tlîc hle ai1 n m.'.rk--
iflg poici.tial of 6,000 volts effective lpressure wvitlîout the inter-
itiediatlo ioif stcp.îîpl tli sfc rtniers. Oni accoaint otit ilis Iligli
Voilage tilitistî.il firecatitionsb weic itecessaryto perfect the mnistla-
tion of (lie armaî:ture cols ttt avoici leakagc t0 the ground. 'tl'lie
arinatmies are voîunîl wntlî tiat w.iie and cach of tilt cols is divi.
dicd ioto sections, caci section bcing separ;itefy inbulatcd. 'l'le
tiiorotuglîncss %îlî %vîticî the feat af dclivering the enormiots
voltage direct frontî tue machincs lias becn acconiplishcd cari lc
itdgecl b>' the (act tbat tic armatures wcere suîbjected ta a lires.

suîre oif i 5,00o volts alîernaling anid %Vere boti short circtiited
aîi op'eni ( urcuitcdtiodimer fail excitation wit hou Itle sli.tlites

iuîjury.
'flle fieldl cails are wotund for ex.citationo <f 500 volts con.

tintions cimrent, %til t'acl lias becn sîîbjected ta a test of 5000
volts iltcrn:îttng. 'lie reguilation fil tîtese machines lias proved
singîularfy gond, the inc'rcase front no land ta il foad bcmig
conip.ratively mouderate.

Fronît tîte dynanins the lauds are mun ta floor coonectors andi
pass undcrneati hIe tlr.ar ta tîte switchboard. lîc concrete
floor is over theni andI tiloratigh protection gtiarantcti.

*rite e'ccitcrs aic set ugi ta tllov of the armature rev.olving iii
a horizontal glanc '.vîtl ane bearing only au the floor lise. 1 lie-
construction of tîtesc excîters is almoist iderntîcal wviiî the t.a. L.

In. p). tVype of raîlway geîîehaor, and ecd bas a capacity of -z5a
k. V. at 125 reVolUtiuins per initule.

'llie hîgli tension swvitcliba-rdls arc btiilt of native marble aîîd
tlîc panel mnciiot of constrtuction is followcd tbrougîtout. Lat hl
pîanel carnies a double pole ain switclî for the lîigh potential
circuit, ind a ulotential circuîit and a double pole dotuble tlîrowv
switch for the exccitiîîg circuits. Il aiso carnies a rheostat (or
tilt contrai of the excitation o ach adinacîtile andI a single tlirow

lit., 3 IFi< RI%. tI.M OR 3.l'iiA.K 'IllE 0~ k~î~< OF~u' [r),%CN Ei F..

sst cih opeiting tilt ciricuit tl'rouglî a set ai seven 3z c. p). 1 o
volts. In addition tce bouardi c.arnes a con cout indicator for caci
lune anti onc for the eciting circuiti, andi a poteittial indicator
%wîtfî station iratnsfarmier lîlaced il the back. Thte upuien part of
catit panel atolisIis. afina set tif pliig cohnnections for couffling the
it.ti:neb un liaralfel or fout dire; t fine conctions fin eai.h
gene rat or.

The exciter su.itltbard consisis of two pancîls of Tennessee
mîambie '.vtlt a speciai s'.itc.hiog panel betwveeîî theml. By
itîcans af this switching puanel c-arrent for ilie railway serice
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in Oregon City c.in bc obtaiincd froin citiier excittr, or thc two
ecitcrs can bc coopled in parallel or thicoulgoiii: railroad cor-
rent rait bc uscîl (or cý,ciî.ition purrposes and Uthe balance fromt
tic cxcitcrs can lic used for atlier wvork. Fron tic getîcrator>
the cirment passes dircîly to the uine Uîirougli the switcliboard.
Thei fine is 1-4.3 Utiles long, a seaaccircuit being nstallcd ror
cacli mnîachine. I t ivisses Uirougli lin undulating counîtry fnlloaw.
iîig Uic course of tic W~illaiiettc river as closely as possible.

Fit; 4.-DiI«- CunkE~î uiEOF 1Z0I'AîcV CON'%*nîuEi.
l'le pales uîpon wilicl the titrer phbase wicine are strung, aise
carry a numiber of ires for thc 5,ooio volt contintinus arc correlit
trait% Uic oid transmission station, as sceil as Ille wvjes river
whîich tce old systeili of liehting %vith ligh frequency 5,00 -olt
alternating current is effecteul. 'l'le loss in the long distance
transmîission fine ;s calculated at foul lond at about i i '

'Fie siib.station to wlîich Ille higli freuency fines are brouglit,
is a two.story building at Uic corner of Seventlî and Aider sîrcets,
covering ar space of 4o (cet by leu ect. The lotvcr floor is
div iîed int tintre roans. one cuntainiog tie transformers, the
second Uic rotary converters, the altier bcbng uised for a repaîr
suîop, laiip and mneter raamn. l'le tîpper story oftIlle building
is occopied by tic offices. li the transformation ronn at
present are the necessary transforuters for tue îlînee unIits ;lrcady
installed-45 transrorîiiers iu ail. The rccciving cnni of cadi
fine îs connectcd tu a banik of i15 transforiers pcrgeîîerator, five
bcïng placeui between ecd pair af scires of the thre.jîase
systcm. rhe transformners ire inotintcdl on ain iran rack five
tr.unsforiners hiii.l and thrte wide andc founidations are nlready
laid for six addîîional nus. E-ach set of five transforiers is
connectcd to tic puiiaries in series and to tie secondaries iii
parailel, althougb in the transformation of tîte tlîrc phase cur-
rent tino sets only arc uecessary. For the large uîltts, tn'th ligh
voltages, tiowcccer, ab cniffloyed in the present installation it is
desirable ta have a laîrge numiber of transformers bankcd. Tlîe
bank therefore is divided ioto, ;bree sets instcaîl of two so that
ecd grouîp iiiav act a-, a rescrve ce theUicllter two sides enabling
two*Uîirds af tue powver of cadi generator te be dclivcrcd even
if tie transiormiers on one leg af the circuit have ta be discan-
necied, nor is the b-dan:e of Ille systeni affected by titis change
of connection. The transformers rculate at a uittle over anc
lier cent. variation of he secondaries front no toad te foul luad.
TFle transformers are of the standard Gencral Ehectric suîb-
station type, baving nuinerous air passages bctween successive
boncbes afi mon lmnc and between the cols so that they mnay
bc coolcl by artifîcial ventilation. Tis enables the îransformu-
crs ta be wvorked at a bigb output of cfficiency and ycî reniain
cool. rFli distribution ni light frein Uic secondaries is ctTected
on tie Edhisan four %vire systcm mbucb alsoallows of the working
of synchîranous and induction niotors frontî the liglîring miains.
rite four wircsystecîîi s worked at iooo volts bctwqcen %vires aind

b>' nicans of feccder reiuitors a varition af .4 in citber dircc.
tion is covercd.

As alrcady nientioîîcd the direct cun COI for the i ailway ser-
vice is <îbtainied by cornversion frontt tue tlirec.pbai;se aiu:ern.îtiiîg
cirmenh. Thbis is efcfTec b>. itîcans of rotary tra,îsl'nrillers, a
type (if mîachiine îi bleu Ui Genceral1icc i Company lî.,%
brouiglit ta a lîigh suite of perfection. Fvo of Iîbcse are aI
lirent ilistalledi in tue sub-Station, and spacc bas been left for
-in additinnal tlirec. 'l'le capacity of eacb converter is 500 Il. 1t.
dtelivcrcl tg) tue bits bars of tue continuons cmirent sstitcliboard.
'l'le lonig distance transmission lines for this r.tiltviy scîviçe, als
iii UIl case of Il ligliting circuits, arc connlccîed ta the stelp.
downl transformers, transforming he current froin 6,0Wo volts on
the uine ta 400, volts at tc bcconclaries. 'l'lie becondluies are
coîinected ta Uic ilîrc coliciar rings ont one eide, auIclle cuar-
rent is tbos bitomghî int tbc armaiture of the rqtarv cou' citer.
'l'lie allernating cirrent nt 400 volts is tlien convcîted in titis
machine iliu dit ect corren t at 500 volt s ail 110o au andî 550 volt s
at foll land delivercd front Ille conîmiltator sit. 'l'tic rotary'
couîverters arc irrangcd foi self reguijtion, Uic voltage out the
direct cirment side comipounding witi te saute regularity as
tbat fotîntl in tbc best ditcct corrent dlynamios despite Ille vary.
ing Insbes ont tbc long distance line and tue î'arying armtature
reaction in tlle rotary converter. This regulation is eniîtrcly
ilid(elendent of tue genieraton wbliclî reccives constant cm'ùîatin
at ail1 lo:ids. Ille shafi of tc rotary converter is cs\tenîled
twelve iîîchics beyond the bcaring of the altenîting cl rent buie
ta take a sîttaîl puillcy front wlîicl any smnail machinie or ain arc
dynamon nîay ba driven.

i is a note-worflîy faci thiat ini spite of the long transmiisisi
file, andi the incrcasing load ont the generator, the potenîlal
siipplied ta tue railway uines stendUty riscs as the load ib increnscd.

Ea*:cli rotary converter lias a capacity of 4oo k. wv. It is -lit
ciglit pale mnadîiuî miaking 500t revoititions. *''le armlature i.s
iron clad, carrying at rite sinle a conmittator and at tue otiier
tinrce collector rings. Front the totary converters the %vires are
taken ta Uic poDtver switcliboards. Eacl conveller bîs tîco
panels, otie fur tue three-pliase curicnî and oiîe for the conrnît
nous ctirrent. Tue alternating current parlel c-irrics two double
paie swviielies, one for connection to Uiec onvciîers aînd traits-
formieis and thc allier -to ~nhect the conserter ta a set of coint
mton bus bars. An aihtnlmaini switcb is pravidel te con

F..5. Sî-z ONi iOtU.ii i1i'.1o1P Io"E

ne( t Ille rotaury transformer anid tic paunel itseacliirli tarners
aiiso a set of fuscs, ilîrc cunîcot ;ndiraiors lad a poîeni;al idi
cator wvitb a transfornmer rcduicing tlîa poteotial froin 3S in< i
The conîinLIOUS cimnt panie' is of tue statndaird direct rus rent
railway type wiUî autoînuîic circuit breiker, -an( a ruirrent indi
cator actded for the fields of tue rotary transformter. 'itec panell
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nuay bc couplcd in l)iarillel On bail> the alucr;mung ,at Coauin-
u(1us cuitent buide.

'l'it ligliting swutcltlîaau-ds un tie sub-station couîsisît <moe
paluel for eau-lu leg ofl tîe ilurec-luaise svsteî. 'llite scondaries
troin tlic t-auîsfurmeîrs a.c ecitely indc1îcuteuît and flic, panels
c ;rry fuses antI twu -s poue swutclucs fur ccîuupîiig tlîc fretlers
dircctlv enier tg) te çorucspondisliz transformter tinit ou 1 fici
tts bars faîit tîme sw%-iîcbes for tlic olîcration af (lie teeder regît-
latîtis. A curreîut inîiraitir us placcd un cadli sigle ai îlic four
wuîes and ilirc prîtential indi' atars letwecu tltc lotr wircs. (On

taîoi) tf fli cllnr are plac-cd tlic ma switcltes for opuen
ung ste dlifférent iredles, and cat lu pImncl as% îrovidlcu witlu grouad
cletectors and lilzt!nmitg :triesters.

At preseuit tlic luMbtung raitn tluc tlirec.îilase systeul us usecl
for large b)utrulîiîgs, vontatuîtng scveral lîundrcd liglits cacu
lhey aure .-lose ta file city staution andti tis distribuition c-un lc

readull>' hanulleti ;i about .4o volts. For tlue outlying ,at resi
dential districts te lîugli trcuueiicy appatia .s witl individual
tra.nstoruiicrs wuil still be *cnployed. Cosiî..jotis ci rent will be
turuuîslîed to Ille railrvay andc tai the suiliîary ilîntors .ulrcacy
istalledi, but iiem uîîotnur uuîsiallatulois vvill lie muatde witl tlle

tIi-cc-phase iuiotoi-s wlutcb mili be ruîî straiglut traus tlie tbrce-
phase siutclubourc, fil paralic i ah die rot au-y transformeur.

'l'ie direct ratlwa.y c-urrent %vill bc carniet ta tle east side
tailwa-y station b>) iuîeains <fdtables taillcr tîte W~illamcltte t iver
anid titis distriubuion 'yull scacli as far àus Milwattkee, whlure con
iîeduuai wull lie mialle ii îî.uuallel witîî tlic (m volt service froîîî
cntier statuin A or station Il au Oregon> city. 'l'lit loupj ircîin
Oiregon i cty ta P>ortland anîd back wvill tlîus bc as fcllaws . let
ginning nt Oregon> Eity wuth 33 cycle ilîrce-linuse curucnt nt
(.Co volts, u4.3 mtiles Witt bc travei-sd as fau- as P'ortland ;Ille
curreiît wull tîten lie traiubioiieîd itu oo s ats altcrnating, aîîc pass
ing uluroiugh, a ro>u.uy nuitrer, iNsue tlierefriuuî at Gow volts Coni
t untnus, tt lit lu ti-l lic t r.insrnitecl cight wuiles ta f, ituaukc .n
c-annecu wttu fite tonitnimnis ç tarent trauin Oregon City.

This plant %tienc fineslitt %% Mi be ant of ilue largesî lonîg cIls-
tante tutsuîs oulant3 m hue entI. Its s.itisfatrtay tapsent
lion $o far blluos tqdmmlrllly, tics olty the effcctivcncss af titi-
uirce-piluase u.usuu-a' ' tiafoi geocial service, bît Iý. ls s
feaistbilsts. Thîs li.t!s reuîrlred poissible ils adaptian ta flic
opfer.ut-ou of imnportan>t ra )u s> tenis ilîrougli simple appar
atu, .snd tri tIti- norkuî 4 ii oa nistributuj, net %mark coirpnsed in
a large laian of exusuing lines.

RELATIVE ADVANTAGES 0F THE ONE, TWO AND THREE
WIRE SYSTEN.

Viii Sb' , a ici, AI

S ,li vour Uctober isbue I note witb esureuile plc.uuune
tluat wec pour outsiders lie bcnetutted by being able ta rend, bitcly
and lluw.unoly digest the excellenit çîapcus bu-oughu betore (lue
Lanaiun I-.kctrtcal Associattion aI ttheir rcccent taventuan. lie-
fore gouuîg atuy tîrtlueî allow une ta, express iny deepi and buirere
aîiprcuatuoui of titis benelit, accnrcled ta non-meumîibers .ind tiuil-
bieu-s af tts ubeftil Association alike. Atî tte autîset I wuisli ta
saty chat 1 %vanmt si ismuuuculy uncleu-tooid by youu- recaders that I
dIo nat claimi ta have mort tisait ardinary knowlelge--thatt I .unî
vcr>- hable ta nuitles, glauiniatucal antI othlerwtse, antd ask Ilte
tuiduiligeuice of >-our teaders accardinglv.

l'lie papet un ivîticli I rind tîmyscîf usuore especially iuitercsted
us entutled Sa une Moclersi Alternating Gui-ment Apparatus," by
Il. T. h lartutuan. lieing eniploycd as ianager and chticf engin.-
ten aI a snall alternatung plant En a subtîrban torvo, mnlie cils-
toginer a.i-e few %titi ai- beîwecn, andl wbieue pniniary-antI second.-
a-> immuins ai-e requirec in caver a cotîsuderable arca, I a.fil maire
th:uo ourliuîarily interestecl in the qluestion ai seconda-y clustrubu-
tion. li flic fi-m pulace, 1 ain desi-ous of distribuîing cur-enu
Ia custouners %villa .1 flie hOSS as possible, se as la have evcry
passible finit of curreuut gcneu-aied at power Station mut-ned Enta
cash, ati negular pîertads. Sccondly, Et Es cssentially imnpor-tant
that caputal aecauuît mita> he kept as low aus possible ta secure
goodi and efficienît scconda-y distribuition, and ai flite Sanie finie
Iluat capital tnvested be kcept wiîhin reasonable maigin.

I re.ud wuth a gi-cal deal i phesure tlue portion ai Mu-. H au-t-
uian'> papier appîh>imig îaticulatly ta seconda-y distribution by
Mums ai te 3.w8fe sysucun, and ai the sanie tinie the discSsion
a-nd ri-irk! ou thie papet by Mi-. Medbury and athers. I ai

particulaily inîcecstcd in ,Mr. Niecdburys reuuîarks, ciaiining Ihlat
transforîners can be so pIacecl on the 2-veire principle as to dus.
tribule curreuit over secnd>y sinus ai a lcss expense for cap-
per wire titan by inieans of the saisie transl!ot incrs placed on the
3.wvire systcm. I cauifcss 1 arn1 swnliewli.t p)tuuled ta know how
Mtr. Meclbury artit'cs nt hiesc rcsuilts, and îvbiy 3.wire secondury
distribution is ta li cor.dened, even taiting his iet case asaSn
acitual onc.

As 1 tinlerstand clisugu-auî No. 3,t Mr. Mcclbuury proposes, in-
stait of setting a large transformer in ste centre of distribution,
as in diagrami î, ta divide the line into twvo sections, placing a
sinaller transformecr in centre nf cither section, thus redacing
wciglit of copper requiu-ed foi secondary by rcducing by ane-haIt
distance of transmission, and at site sanie timct reducing piopor.
tionately tlic current transmiitted. lie dtlic points onit vviat ap.
lîcars nt a first glance cviticnt, tint tlie close section u-equiu-ed
for thic %vires, as per dingrani 3, is the saie as duat fgr t-vo ouI.
sigle wires on the 3-wire plan, and th:ut the centre or third Wiue
is entircly dispensed witlu, rnaking it appeu-r that less weighît iti
copper is rcquired for flie secondary mains, on tlie 2-wire plan,
.as per cliagraîin 3, than on the 3-wire plans, ar per diagu-am 2.
1 must candîdly admit I fail cntiu-ely tai sie bow Mr. àlcdbury
arrives at this conclusion. On Ille otlier lianc, 1 dlain tEint ar-
ranging transformers as per diagrmn 2 wvill allow the Station
manager ta distu-ibute twice the atnounî of carrent îwice the <lis.
tance iban cans be clone oui the 2-wire plan, as per diagra-ni 3,
wiît nu expenditure Of but 33 li !~ more for copper %vire, assuin-
ing that tile third sv-re is or sainie cross section as the îwo out.
skIe wires on the 3.wire systein, and îluat %vires of equal cross
section aire used fii ecdi case. *Itis is surely a decidcd advan.
tage fi-ou, a ptîrcluaser's poinut af view as Et gu-catly rediuces
weiglit of Coppet rcupuired per uinit of cui rent supplied, and en-
ables tlie station mnager, as in a case like miv own, to Serve
beveral custoniers fri- cri e transformer station, enabfing the
tuse of larger transforiners in place of a numnber of tina.ll ones

A case in point tmruse5 in il,' awn pi.ictiç e. At ane point af
loy syste;îu I liait ciglit Llistoiiieb sonit sus prospîective unes, s0
situatecl tEint I recîuircd at least tiglit tr.uosforuîîers tai be set on
a-i arc diustribution. I bpceci>' futnd illat silhat jt-uUli cost and
geuial aneffmcuenty of srniall tr-.nsfarnirs, a lietter systein of
distribution iiitit be devised. At, an experirnent I purchased aj
piair of l'trgcr tiansiorîners, setting siciin together in tentre of
location, and spu-ead seconda-y %vi-es on 3-wire SYsteui aveu- a
radius of sune quo flet in ench direction, tusing 52 volts on
secanclary mains as lucretafore on aId 2 wire systeun. ily le.it-
ing anc of the otulside and ctntre %vures in anc direction, and the
allier autside wire and continuation of centre ivire in another
direction, tapping aIT uo custonieis a, rcquircd, I iound this a
,c-y eflktienî method, ijreatly reduciuîg initial cast and givîng

ec;ually satisfactory Service. In a sonuewluaî sinuilar Case 1
found Et necessary ta extcnd autside mains and light saune cus-
tomers a considcrablc distance fraun transfon'es at i04 volts,
supplying santie cusioaiers ai 52: valts and others at 104, both
frrnm the sansie set of transorimers. Sa efficient have 1 found
titis sysueni of seconda-y distribution that I arn gradually ar-
ranging transformier stntions at clifierent points on sysitnm, so as
ta evenîdially have ail secaidauy distributiont on the 3-wire sys.
teuii.

Jubi a word as ta uneters. 1 arn usiig the sanie mieteus-boîh
Sîitlleberger and T..Hi. Watt Recarding-that 1 frimel used
on 2-wire systcui, îvith equal results.

Considering 'Mr. Mý%cz!lury's grueat ability, I hesitatcd before
îakiog up titis discussian, -and s-aloi- may have got the better
part of disc-etion, but I affer as nîy excuse my gi-cal interest in
this really interesting question. If I aun aperating mny ernploy.
cr's plant at a dusadvaintaige by adoptiuîg the 3-wiu-e s)stem under
cxisting circuinstances, then I deserve their condesmnation.
Ater studying the question cau-eftilly and ta the bcst of nîy
ability, I arn unable ta sc hoiv any arrangement of trans.
fou-mers on tlie 2.iie systemi can reduce required weight of
copper wiîhout scriously iilcreasing the nuinber of ti-ansformers
and rlecre.-sing the eiciency af snie, and 1 have a great big
desire for information on titis point.

1 have the pleasure ta remain,
V'ours îu-uly,

ENGuNEk.
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HOIRSELESS VEHICLES.

White the usefulincss afil h orse bas been ta a very great de-
grec impaired by the bicycle and tire trolley car, it secras as if
bis position as a iaitlîful servant of man is ta bc stili turther
destrayed by the harselcss vcbiicle, about wbiclî there is naw sa
much bcing said and writtcnl. 1 is bad cnaugh ta bc displaccd
by the silent stecd wvhase bancs ace iroand ,îc bsc muscles are
rtibber, and ta bc rejcctcd by the cas wlîicli swccps alang aur
streets driven by an unseen farce, but when cîcryonc wha cans
affard ta kccpit carnaigr, ar wha bils accasion ta convey liiimsel
ar bis belongings fruits place ta place, adopts saine ncwv fangled
mechanical owcr, then indccc will tbeglaryl bave depa.rteil fram
anc ai aur hitherta mransi uscftîl donicstic animais. Nu wandcr
that it slîauld be prapascd in aIl seniausness ta esîablisli cantang
-iorks whcre harsctlesha nigbit bc put up far fond, sas that if lic
cantant any longc&bc uiseful whcn alive lie nîay ati lcat <la samie
gond wlicn dead by lielping ta sustain fle in others.

