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THE BRINTNELL ELECTRIC MOTOR.
MR i. ArclîiLald 11I. I rinlil, of Toronton, Iiat illven: cdi 'andi

patented an clectric niiotar whilîi so far dcparts in construction
froii thec standard typecs at prescot iii aise thmat tic accouîpiny-
ing illustration ni Uic dcvicc, togcthcr witli thc invcntor's chiiîîî,
wtt doubatless bc exainisid %villa intcrest by our rcadcrs -

Theî abject of the invention is ta devise a simple slowvsp)ccd
miatai, incapab>le ai being butrnced out, and which imay bc revers-
cd a fuîll spced anîd with a1 full poucantial Cirrent, withotît clainage
ta the nio!ar, and ulmicli aIc înay he instantancously stopped
at aoy desircd point, without the nccssity nf tising anly brake,
and it consists cssentiahly ai a stries oi double field nlagnets

A-A are the vertical standards iii wlîich arc jauiriiîallcd the
miain shart B. C:ar .îi' tre ofIS i dlouiblet iglCtS stup1>rtc(I ina a
circular- open franic, 1), of nioî-îuagnccic nmctal. The horst
miagnet Col e, e, oi cadi nîa.i'ici, C, ;s laillinaîtcd as slmwîl andl
stradciles the miter rnul, 1>', whule tic lutter ends of the mnagnes
extend inta natches, d1, iii the rital, D', and arc concciitrically
flush witî thc ieriaor sarice of suicl inner rini. C are the coius
of thc niaglci C, wlîiclî ntic supportet in1 the o conings 1)', ini the
circular franie 1).

E-E aie twa rings snbstantially Z shapied iii cross-sction,
whiclîý cxtend arrnund dit magnes and ire secured tai the ring
1), close tai the liorsc-shoc coites of saine on catit side by scrcws,

PI ., -,t

lield in a circular nan-miagnetic iranie, supportcd en sîîitable
standards and having the inner ends oi the pale ai the magnets
flush ivith the inner circle ni the framie and a numiber af spool
aratuMares jaurnallcd frce ta rotate in bcarings in 5tippariing
discs sctured ta the main shîaft ai the maotai and in direct suc-
cessive contact with tic pales oi the magnets, a commulator ai
peculiar construction bcîng provided to thraw the clrrant ino
batta inagnets a'id spool armatures, sa as ta caisse a pull upon
the spool Jîainîtres in sticcessioit, and rotate the shait as litre-
m.after moare particularly explainecl.

Fig. i is a side elevatian, shawing tic uapper h ai af nt side
ai the caninulator and face rings braken away.

Fig. 2 is a vertical section througli tlîe motar an a linit with
the shait.

In the drawings like letteis of rcecnce indicate correspond-
ing parts ai cach figure

e. The rings are sucurcd at tht auter face by scrcws, e', ta the
sta-ntlar<Is, A. By titis niacans the firamne, JD, is maintaincd in
position. F-F arc stipplcînent.al rings securcd within the inner
cdge ofithe ring, E, andI G*G are rings ai insulating material
stîitatbly sccurcd ta tc rings, F.

li-li arc tira discs prefcribJy af nan-nîagnetic nzetal sccurcd
ta or fiîming part of the lîub, Il, whicli is kcyecl ta the suait.
1 are a stries ai spool armnatures havir4 & ails, 1', and spindles, i,
which atie journafled near the outer pcriplacryoitlie di:Fcs, 11-I1,
and extend through the saine. The spindies, i, are malle ai
non-niagnetic met. Trhe ends ai the spooî armatures are pre-
ferably rcessed as shnown.

Trhe spool armatures and mtagnes are arrangcd in diamectric
pairs. The caînuutatar is conipr"-.cd ofitwo rings, J-J, ofiisuit-
ating mmterial, carlh sinîated ta the numside nt the discs, H-H-,
and a plurality ofibrushes, JI-J', carrcspanding in numnber ta the

Vuîi ~J. No. 6.
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ta Ilme .'mia mrsamni >1mi ,u,îi mii mi fc j>) iblpi%i ic il Itimi.

'l'lit lîmsme.i, estenît in Ille uicmnmilut itii r'ing.' F*, tii tire
i mi>, J. amni aure lbtrmt ,ut t nr 1siffler endt'. %o a%. tii flii -%psrimig
ciii. "llime "i iili'. at cille %uIe Ill e%%' sm i t Imle e'imtit sii Ille

SpImmIl les, 1, andm nt time feulecr sie imie'.% uti ilimqt!ttttliummM ' 1. 1mm

tIlie 0appasite cviil mi mime '.4uimumile'.. 1. ''t' imîm 1tiig rtg . iorti
tire tilmitai mae puis iîci nu h a mîmmliber omiticadmtl mct;ili
Set tlionmi ). Cttitlimmm m ieime ni tier .-Iilmig i mmml.m' t li m'ic ,

wmif Il mti ri i min aie mie'..>l mmcm ta) illmm e sim trk ing as i (mmu
mîmim.itmîo i lr' nut h i li l~ 'lm'. anti tmî glsc à %miles
rmmlmmîiig suir i.t C.

K5 1% is a1 tîmimi île a111 i %ei t tisi to i ii tii,'i g%. - i- , andu i tilies ed
b> as ktass ititi, K~ . l',mmen tif' îi mi bl slmstuh lli, K. Ille
trmais of tire lii siies, J', aimet li;imgcti entier ta i trit c ottrde iase
tilie sperdt (of (tlir imîmttr, %top i, tir ttî rt-ers tlle tirecni ium to m-
taion as liercîlniter tlest ritirmi

''lie ssin mg 8% .1% fmîlowtiîv' iv i tli sti;mJosc thIat I. is tîme Imasi.
tise wiie andt NI tire iicgttc. 'l'ie fmmmemt rtîmues m'î ta cmc
tmaiiccl .u î ar mm(i tms sec Fig. 2. smriesi i't beimig lmces*
sir>' timat tssi of tilt Iliisîmes. J , are over tuoi ai time lîmusimes, 1J

rcil iîrti beimg ti.aîmîci ritailly a11îpoSitc time mîthlen. 'l'lic
ftst lirushi, J', ta Imle leit bmandt side mmi tice standtard, A, is slimmms î
îiiily riven ture il rst bitimsi, J . 'mebrmsl diîamiiet riraily apma
site 1% utiso In til licsme posittiomn. Tlic seton attiii tsi, J', tmî tilt

leit is amîo shasvm pa.rt t.illy miter ils roresanlmmg bi tîbli, J , mimd
its miaimctrir bî-usi %Vemil alto lie mn tilt saic pomsitionl -i rctmmmien

rimaiy la ft 't, tîs-t im;mrS oaici rit brtishmces mai .mlt m s bc
mmi t i tîmtii tO Ilatt II)r t mrresiictltlîug Iii.,ltt5st %%i lie c semting
a piml cijimîm tIlie iiiititcs. l'lie ft emnt ss tmltitd eittni
I~msq Ini cac il Case froii mice pomsitive n ire, eIn, itimpoi tilt %virte, 1,
hietsim o nc i tilt cai s, C, ai Imle smminet s, C, mtme w ire, 1I

brmsiic, Ji a îît J', tlîrmimgl mime %ilmm lie, î, amuicaîl, , aitmimeslol
armatuire. 1, tîmmî 1mnagloct ii g ttli sixual .triiattme omit tlmrtimg h
tlt i e i, nii', pi vu , tiimtt hlmiles, J' atmi J', %vire, mei tiirami
time tellien catis, c', anti omt imy time %v'ue, m, to tlle let&ZIs'c %ire, MJ.

Il stili cate"qmt.mtiv lie scemu tisat timt pimml upou Ille miiaîîetric
sîmi :urimîatmm es, 1, sul bc sucim as5 ttî ratise the duscs, il, ia) ra-

taMe inm tue0 timeCttlam intImma.teti b>' arroît. Eacm successive mia'
mmettic 11:11 toi l>tm"iiet. J1,p% se n alte bruiîes, J', scrving Iom
cîmamiame lieu roatin tif Illme timsrs sl mtme saule direction, ant li

restilt mmi time plil ai sime iiigimts uipon time spioil arimatuîre bcing
tii rtate tiiei mn thimer bcarngus mmm time opupoîsime directian.

'T'he mcarer Ille lîrmisims, J', aie ilaceti cirrmiîincmîetiaily ta) ime
ma.gnert cane tire lcs- st-Il le clie ajuet, antire farimer away timC
gicater. csceîit tîmat ditiee s a mmmimmitmîmii distanre mn wichierm)m.
iiitist lie piaceti, armsi t im.t is iniîiatt(I as i osciy as possible Inm
Ilme drawmmgs.

''î rese-se Ile tdirectioan f roatimom ai tue imamr, it ss-iil neces-
Sail>' tic sem mima lime huisms j , a111.mmictl Ia tue ring, (', nia>'
tic siosei b>' tire double :mi, K, sa as to place mucus min the saine
iciatise positioni circmismntiaiiy omî tîme autisite side ofaite
canres.

sIli MI)c natîced u1 Ille cansrsctami af îy lmat-lne thsat1 illere
is in air susace betneca mime ari'tmres fileti hales oftire umagnes,
but timat timey ramame tlirectly tîmemeam, ant comscqaemîiy 1 aie ea-
ableti b>' Ille consmtrtion sîmmîssa ta aiwa>'s mnaintmim a s'en'
stnang hall betweten tie spool aniiitties.atid î~ies As saore
as time ainlmre rmnes o5posite mnagnes, oficourse mime tit-en
Is thrown aomî, amit batth magnet andi am niammnare ticiiagmmeti.