Ifa vehlicle can be prapclled alanq a fine ai* rails by steami,
or elcctricity, or gas, wby sbould iltaflt bc likcwise driven aloîig
an aspbaltcd ar black pavcd sircet, ar cven oiver a gond country
road, (and great pragrcss bas been malleofitatc in impovmng aur
tonds)? Tiaction enagines are flot a ncw tbing, but their uselias
been rcstricted by their cast and tbe cbaractcr af the ways aver
wbicb they b.ad tas travel. W~ith the introduction oi new and
cheaper metbads ai propulsion, parîicularly electuirity, it is alot
ta be wondercd nt tabat barseless velbicles sbauld be intraduced,
.and il is anly a question ai time %vlien îhey shall bave becomie
(fuite an evcry.day afflair on aur streets, andI wben tbe horse,
wbici bias sa well served us in the past, shall almost entirely
disappear.

In order ta test tbe quaties ai horscless vehicles several
campetitians bave been arranged. The irst lias already taken

Tioit CÂAbiici Wbiicei %VoN FistvT iRiz t4 ýrTu PARIS RoAsu CoNTEST.

place, in a race frait Paris tri Bardeaux and return. There is
no country in the world wbcrc science and industry are sa mruch
encauragedi by tbe awarcding ai prizes for mieritariaus wnrk as
France, and it is nait ta 'ae wondered it abat the first campetition
ta test the menits afibuis new systema ai locomotion sbauld be
bcld in that coantry. The first prize amountcd ta tbc handsome
sum Of 3 1,500 francs.

Tbe French campetitian was taken part in by no less than
twenîy-twa vehlicles, twelve ai wbicb arrived as Bordceauxc within
the time timrit set by the rules ai the canipetition. Nine ofthese
covered the distance ai nea-rly 750 miles in less tlian ane hun-
dred haurs. Eigbt ai the naine wcre driven by petralcumn ar
gasohine asotars, and ane only, anal that an aId mnacbine built in
is88, by steain. Speed was flot the only test, the carriage whicb
came in fourth baving won the first prize, ils record for tbe 750
miles bcing 48 hours and 48 minutes. Tbe iastest carniage wvas
rsiled out by the fact tbat il did nat accommodate at least four
persans, as required by tbe rules.

Tlic resuit of the race scemis ta show that the lightest vehlicle
is tbe best, and tbis proves tbe superiority ai the essence ai
petroleum, or gasoline, oaver electricity or steanl as a motive
p-)wcr. It requires only 88 !bs. aigasoalineto praduce anc horse
power hour, wbecas stenni requires at least 66 lbs. af coal, and
under the storage battery systeni more than 2zo lbs. is required.
Light vehsicles alsv~admit ai thie tise ai rubbcr tires. Ont ai the

carniages in the competitiuîî %vas tcuuipllcd witlî pncuîîîatic tires
anl Iliaiglit il wciglîcd 2,380 Ibs., aIccoîîil;lisled the entire dlis.
tance v.itliout accident ta the wbicels. Ail the biigla spccd steatîl
carnages mlet wilb accidents, wlicl sliows abîat their wcight,
made necessary by the systetîl, is ton rteat fur vclîicles for public
ronds.

Tîoîîgb ilie petioleuîîi silotor stiauccilus supacnioritv acer
clectricity in dtîs contest il by no meicus follauvs tlîat tlîe latter
%will flot be Uic motive pawcr for tbe self. praoîellcd carrnge af
tic future. 'llie fient praduccîl at iny self-lira)cllcti Catrnage,
wliere tlîe powecr as gencrated witliuî itseli, iiuist always stand ia
the way ai camsiant in Jlasseîîgcr trcffir, as impo>rtant cnassitlcra-
tion. It is passible tlîe ovceade.i trolley systeni nîay be adaptcd
ta rond carniages, tlîotugl tlîey cotîlcl lardly, in iliat case, be
callc<l self.ptolîe!ledl. W~c <l0aîlot cloubt fiat elecîririans wMl yes
dîlecovcr saniiecans by wbîcb liait farce Cali lac ecanoiîîically
applied ta such veblicles.

Following the Frenchî canîlletitioiî a siniîlcr test as heinq mîade
an tbis cantinent, the Chicaga Tînies-llerald laving alTeèrea
$5,aao in pmries in a race maoin Mînauc o Clîîciigo, <lie <late
ai whicb lias been ixe'l for N rveuinben 20d, and thie resuilt ai
wbich will be knlown by tlîe talle tbîs papen is ani the baanais oi
aur teanders. Sanie sixty vcliicles have bcen entel ccl for this
conîpetitian, the construction ai many ai tatai li.ttig been
stînîiulaccl by (lie prizes offéecd. Thîe pcuinais for tbc jîidges ia
consider are, gencerat utility, spcd, cast, ccoilny ai apenatian,
gencral appearance ,and excellence ai dlesign. Thie h.oncbn
Engincer lias alsai offcrcd îizes aggrcgating onc tliotsanci
Puineas in a siîar canipettian ail Englancl. Tl'ese campeti.
tians %vill enable Ainerican ancI Enrglish inventars ta comipare
the nmerits ai their vehicles witb danse whlich tank part iii tie
French test.

A panaie ai Englisti haorscless carriages taak place .11 *un-
bridge Welhls a few days aga. Thic dibît mndauded Vif.toiLas,
landaus and tricycles. As ait thc 1- renIli trial ibe petroleuras
niotar sbawed lis supcnîaîîîty. *Iîc essence of pctnîîlcuni used
in these inotars is a product hava~ng ac 5peLirit graity bctî%cen
that ai kerasene andl g.isailtne, bcang acbut ten pîet tent. figbîcr
than tbe farimer.

Sa far as tlie mantiitturc of boîisrlcbs sebst.les &n Cainadla is
concernced, lia very defiite stepb liac been takemi, but sanie ai
aur enterprising finaiis are iwtlatig tbe c.xperlîiiett wil.li are
being mtade elsenhere, and wîIl be rc.udy ta pl.ace.uaLinc an
the market as soon as tbc limnes warrant it. Mnr. Masscy, af tlic
.Na-ssc>litarris works ia Toranto, wlio are about ta commence
the manuiîctiare of beLycleCS, iS CCnie(l vitlla tic rcni.rk chiar lie
wotild have a harselcss carniage before tlîe public witlîin a year.

A syndicate ai protîlinent Brnitish Coluisibia, business men lias
bawvevcr been foi med, and is applying for incorporation, with ai
caupital ai $500,ooa, ta aperate traction engines anîd carniages on
the nid Carillon rond, espccially beîwcn éMiîcroît and Barker-
ville, river two lîundred miles ai inouintain rnd leading ta the
training country. Tbcy will cary bath passengers and freiglit.
As hoise fced [las ta bc takcîî for long distanîces into tabat
country the audoption ai self propelIiiîg velieles wotild mrean a
grear sas'ing oi expense. Specially %vide tires are ta bc uscd
su -as tas avoisi injury ta tic rnds. Stiaulî tbis coîîîîany carry
out their praject, as tlîey î.ilk ai doing, at once, tîe;r experiliient
will be îu'atched %villa iiîct interesi.

The Caiadian (;entra Elc1ctric Co. hav atit a ilirc Iîîindred kilo-
watt mnoacyclic ltant ta the Hlalifax llluîninaiing Ça.ý

Mr. 1). Kncchicl, af lianover, is going Io pnuta mans cleciie liglir
ltant it Niafle Il<ill, aý4 nits distant, to saîpply Ilianorer 4ûh inrnn

dlescenu lighi. lie is negoti3ting witl, the eniareii onra b
plant in Itanover, for its 1îurchase. The sicw p)lant will tc in trmning
order hy Dccaîîlîr lim.

The Party Sound 1El'cctnic t.iglt \e l'owcr Ca., whiclî was rccntly
organized, bave clascd a comtrc %vitla thie Canaîhian Gencril Elcinic
Ca. for a mnocyclic ltant for sulifflyîng lîglit and isîsscr. The Micets
aie ta lie lighicd with senies incandesccnt laîîiîs, whichl tiave given a
ainsi satisfacinry service in ste neiglîturing town ai liracetînidgc.

The Ilamilton, Grimsbîy andl ltc.tnîsvitlc IElectric lZailway, iS miles
long, lias just coniptcc< the first ycar ai is lInstory, dîiring whlich it bas
carricîl 220,894 paLSsengers :and 15,042 tons af (rright. The lcgislacuî'c
will hie askedt ta extend the aime oi complciion anc ycar su that tlîe coim-
pany may olîsains the city.% lbanus of $5.ooo. hc roni s only ninning
(o Grimnsby ai îIrt.scnt.
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111 1ii i amnto 1 eclînacal bclaool %vas establasicd In Janiaary,
a k192. lis principal proiaînters 'vere clic ite e'.AIt. (.illespae,
wlîo died bciîarc i %vas oipencti; D>r. J. Oaland Orr, tilt incsent

chIaaIanrlll Of tict huar-d, %010 WvaS tige tarsi dîaa-1raan , tige
laic Dar. 1. A. M ris n a. A. M. WVackcenb.

AM farst i ab s lioagi to bc saaaacwl of .aaî cxpcramcaî, but
thec success alrcady aclaac'ved lias paia,. i tai al ahaure defanate
position. It as sinatcd on t-o!iec àt., i tRac lîa'.d otf Laa
>t., ani ircily t0tilat Southl of tRa i uu utlof a.a iInc

an wiat %vas formicriy U~ ya.RiTe Lulicge. R 'craanCaa quarters
hav~e uccn sccurcd thcre, and tirac building su fautad .îS tu bc bei-
ter adapted t0 the rcqaaîreaaîents atulie sclaool.

It as aa.aîat.iiaed eîauîrcly b) tha .ity uf *rurorato, and as, under
tRac r ontrul i .a hsuard tiait ares.turs: a.taaipiiscd of sc caiuccaa ale.n
bers. baveco ut aese -artc nabers uftîlteLi C uu aI fic aeptc
sent tire f r.adcs and R.abua -uttaau.al, îîau tire Stiauay Engin
cers, %wu tire Art.làiaica.i, iîaua te F.duaaa.aunais aînd une the
ManuIattaicrs. ii.egui.ar *aîeetiaa» Ur the RiU.att arc Raclid on the
futaril Ttiaesd.av an e.ath maondîa duaai tRae scssaon, îthich begirgs
watla October andi endRs waîlî April.

r-lie clatsses arc fret lu ail resadents oft he -Laty %lao îvash 10
ravaîl tiieeics of as îîràalegcs. BoiRa bCx5 .are .adannicd.
i lac toursc of stud> ta bc pursued by any one as ojîtionai, and
regastiation andl catance in nny class
t.an bc ade ai .îny line dranng the.,
sessaun. Rt as dcbiarabie, hiotc%-cr, to
enter ahc ti.ibîses, .a tRie opcnn; ot the

I lac satiu lias a staff Ut mat; îcaa.h
Crs, and tRac cl.tss hbnarsre floa', 7.4
ia ).4 para. cadi wcck, day eî-cnang,

c.%%.cpting Saiurdays.

Thla debaga'. ci tbe scbiool as tri aid
tRanse who have nnt bil thcadtv.tntage
of ani ediaca-ton !n -lic carRy pcraod ot a
lre. Rt as speciaiy aniencled for tRae '

artaLins, tradeuiaien, aîîcclanics, etc.,
and tiose wio toiloîr tRac ustiai accu-
patrons of an andustinal coanmnuniy.

Tire nature oftihe work done as -.cary
uiaflerent trai th-st ustaally tatken lia by
tRie ardanary conmmiercal coileges ai
scitouls. An enlamierition ot the sîab-

jcu.i t! augit %%idl gavc same adea af tRac
mouak ai ab duanè;. TRac> are . Ariiamc
ta. and . ansîaton, AIgebra, Euclid,

I)escriptive Gcraaîctry, Plerspective
i)r.awinZ, M\ccliîanks. Clîcaisry, laac- t naaiîul Twoaio
tical Cliiiisity, in cach ai whicli there
.aîe boiRa jaaita and %enttàt tasses. llc*atlcs iliese there arcr

couarse.- as coani:ic ais tlittte,..ill permit in Applieul ]Electricity,
Ricut. Ilydrostatics, Stcatîî andtitrac Steani Engine, RIydrailics,
ight, souand, Praa.taa..l u.camectry, Freeband Drawing. Mliner-

aiogy and Geoiagy, and Modelling in Cla y. In the dr.ttaglaûng
nMaaial .1 nunîictoub griaii ut subjccts as taken oap, as M.ulîinc and

.~î.liic,.tar.iR>atinhfl, Inaîsîa I)csa>,n. .Shading., Lectrng,
Machianc Constructionî, vie.

R h.îî tilt bLoul as doanjg an aimportant andl usetul %tork, and
thai t s a tlbct.a.tcti b)y the younp, men of the til;, as attcstcal
b> tRie tact th.it tilt aggrciz.tte ittendatncc ifor last year wsa,
witel the avcrnge nightlv attendance foir tie whlîle session %Vas
:S(%

Ticearc iro ecs fin, attendance on any af tit classes,
aind each situdent can take any subjeci lie choases, or any graiap
oi sîabIccts that the liane table mil]i permit.

Consîdcruble înprovcancnt was ade during the haiidays by
the acniîodcilang ni the buîilding and the addition of newv class-
roorns.

The sclinol i% zio0W tairly weR providcd witb .lpparattis an the
mtar iamportant dcpiantmcnîs for the practical illustation ot the

%arious physîicil siabjects tauglat. Rt is inicnaied ta matke ihe
icacbanr as practiit as possible, and tri se tbal tire studenîs
know tire suorl..anti not ilca'cly sec it donc. At the caud of tire
session, or ai the wvoîk an any suabject, c.xaminatians are licld in
the %;atous bi.an.Racs .ani sentfaitei amt k;rnîd to those who
suecect. A difflonia s iio given b)y the school in those îîho

tonipietc; cetain definite courses oi stîady. TRhis work, il is
uiiauglît, will require traoai tirce to fuur ycaa's on the part ota
staident iviii av'erage ability .and baut ,acagrc attaininents :al his
entrance upon tRae courase.

Tlarc e tie achers have a'cccntiy been appointcd ta tRac staff,
.uîd anc ai tRlc aid icichers, Dr). J. bMeMaste', selccted as prin-
Cipal.

Oaic ut tie ncî îc.ichicrs, 2\11. Jamîes oife aihoni we ap
pend a short sketch, has been appointcd lecturea' in tiet naw ail
implortant subjeci ai eiccîracity, and hc avili also lecture un tRac
sicainengine. lias lectures, coscring anc ofthe mail ianportant
courses in tRae curriculuma, ivill take up the foiiowing
tapics :

FRAc! iat. t.ErktcTî.Electrostaitics-Thc Electrac Cur-
rent andal is Measurement, Eicîroaaîot4.c Farce and is Meas-
urcaient, Olain's Law, Priîary and Secandar> Batteries, Elc-
lrol)bib, Gahua.noniers, Shunts, WVheatstone Bridge, Loraing
F.%atu. tic Varaoias Eiecîrir. Laght and Powea' Sysîcms, including

-3 and 5 Ware Sysicîtas, oINIars, Generators, Armature Wand-
ang and Repairs, Transnmission ai Poawer, Aanpea'e and Voit

Meters, Rccording Atnpca'e and WVaît-.'%etcrs, the Edison
Clicanicai Meter, Tcsling EtR'cicncy, etc.

Iiitaatcs Vciociîy and Pressure af Water under diffet-
ent hacads, Measurem-rent of FRlow andi Caiculation ai Water

Plovr, Efficien.cy ai 'Vater Motors,

mis 1 -F R

,Tctanica S&hol.

siabjea.t, as ci as oather
drcssing the Secreîar.t-)

the Capait and Powcr ai lunips,
Friction in Pipes, Hydraulia. Ram,
Accumulators, etc.

SmaTFý AND> THtE STEANI ENGINE.-
Theriai Value ai Fuel, the Evapora-
live Powea' ai Fauel, Transier ai Heat
from Furnace ta Boiier, Heating Star.
f.tcc, Grate Surface, tilt Generaîjon ai
Steam, MNotuve Power from Steamn,
Sîa'ength of Boilers, Rating ai Boilers,
the Saiety Valve, Action ai the Cralik
and Cannccting Rod, the Sîlde Valve,
Compaxraive Efficieney of the Varionts
Engines, the Indicator, Computation
ai the H.P., the Theoreticai Curve,
Menstarement af Steam Cansumed or
WVaicr Used per H. P. from the Dia-
rramns, Testing the Action ai the

Steaim Engine.
We' understand thai already about

45o bave registered for attendance tis
session. i25 ofîhesewili akeupelcc-
triciiy under Nir. Mýime.- The Pro.
speciias ai tilt scbop, which Rives a
briet ouiine of the work donc in each

relatie a nfortmation, c.in be lîad by ad-

DiR. xICMl %';TFR, 1'RINCIPAt TORONTO TECiNICAi. -,Cllool..

John -McMa1-stcr, B1.A'., (l.~M. ie subject o aihs brief'
sketch, was born in the county ai Simcoc, Ont., in 1857. His
parenîs, %%ho %vert of Irish Eincage. scied in that county a, feux
years caîlica'. Fromi the age ai rive tili lie was tweive, lie uas
as rtgîlarly keptil school as the averige boy in a newly settied
country place can bc. At ibai very carRy age ie Rearncd ta
plaugh and becamne so useful on the farmn ihat he 'vas -cpi at
hoine, cxcepting for a ieuv months in the winîer. Ait he age ai
ciiglateen it iras necessary for him ta Ireave home and ta earn a
livelihood for himseif. At Ibis lime bis edlucation n'as vcry
meatgre. bcing confincd ta reading, wriîing and aritbmetic,
althile latter oi uxbicb lit wvas somnewlaî expert. As a boy bc
'vas vcry, ingeniotîs with bis Imnue, always being mnechanically
inclined. In spart time, and on uvet days, he used ta occupy
himiselimaking miniature saw.miis, io bc driven by a smal
streani that ran through the f.rni. Firc.arts made of Rend, and
bors and arrotvs of cvery description, wercaniong bis numeraus
inventions. IRis desite as ayouth waisho bean enginter and
silachinist. In Ibis lie neyer bad bis faîlicr's support, and as lic
gieur alder lic becane more anu.aous uc obtain an education.
Hiis fisut employer ouined a snaR saw-mill and worked a farm
besides John iras part oi the lime cngaged in the mili and
part antlc fanai. During this ycar hc boughi books anid studised
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Eucid, Ilstory anti Short Ilanti Wrîting. Witt) the mioncy lie
carnet! lie resoiveti ta bcgin itis own educaibon. Afier six
montits in a public -sthîoi lie passe.! thte entiance ta the Itigh
school, and very sltortly tfterw.irds-tlirc nionilîs obtaineti a
secandi class Bl certificate. IBis incans bcing exhausteti, lie
again went ta work, and! satin seccti cnotigl ta ftt lîbni for
tencltbng. lie attcndcd te varias training institutions for
tieachers tn tlî,s country, andi bas beco engaged in1 teaching in
ncarly ail the différent ktnds of bchîoois in die i'roince. liy
aiîcrnately teachtng aud studing lie %va. enabicti to sc ture ai11
thte diféent grades of cert,Çtu.ates grantt(I by the education de
partnicot. A degrce in arts ivas the next desideratîmu. At To-
ronta University lie took a camipicte lionor coturse in natltcina-
tics, gratiuattng in physics in m886. W~hite there hie cuid t
confine bmniself exclusiveiy to niatitcnîatics, but gaincd a fair
knowledge of science, ntapbysics andi Engii literatctre.
Atter gratitatîng lie tauglit nathematmcs and phytysks for a fcwv
ycars in ditfférent high scboals in the province. Nat bcing satis
fied %wtth lits attramnments, lie resoiveti to take tmp the stui> of
medîctnc. At Trinity %Icdmc.tl Cahlege ie taok (ie regular
course in mietibine, gratiuating at Trmnity University in thte
sptîng aot 894. While an undergratiuate in inedicine hie won
considerable distinction among lits classotates as a student, car-
rytog off bits full share Of scbo0laT:iips andi prozes.

Bl3cote the Teclinicai School began
lie was engaged i .s a seacher in the City .

night schools for severai ycars, andi
wbeut that minstitution was comnienceti
mn Jan. '9z hie was engageti as ant cf ~ -

dte teachers. Stnce that time hie bas
remnaineti on tbe staff, cbmefly being en-
gaget imn tcaching inatbernatical sub- '
jects. The pîmncipalship af the school
was ticciareti vacant at a Board meet-
mng mn August last, anti after tiuly adi
vertising for applications ta fil! tbe posi-
tion, Mr. McMaster iras selecteti from
ainong a numben who appieti. His
duttes as principal bcgan aI thecopen-
ing of the school on tbe st of Octobrr

Jtîdgmng froni bis active anti energetic
disposition, and bis vaneti experience in
teacbing gaineti in ail kintis of schaals,
as ire!! as bis extensive attainmients i0
the vartaus scmentifit. tepaniments cf
educatton, we cxpect an tinusuai Incas
ure cf success for tbis institution.

MsR. JAS. MIt.NE, 1.ECrURER ON EI.EC. mit. JAm
*TttCITV. 1.ecîurcton Etcoricity.

MnI. Jas. 'Milie, recentiy appointed
lecturer on F.lectmcmty tn the Toronto Tecbnmcai Su.hool, was
barn in Aberdleen, Scotianti, on the z9tb cf Jaouary. tS65. Ile
serveti a five years' apprenttcesbip in cnginteing at 'Mugiemnoss
Papier W~on1cs, Abenrdcen, Scoilanci, îakîng in patten.naktîw,
fitting, tumring anti trawing. lie attcntied Gortion's College,
Abendeen, anti secureti from the Science anti Art Depaimnent
Sotuh Kensington, 1.ontici, first-class diplomas mn %.rl.ine Con'
struction anti Drawbng, Applied Mechanies, Steani anti the
Steain Engin e, 'Metal Workming Tools, tCity anti Guid. cf I.on-
don, Eog.) Szc. Neaniy ten years ago lie camne ta Canad1a. lie
was for one year in the employ of R. Gardiner & Sons, enigincers,
Mantreal, anti for îbrcentcas wiîh M. D. Barr & Co. ant i ut
Edison Generai Electnbe Ca. lie tbcn went tOto business as
pastner and chief engineer cf the Keegatns, Mutivii Electricai
Engincers anti Contractons, Montrent. After about threc yemrs
tie withdnew anti came te Torontot, 'here bie bas becn for aven
tbre ycars generai superniendent cf the Incandescent Liglit
Co., a place hc fuls witb greatt.sautisfatction.