By> brmngang asaumîm Ilme linises, J', opposite ta mime imignets
lime imacinme mi my tie stoppeml imacicall> însmatltaneaus>', tat
imelî frim'm roatiton b>' tIme niagnetismi bcmmmg ietansed i mmmlie fmeld

romis andm anmsatares a% time cominent es sutîl moi. Tims, il nuli bc
reamimiy een, iN %ery iîlmirt.nt st-len ii> fmertO is emmmbo>'eml te
rmen 'e loirs;, ai foi, mntimer litut1xses lit nvs le e t ms necessary ta
stol) tule macuhine iwast.ntanrauslv andm imoim il fii ant' 'lemrt(I
pîosition. Na hral.', imeefome, stamlti licqtuireti, as tmc îiipe'
ttis ms rhmenke(liti îmmmime.tei'.

Frnt mime commsimmmtn i0îte<i ut mîl aise bc scen imai mime
directiomn ofi rositam n ima' lc rev-er-seat (tilt peetl, wii a init
patetrii of crtment, %s imioat bmmriiummg omit or omimerts ise dai.'amgimmg

the 11101t1.
CI tiIP.

i. Ai clecris: momllir canmîîning a pmrit' tif magnets cir-
cmtlnfly ammamîgcesti a iuitable fnne, sa im.ut ture leules taoir-hà amnt

are circimîeent't.ally flush i îtii a camincn cirle, anti a nmmmîbcr

ai sîoil aritnattires iami niciiii.tli il%.merimî>s in dises securcd in tire
mimîmn iaft ,nsi tatiscl ta rttt mml îlîer bcarin>cs b>' tire pull c%-

crtcd b>' tire pimies of the mmagtiets witi wlmmei tlîcy ceise in diîrect
.%til roiling contact as% and for tlmc Plirîmase %.pcî miiemi.

'. 'llie coîbimatmîn willi a pi ltity of Iiarsc siac înmglnets
4u pporitd m n cii cular (raille of nan'tilaigetiC imîctal, amit %vrille
tier pîncies teiiding ilîraugl umitches in-a.i in tlle sides aermime

innier riia t tlle irmue, sue iliat tire ends of tlle potes are circtiin*
fercntiaIiý llils tril lic entier romue afi semics ai spool armnatuires
jairimailedimn tiî5rS seruret t ire mai.11 shait andti manls wiîcreby

a cirrent is lite% Iil imita fille or malrc tijanîctric pairs of iîag nets
a sî n matmies suc cctsiveiy as anti for tlle pmrpose siccime 1.

Thelii ainimmllntmat %vill a cire illar 1101on.igietic iramîme 1),
11 di% IIti v i pinaity of 1-illi.~mi liorst sinen'gac s willi

amies andîc the rings, E, Secturcd ta uIl oatcr etis of tlmnagnes
anti supportcti i n tue iratnc, and tire nis, F amni Ce pr 1mmidc
tîilli sp1ring conîtact bruislmes, J', ofIll uicsol ariattircs, 1, pro.
s'ided stiti spmnciices, i. ss'lici are jamirnaileti in thc tiiscs, 11-I1,
sermiret tes tile 51A, il, Illc iimsuating rings, J-J, the brutiîs, J',
sectireti ta% tilt rings, J, andi caîiititatiig sneans wviicrety tue
carrent is carricti stnmmmtnmeusiy andi succcssit'ciy timroumgli tlle

Ca'acting ilnagmcts andi armatumres, as anti itmr'tm purpaisc specn
lied.

4. 'il'lit canination %vitle a r'iret ilar saîî-magnetic franc 1),
Iprovtqcti n itiî a ,'iuraiiy ai iainateci limens shac îm;gnets %Vitl
rolis ani thc rnigs, E, secmrct ta tire flitercndts ai tlle magnets

ani suiîportcti in tire frainle, andi the rimas. F andi Ce pnas'îidei
wvitm sprimg (omlact irsriiims, j , ai tire sporil armatures, 1, Pro-

%idect %%,Il 5pindlies, i, ,rli mt are jourm.ieti fii Ille isc±, 11.11.
:,et immcd ia the sll;ti, Il, Ille immtismiiig ilmngs, )JJ Uic brusiies. J
sectiremi ta the ring, J, andi(tie mnain currcnt wircs, 1. anti M,
canncctcd b>* a wirc, 1, ta) anecuil, ana tire current bcing canricti
by wm rcs, t', brusil, Ji, bimse, J', sindmtie, il cail i , wirc, lis', pin,
i', brmistiîs, J' anmd J', wire mns', rail, C', wirc, mnl, to negatîs'e %vire,
'%, sticcessiveiy for cadi tijanletnr ca'acting mîagmîets anti arma-
tarcs, as anti for tilt u~rîîose sp)ccÇmeml.