The dcaihisj annotnnml, mn Toronto, of NIr. A. P. Kilgatnan, cf
Little Currcnt, %anitomiin !ingavemment crtrince c foi iOc îi
front Collingitt to Sanit Str- Marie. Afier the Covecrntient rcfutcdl
ta ley a cable tai connet 'Manitoulin lsiand with the m2inlanti he car-
rcci onit the 'work himself, riving the islanti the only means. of commu-
nication ,vitb the autside wild it pesscssc in the winier. lie also es.
tablishcd telephane conmmuncation ail ovec the astand andi &=crct a
charter anti cic=cti 70 miles for an clicr aiiway.

E

NEW ELECTRICAL AND STEAM BOILER PATENTS.
As mdght bcecxpctcd, the r.ipid grawvtb in cecctricai 5c.ACn%.c

andi the nuniber of purposes to tvilir-m electricit) s t ~'plieci *m
everyday fle lias calieti forth the invecntive powercs of aur nie
chmanital genituses, and the patent offict: gves es dccce of timeil
work. The last issue of lthe latout Record bulks kil conbider
ably inore titan tsuai, iargeiy owing ta thme titimmîber cd piatcnts
issueti foc electrîcal invcentions andi matturs hcciî~thcn.
Seine of thîese o doubt posss nient, but dit irubability is
that niost of themill nevet toute intu pr.icîc.d tibe. \Ve .11p
pend at hibt of tltesc. patcnts-, bo th.î outi tc.tdcms ina1 bec nlu.it ià
being donc in dt %vav of nenv clectricail patents

lFarc Ilox-Johin 'Maitiant Sinith, Toronto.
Cyplter Conubination ror 'l'el eg r i hin> -Clcutwnt W. Ilot

mnan, Ingersol, andi Gr.tn% ule S. 1)t.ur lIiînt«nt.
Elcctri.ai The.i,~ lî Strt..%gcî .utumn.tà eepmn

Ex,.1b.ngc, issi,,nee of AMcx. E. l'Zeuîh, Uu.îni, A. 1.adkuîLtit,
Joafn bnckon andi Chas. J. E ritkson, Clic-.igo.

ElCLtri.t Con~ %etnrs or Transfurnmers and Lnituuîîib Ilo,ýcb
tcrgfor Jas. W 'Packardi, Watrren, Ohio.

Conduçtor's Fare Box% I. R. Mitchell. 'Montrent.
Electrical Connection jas. M. Faulkner, i'ltiadclmii, I'tnmî.
PMate for Sccondary Voltaic Batteries W. A. Il. IIt«ckl.ind,

1-, PakLenhians St., Gra>'s Inn Roati, Mitddlesex, Eo1J.mnd.
Cura cnt Interru pîer-Tlte Canadian

Geocrai Elci Co., Toronto, s%.g n ce
of Elihu Thaomsan, Stwarnps-ott, Mlass

-. Sccondary Valtaic IBatter) Win. A
Baker, Buckland, Gray's Inn Roati,
M siddliesex, E ngland.

Car Fenticr Robt. Ilustin, Robi. K
joncs, of St. John, N.B1., WesleyVa
%%.trk andi John R. NicConnell,cfrd

Insul.îtor- 1- Hl. )cslcs andi F. S
*Palmer, of Boston, Mlass.

Etectsir Current Trainsînitter 'l'le
Thtomson Houaston Electriç Co., l'ort
landi, Maine, assi>gnccs ai Citas. A. Cof
rin, Boston, NMass.

Contact Apparatus The Canadian
Gcnerai Elecitic Co., Toronto. :tssi;.,occ
of Elilîn Thonison, Swainpscoit, Mass.

Elccîric Circuit Indilcato-Thc Caît.
atian Genca-a Eietttîc Co, Toronto,
.i.ibtizisec of 111m Thuniscun, Saxp
cotu, Mass.

s .. Electmc Dental Enginc - Wt,. E
oneTednmsczcoý,t. Wiclcr, Geo. \%. Jobttsîn andi Jas.

F. Jolinston, of Da.-yton, Tcnn.
Electrot. AccLuintl.itor Arihur Duffek andi ilobctiii liltb,

P'rague, leohcrnii.
Car Fcndcr--John F. Ryin, Toronto.
Electne Transinitting henoctr Francis N. i)caison,

Toronto.
Car Fendcr Attachoient Bl. E. Charlton, Hlamilton.
Elcitrit. li cat Lailit E. A. Ednards, Cininnîtà, andi Chas.

W. aims, Chicago.
Eicctnc- &Mcter G. A. J. Tcige, Oldenburg~, Ccrmiany.
Arc 1-inip-M%. S. Okun, Ncw York.

A number of patcnts have aiso bccn gratntct imn conneetian
wuîh sîcato boilers 'Ne.aiddti st of titese

\\'.atcr Tube Ste îtn loiUr-J. W. Vaý-n IDyl, 1.inut, Ohtio.
Steatn Trtp.-anti Fccdcr-D. i1- Long, Crawfordsvmlle, Inditana.
Feeti \\?'tcr litcr-W.iltcr Il. L.aunc. Montrent.
Apparatus for Consurnng Sinozc aond Combutstible Cases-

Louis llliucr, Nlcrmdeo,. Conn.
Flue Scr:aper-Geo. R. Ford, Chicago.
Boiter Cleatner-Gen. R. Ford, Chticago.
Smoke Arrester-Wm. P. Shaok, Cairo, 111.
Stea-ni Gcnerarior-S. E. igit, L.ebarton, l'crnn.
W~ater Ile.tter-Ch.as. T. Touimnîn, New York.
"V.atcr Boiler-Ernest Pecterson, Black(fn.trs Rondi, England.

Nit. R. N. B11mb, chicf cngincr ai thr litcd-iel Aylun, arri1rnil>
shu hinicf btuetitglia f~ dys go.lit' titI ,ccuvcr
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CHAS. Hf. NOMTMER,
OFFicr: CONrEEDERATriON LIFE 1VLD~ItN~.,

Corner YanXe and Richmonsd Sitidi.

Teiephone 3362.

Bll Telepione 2299.

A Z>VICtlTI.q itJNTS.
Adveriisinz rates sent ptrsion a;silication. Orders for aslveriing àhoulit

teach sihn office osfpuisicato not lter thtan the i3ih dalyof the morsth immediat 1
pr'ecedling date ci issue. Chante 'aalenesnswt esai hnveds
withcut coct to thse adeisser. la to amure pruine conipliance with Isle instrusctions
of he asirestiser. resuesta for change shoud tach th3 off"c as eatly as ie atis day
of the monih.

The Es.xs.xaitàss Na,., sli De cralived tu sssnbeas as tIse Durrnssioc. sur the
unitesi $rate%. "oS ftee. fot Si.no per annut. suocents foc six mnonthi. Ilhe price

citsuacxptaon aheuts! be ae.atted by custeency. in rettsteted Ictter. or bie postal orde
payàbIe to C. If. Mortimer. Please de nue senti chque. on local batiks unies.s as
cents la asidet for cott of discotunt. Iltoner sent.an unrestere! lettes twill Le au
sen>dets* risis. Sutescriptions froas forcicn couuntries esabeaces in thse Central Postal

Urution. $t.So pier annssm. Subncipisrs art payable ina adearse. T1ht papet weul Le
diçcontinue! at expiration or terni paid for If su atapulatesi sy tise tubscriber. buit
.here no such undeming exige, unîtl bc continsuel! untai instructions to di-.
continuie art tecieI andi aIl antarts pais!.

Subtscriberus mâay have the maiing adium changes! as ofîcai as detees!. IV4tu
er.êdafcai. Ir. la : i là Id pai usdl ai f5, m'ert addv:s.

ThMPhiuiet shmsis Le notiSies of the falure of sulmiscretu orective tllicr papet
pçoistiiy ansi tegulair.

IWITOR'.Ç A NNOUNCJMIVN2S.
Coressonsence is invitedulspon ail topiez tceitinsaîety ccmsnc withsn tise sope ca

this borna
t
.

TYiC CAAtIS I ICT>ttCAI. N*RWq** IIAÇ tE1 Ai'rOl'NTHt Ttlit
OFF'ICIAI. S'APKi OF TI>' CAeADI>AN ILLECTRICAL ASOCIATON1.

CANAI)IAN EI.ECTRICAL ASSOCIATION.

OFFICERS:

A. IL SMsITHl. Supedatenslent G. N. W. Telegrapis Co.. Toronto.

CIIERKEI.EY I5OWEI.L. Director O:tawa. Electric Light Co.. Oitailla.
2asti VC,.PagESmSD.cr:

1- I il ScFA RU.NE. M.%anagtr EasteTa Dep2rîmnict. Bell Tciepiionc
Compatny. %ionitmai.

.S>:CiuErAlty:rKASU$tl-r:
Q. il IORTIMER. ~usi.atKiî.t lw.Toronto.

EXECYT$t SCos»tirrgr:
GItO. 11ILACE. G. N. W%. Tceemph Co.. Hlamilton.

J. A. KAMSIERER. Geserai Agent. Royal Fiectric Ça.. Toronte.
E. C. IIREITIIAUirr ktriin. Ont.

F. Il. iIADGER. Jis.. Susperintendrnt Montmorency Elctnc I.ight &
Palier Co.. Quctec.

JOIIN CARROI.I.. Sm-.Titiz. Zti$lnc F. Philips Eiecîrical Works.

K. J. DU NSTAN. Locatl Belljc itcleploncConpny. Torosnt.
0. HIGMAN. Inlanti Revenue Departmnsn. Ottawa.

M. Y. SUPER. Vace.l'gtsdent ottau-a IDedine Railway I-c.. Uttat.
A. Mt. N% ls.KENS. Fjrctncian l'a. hament Migtldings. Toronto.

J. J. WRIGHIT. MaIjnaRer Torante Eietnc Ligis: Company.

MONTREAL EI.ECTRIC CLUB.

OFFlICKRS:"
Plresdent. W. Rl SîtAw. . Montrent lctrie Co.
V'j.Prssient. iH. 0. EtiwAcDs.
.. ccy.rn. CICLDtR. . iA Si. Famille Si.
Comnsttceeaf.anagesncnt. T. F. llicr srr. %V. G RAttAit. J. A.Dut.As.

CAADIAN ASSOCATION OF STATIONARY ENGINEERS.

K-XSCYUTVK i<AXi
Pressdeni. W. G. iit.Act. E. . Toronto. Ont.

vic.pesjdent. )A^MF-% vu. Kingstces. Ont.
Sermtary. F- J. VIII:.îr. . - Toronto. Ont.
Trasurer. t)tr*(.AS RoitEltao. .. Hilanton. Ont.
Couiductor 'W. F. CIl8%rANti. . . lkrcklille. Ont
Dmc Keeptr. F. G. JôtSISTOs. Ottawa. Ont.

ToscssrTo lîActNo. Y.-Mecct znti and! 4th FndAy carIs nonth in
Ron 1). Shaftesbtury liait. W. 1.cta.Ircidts; . flscaion. Vice.
li'redni. T. Erenfurisi. RmeeainR mctary. U.esîCavcit.

\1i<t!sTMKAt BD1A'% il 'ý% i Mserts isi and ;rd Thcrsday chd month.
In Enginecw h1all. Cralg strrcL Presidetit. 1dm J. Votit. Iloard of Traite

liiMtt. first it8emn J. Nuqtsy. ,.evctdn.ce-pm-iidens. %%. att.
aecretaxy. IL. A. Votk. treamm.r. Tho&. Rya.
'ýr 1 rsvr..S.r lTtAl NO z. -erts eieey NInday rs'rnlg al 43
liceu-uxurs sirect. cNtoreal. R. Droia. raident; Alfredi Lalotr. 1'ocrt,

la.ry. 3c6 Déhisie sireet. Si. Curlegcndc.
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IIRANO. 'MAN'.. IlâtANCli No. i.-.\eeîa iii nami 3rd Friday e9ch.
month. in L-it> liait. A. R. Lrasslurd. l'mednt * Arthur Flemisng.

Sc-cret.iry.
HIAMILTON RAisCî Ne. a -MNects ist and rdi Frid.sY caci math. ln

NIACMbeea Hall. E. C. Jchnson. lectulent; -. ?. R. Ccrnish. %'iCe.Ptt$.;
Win. Norms. Lescresponslsng Scrt.r. t Welington Street Nerth.

STRATFORI) flstAicîî NO. 3. - JoIuta Ilcy. Prtesisient. Sanmuel Il. Weil.
Secretstry.

BIRANTFORLD h3RASNCl No. 4.-Mteet 2nd ansi 4 th Frîtlay each montit.
F.lane. Pasisieiiî. T. Pilgrim, \'ice.President, joseph Ogie. Sccrctary.

B3rantford Cordage Ce.
loND>o. O3rANcit No. ç.-Meets in Sherwoo! Hall farst Thsurssiay and

hast Frittay in essch mcnth. -F. Michll. President; William Meaden. Sec.
rct.sry Treasurer. 533 Richsmond Street.

GuILt.iJlitANCI Na. 6.-.%eets ist andsi rd Wedned.iy each asonts nit
7!30. p.m. J. Ferdyce. President : J. Tuck. V'ice-President: H. T. 1Flewci.
llng. Rm-.Seaetary; J. GceM. Fin.-Secrclatry; Treasurer. C. J. jortien.

OrrAWA LIRANCIl. No. 7. - ?ieets ansi ansi Ath Tucsday. each
nIonth. corner tlank andi Sparks strcts; Frank Rabert. l'rcsident. 1.
Ntrmiii. Ses' cttrY 352 %Wclirgten Street.

DsRISuc-N BRANcit N. 8.-Mecis eci> 2nsi %vcek ia cadi mctsth- Tiss.
M ceeul. Secrctary.

BE.RIANls itANCII No. 9.-1%eets 2nsi ansi 41h Saturday each mn nta
8 p., ni. \%. J. Rhtodes. i>resisient; G. Steinnsetz. Secrctary. Berlia Ont.

KINGSTON BRtANCti No. sc.-Nierts it anti 3rsi Tueslay in lu cr ninth
in Fraser liall. King Street. ni 8 p. ni. i>restieat. S. flennell'- Vice-
Peaident. Henry Hoepkins - Scretary. J. W. Tandvin.

WINNI-K lItANcii No. iî.-Pesident. G. Ni. Harîcit: Recorciing
Sccretary. J. Sutherliand, Fîinanciai Secretary. A. IL Janms

KINCAttnîNat BRiANCII Ne. îa.-MIeets cei.> Tuesday ai 8 eoclock. in
Ms,tbbs a 1luck. Preasicat. 1D.tnici Bennett. Vsce-Peessdcnt. josephs

I.ighiall: Secret.try. A. Senti.
WIiso,% BbtA-dit No. t3.-Prtidet. Wm. Cratidoche: Rec. Sect.

iary. Et!. Dtsnham.
ilIrTyKtouc;lt 131ANCIt NO. i4.-Meects anti andi 4ih \Vcdner.day in

eztch nianth. S. Patter. Presisient: C. Relsisoas. V'ace.Peesisint. WV.
Sharp. engincr steain laundry. Charlotte Street. Secrctary.

BROCI<VILLP. BRANI No. t5.-'resicent. W%. F. Chapman. Vice.
President. A. Franklin; Recarding Scczetary. Wnî. Robtinson.

CARLTacON PLtAds Bý-AXC:ît No. i6.-l'eSident. Jcs. NMcKay Vice
Preident. liernr Derrcr: Fin. Secrciary. A. MI. Scheeit.

ONTARIO ASSOCIATION OF STATIONARY ENGINEERS.

ISOAKI> or' VXAiIINERS.
President. A. Aus. B hrantford. Ont.
Vice-1Prgmident. F. G. \IsTCIII... I.ondcn. Oni.

Registrar. A. E. Etsî'.s 1.i39 Bortien st.. Toronto.
Treastrer. R. MfACICIE. 28a Napier at.. ifaiitn.
Selitor. J. A. MICANtI)R.wS. Toronto.
Tososio-A. E. Etikino. A. M. Wickens. E. J. Philips. F. Donaltison.
liAm,:.roN-P. Statt. R. ?siackie. T. Elliat.

BkiAs'rrRc-Aâ. Anses. carc Pattetsoa & Sonis.
OITAWA-Thcrnas Wearle>'.
KzscsrTO\-J. Devin <Chacf Enginer Penitcniary). J. Campbell.
l.NO,4l0-F. Nsitrcheii.

NIAGARA F.ALLS-'tV. PhiiiipS.

Iniformnation regarding exansinaîluns scili bc furnisliesi on application to
amy mcinber cf thse Boml.

To thse wvriter, wbe had occasion rccniiv te isit the Toronto
Cusioni flouse, it seemed incongrunus tia side by side iih
hron doors and sisoîters, and illter s-ifegýua-rds againsi fie
siGu~ld bc seen in active operation tisai relit: oia pasi en, the
ccs.il oit lamip.

MIE sign "To Let" serves te m.a, tise spot in Chicago which
isco or ilhre e ars ago was thse he.tdquarters of Dr. WVelington
Adams, whlose preposal it censirlctian electric railway froin
Chicago te Si. Louis, and Operate tise samie ni a spced oi zoo
miles an heur> wvas the subjeci of miid Criticism in thse ELEC-
TRicAL. NWFs ai thse time Thse crowds wiso scere te bc carrncd
nier ibis roasi te tise Won s Fatr were compellesi te cisoose
anctiser route andi put up wvith a slower pace.

Titi' most important dcvclopment in the ciecitical filds oi
late, is tise recent sticcessful test of tise ciectric locomotive built
by the WVestinghsouse Coimpany, for use in isauling freigis: trains
through tise Baltimore tunnel of the Baltimore & Ohio rilwary.
Tise clectrie locomotive isauled forty-foisr Ionded fireight cars,
and thre ste-ai locomotives iqi the lieavy grade aftie tunnel
nt a spes of 12 miles an heur, the total weigist of thse train bc-
ing ar9oei tons. The recent ivor1king arrangement made betweeni
the We'stinghsouse Company, or it tîsburghs, and the Baldwin
Locomotive Wol 5s, of Pb:ladelpit, us consîderesi goosi eridence
that thlese companies have sittsfied themselves eft le adapta.
bilit) of eieactitty for railw.sy purposes It il safe ta concludet
that tise xorlzing pattnership whicis bas bc-en formesi beisceen
tisese companies is thse iesult of defititte information on this
point.
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REcE.N' experiments sccmn ta indicate that the 1grawth of

plants inay be grcatly stimulatcd by clectricity. WVlat wonderful
possibilities arc herc opcncd up 1 It may bccornc possible ta
cause the barren plates ta balossoui îke the rose, and the arctic.
regions, and other parts ot the carth now uninhabitable, may bc
reclainied and made fit for the habitatidn of mari.

TuF Montrent city counacil lias a rulc that parties holding
commetcs ith tbe city muatst employ local labor in al tlîeîr
wark. in ternis of this rule the Street Railway Ca. is bound ta
purchase aIl its cars freim Montrent manufacturers ortuild tiieni
itself. This it bas nat been doing, and the counicil now sccks
ta eniarce compliance with the agreement. WVas it quite wise
ta enibody such a condition in tbe comtmat?

TuiE St. Clair Tunnel Ca. is said ta be considcring the ad-
visability af usîng electric locomotives for hauling trains thraîîgh
its tunnel at Sarnia. The tient -ad escaping sicam ai the eni-
gines at present in use are having an injurious cffect tan tire
tunnel, especially an the aspîtait with which the iran is caated.
Tlîe use af electric locomotives bans been successfully tried in a
tunnel.tt lliltinmore, .tnd .5160 in miones* and underg.ourd nork .tt
athcr places, and there appears ta be no good reason why thcy
sbould not bc successful in the St. Clair tunnel.

l>RoF. Gea. Forbes, C.E., lias an intercsting article in lllack-
wood's.NMagazine forSeptember, entitled, " Harnessing Niagara,"
in which he gives an accoait af tîte installation af thse gie.îî
powver plant ai the~ Niagara Faits Power Ca. Prof. Forbes
semns ta have hart ta fight agaiast the preconctived opinions-
perbaps tire prejudices-of sorme af those witlt whamn he ivas as-
saciated in the carryîng oni af that grent wark, but what lie nc-
complished is there ta speak for itself, and it ccrtainly marks
bim as a garent electricai engineer. lHad hc left out a goad part
of bais article, in whiclt he critficises Americans and American
ways, it would have been better. 1le fins certainly brougbit
down upon imrself a Coud dent af hostile comment, and even
persanal vituperation on tho- part af a section of the press.
Egatism is out ai place an tbe part af a grent marn, ad P'rof.
Farbes is guilty ai it. Nevertheless " larncssing Niagara "
will bc read %vii&h greai interest by thase wba waîch the progress
af electricai science.

Mr. George Westinghouse, jr., bas recently made the ani-
naunicemeni that Encans bave been discovercd of producing
tbrough the miedium ai a gas en-gine af new design, one horse
poweraienergy witb aconsomption of hall a pound aicoatl. h is
a well kitown fact that with the most economicai engines, thc
amaunrt af coal ai present requircd ta praduce anc baise power
ranges from twa and anc lhall ta six pounds. It cani thus bc
sten wlint a revalution wvould iollow the introduction ai sucb a
discavcr as Mr. W'estinghouse dlaims wa have made. It would
meant the substitution af elecîricitv for steamn an arnilroads, and
would salve tbc qucsîii3n ofilong distance transmission of clcc-
tricity for power purpascs It wauld aise mean that clcctric
light coulai bc produccd at a suflicicntly îawer rate tban tîndcr
prescrnt conditions ta enable it ta became a still maie formidable
compctitor ai gas and ather formns ai illuminant. It would
bc likeiy ta bring cectricity intoa use fer bcating at other pur-
poses, ta wbich, oîving teaits cast, it c-annot now bc applical.
The receni application ta the Canadian Parliament for a charter
foi the construtction ai ani clectric raîlway from Nlontrreal ta
Windsor wouid.sccm ta sbowv that the develapmcnts abrave rc-
tecrreci ta -arc being carcfuily watchcd on ibis side ai the fine, and
that far sigbted business men are gel ting rendy ta t.ike advant-
age of tbe raew conduiions, svhich in ail prnhability will bc itir
nesscd in the necar future.