ELECTRIC LIGHTINU IN TORONTO.
JUDIîm;Gm by Ilme as'erwhmciimng tieleat ai tir'e by-iaw ta amitiar.

izc Ille îurcihîse ai a municipal elecirir 1114111inr Plant for Ille city
mf Toronto, tilt imperty acimers regartict the tender oi the Ta.
rente Eicctmîr L.igii Ca. as being se iow tient it womiid be unwise
for the city bo go into Ille iiglmting business iii tire mncertain hope
oi iîcinv ale ta effect a saving ai a fcwv limtinct dallai s per

yrcar »rire pros anti cons ai the question ivere discussed in de-
tait Ilmroighlte public presi foi- nonths prier to tire subinission
ai thle by-iaw, sa mîmat tlle v'erdict ai time ratepayens cannot be
saîid ta hiave becn reacmet witimaut fai anti teliberate consitiera.
trais of :îii the ariunents for anti againsi municipal ligimtiiig.
\%le beliesc 'the decision ta be a %vise aie sa far as it relates ta
Toranto and cities ai lai ge population. it is ta bc hoped thax
aiten ail the worry ta wiici the Toronto Electne Light Ca. hav'e
becti subjectcti fan a year p:mst, they wiii now be gis'ea a rmi'e
yeans' coniract on Ille L'asis ai their tender

An uiemric liglit plant is ta tic instalieti at Btrighmton, Ont.
The P'ackard lictric Cai., wimo rt.ceily rcsimas'c tlmcim businLs (roses

.NInircal to Si. atmasinms have liurclmLc ed c eion i11l prajierty,
and arc Cmting tîji Ilme imiii bumiimng in a n'ay t) imcet the rcqmmireîmmcntÇ, af
ilmeir îaanmiactmring business Tmc prapemzty can,.sts ai about ten actes
of landi, a vammabie watcr limer, Ille capacity ai which is estiniaîcti nt

nbtio 700 Il. p., -il' atdittîmi to sillarvei, stomimouses, etc. It is untici-
moodx thent -. le coilîîy tiaiglît the lraiirty at a l>argain, andti ave
tmxn îifl'red a romsideramle aiiva.ncc an the îmice liaiti since cloAnîg mime

p.uclasc. Timc mmiii building. whicm is ta tic useti as thcir iimniactory,
a& a vàommt sulhIntiiu structure, the auter w.ills bimg ai motan facesi in.

sit~ 'it, lniitani iiaîcrtiwit rmcmt.Tie walis intlie iaseoment
alie mmwrds (if fousr icet in ttidms, sihilc time wo<xl iramimmg ai the
buimlding ix eqmaiiy suminantiai in cha-ricier. Tue 1masenitnt Iloor is ai

comirele iakimig a futindtiaion ifurmîaciinery sa sulîstantiai as ta lie
alami ,ot ic The P'ackard Caimîjmany are pmzmîimg tmps a separaie
bliding in uhimîh time emimening wiil ttc dotne, thus lirevcnting- tue lias'
sibility oi rre decsîmayiag the: nmain bumildting. lme camimany exmect ta

hmave thrir ncw works in apbemamian l)y thme firsi af July, anti cantcmplatc
cngagimg mn sonie ncv lines mif imanuactutr. We hope ta ic auie ta
ftttnistIi atiditianat Imarticimlarî caneemning ilicir new nmanuiaetocy in a
fumturs mure1.
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RECENT CANADIAN PATIENTS.
ttnimlt.in Iatents havr rrevtiiy Iscri gnîittel foi Ille follow;nic el..emririt

deirces -

Nuo. 48,407- for fin eliclric iseliler, laliu 1mîma'.iiry NMek. Su-w Vart City.
''ie c muetoas cI imî fur fisdvc%hcs lieiu i1 mlitlltini eml. ls as foi.

........

lie i electi te iraîci * an edccIÇ l rrslslamce f imeri. couîsisît tg of 41 cote.

tIltcteg strv, moven smile lion rtidttciimîg blramîds, îmrtîfer.mtlly ntst,istml

itou cmndmtiim sirintls îîrt.lraltly foiîing elle sarp of sant fibrme. retti

livitmg s.îidmir irc rrîlu)ly mo vriilems or A ilte lime fttting Ilmu-reaf. su that

lier istîrie ttimy lb, cmîî p.rieltet sil Im atld filltng sîranîls ii icces aI siiatîle

site for it',e .it eîtîinii. ratls. llnks. gaermtrns ttid for aîllier limitma , pur

pies. cielsh pire 3o cil romtm ite filîrme liing inii trlf a cotimpite remitr-cal

ira.irr umîtemi couineirîl l Cimrcutt.

S'.No 3. feram ramil cletr. lu Rulmeri Ieslir. Toronmto. OuI1. «1 lie CIammlit

for dois <kvcuhici is lit civitt iltlisintt l. ta as folioAs s

.

RIL CI.iANits.

A trau-k clicr conîisiîtîg or n rock siStfl. Ibeartoga for Illme rock siaht.

mure.ms fore aiiowing te rock siii a selle simbiba tn ils %eîmgs sîtoc.

«varrymng anteinuntted on the trk shaîl amsi so arralgeil as an lisse an in-

tdepmidlem sigle tnlusion. ami alto ta tîtove simiew.ays ini conjonctions witlî the

rock shahs. nicans for opmraîîîg the rock shtA. a rltninR slîa connecttvul îo

the ceit of lIhe situe carry-itg ;lini. asnd a confier connected ta lie mnnr suie

of the shoe m an rrnngeizL tu scrape the sie ofîlme r-ail. smls.titmtalyatssiwci.

fird. lThe comibntion mille lte car truck oait ammrni mepenuling front cacti

Sigle of Ilte Car truck ta close proxitîtuy wiih lte rail, a cleitttttg sho itvcrricit

imy caci of the dcpenmhiniz armis, andi a r.etlii:g connectemi su lthc uiml arills

antd extenifing ncross Illte ongîlet selie of the car truck.

Noa. 48..482. for :en clecinec conîralier. te Jantes P.urmîrlet. N'ew Yark. as.

signcc of Elistar A. Sperry. Çlersvksîd. Ohiu.

B .40

1E1,i47rRmc COTtm..Kmu.

Cl.aim.-ln an elecîric conîroller. a serties oh Contacts, ain ettuni of lthe:

coniroller inoving ta and freo aser said serges of contaîcts a CO oper-.Iling caoe.

tact huine iporn such an ement, xesnir.discltarre nortie openouane sifuc or

the said co.operating contact. à4 source of Ihîîid "%sire as 0xlow .

mîtoîlii comnichdm mit sdul lmnoving clcmsîien wlivremy said, source shlîai îtiigie
(Iiiig une. mel isetiirc ttifiig lthe Utlier 01ir 1 lu md feu, illuvelleits or

sid muuemtig elteîml11111 mie ililiIons Ille 311,1 ssr, l tIlle mlîschenmgi
milite.

ONTARIO ASSOCIATION 0F STATIONARY ENOINEERS.
'l'le aiîtial ilcliiig <fiflse O.A. S.Ei. %Vas iicid iii liiantfnrd
on1 M 7 Tii. l oIictitig «-10 plc'e in tllec hll ofr Brintfid

No. 4, ç.A. S. I.
fiet e wvere presciient cncets fi min b.nmi , Haitoniiî,

Kiîngston1, Gal, Ayr, Gueiilh, Toîronîto and in~iy oilier pli ces,
iiciîdiîig a uiîîiber of Birantford eigiies

i rcsidcilt A. E~. Eduki us caied f lic tiiccling tui orie r shar a rt:
11 a. mi. a ndl jîroccdccl %% it routine lînsi îss. After nimnuntes
(if last mîeeting vecte rc.îd anid ilirut cdt li residemît addrcssed
the ilîcinmg as foiiaws:

PREîît:.î I' îu Aîs M iiSN.~s
on iiiis tile occaion (if our fifili animal ilcetii I réel it fii>

dîity tu îîaîk tile nîcoibers anid allicers <if titis Associaion fier
lî.viîig sua ssii ticir conflidencte i n nie ai Lest ),car's inti nt tin
Lndonî b>' cecing mec to fli fie chair of titis Associationi, mid
fli Boardl for aiotiier ),caî-, wiîcii %va 11.1voîidably deiaitneci
fioi ai tend ing tfelic meeing myseIf.
Th'ie businîess tu bc brotiglit before voit on titis occasionî vili

coîîsist cikfiy ini flic alitii innt of niei bers tii te iBoar ni
replace f lic ret i iinîg inihers wiiose tinie lias exutircd. i n cou-
îîcmî titis ititis itiatter 1 dccii si sm.arccly îtccessary for tie tri
iiisurcss oipon y-oî (lite ictcssiît of sclectimtg nisenibcrs to fll
vacatîcies onic uiBnd wlics are energic in Assoctatint workc,
as the siiccess of titis institutlion iiost 10 a1 gecat cxîcmît dcpciîd
n tiu itrsevertiiee andîl cncrgy of the încîiiiscrs on file ilouid.
i take his opplîrtîtinty of c itgratsîiatiîg yeos) oitde f-ict titat

ilutrs ng I lie pabt lsno ýc.rs nit tn, linlt lias becît madsce ti ofilic
itîti mire..eLt n y tes><ctificate ilider, titiier for incotiîl)cetliiy,
oiox ;J a ,;ny ot)ljr aian itsmîùvcoiiîn an en:gtr.ccr, aidc

aisa resuit w ive ive îlot iectn p<tt te uIl lainfîl îiccessiîy tif rc*
vokiîîg Mny certîlicates fur stici causes.

The ofeibrst ile Association ha;î tînt increaseui s0
i .itd y uitring Illceitasi vear as it uiiî in flie ycars îîreccd iîg il.
wiiic il îS iuite naiîrai aîid lu lie espIeci, owilîg «i (lie faet titat

ini otîr cies andu towvns, ail ciîgiiîcers ivito tedi ineiined la psass
ani eN\aiiiin:ttioui (isititout beiîîg cotilîîcc to do su by laisv) ha:vc
takeui oeil cettificatcs, tîteretore otîr lioîc for iiteicmbltiip in fle
fuiture inîlst be in the direction of cnigincers wit< arc ini chtarge of
planîts in flic sitiailer towns aniti villages.

i <la îlo* niecan lo infcî by illis tiuat our iliieîibcrsiiip in lthe
cilies siili îlot imcrease, for I certainiv espect it msili (Io su it
terîaliy, but îîst in Ilte saîine propbortîin ycir b>' year utring flic
next four years as il lias in (lit p:ist.