Titi, best kand ai matenai foi insulators h.îs been and stll ,s
.a mattcr of grcat importantce Io iclegr.iph canrn;rns, mort r..
pta.iali) pcrbaps in Canada, irbere at timecs the clim.itic con
alitians arc e-xceediagly trying. Same years ago tire Great
North Western Tcegr.ipl Campain) expcricnçcd mach diffir ulty
wvitb their cotsi uines in New Brunswick and Nova Scotia.
l)urinr siarmy weather, communication on tbesce lines raulcl

nat be niaintained, andi in consequence many complaints were
madle byv essel awners and athis whose interests were affected.
Aiter repeated atteînpts ta discovcr the cause ai these interrup-
tions, tlîe diflitculty iias found ta lie %wîth the insulators. A new
kind af rubbcr ansulatar hll been emîdoyed an the belief that àt
wcauld better itlstancl the cliînate. It was found, lîowever,
that the Cglazed covering hand succumibed ta the action ai the
wcather, anci that the sulphuir emnployed in the comnposition biad
worked out, leaving tlîe instîlator parous, and giving appnrtunity
for the sait iii the atntaspliere ta crystillize upan thein, and des-
tray tieir value. 'l'le insulators now used on these fines are
madle ai porceltin, and have proveci ta be the best adapted ta the
conditions. Glass insulatars are found ta answer well tbraugbi-
out Ontario, ithe only difflculty experienced being that s0 many
ai tlîcm Cet broken, especially during the hunating season, wben
it is a favorite pastimne ai sportsmen ta make a target ai them.
[t is estîmatied that tîte renewal ai insulatars casts the Great
Northî Western Telegrapb Capany between ive ad eighit
thausand dollars every year.

COAtq or fuel generally, is the raw material out ai wblicli edec-
tri, li,ýht as manufacturcd the less used the 1greater the p)rofit
and tbe quanîity used depends on the way it is burned, and an
lts quality. Everyanc bas a feed water hecater, but very iewv are
awarc ai the saving effected by raisiug tbe temperature ai the
fecd.water î* Fahrenheit, and still fewer takze any means ta
efrect ibis risc in teniperature. In an ia h.p. plant, runn-ng an
the average three bours full load every nigbt during the year,
tbe saving effeccîed by raîsing tire temperature of ieed-water i'
Fabr. amounits ta about 400 lbs. ai coal. la i%'inter, when the
Wa1ter is down ai freezing point, it is sufficicntly obvions that a
little intelligent enre will save a gnd round suivi. It is doubt-
fui wbetber, in small stations, tIse operatars knaw the tempera-
ture of theit fecd, or ever takze the trouble ta raise it. la places
wbcre a condenser is uscd, it is gcnerally accepted that te
bigber the vacuum abtained the better will be tbe general re-
sults in point ai' ecanomny, but titis is by no means necessarily
sa. It is uistant ta fée1 the candcnsed steani back, inta tbe
boiler, and in thnt case the bighcer the tempeiarature af tbe "water
ai condensation " the better; but on the other tanda, tais advan-
tage is abtained at the expense af the vacuum, wbich itself tends
ta diiminish fuel constimptian. Sa wc have tise alternitive tai
use plenty ai " condensing water " and gel a bigb vactuum and
a low temperature ai fetcd water, ar ta give up some inches ai
vacutum -and gain in tbe temperature ai tse tort well. The ac-
iually most conomîical combination must bce arnivcd at in cacb
case by experaments, for, altbougbi li as quite possible ta gave a
gencral expression, showing the relation betw,.cen fecd-watcr
temperature -and inches ai vacuum, still actuai experiment will
bc claie convincing and more intelligible ta the average engin.
cer. What is bere sougbit is ta soggcst ta station awners that
27 inchcs vacuum is not necessarily the bigbcst econoimy, and
that a sactrifice of vacuum migbt bc more than compensated for
by thle increase in fcd waîer temperature.

As potes are an imîportant item in the equipment ofielectric
light, telegra ad telephone campanies, same particulars as
ta the source ai supply in Canada, the lasting qualities ai vani.
ous kinds ai ivoods, -ad tbe maost suitable mcthod ai seîting,
may bc ai interest. Te begin wvith, experience bas sbown that
cazdar as by far tc inosi iasting material for ibis purpose-. A
Coud cedar pale i~ilendure, tindler ardinary conditions, for
about 25 years, white other kinds ofiwood, sucb -as sprucc, decay
in less than balf that period. The principal source freim wbiclb
cedar pales are obtained for use in the western part ai Ontario,
as the catrnty af Victoria, -and the ncigbborboocl ai l.intisy.
ln the Ottawa regian, tbere is vcry fiie cedar ta bc land, ad
tIse pales for itse in this locality itre obtained from the ncigbr-
biood ai l'cmbroke. la Quebec -ad tbe Lower Provinces, cedfar
is marc plentiful. but in some parts whec it is nat easily rab-
tia;naible, spruce, n'hiLb gzOWS in abundance, às subsiiiu:ed. The
luei ai pales is cansiderably grenter tin chies, wbec the pavement
pratccts the wood from the action ai the water, tban in the
country districts, where lhcy are expased ta sucb action. lit
lias been faund thai pales detcriarate mare quickly in sandy
soit than ta soul oi a heavicr Mint, such as diay. The fle oi
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%viite ce(rar paies in tire dlay sait of Detroit is sait! tai bc about
il ycrars, without protection or tream'ient of the buats. Norwray
pisa pales have Iastad ni tlia saisia soit about 30 ycars, but wcre
badly a-oued at tira surface Iise. 'Tlîcy, hawcve-, a-at very sooin
rin a sandy soit. 'l'le mtore pitchy aines ccay fia-st. WVinte- caît
potles, rail thosa cuimn suîîîioier witli tire srap.woad reioa'cd,rare
more Iabting thama aiosa cantaining green sap-waod. Exîîerirnents
wmitl araînrary 4-imicl gris pipe, uscd as trolley pales, and set in
<anc aetc fil tai flic surface af flic grind, witlîoat othier torating,
aievelapeti tlî:ît tlîey woulil becomne cara-oded tlîa-oai at aboaut
in muiches bclow tire surface in about flirte yerars, forrning a
blatl, deposit. As ani illustration ofirs-. powcrful action olfa-ast,
it rn;îy be nenitiomied tient in Toronto reccntly, paies "'cae found
ta have ben apiitcd ta the extent af aight or ten incises by thec
action af frosa. 'l'lit expea-imena is bcing ta-iclo ai naking flic
lower cuit affic îeioles wcedga*sl1iapcd insacrad af square, wvith the
abject of Icsteniig tie effcct ai tire frost's action. Il is lmoped
airtiî>y lessening aire ntaiunt of resisaing surface rat the battom
of flic pole, tirie tndency ta uplîcave avilI ha lessenseil in a cor.
responing dlegre.

l'a- ms gratifYing to observe tiat awners; andl aptrators af eîec-
tric light andl paner liocses arc beginning ta, take sorie littie in-
<ca-est iii tlicia- business, othe liais tlic purcîy commercial ona ai
b;alinci ng ex penîdiltire ag aisas recei pis. They are siowly rauaken-
ing ta tise tact ilat cîcaricai andi stam inaclîinea-y, in combina-
lion, is a11litse hetr for being studical, rand aliat the vanious
%Vastes randc leraks abat take îlracaiduaing thepa-ocessof conve-ting
tient imta liglit cami bc iiiiniiizcd, andl iay repa-esent a vcry tidy
returion amire investissent. New instalalations rare being mnade
andl nen' inacîînmr is being îiarcliased, more avith a vieW ta
clie.ipncss in fIast casa thîran with tire rectignition of tire tact tiîat
clierat) nîîachmne and construction incast likeily mean cxpensive
aperation. E-'xperience graineal hy costiy ex~paairent lias proveal
%si iiany ounelrs tuini a uiynamio is flot tliv.ys a dynamon, no mat-
1cr ow il lias beeni aesigneandamm consta-ucacal, and alint scienaifie
1k-mîalctlge aîid pa-acaicai -xlpctiencc rappiicd in the 'lesigli ai
clcaria- *raitis, avilI îîîaauce a botter resuit than a-ile af
thlîamîîî or gucý.s wvork. 'l'le saie npplies in tlien lraion of an
ciectic liorecr brouse. l'lie opea-ator wa'ifo trakes tlic troubla ta
stîuia' lits 'aaak, ta look inita lus awen business, rand, in fact, ta
tak'aan intelligent intcrcst iii tha unuie-taking contiitteal ta his
cliaige, '-Ill aîwrays ba rable ta showv beltes- resulas litî ant 14110
izets lilit witmoat knomwîng hîow, orrat wahat cast, anal is satisied
ta don sa. Thtis latter stuite ai rafftairs resamits iargeiy fa-oi the
sa-rani ni knawlctige, in ilios using elecariciay, af the inîparfec-
tio- ai htiir rtpparatiis ; ai tire inrany directions in %a'hich these
impeîrfctiuns resait ii avrstas,.anal ai the manner in which, andl
tuce ntins svlieey, tliese wastes iîay ha rat Icast iniinimi-zeal, if
no enamîclv eliiîinrastcd. Iltnmay safely be assuiteal timat it is the
prospect ai aaing iîîûney alîrat inaluces capital ta ioa'est in alec-
ta-k I~Itlmîg enterprises. If this ha so, alien why flot ha logical
abiout l, and ta-yraid make as îîîuch ras is possible? W~hv flot
ba bai%inss-iike anal L-ep track ai expendiaures anal profits ?
\Vmv o bc sernsible and saaîdy the business? hn clectricityas
mn every olîca- profession, imera are <uacks, rand there rare: tehu-
frable uraraitione-s ; therc is pod. ba-d anal indiffea-ent in'chinery
andl apîtaratis; anad betavecn the indiffercnit rappan tirs aiperatea
by tfmicqiacl, elecaricians, ana laima gondl machiner>' inacilligaitly
lmanaiid lmy tlie rarnets, uliaugliaful cngineer, thera isjmst tha dif-
férence bectwcn profit rand loss. Fa-arn the carai or woad Pile ta
flic atip or niotor, thera are Çourccs of wA..scc in ccay directbon,
and li ue cîccaricitn " wlîo thinks aliat nîanaging an ciectrie
pltant consists mn lîaurning filel, anal smoking bis pipe unail it is
fioie ta calicca tha rnnalîly raccounts, is a v-cay expansive- man
tel hîave atuai' <lie place.

ON). crani taa certain exacnt synipathize wiih the on'Aers of
siiiall passer bouses who hesitata, bela-a speitding a considerabie
saii of moanev mn aider ta obtain sorma prospective adv-antage,
leant whcn sraving cran hac clTacted nîea-eiy by a littîe c.*.re.anal in.
tiligence.alîplcal ta <lic operation ci an ala-eady instahleal plant,
ilhan such ar nt na i iertis- ads-ertisîng bis ao indolence and
wvant cf coc-g>', when lie s.ays ahera is noa monay in ectaic
hliuang. A Nien-t ilnjoriay of installations semrlota hava been
linahe .vstliout aîîuch <egrarai toi effiiency; the anachinea-y bought

anywherc, and wiring donc anyhow, and the operation nannaed
by anyone; and tire consequtence is a heterogeneous collect ion
of old type apparatus, which af itsclf is a necessary source of
wraste. I>aices for ciectric ightinsz have hall to bc redaiceai in
order to :oake business, andl it is generaily very clifficuit in show
a favorable resuit, wlien operrating expenses are kept up by
incfficicncy, and rcccipts are iassenced by competition. A
caret ai exainination into tire causes of failuire of elcctric power
bouses to pay aeasonabiy, avili proabhy lcad to twa conclusions
-thrat in the fia-st place, tire atrangenicot of -tire plant, the wi-
ing system, tire kind of machine, flic kind, size 'and distribution
ofitransaa-mas, tire relative sizes of cngine and dynamoe and s0
on, are wideiy difféerent fa-om wvhat experience shows to be the
best ; and second, that poor as it may ba, inexperienced, indo-
lent mranagemecnt faits to apea-ate it ta tire best advantagc. An
eiectsic: light man quite reccnaly expressedi surprise on liearing
a transformer spoken o! as " chewing up the coal pile," and %vont-
dercd that it coutl possibiy do so. Now transforniers are by
no means perfect apparatus ; the vea-y best made has a percent-
rage afficiency weil below îoo, and cannot possibly cornte tp to
100s; and betwcen the hast and the medium moake there is a
very appa-eciable diffea-ence, Let ciectric liuht men once cleaa-ly
ga-asis the fact thint ta-ansformners cils waste cnergy, and they*will
have gaincd valurabia knowiedgc. The hcst claimt for ta-ansfor.
mers in large sizes is about 97 per cent. effia'icncy nat fuîl ioazd.
Thiis mens thint one of these ta-ansformers has tes be given en-
ergy enoamgh for about 103 lamps on flha pri-naries, in ordler tlint
it May give cura-cnt for ioo lamps cil khe secondaries. In a
îasocs light plant, therefore, the cnea-gy for 3o lamps is " chewed
tip » by the transformer ail thc aimie it is a-unninp, ratl full tond,
and a greaiter proportion rat less lorads, and ahis is the basa that
has yet been donc. This 30 lramp cnargy goas in herating the
transformer ia-on anal copper, in overcomiog ils resistance, in
avercoîoiog the inductive hack E.~ and in suppiying the
energy lost through hystea-esis. The best transformer costs
mîony-and the chances rare that cherap oines have been bought
tha-ougli ignorance af these wastes-and si is evident that the
cheap ana may mially ha a vcry expensive one, because, although
any capper and la-on will inakze sanie kzinal of transformer, the
chcap kinds waste far more in proportion than the expensive
anes. Electa-ic lighit ownca-s avoulal (Io weil in sec whethcr their
transformer anal wiring sys:emn is not responsible for the rannuai
deficit, and whcthcr a ltle moncy jaidiciously spent in replacing
aid transforiners by modern cents would not be tlic truast
econorny. __________

MOONLIGHT SCHEDULE FOR NOVENRER.

.Nlnth. Light. jExtinguish.1 o&

4..

7..
4 ..

9..

12.

16..

19..
'0 ..

21..

24..

27..
' ..
:9..

30 ......

A.M.- 3.30
Na light.
Na light.
No ligba.
P. N. 5. 10

il 5.10
es 5.10
ei 5.10
lm 5.10
le 5.10
le 5.10
el 5.00

5.00
mi 5.00

le 5.00
le 5.00

il 5.00
'i 5.00
ei 5.00
il 7.30

le 90.20

il 11.0

se1.20
es 2.20
es 3.20

..5.30
No ligbt.
No light.
No igbr.

%L M 7.40
8.40

me9.50
11.10

hi . 12.20
's1.00
s. .30
me2.50

s, 4.00
et 5.20

e'6.00

mi 6.00

mm6.00

fi 6.10
cm6.1o

6.1o
su6.1o

tg 6.1o

le 6.10

Total,

11.%..
2.00

2.30
3.30
4.40
6.00
7.10
7.50
8.20
9.50

11.20
12.20
13.00
13.00
1100
13.00
13.00

13.00
10.40
9.10
7.50
7.10
6.50}5.50
4.50
3.50
2.50

212.10
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THE LEVER SAFETY-VALVE.
GE?4ERALIF. EMRKS.-%Ve haVe rceiveci se, many rcqilcSts

for a rule for calculaîing the position ai the wciglit on a safcty-
valve, and uie blowing.off pressure when the position of the
%neight is given, that we banve thuuglit it wise to publish surh a
i-uic in Tite Locomotive. it would be easy ta give a simple
formula for the purpose, but we have considcred that the wants
of engineers wauld bu best met by cspiaining the thcory of the
lcrer-valve, and sliowing, as clcarly as passible, the reason for
exct step in thc calculation.

OIîJEC-r OF' TIE SAFETV-VALvi-.-TIC abjcct of the sircty.
valve, as every oe knaws, is ta prevent the pressure in the

bailer front risiog ta a dangcrous point, by providing an outiet
îlorotîgh which steani can escape whun the pressure reaches a
certain limit, which is deterniineci by the strength of the boiler,
anc by the conditions tinder which it is in woaik. The simplest
device far atuaining tliis end is the "dIcad-wcight' valve, the
principle of wvhich is illustrated in Fig. 2. lu cansists siimply of
a plate of iran, laid upon a nozzlc, and beld down by a weiglit.
The calculation af the blowing-off point of such a valve is vury
simple. Io tlie valve heic shawn, for exampfr, tlîe stcam acts

ag:iinst a circlu two ioches in diam-
eter. The aien ar a two-inch circle
iS 2 X 2 x .7854-314 sq in., and the
ttceglit ucnding to hold the caver
plait down being 314 lbs., it is evi-
dent that the valve will flot blowv off
until the steamn pressure reaches
1oo Ibs. per square inch. Dend-
weight valves arc used somewhat

e-eu in England, but they are seldoi-t
Fac. 7-A " Dt)nW,%cr met with in this country, the cem-

V.%tvy- noner foi hiere being that sug-
gesued in Fig. i. It may be well ta sny that Fig. i docs not
purport ta, be a gaod forin or valve. WVc should certainly abject
ta, iu, ifrit were placet] upon a baller offered ta us for insurance,
because na &iîides are providcd for the lever or for the valve
stem. Tiese feaitures ivere inientionally omnitted i0 the engrav-
ing, in order that their
presence might flot draw
the attention awayfrronm

tlîc main points under
conlidcration-the cal-p
culation, namcely, or the
blow-off pressure and or >
the pos"Monaoftheweight. F8C" 3.

TiEoRy or TiiE LEvER.-In arder ta, bu able in perfotni
sarcty-valt-e calculatians inielligcntly, anc muîst have a clear
idea or the principle of thé lever ; and it is hoped that such an
idea inay bue had from a study of the illustrations that arc pi-e-

sented herewith. 'These
J represent a lath or otherfl ~ilight piece or wood, w:hich

is balanced upon a knife
Il ~ edge, and inta wvhich, an

the under side, n number
IaJ "of sm.-ll staples are driven
Fir. 4.ai equal distances. A

number cf balîs cf Ir-id are aIsa, supposed ta be provided, ail
exactly alike,- and ail bcbng fîimishcd witb a hol, at the top and
a staple at the bottam. Two of these weights, "-hen hung tîpon

tlîe first suapie, as sliown in Fig. 3, will just balance aone 'veiglit
liting upon the second staple, an the otlier side cf tlie fulcruni.
In tîme saine way, four cf them, %viien liting %Ilpon the fi-st suaple,

%as sliown in Fig. 4, will iust balanîce one hung upan the fotîrtlî
staple. Five tipon the__________________
second staîîle, as sliawn
in Fig. 5, tvill jaist ba.
ance two lupan the fifth
suaple;, and ulîrce lipon
tlîe fmftlî staple will jîistI
balance fiveu tpon the >
uhird staple, as shown in
Fig. 6. It wviiJ bc seen S.3

that in every one cf these cases the lath is balanced, piovided
the wuiglît upon one side, Mien multiplied by ius distance freont
(lie ftilcrum. is equal ta the weiglbt upon the other side, muIti.
plicdl b>' its distance [rom thre fulcruni. This is the principle af

Arclîlmedes, and it is
used i0 ail calculations
relating ta the lever.
(The i-cadet nia> (mûd Je
n profitable exercise ta
show that the systenis
shown in FiRs. 7 and 8
are balanced. A sug-

Fac. 6.gestion is tiTorded hinm
io Fig. 7, tvhile in Fig. S bu 15 left entireiy ta his own resources.
lie should find ne diricmîlty in entier case, howvever, if he has
gr:asped the fandamental idea which is contained in the illustra.
tions given above).