Duîring the ycars of ils eXiSticlCe tue Association lias flot in-
crc:sscd in nienbcrsitip ta the exieuît titat il stotili. Wiien wVe
cnsidcr the fact titat (aIe a very mtodtrate cstimîatc) fltcre arc
41,000 stattoary engitteers ii active service in flic province, ive

iliîtst lie cisposed ta colîsicler tiet aur strcigti t itintericaiiy is
far frot sshiiî il shltsild be.

1ilhope iihii the ncxt four years tai sec flie iîembersii of
tlie Association reacit 2,000, antd i holte titat vitit titis nd in
%-ie%%; tlot ofliy tlic îiîeibers of the ioard, but aiso flie inclisicual

îîîeîîibers of fuic Asmoîti.ton su iii interest thiteves in flie work
<if incrcasing out iticniibcrsiuip anid spiiere of tsefoilness.

As a niitber of tlic Association 1 sîtail îin ail in îîy powcr to
place tlic imbcrsltip of flic Association ai the Iiiîîîiî of %vltich 1
mnade mîentionî, irrcsîecmive Orf lie fact w.Yitîcr 1 niay continue
lii bc a inenibet of tiîe iBoard or flot.

1 anm sorry thatil îthe last nmeeting il wvas decidcd la alter flic
day of meetinîg, as in niy opinion, tile 24t11 Of May bcing a1 itou-
<iay. iras a tii betier tfinie, osvitng ta thte fact titat tnariy engi-
mîcers wiio would and couîld attenud on that day are îiîis ea r
lIreveitt froîn doing so, as tlîey htave tri bc on dîîtv and as
seîie ofttiî have cxpresscd iheir.seivcs lai nie, they arc dc-
barre(] front attending tice nieeting ani taking part in tic pro-
ccdînizs.

)uiring the last session of flue Local L.eyisi-tîtîre, as incost of
yuti are awaire, we prcscntc<i a bill ta preivide for dit inspction
of stcaîin hoilers, andîm dt exanuînatton ut enigincers in charge.

'l'li ill jîasscd ils finit ani second rcadings ani %vas rcferreci
ta a speciai cosiîîîitiec, by whoi il was tirouvn col, andi a reso-
hition passcd to tueceflcct timat flice coiitîiiittc, wltt!e arcvjiling
anîd endorsuîg tuc uriiîciple invokvcd iin lthe bill, îook exception
to tihe maciîinery provided for ils working in thme event of ils i>e-
coit;gi

Tihis proîsosed legisiaition was inlrodîtced by MIr. Crawford,
one of ltse miienibers foi flie dry o(Tloranto, wio, wiie lie a'dviscd
îis strongly to get otie of due gocci laient suipportcrs tachîaiiîon
Ouir cause, v-cry gcncmîîsiy infonmîed uis that if WC imsisted lic
voîtild icccde ta aur %vislis and tic flie best lie could.

Tiiere was, tai îny mnmd, severai tiiings aboît tise bill caiculaîcci
ta rmise oppositioni. For instance, flic appuinîmnin of a chtief
inspecior andi a staff of assistants, wiio -.îig;hî do tbis, flint and
tile îthcr iîing, but wiosc uIiuticsivere by na irans clcaîrly de.
i iled. l iîiok you will -m~rce sels nie, deit -i îneasîîre of imat
kind svouîii bc vcry reft la bc looked upon by ma.ny miemtr (of
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tire tuîpp<îsîîîon side iii Ilte htomîe. ai t, asne a %t litetie ln' pro.
vîie Sort1 lanps fait saisie of it supîportes ()(,lie governîticl,
wha liait arrivett al dit cail nr Ilîcr tiseftil îcroil.

As far ns rte cngineers of site plivinte tic i aticernetil, i ait)
aloit îiink they aie %-ery titiitis (or a gaivernîtical Iticcltili lawv,
lait thle>' wtîl d like ai) sec soiste stantdardi "et Upi for I lle uiia k
lion ni crigtners of land engmnes, lat i îink tr shali stand a
bisIer chtanue of sec lirig îîîodea-aîct IegisI.tt:fbl governmîîg the
laster, 111 an any nicastire sk'ailt with boiltî. VTe pros toits of
Manitoba %at Quirbet hîave bath pîclIaw% (if titis kttd, %%-ll( Il
are a% uique it !balaie way% as they arc tiseiess,. andt1 Iitrst thai

whei tr an eginccrs' iaw is ~isJby our leiiauem wtli bc
SuoîllthIing uî cmol anti beni ,tri a l if crîtcd

lit ttîiiclmn %% li titis Iestsiattîn l lbas been nicccssary 1<>
speitt sttie ar lic A-st iaîmuîîî's 1110ncy, nut if wrhe lit oilier
lotf ttî siuîw for ut, WC caan, i Icast, say thalil nlas kep i te