APPLIICATION Ta THE SaFlE*TV-\~I.VE.-\Ve arc now pre-
pare<l te apply the principlu cf tbe lever ta the.sa-fety-vailve, al-
thougli there is still onu
point ta be cleared up
before we can give a
complete i-uIc. (The ,

point te wbich we refer
15 tbe influence cf the
weight cf tic amni wbicli
carries the bail ; but for %-
the present monien% we
shahl consider this arn
te bu deveid cf weight,
and we shaîl introduce Fr
a correztion for it later ...
on.) Fig. 9 is a ci-ode reprcsentation cf a s-afcty-valvc, i0 îvhiclî
the total steant pressure against the disk, of tbe valve is supposed
te bu 4o lbs., and the bail is supposed ta, wiigh in potinds. Ir

the valve stemi is 6fron
1the fuîcruni, the bail

à) --ill hlave ta bu 24' from
the fuîlcrumn in order for

a the valve ta blow off at
the given pressure-
that is, at 40 lbs. This
is ecasily seen, since 6 x
40 equals ma x 24 ; but

Fic~ r-S if the rentier bas any
doubt about the appli-

cabilmty of erchiinedcs' i-uIc in this case, he may note that the
upward pressure due te the steani cao bc conctived ta bc ru-
placed by a 40 lb. weight bung 6' ta, the Icft cf the fulcrtim, as
indicated by the dotted cii-clu. The lever will then bu equiva-
lent ta the oue shown
in Fig. to, which is
similar 10 ail respects
ta those shcwn i0 Figs.
3 ta S, and te wvhich
Archimedus' i-uI plain.
lyappîies. Ifthc blotv-
ing-off prcs-sure wece
not given in Fig. 9), and
wc were required ta,

'-- ir-N

rind i fi-rnt the otiier data tiiere shown, we should reason as
follows: -. Vhen the valve is on the point cf blowing off, the
upward thrust cf the valvc.stem is just balanccd by the down-
ward tendency cf the bal; and, therefore, fi-cnt Archimedce

ý'UvCMber' lègS
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pnincaiple, Io X24 mtust equal 6 tunies tise thrust ai tht valve-
Sien)-. Butt SOX 24 esîu--iS 240, -and liscce '240 is 6 titits tht
thrust af iltu valve-stetai, and z4o 6<(-4o, lbs.) imust bc tht 10otal

pressure exerted on tht
- -disl, ai tht valve whcin

it is abat ta blair
off. Uftile pressure pet
square inch tverc de-

4 0) sared, wve siiould have ta
divide 40, the total lires-

I i.-i...suie on tht valve disk,

Tii Alt.% oF TtI)DZ îjti order ta take tht %veigls: ai
tise valve-aran into asccounit, we shahl first make a short digres-
sion for illustrafing tise mcaning ai tise expression ticentier ai
gr.tvity." Consicler, firt, tht systein shoiwn in Fig. j j, wvhcre
tîstre is one bail on the
lirt sta1slc and ont an
tise fiflus. 'l'ie ont bail
ais tise futh smaille is
e<îuivaicnt ta ive halls
on1 tise lit ase ; 50 tîsat
tise tira halls on thlt
riplst lsasd side ai tise
fisîctuit iare eqîttivatlent 51. i

tu six bails suspe:tded fmis tise irt: staplle. Thicy are therefore
halanccd b>' tise tira bails on tise tîsird staple ; ansd, in general,
if tira halls hie isung irons any of tise staIples, tiscy would be
cxactl>' baianccd b>' a pair ai balîs whose distance froasi tht

1 1 fulctum %vas the average
ai tht distances fron tht

["] ()first tiva. Fig. 12 is a
turther illustration ai
this tact. Nov, reicrtingLJ ta Fig. 13, let us con-

>.. Ceive tise valve-arin ta
il.. .2. be ivithout ::eiglit, ex.

ccjt tiva sîssal and eqitai pices afit1, %iiose distances froin tht
folcruisi are sespcctivciy id" and 26. lanalagy with tIse tira
prcceding illustrations, ire sec that these tra fittie niasses wauid
bcjs: balancect by a simsilat pair af niasses, spaceci at equal
distances ; tise> :vauld
bc just balancc<i b>' four
sitiat niasses, binig t
a distance irami tIse fui-
ciusst ecpsal ta hlair tilt
lenghs itht amri. Whle
titis kind ai trtsoninq
is applicable, strictl>'
spcakitig, ani>' ta tise
case in iVîtici tise valve-
-ki is of equai tiackness
asnd width itroughio:s:,
atsc lias na irregulataitîes

Fit.. Ijt.

wli.sttcrer, svi say, in practice, apply it ta ail valve-atîns îrhich
aire tlîl)roxîi.ttly uisiint in cross-section ; and by exiending
tise coniception ai Figs. 13 and 15 tsntii the huiti masses became
soi nuisiîtous lis taciiiI tht ensire lever, 've conclude tIsa: a valve-
atm of titis sont wra:sd be balanced by a similarnatm suspcndtd

<as sisowvn in Fig. 15) a:
aà distance froin tht fui-
cruist equal ta isali tht
lcngth af the arn: itself.
This amounts ta saying

tisa: a ttniforni valve-amni
acts the saine as it %vouid
if ils :veight vrere aIl
casicenttated at the rnid-
<lit point ai tht arn:.
Tht point in a bady

îrhicls passesses titis property is cniied tht center af gtaî-ity ai
tise body. As 've hsave said, tIse center ai gtavity ai z straight
lever nîav. in practice, bc considercid ta be hall waiy out tawartds
tise cnd ai tise lever ; but if tht levea bas an appreciabie taper,
tht center ai gravit>' ivili be necarer tht iuîcnsm. Tht position
ai tht center ai gravity can ti iaund, in suds cases, b>' calcula-

tion ; but it is simpler t0 take the lever ouît, and balance it
"Cross -a tlsrec-cornered flc, as shown in Figs. 16 and 17. It
will balance %vhcn the center of gravity is just over thetredg of
tise file, and tise distance B can then bc mecasureci directly.

CALCU1.ATION OF. TISE 131.OWING*OFF i>ttt.SSIJRF-We are
now prcpared to give a compicte example ot the c.:lculatian af

n biowing-point of a safe-
___________________ ty.valvc. Lct us take

tlsc valve shown in Fig.
rL~-1 18. The arm is 32 ini.

- - - ~long, and wceigis thrc
Fia~. t6. pounds ; tht baIl weighis

2c, pounds and is set 28
inches train the ftilcrtim;

* the valve-stem is 4' fraa
the faicrsrn ; the valve-

Fit.. 17. disk is 2' in dianicter,
Fit.. ~ and the disk and stem,

together, weigls Q4' pounds. It is requircd ta find the blowing.
off pressure. In the irst case, let us consider the bail. fi is
possible ta ioad the valvc-disk directly <just as in the case of
Fig. 2) wi:h a :veiRht which shall have preciscly tIse sanie cffcct,
in prevcnting tht escao)e cf stcam, that the actual 2o-pound bail
has ; and aur first undcrtakîng wili be ta flnd aut hov big this
imaiginar"tdead weiglh:" :ruld have tabe. WVhen we say that
it is ta be « "ecuivaient I ta the 20.pound bail on the lever, we
mean thant it would just balance that bail, if it %vere on the Icit
sidc of the fulcrum, instcad af an flhc right ; and ience. b>'
Archimedes' principle, 28'x2o fibs. mnust equal 4' niultiplied hy
the imaginary ildead weight." t-aw% 28 X 2056o, and 560-:4
- 140. In ailler %vords, the z0-pound weighit, at a distance af

28* fron the fulcruin, bas
just tilt sanie effect as a
s4o-pound weight would
have, if placed dircctly IsJ
apon the vaive-disk. In-, -sr
tht sanie %way we niay in-
vestigate the effect af tht
valve.arni. [t wveighs 3 ~ -- ~ -

pounds, and its center ai * --------2'----
gravity is W" frrim thlt F,ic.FRtýTI~UOI~~SR
fulcrum. A :isrec-pound
weighit, 16 inches iromn tht fualcnsm, is tht saine thing as a 12-
pound'-wcghlt, 4 nches frain the fulcruin; because 3x 56=48,
and 52x4t=48. lience the valve-atmi is equivalent ta n sz-
pound weight placed dirctly upen the valve-disk. Tht whole
lever valve ma>' therefare bc regardcd as equivaient ta a IIdead
wveigist I valve loadcd with z 53,;ý pounds ; for tht baIl is equiva-
lent ta a dead load of 140 pounds, the armn is equivalent ta a dead
Iond ai 2 pounds, and tht valve-disk and stem, taken together,
wveigh s pounds ; and 1.10+ 12 + 14= 153X. %Ve have there-
fore found out that tht valve wili begin ta blair when the total
pressure ai the stcam agamnst the vaive-disk is 153.5 pounds.
The part ai the disk which is exposed ta tht stem is 2' in diam-
eter, and its area is therefore 2 x 2 x .7S54=3.14t6 square inches.
Tht total steain pressure against this area being 153.5 pounds,
tilt pressure against each square inch ai it wiii bc

:53.5-3.14:6=48.9 potinds (neaily).
A valve with the dinmensians given above 'viii therefare blow

off at jus: a trifle less thnn 49 paunds pier square inch ; ansd tht
calculation is simnilar in ail

* cases.
'05r -SFTrnNG Tlit WVE:awr.

-The mc:hod of ýctsîng
5,8tht weigit, when tht blow-

* - ing-aff pressure is given,
-. 3.- 33~ -- verse ai the calculation

-- & 3-- --- given above. As an ex-
Fat- t-SsI rim 11^1 a- ample, consider tht valve

showvn in Fig. t9. Tht
dimensions are as followvs: Diameter ai tht v.ive=4, lcngth ai
tht lever=66, weight of the ball-5o lbs., wcight ofithe lever-
iS fils., wveight ai tht v-alve-disl, and stem=7 lbs., distance ai
vaive*stein (ram ftalcrum =3". Itis required tose: tht balisa that
tht valve shali blow nt ioolbs. per square inch. The calculation
is as follows:- Tht area ai a 4 inch disk, is 4 X 4 )C .7854 - 12.56
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sq. in., and if the steam pressure is 1oo lbs. per Square inch, the
tota.l upwaird pressurecagainst the vah'e-disk is 12. 56X 100=13,256
paurids. If the valve werc ai the "dead wcight" lcînd, a ioad ai
1,256 lbs. on the valve.disk would therefore cause it ta blmv at
100 lbs. per square inch. We tîterefore have ta set the bail at
such a place that the acîiab of the bail, the lever, and the direct
weight of the valve-disk and stem, shall bc elqual ta a direct laad
of 1,256 lbs. Not', the lever iveighs i8 1ks., antd ils Ilcenter of
gravity I is (say) 33" front the fulcrum. lu s therefore equiva.
lent ta a î98.pauind wveight laid dircrly an the valve-disk ; for
by Archimedes' rule wt must liave

33'x 18 lbs. =3"xquivaltrlt dend load.
Nnv 33X 18=594, and 594-3= 19S 1k., as statcd above. In
Fig. i9 titis dead laad (wiîich ks elquivalent ta the weight ai the
lever itslif) is represcnted by the smnail %veiglit nîarked Il i8",;
and the large darred bail abave it (wthase %veight wve are about ta
find) represents the dcad laad tht k equivalent ta the 5c, lb.
bail aut an the lever. *rhie daîted weight, tagether with the 198
lb. wveight, and the wcight (7 Ibk.) of the disk and stem, nitst bc
equal ta 1,256 lbs., as we have seen. That is, the dattcdl weighit
niust be 1.05i I bs.; because

1,051 + 198 + 7= 1,2516
The prablemn has now resolved itself iat placing tîte 50 Ilb. bail
at such a paint that it shaîl bc equivalent taoa dcad laad afi ,ao i
paunds. The valve stem being 3 frrat the fulcrum, Archi-
miedce gives us

t,o51 l bs. x.3'= 5o lbs. x distance ai bail frarn ftîlcruîn.
Naw 1,051 X 3 "3t153, and 3,153-*50=63.o6 inchtes. That Es te
bail must be placed 63 inches frant the fulcrum, En arder tchat
the valvemnay blaw% ar too lbs per square inch.

RIJLFS.-The pracesses ai calculation which are expiained
abave may now be summarized in the tollowving twa rules*:

RULE i. Ta fEnd the blawing pressure %vhen tht positian ai
the bail is given. Alulriply the weight ai the bail by ils distance
(A) train the fulcrum, and divide by the distance (C) ai the valve
stem tram the fulcrum. (This gives the dead %veighit chat Es
equivalent ta the bail.) Then niultlply the weight ai the lever
by the distance (B) af irs cenrer ai gravity tramn the tulcrurn, and
d'vide by the distance (C) ai the valve stem from, the fulcrum.
(This gives the deaid wveight ihat is equivalent ta the lever.) Add
rage!heî the twva Ildead wveights," sa calctilated, and add in, aiso,
the weight ai the valve-disk, and stemn. (This gives the total
weight that is keeping the valve-disk down.) Then divide the
sumn chus found by the area ai the valve disk, in sqtuare inches,
and the quotient is the pressure, En pounds per square inch, at
whirh tbe valve will blow.

RULE Il.-To set the bail, so that the valve sh-tîl blow at a
given pressure. Multiply the area ai the valve-disk by the
blowving aff pressure, expressed in pounds pcr square inch.
(This gives the total effort afithe stcam ta force the vaive-disk
up.) Subtract, tram this total pressure the weiglit ai tht valve
and stem. The remainder is the Ildead wveight I ta which the
lever and bail, talzen tagether, must be equivalent. Tien
multiply the weig'ht af the lever by the distance (B) ai its "1center
of gravity"I train the tulcrumn and divide by the distance (C) ai
the valve stem tram the tulcrum. The resuir is the "'dead
wveight I ta which the lever is eqîtivalent ; and if this bc sub.
tracted flram the total dead weight, jusr inentianed, the remaîn-
der wEli be tht IIdead wveight I ta whicb the bail aont must be
equivalert. Mulriply this remainder by the distance (C) ai tht
valve stem tram the fulcrum, and divide the product by the
weight ai the bail. Tht quotient is the distance, A, that the
bail must bc piaced tramt tht tulcrum, in order tchat the valve
mav blaw off at tht desired pressure.

ÇAUTIONs.-ln applying these rules two things must be care-
tully observed. ln the flrst place, the diain-
eter 0ithe valve.disl, musc bce însured at
a &, En Fig. 2o, and not at cd; tor the steain
acts only on tht cErcle whost diametci Es a b.
Agamn, ifithe valve stem bas a square top, as
indicated in Figs. 21 and 22, in n must be
taken as tht "distance ai the valve stem

F&ý2. fromn the fulcunm"; because tht momtent the
valve maises in the icaisr degrcc, the pressure

ai tht stem Es ail appiied ta tht lever at n, as Es plainiy irdicated
in Fig. 22.

1Thc lcucn rctf7 to Fag. s.

Altiatîgh tht foregoing article is intcnded simify ta expiant
the principle tindcrlying tht lever siety-valve, Et înay bc "'cil tu
tauch tipon ane paint cancerning tht construction ai sucli valves.
Tht poaint %ve have iii mEnti is tlîis: W~lien the boiler Es intier
stit, Et is an easy matter ta try the valve, and find otît whcthrr
it works frccly ar nat. It atîglîr aise ta be e-tsy ta do ibis, whi
tht holler is aoît ai tise ; andI in înany cases it is sa. Ustîally
ivlicn the boilcr Es not îrnde-r stear», il is sufficent te rmise te
wveiglit and the lever, and then ta try tht valve stem with tht
thuinb and fimger ; but sonte valves are :iu canstrrîcted chiat tht
valve.clisk is fiee froin the stem, and in such cares tchat the

110'. 21. Fm<. 27.

fact that tht stemn is fret proves nothing whateer, sa far as the
disk itseiWis concerncd, anti tht disk must he separarely investi-
gated before the valve can be procnrînced in gaond condition.
lIfthere is no escape pipe screweri inta the valve, tht disk tan
uisually be reachied traint tht exlîaust side, and its candition
noted ; bt if such a pipe is provided (as it is, in înany cases)
tht inspecter has tu examine the ciisk as well as lie can, front the
insideoa rteboîler. If tt valve dots nuthap)pen tabe securedI
directly tatht nozzle, nnexainiintian train thtinteriar ai the
boiler is natpracticable, and then tuie wvste pipe lias ta be un-
screwed, ar the bonnet of the valve taken off, before the disk
can be rcacicd. Tîtese dificulties, ivlien comibincd wvitl tue
tact that there Es fien no external evidence ta show %vliether tht
valve is secured ta tht stem or not, lead Cûs ta recommiencl
strongly chat valves îî'Eth separate disks be avoided zltogetltcr.
They have no very marked acîvantage over chiose iii which disk
and spindle are aIl in ont piece, andI as tlîey a.re likely ta deceive
ane int tht beliti chîat aIl Es in goad condition, %vhcn in reality
tht disk may bc stuckz fast, %ve feel justifit:d in condemning tîteir
use altagetiier. -Tht Locomotive.

THE ST. JOHN, N. B., EXHIBITION.
TuEk recent exhibition at St. John, N. Bl., refiecrerl credîr an tht

Maritime Provinces, and arrracred nat only local exlibitors, but
manuiacturing cainpanies i tht Llpper P'rovinces. The attenid
ance was wvarhy ai the inleresting cliaracti ai tht exliibEic'nr.

Tht pawver required for tht aperation ai tht various iacliinery
and exhibits wa.s supplied by a Robb Armnstrong engine, in:înti-
factured by tht Robb Engineering Comîpany, ai Amhierst, N. S.,
anr engine built by tht Burrell Jalînsan Campany, ai Y'armouith,
N. S., and a Leonard B3ail engint, minîtifactured by E. I.eanard
& Son, London, the latter rcprcsented by NtIr. John Evans, St.
John. 'Messrs. WVaring, Whlite & Ca., aise lîad ont ai thtir en-
gints in aperatian.

Among tht numeraîts interesting exîtibits ai titis exhtibition
wvas that ai Mclssrs. T. NMcAv"-ty & Sons, of St. John, %lto
shtowerl a tull lint ofibrass gaods and enginters' stipplies.

'Messrs. WV. T. S, J. W. Myers, ai St. John, exîtibiteri a mnt-
ber af cecric clevators, mators, and dynamos. Tht flint are
about ta engage in tht manti fact tire af electric machincry, and
daim ta have one ai te best electric anotors on tht mnarket.

THAT PULLEY ACCIDE14T AT AYLMER.
On Sarurdny hast Tht Warld pubiished an accaunt ai a fatal

accident at Aylmer, Ont., wvherebv Mr. J. 1). iNcDiairnii o aita
place %vas insrantly killcd by tht bursting ai a poorly.con-
structed Ilwood split pull.cy." Tht Dodge Wo<,d Split Pulley
Co., of Toranto, %vhile very much regretting tht accident, are
gladi ta say that te ptîlley in question was not une afilthîir
manufacture, -inc take this appozrnniry ofiadvising thetimsers ai
pulîtys ai tht importance ai secing ta Et chtat rhey ger a wtil-
made, reliable article whent purchasing. Every "Dadge" prîhley
:nanufactured Es gtiaranteed srang enougb for the heaviest
double leather belt any %vidith. To avoid accidents or nîisiîps
askc for the IlDodge"' patent and avaid inficrior imitationst. - -
Troanto WVorid.
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SOUE WESTERN ONTARIO LIOHTJNO PLANTS.

t.ONVINCRI tChat a1 rseful h9ot 81n.y somictinmes bc gained fromn
t study oif tic sînallcr clectric plants, Uic NFEWs appends hiere-

with short descriptions oif tic installations in a nuinber (if towns
iint villages in WeIstern Ontario, îdîiclî will bc continued froi
tite tu timnc as occasion offcrs. Econnmy iîay bc practiscd in
running a sinall as wcll as a large plant, and an account <if the
systeiti andi iictîtots in usc at other points nia> rcsult in sugges-
tions tîtat will bc (if grent beneit as well as proft to those wlio
st ucy theiti.

Titis cuîîîpany is; mîaking mtany alteratiotîs andi liats just atideti
-à boiter ronnit thcir building, placing two Gol<lie& McCulloch
hlmr in SI, andi lca.iig roomi for two more. A C.G.E. alterna
tur oif Cloua, liglits, witli C.G.H. cquippcd skcleton switcli-board,
lias just ben placcd tu replace two Reliance direct curtent dy-
namnos. Ont Reliaiîce 25 lighit 2,000 cantile power dncs the
sireet ligliting. Tîtese machines are driven by a 6o h.p1. Wheel.
Ock, front a 3 7-16 in. slîafing, 24 (t. long~. Tlîcy have secureti
the contract for supplying tlîc flouse oif Recfuge with 50 incan-
oescent Jiglîts, anti are extending the service in the toivn. A
îîcw condenser will bc put in in a short tinie, andi titis title
plant will be one of the îîîost coraplete in the country. johna.
than Blrown is Uic chief engimicer, andi Gco. WVhite-Fraser is the
consulting enginer.

Tlhims plant is containeti in a neat little building with the en-
gineer's ý4Nr. Alexander' Itouse in connection. lie said lie lîad
(ounti Chat it cost han noîliing C0 bc clean, and his boiter andi
îîowcr moins veriied i s etateinent.

A ioo h.p. Goldie & McCulloch boiter, fed by an upriglit feed-
W liter hecater of the saine mnake, supplies steanm tu a 1a X 18
%Vhcelock engine, wliich drives a line "bf shaiting i S fi. long.
To this shafting is connecteti a 5o liglit Reliance arc machine,
.ind a~ 5uci lhltt Ro)al artenator, with an exciter connecteti. A
stc.uiî pumip is fcd by an upright boiter, 13 (t. X 4 fi. It forces
wvaîer to lte C0 Itydrants, andi can be connected ai any time t0
the otîter boiter. 4i arc liglits andi 45o incandescent liglits are
in use, andi tue service is ripidly increasing. The plant is owneti
by the town.

One oif the most efficient titlde plants in the province is the
war.ter-works andi clectrie light plant owne<l hy thc towvn of Kin.
cardine. and the boiard oif coirîmissioners have placeti a mtan
quite capable to run such a plant-'Mr. Jos. W'alker.

Two bodleis S'x 16, (Hunmer Brus,. Kincardine), supply stearn
toi a steani punîp, compoimtd complex, with a daïdy capacity of
i,ooo,ooo gallons, andi a Corliss simiple condensing engine, s 5x
36 x t2 5 h.p. 'rte pump is fitteti with a Fisher governor for
puinping direct.

The engine drives a Thompson- 11oust on i,000 light alterna-
tor, which drives a i.% Luw. Edison exciter, andi a 5o light B:tll
art tnnhine. The plant was instahledl last ycar, andI ont a min
ute lias been lost foi reliairs ban-c its astallation. The skelen
swîtch-board has n volt natter, an aipere meter, a grnuînd
cîttector, a lightning trrestcr, two rheostats, andi a patiro<f dotble-
pole fuse lights. On the switclî*bnard oif the arc machine
are tw<i ligliîning arrcsters -tnd ant arnere Cutter. Tîte plant
ivas installecl anti the town wired by the Can:tdian General
Elwcrie Co.

A N'FLT E.ECTRIC ANDt WtATER WORES PLIAN'T.

i.tIk til nt., owns anc of the neatest latile pîlants in On-
tarin, andt the counicîl has placeti its carc in the competent hantis
oif Mi. WV. Il. Sinitli, cliief engineer. andti s staff, c<insisting oif
llanrîy Stowe, jas. Andrews andi Walter Birown. The largc red
bnctz builuding stands by the lake,, at the foot oif the frowning
bliiff on whiclt stands te town. The wvater is piittipeti by two,
(,<irdonu steanu puînps, witli a conibined capacity of iz5oo
gallons, to a lîiirlit nfi 13o led before il reaches the level oif the
town. Three Wateiford " Reliancte' arc machines, oif 5o, 6c
anti 35 lirhts-the first two of s,c00 c.p. each, andi tht hast if
2,ooo c.p., run by a 6o h.p. Whcecck engine, smtpply t town
witii lighî. The counicil has been undecitied about buying an
alternator, but anc wuill le put in in the ncar future. Tht Canadian
Governiinent supplied a neax little nickle-plaied engine, which
hangs in a glats.s caeon the w.tll, liavinig a io.>S in. x t &4 in. cylin-

der, anti it is 50 arrangei Chtat whcn the steant is tuirnei o~n
clockwork înachîinery is set iii motion, whiclî blnws a f<og signal
a% intervals foir ten seconds. Two bouhers, built by Crystal &9
lllack, Godericît, suîîply steani, whiclî is convecy< by an over-
hîcat inaitu to the pîînius andi engine. On the walls are te
usual gauges, cloclc, etc., witlt a Cire alarîti connecteri tu the
central telepîtone office andt the t<iwn hall. Altogetîter it is an
attractive plant.

sKOklt II.L 1 .t41î,atit.rA t'OWIR c0.'S t't.ANT.