Associai ti hernie thec puicr, aiud i have no doutib but tisaI yoii
'A.111 etîtorse hIce îismnît

It îs gr.itmf>ing ici lis in kîtoî latua thec Associaîtioî's cerîtifcates
.tîe lbceing gciîerally iecutr.iîci by illanufatter% andI sicatin

titsrs as a gtiar.tntc titat site Itutiers iiereuif iii>' be depenîteti
saltuait as belie reii;tble nîuit Stillr eliglteers. Wc have fial

evîttimt e tof tilts uiî;ny htiat% litinîg the i>st vear, wbeicîte
il iiti i teli ertimiçtcs teccîveCti at 1itiltiit Io ib0511uiIS Ili

iiefercgic li) itirit wiit wctc matt i egîsîcreu, cvenit vlitre ste
.-%lier werc iuliy cuitiai la thec ftormer Ini point o a îilily, tc.
ii sei'erai raises csigîttecus liait cotnte frnit a diîstanîce i la ;îas
ticir esîlttlttt mctaruder tu serine ptositiuons, wlicrc nunc Lait

,a certificatel titan wuitiiu be eîitiloycuti. TIiii is encoîiragiîîg,
nut it as Ilte iîliy of lite Association anti of lte loa1ti iîartîeîilarly
ta sec ta ai, tulai no) erîi a s issuctI in aîîi' peisati sIn iats
flot liaut tire iccessary) experience tetîtteti iiy die act, «iait in liteu
event of any pensum aiiliyitte foir exaîmiaittî wio mas fint lîad
gialî expenrience, tir isitt is iii site ha;bit of uisiitg istotxicatting
luot s Ioî emstes, tir whita for ait>' ttcr reasoît is lirati ta
simuailuier ailie r esliitiii li tii a pos5itin as an cag incer, aînd
tlt farts ;arc knuîwî tut a iiitstilber tif 1uis Asbstiîaicmt, il bctois
shiî ititîtber's tiuitv ti) lite Asstîrmatiuiî ant liiitisei, ta sce tlit
the chitaritî.uî tiile Bouard is i agace initîtîtîcti or Ille f.tctu.

At at 1îrciioiîs itteeting tof titis Assotciaititn, 1 sîiggested la Vois
tue advmsabiimty tif tediîcinx ste annîîai reitcw.il fces ftor cenîili-
Cases, wbîeiî suiggestîion yoil Sase it to arçt upan. antd conisupient-
iy reuluceti site fées (tirun $s.5o, $1.25 aînd Sî.oo tu $1.25, $1:00
"iti 75c. fou asî, 2tudiat 3id ci.ss ThicCmcy.*iis rect.tion

lias been lite iticans tof iittîltircîg a iargcr tuiben tof iieibers ti
kccpi op titeir rcîtcwais, atot ias, i believe, on Ilte sheim itroveti
betteficial ta site Assoiatiton. i1liiitg, as 1 tIto, litait the fées
for renewais sitartc bc saaie as ia%% as5 possible colîsistent wîil
lte îînttiir mtanagemtentt ni econitaticai admnistratîion or is
affairs, i wouiid resluecîftli>' stggesl ta yoî rte advisaiiiy et
Ituiîlier îetiticittgz lime tenleivaiIs la $1u.00, 75c. andî 5oC. Itît LtI, 20<

ai rd ci.&%% rcspccîtti'ly vîî fuihe udciî lncess-
alce a btiglît alteratton ini ttiîr hîy.iaws. i icfer ta Sec. 3, a.rt 5,
%tliait rends as viiise, t . " I )triug lite lue n oa cenutf'caîe the
itaiter titicaf îtay apîiy ftor (uie nira litglicr gratte wlitcit w'ahi bc
granteul li lsit ai taibs risîn ite stccebsary examntiatian antd
;tavang site %mtouir for releseai chiarges for stîcl igiie r gradec."
il wiii lic liccess:ury fuir îlot section Ito reand In sucit a way glial
tlle aîptu anl Shootaid p.y tlle diffece Ietîscen Ilte cxtinitin
fe frtr lite er.1de oi igîiter lie hlds, %lait lite fee fuir (lie Itugiier
gradie teuititreti.

The tegislirar's iait tre,îsurct's repart seuil lic -stbniîieu tut yart
dîîng ale ulas, wliten voit wiii 4t affatdrd an ni)parîuîity oi

hcaring stitiîlii f«it iuicninical, andi urîsa le financ'iat
stantding oflthe Associationi. i have before miade reference ta
rite fart lit consideraitie alont>, lia.s bcen spent in onneclion
wiîi utur efforts ta setire legislaîmon, as we itat a reptescintaivc
constiity, nt lte l'arlîaient buildings, wito was îClII knawn iii
lite Ilanse, anti wlto dîd ittast excellent wuîik ini ptsiting aur
caions belote the notice ai site înieînbers. i have' aiso unîîicli
itîcasure in stating lit ditriig tire sesion ai lite Ilouse, lite
nietîters oi the Bioatd ncceived s'ery jiractical bell> frint te

allicert -ai inubers of ite tlirrent associations oi lte C.A. S.
E., anti1 tn ni>' estimaati the siierests tif tiie>e twa Associations
aie sa itientical thai i amn sainctnes Îiiçlinett la feel il a 1îity
tilas, bete siioniid be Iwo organîzations tin pir ai ant Associaîton
incarporited b>' att ai the Dominion Pariaîtient, andi lia'ing ail
the powers andi priviieges ai site twa Associations cotnbined.