If electricinns andi engincers wislî a model by whlîi to, run
tîteir planîts they sîtouîlt set Cha.t oif tht Seafortît Elcctric Light,
tient & Plower Co., anti heamn a tesson in neatncss, cleanliness,
order anti econonîy.

Ouîr reporter hiat the pleasure oif being shown tlîrough titis
motlel power biouse, andi lie aduttîreti the wvay in whîicli it :vas
itianageti. Thle building is a ro<irny one, 68' x 4d'. Tht power
rooni, oiffice anti rcpa;r slîop, arc 4d'x 4d, andi the boiter roatu
40' X 28', with a 17' ceiIing. Two Monarch boulers, 70 h.p. each,
Cencrate the steam for the two Robb.Armstrong engines, 75 h.p.
anti 85 h.p. respectively. These two engines drive a 4 ampere
B'ail arc machtine, anti a 55 atnpere Union Electric Itoprove-
ment Col's, PItilatielpîtia, altemnator. Tîte engaies are asirangeti
so tChat one can do the work required, or both cari be used ai
once, divîding the ltnd.

In tht basemeot below tht power-romr is a reservair with a
capacîîy of quo bartels. It is filleti front tht town mtains, anti
punîpeti by a Northey duplex poîp with a IPenberthy injectar,
into an Atisiio heater, anti deliveredtri the houler ai 2i t Fhr.
A pape [eands from the heiter anti fromn tht steani exhat it
ain oId wveil in the fluor oif the basernent, anti the out îhich is
cootaineti in the steani anti the hecater is separateul anti useti
over agaîn. Tht>' thus save 40%, of their cylinder oiii. Two
pipes corne down through the floor oif the power roonu (main the
engines, anti tht spintilî ail runs tlirnugh theni int a tvool fil.
trer, ant i albço useti over apgmin. A nice bath room, with tw<i
baths in il, is neatly fitteti up in tht basemeot. Thîey have
every comfort.

rhe bruishes on tht exciter are moade of common copper
sL-rcen wre, sewn together with copper wire. AIl repairing is
donc by the staff andti hey neyer senti any work tu thet manufatc-
tîtrers. To show thtir economyv, they useti for tht nionth oif
Septenîber, on 7 hours' rîîn, 1 % cords of wood. The loati car-
rieti was .15 amperts on tht alternator, 4 auperes On one 40 arc
liglît dynamo, andl 8 anuperes on tht other iS arc lighît, anti on
an S hour mun they uset i; cords. Neat offices anti a repair
roonn takze up on nd oulf the dynamo room, anti a large store
rooin anti worl<shnp is overltea-d. Tht staff consists of Chief A.
Il. Ingraut ; assistants, Il. M,%cKa-y, A. Reidi, R. Butîhard anti J.
Darling, wlto have dont tlucir utmost to havt îhings rieat, put-
ting oil.cloth on the flooranti contribuîîing charts, photos, plans,
etc., ta inake their plant cheerful anti attractive.

THE STRATFORI>. ONT., LIGJITINe, 'LNT.

ht is belduin et sec a small plant %%ith Iîrc mnotive powers,
but Chat oif tht Stratford (jas Co. possesses thein, h.uting steam,
gas anti uater plower. Their building, situateti on the shtore <if
Victoria L-ake, is a substatîtial brick affair oif une st<irey, anti a
basement 66' x 40', with a boiter rooni 306 x 45'.

in tht mîain building are two W~heelock simple coodensing
engînes-one oif ioo h.p. in use 6 years, the other 200 h.p., just
liau'ing been placeti in position. Tieir tly wlteels are if' in
diaineter, with 22" face, tht ont oif the bimaller engine weiglting
3>a tonî>, %%i!etChat ofilue lurger uueiglis 4>4 tons. Thetiune of
4 in. shafting ruins te fulîl length oif tht building, to which is
connecteti the arc anti incandescent light machines. Thtre airc
five Bali arc iia.chines-threc of theim thirty-five lights cacu,
anti tht other two, twtnty.fivc lights ecdi-anti two Rehiance
o ifty lights cach, two C.G.E. generators Of 320 lights each,

2c, volts, supplying the town witit incandescent light. There
aire four switclt.boards, ont for tht Ball machines, with lightning
arrester ; ane for tht Reliance machines; ont for the G.G.E.
generators, contaîoing two a-ipcrc metet-s, six knife cut-outs,
two theostats anti a lightnizig arrester ; anti a separate switclt-
board with two volt indicators They have also a v'olt.nieter
adte by 'Munderloch & Co., Gcrmany.

In tht basemient are tht gas enigine anti water-wheel. Tht
gas engint is 5o h.p., Crossley Bios., Manchester, Eng., Otto
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patent. l'le gas is Supplîcd fruan the City mains throughI a 60o
Legat llieter. An immense gas*baV is usel, with a valve attacla'
ment to vaevcent suction fron the -tt> silîaîns. 'l'le W15aieinc
bas a 12 mn. stroke andi 14 in. pisit)n, aual makes 160 rcvoltitions
per minute. it drives on ta couritersliafl, giving 53c, rcvolulissis,
and fronm that to main shift, making 3o0 rcvolutions. Tlhe
water-whecl is a turbines Sac hi.p., imi feut lcad.

In the boler rogins arc two Gotlie & *%cCullocli boilers. 63- x
14', wviil S4 3in. tubes each. One builer has just been piaccil
and another li Sooin be rcquiircd.

Neat offices take tmp) one corner af the main buiildinîg, wherc
charts and photos of dise plant decorate Ille wsails. Mr. WViton,
the chief enigineer, took great pains in showing the E.cr<ci
Ni..Ws repteSentativec the planit, and says tlîat ils ;a short limne .t
tawer will be bult, rising froant the centre tif dise building, t0 run
the wires oîît ai thce building, andl as the incandlescenît service a!,

r.alidly grawing a new :îlîrnator ivili bc nceded.
nuitre are six mnen on the engineering st.mff-- the chief beisi

Nfr. Richard %Vilton ; assistants, Mlessirs \\aîtsîîn and Clînan,
an apprentice and two linemicen. Mi. Jolin Reld istliema.nageir.

The service ms as follOws : 7 arcs mn powecr hotise, 5o conciler-
cial arcs, 75 Street arcs, ICI G.T.R. arcs, io rînk: arcs, 400s imcati-
descents, 15 motors front 14 to ICI b.p.

ONTARIO ASSOCIATION STATIONARY ENGINEERS.
139 Biordens Street, *l'olRONrOýc, Nov. 5tlipqSo3.

Esiitr Eaa.c-riicAL Nitus.
-SIR The foilowing engineers wcre exanmincd andi rccieîd

certificates during the moînths af October.
2nd ciass-O. Manger, Stratlîroy ;T'. Il. \Valkcr, Kincaidime.
irai class-J. Cranier, Cobourg ; C. StillwelI, Brockville; Jas.

N\Vaiker, Trenton ; J. Keînslcy, Ilictoiî ; \V. Irvin, Bielleville ; J.
Couglitin, Iintonburg ;Il. E. Sutton, Cuniming's Bridge; (.co.
C;îîneron, Ottata ;R. J. Stewart, Lucknow ; F. G. hiall, K<in-

cardine ; W. 1. 1 1.îckettî and Gazo. Nelson, Torea',no R J Levy,
WVinghrsm R Z. A. Ronge j. Tr. Nichoils and 1, A. Baliantyne,
Strathroy ;S. Barber, Lucknow.

Twenty-tliree. opplications for exaînination wcre receivcd dur-
ing the morah, four of wbicb failed.

The folaîsing enffineers isho hield 2nd class Certificates have
passed le-amination for and rectivcd ist class certificates, viz. :
Jas. Queens Taronto jonction ; Joint Fox, Toronto. The fol-
lowîn' svbo heid 3rd ar.iass certafiesates have passed for and re-
ceived 2nd classe viz.. E. Carre Brocicviile ; A. Cunninghanm,
Toronto ; A. R. llarîici., Strathrcy.

Inquiries re exarniinations are coming ti from ail parts of the
province. Any engineer needing informlation as ta, exanminations,
wbo wali senti me a post card ta that effect, wiII receive by-laws

andi copy ai "Act."A.E DIsReitr

THE LATE DUNCAN ROBERTSON.
Mà\r. Duncan Robertson, of H-amilton, treasurer ofithe Cana-

dian Assaciarian af Stationary Engineers, was striken svith
oaralysis, at the Windsor hatel, Ottawca, an the 3rd of October.

He had remained an tbat city aiter thie close of the convention
ta attend ta some business, and while there savas attacked by the
disease st.sted, though he was in bis tisual health the evcning
before. As scion as passible he %vas remnoved taI bis home Il
Hamiltan, but be died in a few days, iinuch regrcttcd by bis
brathers of Hamilton Branch No. 2, bv tbe niembers of the
Assoch'tion in general, aàid by aIl xvho kaacw hlmi.

Duncan Rabertson was bonian Kilbernie, Ayrshire, Scotl.tnd,
Dec. s fils, i846. hie Iearned the trade of fitter and thens went
ta Carlyle, reniairiing therc: for sorte years, sihen he went ta the

.ShottsIran Works. le camretoCitnnada in î87a, arnd on arrivai
accepted a position at bis trade with the Grand Trunk Raiîway
Co., wbere lie rcnîaincd for about eigliîteen years, wvhen bc
went as manager of the D. R. Dewey Coal Co., and latter
cond'acted the business of the D)ominion Mlietallic Packcing Co.
tili the tisne ai bis deatb.

He svas a mason for about 27 years and svhcn he died hlii the
office ai junior \Varden. He also belongeci ta, the ïMiaierva
lodge of Oaidfeliows. Fie ias, iast Vear, treaiurer ai th.e
Execaisive Council ar the C. A. S. r:., and was re.electcd ai the
latte convention. hie was a niosicians aIsome taste, and wiale ai
Shotts acted as precentor of the Calderhecad churcb. lie icavecs
a widow and five chiidren, three boys find twa girls.

At the regular meeting of Hamîllon No. 2, C. A. S. E., the
follawing resalirions werc adopied :

ihea halas sIleas Ains:ighty an leis alinase l'n, silence Io ".Ass (0" or
nlidsa Our beiosesl brother Dincass Rl{terton. l a et cheriot res.,tced. ahat islsîle ç

tnlsisat tl. sin ill of tIe i% ,ne itasis.sence we sincereiy mousrra with Iisa fasnly t ie
Wo aie a dear tu then.

Resois-ed. ctI ste aeidcr or tncere s)-nsasatlîy sas, client in alieir iad t'ercaseMCnt
Resatsedi, chat a copy of these resolations bc traan:antrJ a. the i.tmtly cf uti bie

brocher.
Rriokesl, chat .a cors-i ofs te a rcilutions be s1prcstl ulsîn thse minuies oif alis

Asiocia:ioapy be fors.ardesi to the pains <s pssblicistio..
(.signes») {~ C JottriSOrs. iîreusdeti

i Wt. Naîittas, Cor..Src.

1hicre as anc of the latcat ectrical joks front l'earneon'% Weýcly
Custoinc,: *' 1Why (Io you cali tiis clecr.rie cake F"
Bakcr's Boy: I 'sposc bccuz il lias currants an i."

CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.
.qote.-ý5«ret,reof the variou% Anucirstion sare reqsîetrd ta torwaani tu tIl, entser

tut hbiIatisutins liat Iramet nul laier chiste the zaral. t'faati, iusenh.

TORtONTO ASOIVINNO. a.
is innaal dinner ai Uic abovc Associationî sel bc liîed :ît tics

Rîcha-dson 1 lonse, 'Toronto, on tlie eveniaîg oi WVednesda.y, flie
:-oth anst.

017lAla.A ASSOCIATlION NO. 7.
At the fast regialar mieetinig or dte abave assnciîtiosiî the fi

low%-ng resulaitions were atipted
Wlsereatitl ha. tsese he L.ordI eiltîtttgt.sut renien fautes oser ilsls a ceenie.i

lai
t 

s.ority btrother. NsIr. ineai l<oLertubs, senti
Wlsceeas lie ha, battan a ttsalos nise sorkseriii ,snr r'.,jtisse.ngsasttlr

agils a% att sîffictr ts. atisaitr tise totereiss ,sf t1iti Asisîind atise siralint ,f t.ý
iattetltbers: i.herei'ne Le it

-l'cse.tiant me pice on me-od str aîisreciationo ît ni itis c ae5eit it biocher. as,
ff,, Jiie ist. .rgeanatuun, satîs J lits, ierrà as.l alt,

Rrs>is cd Tii.ît me tiinots eisîccldy tsitturn lait Isns -. a irothrr. astuai isact e
der o lsrastrelit smttiyan tht wntiow aenti ralent)- .4 osir tlcirtesi brutîseb,, t jins
their sntir of reat stirnoi andsi- se' nti achat a1% a Irttute of or respect for his nient
or». tihe %lsnrtar of liait %Koctititn lme tratset tan tnornling fora serîsal i tirry day..

i<e'oi, r. That a «air afi ies rcoIutnns utc Inseaid si tise ,r,>rs. of itis Asi-
sinaisîn nas a ospy bc asrcenetednsi )te finnlF ofrte sîcmeseI irsiir nt athîe Lity
jstpcrs asîi cgncun otrs for >snusicaiisste.

F~ G.
P. W.J

PERSONAL.
Mr. aîtts A.hîn mis. wlo , lias «nac of Nir. Datinsta.n'a right-.liitd

ilten ai the hýidi Teiane Exchtange in Toîrontto, lias been jaruîniotvst Io
tlae poasition of claic( decta .cilan althe catin pany's becad office an Montrenl.
Tihis as a wctl.îiceserved( recognition on site prs of flic Compaany of cils
tîriglittt ytaîng cire in flic setrvice. ?aIir. iPyî'IiopîIiarit', aaîtug tieu
iclepbsînc fralerîini> in Torviiao wâs nitesîril b>' liter Ipecs:aîbn lu hln,

or a. catît lahnicaîary adirtess accotspaaiea lty a siiqikear's oittfilt lte
oaics: an, cqsrsittscttun staffi. Tis îascnaatàitn w.a- Iltîtte) > r. l.t

TRADE NOTES.
'ie Clintan Ekcctric LiýlI Ca. arc installing a aooas liglit ilttrtiator

of tit Cariadian *âeneitl licclric Çn.'s niase.
Tit Lasier Bicycle Co.. of Toronto jotnctionî, have pîttcit.Ist:s a 500

liglit isoaic piarra train the Cnnadian (seneral ICiectris: Ca.
The liabcsci, & Wilcu.x Cu. hame saisi a 3u.1 l.i., Iitielu tu e utitss.î

Efirctric Ralilway Ca.
The Donnville Electric Lirlit Ca. art intallitiý a 75 kilowatt %lira-

nating plant ai the Caraiiais Gencril Ekectrie (:a . iîoaîtcyclic systeili.
The oew paier mîtiil nomw ieirtg huilt it Si. Croix, lIantus Co., iîy 11.
b1l art. Lsq., walllie ftlghttet lîy elvictraciti, ste tiynatiu anti jetnt

for the saine lie g iurnisbed hy johnStarr, Sotn& Co., Ltd., ni hialliasx.
Thet Wellandi Xalc Mantifiacturing Ca., of Si. Caîaiehave in.

îttaied an isolatacti piant ai socs liglit capacity. l'le Cattaidan Gencrai
EleIctric Ce. hat ish contract.

John baarr, Son %; Co., IItî., 1iiix N. i., arc niovirtg fliîiroffice,
stores anti iactory ta 134 Gra-nvihle sirect, wtre stei. wili bave greatly
inceci fatcilliiets for nîantiiatcturinig tîteir!sIaccialties.

Tihe Oitndian Gernerai Elactirie C. wvill shsîrtly install att Ediban
irsect entrrent alternating plant at Crecitaîre, Onat., a tîîonocyclîc plant .Il
i)unnville. anti an aiternator nt Suttur>.

The sip iiMNolinuls" lias bletti tînîlergoing extený,ive rcpnirs at file
dockynird at 1 laltiatx. The contmat for file clectric liglît wvirirsg wsa%
awarslet ta Jolin Slarr, Son S. Co>., iti. Titis lias juNt hacern conifflaîetl
îvith lenad cos'cresi cabie tltroughoat Ioaftic enlise satisfaiction ai the
engiticer in charge.

T'it Uolique tleeitot-%e ianifacturtil 1ayjolt Stars, Sois & C., Lid.,
Hialifax. N. S., arc coning lntt %,er gercerai use tlrougliotit titi. i)nmin-

tsien, fic> a ltaeraee asiupsted b>, thez . Ltgitieersb h>eîsartntent ui tisa.
Tniîsrat t c.inîtcnt fur connts;tion su tbîirt sîiferînt conast niaito,,.

aftcr exb.austive tests tii ailer maikcsoaiinsittincnts. Sev.eral large con
tracts have rccently baccn atiarie for Compiacte: etttilitrit aflnes anti ex.
ciîang<.a, andt tic garnim report tlîai icir staif is. taset[ tt, the ttaost ta 611l
orders.

2Nicssrs. Win. Kennetiy & Sans, of Owen Saucial, are: building Ilîe t
fit lortcst watcr passer pltant ai thie Canada i'aper Co.'s nifilsat Wainîisor
Mails, t2ue. It cansîshs ai thrace (a inch and tisa 40 mnets "New

Aýnicrican" wsater wces, wiahi main alriving gczar, larigetrees anti shait.
anrs Tacey are at %% at an the ncîeis Knw. They htave jusa sent ste

iasi afi îwcnîy,.iour S s mtsb - New Anîcracans wiucals ts icît tiît bie.
Miarie Pllij & i tapt M l, ansd artc relstaI.% tsi finit an in..reaàing di
miand for thacir circîrie wsater gaccrnors.

Messis. Aliena & Saper. of Ottawa, liavc faie) closet contracts fort
a 250 iight plant as tlic Edson F~itch atbll, Etchaicnins a sooa liglia

alitcmnaîIor aa CanticOOk-, (Que.; n 400 liglat miachine for fic MIl TcJe-
phionq Cat. Montreal. Ati Alexandtrin, Ont., saîy airc instaiiing a tooa
ight niuniciîaal îiant sstith 45 stretl mInuls, putting in the îît;.nt conipiec,

inclaat'.ng Raobiî-Arîiistrong enrgane. At O.laawa tlîey arc just aitailag
a 275 Il. 1). gecrator tta bc driveca by tsi-t i{bb.Arisstrungenginex, antI
at l'resrott a ino liîpht jetant lor thie l t rescott Flevatsr Co.

WtIAT IS SAID 0F DODGE PATENT FRICTION CLIITCH PULLEY.

~ ~.F510 Qunco WLST,, Si. John Co.. N.Bt., Oct. açili, 1&)5.
Agent bigz WVood Sitit Pl'lky Co., St. joit, ei.

Dicsat Sai.-l hase hl tint or the l)tdgec WNcxi i'uliey Co.*à Split b*rictiots
CI.I.h iîutlej.s ini tis for t lai Ironia. Il ransaisil 5us hit in a siaionar) rotary
sassns' ts] aceser slip or shows the ent %ign of %eakness.ý fa gise tnt ricricu

satifacion esey rnîsci. Vou,sr rms1sctfolly. <Sg.l.) S. i
t

ATTEItSON.
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A SUCCESSFUL DOWN DRAFT FURNACL.
Aii.~aqsatmstwithotit numibcr have been made ta con.

struct a furnace adaptcd ta bumn sort coal, which woutd consume
ts own sanokc, thus doing awiy witt: a public nuisance atal

clTccumng econorny in fuel, flic records ofthe patent office show
that invcntors have not been behindband in grappling with the
probteno, but as as so frcîqucntly thc case, a large proportion of
the auemnpts have prnvcd abortivec. The Toronto WVater WVorks
secm ta have discovered a lurnace whach fils the bill, and afier
a proatanged test, tM . Kemng, the city engincer, Mr. Pink, chic[
engineer rit the pumping station, and the otheroflicials who have
ta (Io with il, pronounace it an unqaalied succcss.

l'li furnace whicta seeros to MI1 such a long fett want, is known
as the Ilawley Down i>rat Furnace. The head office of tilt

comapan> wl:ch consiructs aheni as in t..hac.ago, vitha branch
offices mn a number of the cities of thc United States. The
jarinciple is very simnple. Tht furnace is two sturcys high, that
as, thîcre arc two grates, one above thec ther. They dIo not oc-
caipy any mort space tian the ordinary furnace. fur in tunverting
thetlire places at tht wattr works tht boiters dmd not requare ta
bc raiscd. ''ie upper storey is closci1 a: tht back by a watl of
tart brick, the lower ant is open -kt the back ta attow tht heat ta
p-tss under tîme boirand back throiigh (lie return flue in the
tastial minncr. Tht draft as therefore downwards throuRh the
fire on tht upper grate. There as a rt also on the tower gante,
but it diczs n-i require ta be (cd wuah fuel (rosa ouiside, what draps
thtrough being suffi-
citait ta keep it go.
ing. Bly beîng car
riad downwards the
sîuoke as constimied,
as anyone can sec
by a glance nit tht
taîl chimnty, tram
which no cloaîd of
black sotoke issues
-as is uasual %%hîere
soft coal as bumed.
'l'lie lurnace is gilar.
aa:tecd ta consumie

as forniedof a stries
of tubes opening a.i
their cndas anta steel
drunis, or headers, ~
whicli are conneci- 40
cd vith tht boiler. AiavDw
ttaaoui which tht
wvater circutates, gis mng vrent heating .apacity. Tht construc-
tian of tht furnace crin bc rcadily seen froia tht accompanaying
cut.

But figures givmng atiai results are more satisfactory than
iaiert ausr~n,.nd .as -ca-rcful tests hase been nmade we are in
.a poito tu furnssh tht formaer. Tht city as bupplied witil witer
b> Iwo sets of pomups. engarses and boaters, exac:iy rake, cach of
tena million gallons daity c.Ipacity. Tht boilcîs for tact: set are
fautan niiamber. Ont bittery was changead ta tht itawlty systeno
on thetercontinendation o! thet cy engineer, who had investi-
galtaï a:t at Buffalo anad ottlier pla, es, arnd a: fareful tet.rd Lejît of
tht ssork of the twvo plants faoni tht i9th of jane tilt the Sth or
Septenber, Sa days, tht batter with the aid style of furnace
taing htid cj.tl, gr.atc %ti, and that with tht ltawlcy larnace
îasia:g sart coal scrcnangs. Tht rtsult siere as foltaws.

Qaaataay oft r<a ona Coat Il &MI Coal
ýScY<ning. cTate Sime

.5 h.e. oaan.e9 C., W98 ttb. 936 c0<51. 4Q tt.

N«r 1 =aimy of .iCT I<utfle. 4 ic' cent.
4.foc .1hp impttiai ration,. 745,9Q(56s5 715535

cota ., tuel ,. a.,lisort trn,ai galon, Metu $7.9oo

hIt %%itl bc been that a large sa% ing, amounting; ta about 45 per
cent., bias been efl'ecced b>- t use of the down draft furn.ices.
Tht tira battents irere nan as nearly as possible tander samitar
conditions, any disadvantagt being placed on tht down draft.

Il watt bc obsecd tlabt thet onsunmption of cotai in the down
stiaft furnace was a little grenier ti:an in ahe direct draft, bt

)

coniparei :vith the saving etffected this is insiRniticant. Tht ad-
vantage in favoar of the down (trait systen: is so great that il as
tht intention ta convert the ott:er battery ta that system ai once.

Tht cunsuiaption of cont ai the works aîaata:s ta about
10,000 tons a1 year, or say .75 tons a1 day. Sot coal scrienings
-Ire supplaed ail $2.27 per ton, wtaile under hast ycers contrict
$4.a9 was paid for hard coaI. Tht ltater ms ai present supptied
for $3.36, but that as an exceptionalty tow rate, ofifere-1 partly ta
ptevent the down draft furnace front being intioduced. Tht
test was madc on the basis of tht $4.atg rate for harci caa.

The dawn draft qulestion lîaving been satisfactority solved by
these tests, tt:cre is no renson :vhy it shotald nat be radopted
etsewherc. In the case of tht Toranto watetworks i wilt pay
for itself in nine monîtas.

Tht Hlais tcy Caompany only guarailtee a savang ai 35 ptr cent.
in fuet ty tht tise of their furnace. As will be abserved, the
saving i the watcrwaaks lias been 45 per cent. Tht Hawley
furnace has misa been tried ai the Toron;o Incandescent Light
Works, but tl:erc tl has flot given such satisfactary resalas, owing
ta the fact tint screenings wtie uscd instead o! hard coal pre-
î'iaus ta the inroduction of the down draft furnace, and there-
fore thalecononly was nat sa aaarkest

PRESENTATION TO MR. DUNSTAN.
EvFkv miember of theu Canadian Electricai Association is

agreed that Mr. K.. Danstan, the rcîiring president, discharged
his duties in a mani-
ner highly creditabte
ta himseif and in the
hest interests o! the
organivliin. For the
purpase o! giving
tangible expression
ta this opinion, some
o! Mr. Danstan's as-
sociales descended

\ upon himi ai his office
on the 29th ait., and
presented hani with
an enlargtd and suit-
abty fraiaed photo-
graphi a! the group
cf members taken ai
the recent conven-
lion in Ottawa, ac-
comipanied by a pair

î4r of opera g lasses for
MIrs. Dunstan. The

atArr FuRrACIt photograph bore the
inscription :"'lre.

sented ta K. J. Dunastan, Esq., an has retirement (rom tht Presi-
dcncy af the Canadiran Elcctrical Association, Ottai, Scptcm.
ber, a1895."

The presettion ivas made by MIr. A. B. Smith, tht aew
prts3ident, wttn in fitting terros referred ta Mr. I)unstan's valu-
abte work an behaîf o! tht Association as well .:s his ever coutet
ous tratanent a! those assocaated with barn. Mr. Dunstan cx-
pressed i:imself as being wholly tmk'en by surprise, but neverthe-
tess pr.icefully and wiîl: feeling acknowledged bis appreciation
of svhat he was plense<t ta terîn tht thoagbtftai kindness of his
confreres, ta svbom he atso tendercd thanks on behalf o! MIrs.
i)anstan.

1Mamaon Campbell, o'f Chathamn, has instatleil an isolattd plant. The
Canadian t.cncral Electric Ca.ý furnished tht apparatas.

The Kingston Street Raatway Cà. proposes extending its track ta the
Gtand Trunk raitsaa station. Ont nman olTci's a bonus of $500.

Tht Canadian (.;cncral Elcctric Cu. arc instatting a 40 kitowatt direct
connected incandescent plant for the Victoria Ladies' Coltege in Whitby.
Tht cagine i3 of tht Rolb.-Arn:sarong type.

Mr. Nornian Ross is taoking after the installation o! two raco kitowatt
grenturt fui the Sa. Juhn Street Railssay Ca., which are being sup-
plant hy thecinachan Genrata Elcînc Ca

Tht Canadian l'acific Tclegalih D"tatnicnt bas juil complcted
stiinging tisa nuaa::bcr 6 garage iran wites betwe-en Detroit and B3uffalo.
Thcy suIt bc aed by tht postal Tcegraph Ca. as part cf twa new
qua:triphex circuits t>ctwcn New Vorlc and Chicago.
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ELECTVfil fîcllWFIcY DEPft'JiTMOPT.

ANERICAN STREET RAILWAY ASSOCIATION.
TuE annuisi convention of dte Amierîcan Street Railway As-

sociation %vas Field this >'ear in Montreal, and %vas by far the
most successfut of dte sîiilar gatlieritîgs lielîl by tuai Organiza-
tion. It coninued in session ive d.uys, and duiing Iliat tintîe
deait with a nuaiber or important subjects. The convention
met on dlit i5tlî oi October and continuied tilt dlit 2oth.

bIRST »Ai'.

WVhen dite convention li:td been called t0 order, dte President,
JocI Hurt, Esq., introduced 'Mr. J. O. Villeneuve, Mlayor ai
Montreal, who, followed by Aldermian Stevenson, %velconied it
delegales, the president responding to hie .iddresses of %telcomie.

l'President Hurt then delivered bis inauguîral, in whiclî lie
dwelt upon die rapid strides made by thue street railway indus-
îr>y. 're are in olleration in the United States 879,300 nmiles
of steam roads and 13,500 miles of street railwavs. WVhite dtît
street r"ilw-aY niilea9e ib 7 per cent. ofîthe ste.îm idage, the
passenger receipîs are 45 per cent The capital of dlie street
ra"iltways is $1,300,00o,OO, Or 11 per cent. ofi tue capital iiivested
in steain roads. New qutestions would, he said, corne up for
consîderation in relation to thie bandling of freîgbt, mnail, srnall
pa1rcels for ret stores, building iiaterial in subtîrban localities,
miIlk and funeral cars. lie referred t0 dte necessity of ca-opera-
lion 10 defeat hostile legislation, and dte importance of imnpres-
sing patrons witb dte idea that friendlv treaîîîuent lielped 10 se-
cure the best service, Hie sug'gested aînalganîation wv'th steatut
ronds svbereby thie latter shouîld carry passengers between dis-
tant points and tben transfer them tai sîreel lines, for their final
destination. He thougbî the lime had conte for raising a larger
revenue for association purposes, cither by assessment or ain ti-
crease in ieinbership dues, and said the niost inmportant ques-
tion for tlîeir consîderation was that o! enlargenieni oi thec scope
of the association.

At the aiternoon session MNr. WVessels read a paper on "The
l>resent Status of the Air-Brake," whichi was followed by a dis-
cussion.

MNr. Seely, brouglit up the question ai street paving, relating
how in a certain city the contractor had refuised 10 put dcwnt as-
phlii unless aIl traffic wvas stopped. The mind of the conven-
tion was that such a demand wvas unreasonable.

A discussion took place on the 'l Labor Question," followed
by a paper on " Transiers," which caused furîher discussion.

At the afiernoon session the report of thie Executîve Commnit-
tee wvas presented, recommending somte changes in the consti-
tution. The report refers t0 a deficit of $4,087-33; also recoin-
mends that it scopie of the Association be extended so as t0
inclucte a bureau o! information for the purpose ofcollecting and
distribuiting statîstical and gener.tl information on ail nuatters
affectig street railway unteresîs ; also that associait ment-
bers be admitted so as to increase dte inconie. It further re-
commended a uniform charge of $5 for banquet tickets. A
comimitice of ten %vas appoinied ta devise means (or paying off
thue deficit.

The Association was asked 10 appoint a delegate to co-operate
with the National Electtic Liglit Association in securing the
adoption ai a s-tandard code of ridles for electrical construiobn
and operation. The Extcutive Cominit:ee 'vas instructed tai
take action.

Aiter considerable discussion on the rcpcit o! the Executive
Committee, final action %vas defiîred tU!' next year's tneeting.

On invitation a visit was Vaid t- NMcCll University, and verj
favorable comment uvas elicited by the equipnment of the engýin-
eering building, which contains extensive luydraulic, engineeingand elecîrical laboraturies, and a labaratory for testîng the
strength of materials.

TIII114) DAY.
A paper on " Cross Tics aund Poles ' was subnuitted b> N:

N. WV. L Brown. Some of the points brouglit out were these
The life of a pine tic of best qualiîy is onl.y six yeirs. 'lhfre us
great diversiîy of opin;on as the best a'ood for tdes, and sonue
engîneers claimt lu have zoivcri the~ puobleru by using netl.

Meal tics require 10 be iînbedded ir concrete, brut as concretc
is n01 necessary in firsî-class roadbed construction, metal tics
are n0t economical. In New Orleans, where the soit k ver>'
damp, red cypress gives good resulîs, but il does nul hold thz
spukes properly. Creosoted tics are strongly rcconirended as
mne moit economical. Tlîey lanst long, are a perfect insulator,
flot subject 10 elecîrolytic aciion from leakage ni current, and
tend 10 prevent the rails front rusting. Sap pine lies lre.rîed
with creosote should last 24 years. A creosoting plant is recoin-
mended for ronds havîng an extensive mulieage, wh.:rc car floor,
tresîle bnidgc and cross amri timbcîs cao. be siniilairl% treaîed.
As Ici poles, iron cannot bc dcpendecl on for inore iluan 1 - years.
Red cedar lasîs about as long, but smrait poles ait limîtcd toitie
duiration of their sap wood, and large poles are generally bo)llov
.ai the bint and contin rotien knots. On the whnfec 'reosoi(A

poles 30 féet long and 8 'riches at the toi) arc recoînmended,
îîinc being cmlinently sîîitable for the purposc.

l'lie report of tilt Coiniîîiee on Patents was presented. hi
suggcsted a bureau 10 dleat with I matters pertaining to patents
as thcy affect Strect railwa s, poînting ont how the r-ghts of the
ronds iniglt bc prescrvcd by sucli a bureau, anti thcir inteiests
protected fror, vexationis law suits. Tliose availing tbcmisclvcs
oftdit bureau to pay a sumi annuilly, in addition in dit membel)r-
ship e, to covcr expenses.

In the aftcrnoon the Coininiittee on WVaysand Means reported.
It recomiended that the membners bc requested tu contsibiîte
tint less than $15 eacb to pay the dcbt, that a uniforni charge of
$5 bc made for baunquet tickets, th.îî individuals ind fimis, other
titan coînpanïies, lessees and owncrs of street railways, be adt-
,nitted to associate membtership, and that dt convention should
be opencd on Wednesday atnd last four d;tys.

A spirîîed discussion took place, especially on that clause of
the report relating tu associait nembetship, ah;ich resulted in
ils being tabled On a vote Of 87 to i1. The surin o! $4,475 MIS
pledged toivards the deficit.

The Nominatinp Comînittee repoitcd, recommiending that the
followinR be dit ofice-bearers for dte ensuing ye.ar, and they
were unaninîously elected :-

President, 1-. 'N. Litteil, Broolyn, N.V.; Vice-l>residents. G.
C. Cunninghiam, Montreat ; WVilliani H. Jackson, Nashville,
Tenn.; J \Villard Morgani, Canmdcn, N.J.; Secretary and Tre'ts-
tirer, T. C. Plenington, Chicago ; Exectîtve Comîttee, Joci
Hurt, Atlanta ; Prentiss Cunimings, Boston ; C. G. Gooclrich,
St. Paul, Minn.; A. Markel, Hazieton, P'a., and WV. F. Kelly,
Columbus. 0.

The recornimendation of ihe commuttee that the nexi conven-
tion be bcld at St. Louis, Mo., wvas adopted.

Trhe Comnîittee on the Use of Sait and Sand on Tracks re-
porteci, recomînending both, sait io reniove ice auid sand 10 give
the wheels a proper grip. In St. Louis 3,000 tons of sait are
îîsed each winter withouît objection front the auîthori tics or health
board.

In dte evening the banquet was held nt the WVindsor Hotel.
It was destined to be dte crowning featme nf the best street
railwti convenlion ever helîl. Abotit 25o sat down. The roorn
and table were hiandsomely decoraicd. Mr. Joel Hurt, the
Presidenu, occîîpied the chair. and among those present were
Mayor Villeneuve, Chier justice Sir Alex. Laucoste, U. S. Con-
stil General Aiderson, lion. I.. Beauibien, e.Minister of Public
Works. Senator Ogilvie, and othtrs. A iiiost enjoy.îble evening
%vas spent.

FOURTII DAY.

The subject of fret music and other entertainiment by street
railways came up for discussion. Scveral nianagevs stated that
their companies owned parks andi gave free concerts in theil,
and they found it pay. Accidents from crowding on sncb oc-
casions were rare. Mr. Pennington sîated that on Chicago day
aitihe World's Fair, whcn 8ooooo people %vert carried, only one
accident occurred, and that of a trivial character.

NIr. J. F. McElruw tend a paper on "'Electric Car Ileating,"
Whicb was practîcally dte sante as that rend by him at the New
York state convention at Albany.

FIFTil DAY.
According *0 the original programime the convention should

have tdiotirned on Friday, but the Coinrîttec of Arrangements
lîa( planned a trip 10 ttawa for Satitrday. A special train of
teven cars carried the visitors 10 the capital, whcre they weic
tr.tnsiferred ta the cars of ite Ottawvi Electric Railway, and
îakenî ta ulie Parliament Buil;dinçs, wvhere .2 reception ivas lield
in the Senate Chamber. An ad dress oi welcomte was delivered
by Sir Maclkenzîe Bowell, Premier, who rcferred tu the local
tlectric raiiway sysîtem, uihl was uînexcelled on the continent.
Ie huped the Uattod States *.kttors would go back witlî a better
o pinion,, of ('a.tdat. Uti ever.

Mr. J. 11. Gallinper, of îNew Hampshire, rtplied. The dele-
gales, lie saî.d, %vcre there in cultivait a spirit oiamity with
Lanata, anrd iliey loved ber more than w.ms generally realizcd.
Ile thouglit iliere was soom for two great nations on this con
tinent, a~nd paid as higb compliment to Canadian institutions

ndliospitabity.Afuer lunch ai the Russell Flouse and a trip over the street
raîathe vibitoais returnerl 10 Montrent by spec.ial train.

NOTES.
The feeling îs gaining groind that there is t00 much of a ten-

dency tu loA6 sight oi the business aspect of these conventions
ii. l.t cultiv.%tionf Mf thi- social. WVhite there can bc no objec
hiou tu e delegnaes having a good tinte, the interests involved
in an orgii .ration represenîing a capital oî S i,300,ooo,ooo are ton
great to bc ;ilihtly pased over, and when so moch lime is spent
on c'acursinns, ieceptions and banquets, and so little in discus-
biopns, on dî.îcs îc itui weliatre ai the conipanies and the
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U ubîm whoi tltcv serve, the Association cart lardly bc sall lci
*rîc aubet a f hr.îe~ tus nu piles, aînd licaters ivcre srell

trealtul, bt surîit oîutc' as undcrgrouîndl %vires, uîîder 'roîîîd
trolleys, C-lnscdt condluits. Ille relationiti inuitor ani :rck etc.,
were nt tntirlicd tîpon.

*T'le Oppositionî go the urinissior) of sîîpply mten as associate,
tucutîbers uf Illte zvcsociaîtion cîtiscd constdcraljle feeling. Uit.
lcss thcy arc nldiitted lit Assocuiion is likely go suflTer in sontir
if its best interesîs.

Thec Asso itîtiun lias bcnise aliîîost cntirely electrical i ils
clî,r:tcîcr. 'lTe table tand lorsc.car meni bave droppel oUIut 

fi is tns.itisfactory ti lbave parlers Ircad by tlicir cilles onîy.
fi is truc îitcinslîrs lîa.s' (lic npportunity of rmadling cilî %%-lien
tlîcy arcieniîd lin tIe procecdings, but a dîscussioi,, wlicn

queisîmiub cais bc frecly plicil, is Orteil of Mirent advantagc in
brinC~iig otut pilits whliclî arc mtlerwise loat siglit of.

'l' cre a(ce cou ilnany) exeCtiiS' sessioins tu whliclt onîy a
couple of liundiecd Ind Icces.

lTe Association slinîld rioe lin 1 gond siialic for friture tisc.
(tilitess. fi lias étri.ingcd. t0 clc.îr off ils lcbi andîî elected an cf-
ficient staff, sitîs a capable secretary.

l't li lwiie 1:antilian itleg.tcs3 apîlcar in tite list of chtose

T. Buonner, Il. T. Ilvey, J. E. Ililiîicr, John Carroll, J. Il. Cass,
J. E.. Llîapiian, A. J. Corrîs'eil, G. C. Ctisiningli:ti, WV. F.
[Jean. J. 1. l)uratit, 1- 1. Forgtes, F"rank J. Grecn, C. W. lien.
deisoit, E9. A. I icuitt, J. F. ll, W. J. I isîîîly, Cet). li tint,
sîottcwall Jackson, E. . 1). Julien, J. M. tic Bunscht Kenipcr.
George J. Kulîtim, J. D>. laritb, T. i.ainnireîtx, 1l. R. Leydeni, E._
I.ubicr. Alex. Nlcl'l)ersoii, A. Roy Nlcl)niitld, Dutncan A. Mc-

Dounald, Alc,.. M(i l)nnîll, J.anes Ross, Jaîtes I. Roy, George
1). Sthtî, Montrent, Que., A. W. l)tngniîai, Jamtes CGunti, E i-
searîl S. l'uîîr, Chai les Morton, 0. J. Î.. Titoiss, Toronto, 0nt.;
*'Thos. Alitarsi W E.. Cliristie, J. 1). Fraser, J. E. Illîtclîson,
Cinres F. Melbtiy, J. %V'. NI( Rac, Wm. F. Powell. W. Y.

supser, %W. %V. W~ylie, Othtawa ; I. Mackenzie, %W. lillips,
Noagara Falls, Ont.; T. C. L.azie,, BIelleville, Ont.; Frederic
Nichlis, Toronto, l'reçident Branatford 19.cîî ' al.y; .1C'ampbell, Kinîgstont, Ont., Chiarles E. A. Carr, London, Ont.;

J. M. Jenckes, Cro. EL. Stniîb, Sherbirooke, Que.; Il. Browvn
Si. John, N.B.; J. Il. Colceman, Tottenlit, Ont.; George Il.
Penlîy, Victoria, li.C.; Mi. Covrnmry, W~indsor, Ont.

»rite l.xeýcutis'c Consiiitc inike tie fnîîowiniz reconinsienda.
ntous .- First, chiat it Associa-tiion undenrike, titroug i ls Sc.
reîary, tie wvork of conîpiîing statistical mnalles riclating ta the
construticion, etitip)nîcni, operation and inanagenient of Street
raiîways, and thi furnishiung ta nienibers nf getral informnations
tipun intattcrs of iiistîrince, legislai ion and iipo':unsaffect-
ing iuct interests ; secondl, thte elecion of i exccutive commiht-
tee nf ten, consisting of the rugir oflicers and six atheis, the lat-
ter tel bc clecteti for iiiseu )car peiiods, two each year ; third,
cite clecmoti of lte secreiary andI treasorer by the exectîtiveceoin-
rîitlc ; anîd, foîtrth. tie raisiug: of fitocîs for carrying mi't tire

lamrer svork b>' a systeni ni annual dlites based tipon grass te-
cei p .

''be exhibition oi Street graiîsvay applianres wv's a proininent
anti tîsefiti femmîte of ilie convention. Sîtppîy mîen, with a kieî
cye ta business, aece un liand in full force wiîb es'eryîlîing
îîcecs-try for the proper equiptuient of rzilsvay ligies.
A nuniber af ite ulelegaies took twari, on invitaition of the

Forcst atîd Streami Clutb. isi a (wi itunt. limses seere proî'idccl
foir asil sho svislied tu particip:ite. INI. li urt specially dis.
tinguisticd htumîssef.

In sllctiig St. L.atis foi tlie next consvenstion it svas frit tcsat
a gond cîtoice had been inade. »rte Street railuvay systein oi
flint city is maîd tu bie one or dite best on thse continent.

. rite Iiosptatuty oi theC pelc ai Montrent %vas uinbounded
ant callcr! foth niany cxpreusions ni apprcciation.

SPARKS.
.g.alivillC i% tu lie Iigbted l'y Ceîcînicity. W~ater îtoaer Mill lie usesî.
A rimte laige bione àtatue tif Benjamtin Franklin is tu lie pîlacet] in

L.incoln il.sk, ('Iticago.
A i>t bi'IurNi rcecnily- in cite Rcnfrea'- ligbi station andI wassu Catit.

î'Ictely ticiiitoit%ticid chat a nese une hall to lie obiiined.
Ilroclvillc toan coicil bas given uts assent ta ilI use of th1e strecîs

for tlle potmo>,cd cectic raiiway. fi is stiSpuicltaei atte raad mîtust
lic cointpletrl antI in operition m titi iwo years.

Irbe engtnc ini the C. Il. R. laundry ai Owven Sottud. Ont., lins been
in ucne ilte la>t Igo yetar.. anti il said lt lie in thse besi ni nînniug ai-
ci yci. i mais utaîe iu Mîatîcheller, Eng., lîy John l9llis, jun.

Accorlling to cte Tmriot cii>y cngiîtecr's repart foîr sSg4 remeitl is'u
oeil, cite liotaI lengtb of sticct railaay tract. sithin cte C'iy liintits is 25
iuiles, -if alikiht15.50 utile% uva! laid dtiin tt yearun r revicsv.

F'ranklin L. Paope, Ille %%cll.knuwn ptaent solicitur and elecîrical eni.
gnr.sa% in'.iauil>' killed on the 131hof October, in hisîtouscant Great

It-:r nglti. Mass., l'y cottting in contact with a live aire, white experi-
aitentîttg.

The ,laîiettet ut daim bas heen fi'eu ini the SuindaV street car cice
ai lanîilîo:. Thte action is brotgigb undcr the lîtavisions of (bce R. S.

(). niof itiO csp. *c3, î'niiil 1' Ais Act to înes'ent thse 1 uiofanaticgn ai
th1e Lorul'r 1>a>'."

J. 1 lill, IltuNels, Omit., claiîiis lie bas diseoveresl a proccis for the
taiiiiiîg of leallicr rot blitng antI oUier paîposles Il) cte use or crude
I>C:ItllttItI. lic lisys chat the tanning i (toile in liait rte uie takcn for

liri kt nsiig and wilI racar la ice 2s long. 1lc is liying lt get soute
Aitîcrican csgîilalists intercstd.

%Writinig t, (lie Scient;tic Aiticricai, a correspocndent replies as fol1iuî%s
to annîlier cotrespondetnt alto alsked fur %orne conîpoa itiaiî fur uillin1g
cracks ini a coriiîieuuaiur:%u grtil) cha lleUi ont), M'a> tu teai Il mill l(
ta cake the cominutator apart andi repilacecte im ia. t if li lîlsel

tn) bave no0 appli.ances for tibis svork, n teîiilgorary reliait can be muadle
ni tîick stbel lac solution nîl dry- îîlastr if Plis. 1liii the crack witlî
!hc ,litll.tc, then put oit rlic te r knecading it witli a knifé blade tîntil
si is stitTani sionîlil. let itdry ive oir -.i% bouts or longer, Ibelot
scraîiing off rice ti) cven a ith the surface. i %holilî lic thiorougîilyx dry
befitre the ailumire i% uwed. 1 bave used titis nîetbodx for reciirir.g
strct railway niotor arni.iturcs. for morc tIanl a )-car, nnI Du arlîlattires
hâve colie lack in chat finie for a rhuli die Io tItiq miîîtg.

A joint stock ccipany lias olîtainctl front thîe grovcriiiiient, lcttert
Isîtenit for the exclusive isianuricturc, ai Kincayiîlu, of bicarbonate of
coda lait cllorjîle or litne by cectriolysis. Tl'le officers arc as follows,
viz . liieudent, E,. Il. lIllmIhotu vicc.rsi clent. Il. Glarcbrook, To.
tmto; swcrctary anti mtanager, j ulîn7Tolnic, Kincardin. The coin-
Ean .Y gol lie Known nç cice Ontario l'euîîlc's SaIt & Sodla Co. Tbcy
bave htuiît na addit Ion Io Rite sait %orks 14oxGo in mhIli rite soda andI
linge will lic istanuicttircd1. They arc liaving nianufactured for tleie a
steel Niaiti pill' xfoct hitgl 11y3 feCin lu îliîitc!r'r, and z steel scru)?Iber.,;
8 're lîg 4i fcet nii diaitteter for wahing thec carbon oui of cte

canice ci gai Tîirsy.two tanks Sox.:ox i M~ will bc rcîîuired.. [n
aýd s4IN: nte b.ildingi beiing ltutli for tItis litrpose, dlic: carbonate of liue

a i i tid. T e Il ... tling Mill coniti of tao ait tigbt cbiaiinbcrs
The whoc plant will lic run lîy thcir oiun îris'ate cecîric ptit.

Thec Ottawa, Caimda, 1l.lectric Co. lias proved itelf anc of rite nost
p.rogrestiv-e ligbting coilanies on rte continent. Tfhc iact thai in a
esi)y mitb a litpulatiitn Of but 40,00011 iuns 10. ltt, speakak voluîmes,
anti se quecstion ublhcr an fiy mttciCil ti c il, can aimîtroicit sucli

figurca Btt vcn niore intervsting il an itemi in litsident Ahcarîti' la3t
report, jnst Iîrescnttti. shobang a,> inclinte of $421 froitî Iucattcs. WVi
iavc flot strîtck this ituni iii any siilar bialance blieet before, antI uakc
ils acquainiancc %viil a great deal of llcstire. Thle exibenses lier Con-
Irn cbanrged agaînst tcaters arc only $12, frnal wb(cb wc inter thai cite
service il st lic untie pîroftable. ft i-. truc cht $4i2! il ni a large pîro.
portion of lthe 147.,000 recived for aIl services, including incandes.
cent, arcs nttl otors. but it is a deeidtl cleinning and is îîîuch larger

chtanitlie :ntotor accouni once was nuIt soute incandesent conîp.lnies or
th incandlescent nccount uIth inany large arc coiiipanit.-. The Ottawa
exainlle of ict tit an unec lainît lier tiraut of population, and of $421
revenue froin lîcaters nt an incidentaI ottllay of only $12 is a iniglîty

gnd nite tu colt>. -N. V. E9lectrical Enginter.

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

"AttUrAC'Ti)RS AND 1iAS POR %ALEt X55Ry ttKSCXlIiON Or

TrELEPHONIGothe ELECTRICAL APPARATUS
LIME MATERIAL AND SUPPLIES.

WVîll furmisti tenders for supplring WVareliouses. Publie Buildings. Ilotls
and Dwellings wiih

Ni IVATE AND LOCALI TEr.EPIION SVSTEMS.
IIURGLAR AI.ARNIS. 1101'EI.. EI.EVATOR AND
OTIIER ANNUNClATORS, HoTEL ROOM AND
FIRE CALI. BEILS. EîLECTRIC I3ELI.S. PUSII

.îî ... .IuT'rr S' 'i-C. ... . .. .. .
Witt also furnish tenders t0 Ciîiin. Towns and Villages for Fisc£ ALAIIS

ANDi POt.ICIt 1'ATkOI. SYSThSIS
Cat4loces~ rt-ill fkrwiiAed en atl/ucati#n.

SALES OEPARTMENT:

lkdt Tepsone Building.
367 Aquteduet Street.

TORONTO:
Bell Telepisone Building.

37 Tenieperance Stree.

HJAMILTON:
Bell Telephone Building.

Hughson Street.

0TTAWA:;
Bell Telephone Building.

Quteen Street.

QUEBIEC:
MIl Telephone Building.

Si. John an.d Pailace Streets.

WINNIPEG.
Forrest Block. Main Street.
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SPARNS.

i.anak, O1gt., is taiking ni ciectrie: Iight.
St. Jicob's, Ont., is to bc lighitcd îy cte

tricity.
The clcctric cars rc liecafier to li.- nin in

Ottawa iintil nîltiniglit.
Thirly neis eleciric liglîts wvill bc jîlaceti on

ab Ie trccts of Oiffwa.
A clais in electricity lias lîcciî orgaîîiz.d lîy

.Mit. Forest, Onî., taîka of iavirîg in ail
niglît electric Iight service.

Aleanigîn, Ont., lins ilecidedtri av ac dec-
tric: liglit nit watcr-works.

Vmut)ty.five Igorses, forrncriy tised on the I.on.
don Street Rsiiltiay, %vcre recently salul for $28
cach.

The Oitatta Elecîrjo Liglît Coîpaylas
liait go resoit Io 11gc lise or steaglii on accouint of
low %voter.

Tite Montreai Street liailway, Comîpany lias
dekireîi ils itsial h.al!jearlry divillengl of tour

per cent.
The Mortre-ai larl, & Isiîui Railway igili

extvnil Ilicir finie te St. Laîgregît, a distance of
ses'eîg guies.

The Neeîîawa Electric Liglit & l'wrCoin-
P'assy is alulilying for incorporation. The cali-
ail Stock ib 20,O0.

Winchiester, Out., isatgitnting for an elcctrie:
railway ieîwi.en Morrisiiurg anud Ottawa, îas
ing tîgrougli WVinchîester.

'The Bell Teleplitne Ca. it; aboaut Io trect a1
hanîlsoîne building in Wiîîiiprig, in coi lic.
twt:en $15,000 asut $20,000.

The %Vcstcrn Elcctric Liglît, lleatiîîg &t
lbowver Coinpaîîy» lias heen fortiieti te take uiver
hIl lightiîig of V'ancover, IL..

A Pacii calile connecting Btritish, Noîtait
Aicrica %villa lÇe Zealanti, via Inwaii, is
arilong Ille possilfflities of hIe necar future.

Tite Oitawa Carlin Ç- l'orcelain Works
have tmirnct ot tigeit fir>t lot o! potcelaina ira.
siglators. Tlîey hlave $25,000 woltl of aurîers
(ir hinti.

i )tîring tise %Vtek af rtge Central Fair, abc
Ottawa Electrie Raitay Caiilany cirrieti
207,821 ~Isetigers, not inciuding transfers,

witliotit .icdegnt.
Mr. George Sienian, proprietoir of tis:

Gueilph Street hailway, was given a handsonie.
ly frarnet Ilictîgre of the first conductors antd
gtîotoltîegg or tais rnaui.

Stock to the extegît of $4o,ooo lias ixecn
sulîscribeul foir ant cîrctrie line lîeîwtcn Co-
bourg %aid l'oît Il toe. The township of~avan offers $io,eoo for a rt ct

The case of thne Bell Telelîlionc Co. against
Skinnr, for cîîîîîng titeir ttlephuine wires ah
Sherbîrooke, Que., rcsîiltd in a verdict of flot

guiltv.
A Scotch firn o! inas 1,ro foss to builîl

antr clectric moat fronti Sclioitilîcrg, Ont., tu
sonne point on tile Notiltin division o! rte
G randl Trutnk-Iprobalily) cigluer K ing, Aurora
or Ntewmarket.

The Toronto Strcet l{iZiway Co.'- rniings
for October %vtie $78,216.9b, of wiuich ige
diiv's share is $6257-35. Tihis is $28,3 î6 Ibats
liitin in Seîtenîiber, andi $2t090Ica tlîan in
October, 1894. Receipts for slprinkling, ail.
veritiîing, etc., suill briag il tis i a consisierably
larger gros anlint. l'bc lonire.l Co. lias
carneti so far this ).Car $1,102,777, asagainbt
$896,ooo for the saisie perioti in 1 894.

VALUABLES

Eleetrie Ligh t Plant
AND FRANCHISE FOR SALE,

Tenduers ' ilt ttc rcceivt l'y te undcmricd up tu
TuE ciStI DAY 0F NOVENIIIER. s89S, goctumise
for the putdtasc tf an Electuie Ligit Plfans. &rc amti
higcantlc,cent. Tgnie ut il sen yeznr cortracg [oe the

lirliuinig of the Tomn of Ncumarket îaith ai he.1s 28 are
tig;hts.Thce are now about 45o iitcandcsccnt tights

io.gtcd. andt ose 400 rto itrcmuimct. Chaxnce, arc

No enaer "crce11;n t ecpscu.
For tusih« pattil:a a tu1

~ S.. O A. 0

SARE BtLWD TO THEIR OWN INTERHSTS Il ttieySctci .r. as byý
tbems covered with nus S sio a i s tfg a al i
or'ly et great savtng to your employer& ne egards luà.
but ilt g.e you tauch is Cran£ ta do and enables YOU

EUREKA MINERAI WOOL & ASBESTOS CO.
Dealers in Il and Botter Covenugs, * 24IAV ST., TORONTO0.
Asbestos a Engne Packings , etc. 12

FUJLL CANOLE POWER e '
Th l'STAHR ai'î1t,anî,grd isl net, tAmi aîîîsturu,cn, cgc
arc *tsqie ttlct. Mkadte witts ugîtiast iss ami of WdI ss.ltgçac tld

O çauntle a'e.TRV A SAîIP.I L.OT

~JOHN STARR, SON & C0.5 1.10. - HALIFAX, N. S.

Above ail-
Competitors ..

Cou. is rnancv, wlîy not save it by
using til ..

T. J. C. lNJECTOIR
the niost econoinical boier fet.der
in the world.

20 pert....t
savcd in coal over any rallier iake.
Absaiutely aitrnatic. Ens!iy il-
fiche(]. Applicable to ail kinds of
boilers.

NOT E1XIENSIVE
Wittl outwvear any raller mnake and is
siniple in construction. It is easy to
taperait, and is -the rnost powerful
feeder in the svorld.

a
1h6 T'..6.1ie66tor

is Ille best because you catnat pos-
sibly go %%,long vitla il. %Villa bigla
or low satana the resmit as equally
satisfactory. It conmbines the titinast
siinplicity %vitha perfect cliciency, andi
any boy can opecrate il.

1>RICE LIST'
u. Pao.y - bluaPoua

5 $700 8
10 70 ot .6

to 0 o 1 610 Il
20 sou0 .0 s 72
.1 30 71 go 8.1 220

43 J 300 220 g 50o

ilamiltoil Brass Mfg. Gol
(LIMITED)

t-fMILTON, ONT.
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GANADIAN (IENERAL ELEOTRIC 10,
(LIMITED)

Authorized Capital, $2,000,000.00.

Paid up Capital, $I,500,ooo.oo.

HBAD OFFICE5:
65 FR~ONT STREE.T WEST, go M TOR(ONTO,, ONT.

1802 Notre Dams St.
138 HOMiS Stueet

BRANCH OFFICES

MONTREAL.
HAIFAX.

AND WARE-ROOMS:

Main Street
Granville Street

WINNIPEG.
- VANCOU VER.

15'0 K. h. M<>NOCI CLIC GENE HA TOR.

The!ONOOYCLIC e e
** l and the THIRIE]E-PHASIE

are the only satisfactory systems for operating

INCANDESCENT LAMPS, ARC LAMPS ANO MOTORS

Same Generator and Circuit
Pie&** moention the CANADIAN ELECTRICAL NEWS whori correspondinir wlth Advertlsers
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GANADIAN CENERAL ELECTRIC 0O,
(LIMITED)

ee 0

w e have opened up a thoroughly equipped.
Repair Department at our Peterborough

factori es,
chinery

in which repairs to
of ail kinds will

E]ectricaJ
be made

Ma-
promptly,

properly, and at a price slightly in excess
the actual cost of material and labour.

Special attention paid to T. -H. Spherical

Arc Armatures, Bail Arc Apparatus, etc.
Pim»e mention the CANADIAN ELECTRICAL NEWS when rorrespondinir witl, AdvartIsors

* Repair
Department

of
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SIEURS.
Ans isulei fia% lwtcis fssç. or Ille% ilsiîîîîAill SfitJ jen f 1tibst F-Icie t (7)., Ntitîca.i.

i .ý*e Ihiitil a 1i.iiii of $30.000 Et tlit. Iter
natnl uiua ti.l fRaifsny.

' 11Vse ficIr Allil t Frcilic i .sglst Co 1. fisct
.Ilushasd n 500 planti c li ii 1 f.iii i tlie

tasiaif aist fieaf lefci s e '..
. %V. Ssiit,. .f ',S. ia.f.tlit.. 11 lis[-su

s hasesl n 100 lighit îuica11iiil-scsi planst (iis Ib

a i aiti t.tsîsnial fi lu 1,1 -b'. f'l lsîgitiisg liu%
.utI and î-ifîu.

'lite (.isa.f ais t.riuttal Flcr es. hâve in-
.V.t. a(KU, Il. t. gt istuat. i A>gidt %Viii3fe

Suc. st l<all%>ty TISIpaîî *I'fisiacinie Is iii
Il#, :eteat, Ile. ti, I l*:t . il. 'ia u ihlat

*fisiuesilia sî11I i.i gaiît MIr. WSlfiàiSu
Kyfe andi ME s lýIfiit F. caifss Totî.ii I's

* tuto. in c-iiçonetion %%ltsîIlle Niagala faut
,lt-ci rail uay. have Cotie tii ais end. 'i'lat
aIJaIiàt N'sr. hyier usai,iis i Iby hi-. ifeatis
a .ti.itlisse ag.. andu u fin MI. ns iitias
jIvat'ltl folu tuiaI as tfst \'s.lfasiias,.,tecs
ia ainS huit ' mas tiiiiiîik'l.

'tir tziial tilt ciii uof thle "Icicllants' Tcl c
j .1suiiç t u s. masu fft- i \1t,ni usai .si i t >ii
(..i. -it Itcf.îii .fiis<dtat ùh, iiiiî>la

.Jii nsal lias 4teus fili fetcl fi>',.iufuii aissu pa>iiig lit. *rfie uisAif (liniu seu
eis-cittl . S:ssqs. Mf. 1. l. .tsc blSi.ssc
A'. 'u. 111108 aiin d 1u . Il. f leîiuft. At am~isf.

vnfi.ut usiuuuîlg MI . F:. N NISiîu.n %%as le-
I Sciçc i NI. JoIse .suc uict-.f[sà*.

ul.1111, a Sf M. t. f..- fivaiiciaîisj tucas.uiser.

OUr ES0r6 AGIGS lutoffatlo * * * * IUIPTALIII1RaiIwau Goach and &tro6L Gar V flII
For titiser oriel or closes] cars--ssadc to it assy Wi'nglow,

AREE THIE ]BESTI INi TmE WVORtL]D.

%Ve aiso às:îsEîsr Ncis S1,echi Material for Esý:ctrsion or O ber Sùecc Cars,
ssfuis 8% ptrectly wa.Itrp)rnf, m'Ill not r'adc, millier li appeattsnce, alny widci withot
.1 bralli, st rong~er ansd cise:ilsrrtsi n shie nov i Pon tise iitrket. Caoi be seo oit
tie% caîrs lately er-cctcd by tihe '*Foroot;b Raiiway Co. \Vc aisa carry in stock, ecry de-
scrîptin or waiiw;sy C.oachs aic St. cct IZaiiv:ty Ssade lotis, (.00(1, Fi,.tusres, etc.

%TV. >,' iiy P'AIIl(i Ails ANSi. SASir. 1 .

Menzie, Turner & Co. il ,,-Toronto

FIRSTBROOK I3ROS.
Kitifi Mt. Efixt. - T'ORONT'O.

A.iCROSS-flRMS.

'.lsois: but V.lt'b.c

MONARCH ECONOMIC 13OILERS
Require no brickwork and are guaraîîteed to save at least 10
per cent. ini fuel oiver any brick set boiler; ini somne cases the
saving lias beeil as liighi as 30 per cent.

URO ENGINEER~ING GO., Lfd.
WM. McKAY, Seaforth, Ont., Travelling Agent.

VIILCANIZED FIBRE CO@ EMSTIAXLIKMED 173

SOLE MANUFACTUIRERS 0F BARD VULGANIZED FIBRE
SEI-à\) FOR CAT'ALOGUE ASI>D IRICES.

THE STANDARD ELECTRICAL INSULATING MATERLAL 0F THE WORLD.
OFFIGE: 14 DEY SËS., NEW YOR~K.

The National Electric Go.

500 l.1'.iii .'u5 i i Rn.u5.îi<.

EAu CLAIRE,

Wîs.-

Mutiolr ower OBerators and Motors
Aiternatlng I~No Direct iu

self-Contained Mn OS Current nef
The National Transforrners arcse lie I)c in th, ssait.et. Our itcrnattoo. ligiu

__________________________________ isu, Twsn% is Oaivif,' Si. \fais .,isawa, SlIoun:
Fuîc-a. Pi'aiermosun. Gimuby. l'oit Divoer, arsil iisnittsi.. St %liber tisent in Canasta: andSi tse lUnsscd

Stiaim, .'slk the c<smpanics; is<w iicy like thcm. Se-ns (et: c,.tiisuatu

i.' ppyai14 OIS ç.i..TD>O. i.iITiciIE TT, O.NT.

Plitzes mention the CANADIAN ELECTRICAL NEWS whion corr4esuacndi wfth AcivertI mon

FaGtoru: WILMIGTON, DEL.

CANADIAN ELIÈCTRICAL, NEWS November, sg95



ROBIN, SABLER & HAWORTH
MANUPACGURERS OP

OAKmTÂNNED LEATHEER BELTING
I1MONTREAL &Ni> TORONTO

GRE GOLDIE & p'Oç(jLLQÇJ4 CO.

liroved Steam E.rgiiws anid B3oliers

Mul tAc Ereciono swe i thec most £comple Style of Moderi Iniprovemcut.

called to the "WHEELOCK" IMPROVED STEAM ENGINE
aPVttelec as being unequalled for simplicity, efficiency and economy

in working, and especially adapted for Electrie Lighting, Street Railways, etc.

~~G LT.ONTARO. -

AME4.ARN & SOPE
CANADIAN REPRESENTATIVES OF TH1E

*WESTINGHOUSE ELECTRIC & MFC. 00.

frorn %vhich cain bc operated

luaecn tap rDap ur Railway Apparatos is flot
uCanD lot:r. C SEqualled by any ather

Pl.a» mention tho CANADIA'J ELECTRICAL NEWS whera corrospondlngr wlth Advertlaers'

CANADIAN ELIECTRICAli NEIWSNovcllibtr, 1895



IV. CRNADIRI EiaECTRICRJL N4EWS Novembcr. 1895

~. ~.H[N~R~ONMINUFICIURIR AMD CON9IfCTOR f[CIRICRL SýPP[UES
... FSIMI 'TES FIZNISIIEI) FOR ....

Wiring and Installin Coplete Electrie Plants

1161 l . I I I NF . AiiND IS 1 ,I.rRS 44 Bleury St.

E xs1ONINim. I)co A. iNn Ii*ii t IRi CAL) Corner jurots

Euilm AKNI GS A% i ulmi MONTREAL

THE OTTAWA PORCELAIN & GARBON CO., Ltd. N.
%IAN'UiFACTURI.RS OF

* 4. for ail kincis of Arc L.amps, including coredC larJboz Po int(1  s and solid carbon for incandescent circuits.

otor l3rushes anld Specialties ili jorcelain Itisulators, Cleats, Door Knobs,

IVI bo for Telegrapli.Teleplioiie p ail kiflds of Pressed Porel1ain for
fil-t 0OODS GUfiRANTBBD) TO OIVB, SR9TISFfCTION

IMMÉA-r'IE Imp

THE BRYAN-MARSH Co. ELECTRWC SPEILIESI POgINNDfiRS
Mari oroM<i~ 33 Kiing Williami St., HAMILTON, ONT. tFIFG

Q2 FRNTRE EiRST THE J. 0. MCLAREN BELTINC 00. MONTREAR

THE BÂBOK & WILCOX
water 'ruJbe

OVER 1.600,000 fiORSE POINE1 IN USE.

415 Board of Trade Building, IoIltYe&I.

1WM T. BONNER, BENERAL AGENT FOR CANADA
- ~~Canadian SI-.O-p cat o1zIa

I.AIZ).Ir BOOK S SENT FZEE O\IN A11I. ATIOýN