The Ontarto Assocmation asaof course ant oulcoie ai ihe C.A.S.E.,
andti night airnins: be called a brandi afilu. but 1 an inclined
!,oînetimies ta think tuaIt ane Association insiituîed as 1 have
saiti, seottît prove rnuin mosre efrective aitd bengeicial.

1 amn palascti ta bc aille ta repo)rt tuat uring îîîy serins af
office tn Ibis chair, lat so fat .ns 1 ain aware, aniy onc ioss b>'
death ai a ieniber lias been reporîed ta te Association,
stai ont ltîng MnI. J. Catnliell, enVineer i>arry Soundi seaer-
works. The first intmnation 1 bad af M r. Cam ;theli's theatit was
whcn, ltaving toccasion ta write ta hlmi ttn business for the

Assaiatîît,1 receiî'ed a lester froin lits seife inforningl rite thtat
lie bad beto tîcativer ia miouti. .11r. Campbhell was ai Scotchs
iîaîunnalîîy, a tltaraugl> lînîcticai engineer, an ardent memither
if sttis Assaciminn, anti a genial and gond living marn, and 1 «agit
sure thaitalis sie anti fanîi>' bave the sincere sViittpathy ofibis
A,àsociation tin lite aud lobs wiîich iîey liave stistained.

Tiere is aile other masler whicb i would likle ta bring ta your
notice, anti in mny cstinmation si is onc of considerable montent

lilis .ts sîcai eligmnieers. i refeta inthe delestaitie acttin ai
satsie nuttactuiter', oif enlgineer5, lmass Moudis al listigs, wig
i <rîer ti sas e a fese cets %%si si mitetait ire iii lthe hait ai
mnnittg aît ste stîtares ai lowuîfl' aoks, lat athcrwtse rcduing

tlieir stremigîh otuitil lie> are pitutivel>' ti-nyerotis ila iandie tir
lotuve titier steatît itessure. Se% erai cases tii tîarw escaîtes
frot . aliditig osei cîeus have conic ta ii>' naote frtuets

t ats, amiti i htave, hît'e a specmnteti fir Vutla msuspect whiicit
wîll spîeak furit sel1, antI 1 ithmtk v'oit wihh .111 agree %viril tlle lita

.,at, uttantîfact tirer tii iîrss gonds isitu woutld tlimber:tîciy sti
oui stmc-l Irisit1, esîteci 11i), mut iiese uiays ai const.1111i>' încreasiîîg
gttcssni.es, sîhten lite tenurteîc sititi lk ti iticrease ratiter tuait
ticcrease site sînetgti, us wurlt>' o aî place !nl penilittiar>', -ltait
1I ilt tiis Assu matîtimi li îpss a lesoltin severci y canuitî.

iig s.tîclti pîerfity ait the ptars tif itantiîacuurcrs seita ti*r lite sake
oif. fese reuts woutini tiI glai %%otil tuamit oi articles ltai suli

citudtuger utr lacs sihile im Ilte uliscitarge ai titr ulaii, uties.
lut coincluistin I %voltil ask >-u ail tut kitily gise v'anr strict

,alttniuon Ia it binst a liili brugit belore V'ant anti ta rc*
n.tn fron ahi1 itschcss di'scliqsstan, "n ltas Illte bunsiness ttf lte

Als<tt atiin tua>y be dounc wth tlesîî:îtlch, lat site tîîeltg nuit

siîtiu Iliti 45 cenlticates liait been issucu, the incoîtte for tite
>'ear ituMI i rces aiutilnttg ti) S699.10, wiîi aile uisbiirse'
"'tt"t utl $37 t lcgs, ieas'ing a1 toal bna'nce tut ste tneastmrer's
bîands of $845.00.

'l'e 'l'easîîret's repart (by 'ireisttrcr R. Mnckcie) suas titen
rcccis'cd, shituseg ste Association ta lit in sgaod position ettlusandal'
i>'. 'l'lie tcgistrar's ni treasirces report wene receiveul and
reierret lui site atîdituirs, 'Messrs. Aintes, Stioît anîd Wells.

'it appnintttteîît ai shîccial caniilitees seas tiien îîrocedued
siîh, andu site mteeting atijaunitie l as2 sinaonm fuir ulitiner.

At i ;î.îî the mieetting su-as called la tarder b>' lite Iiesîrleîîî,
amiti iluu difféenit cotîituittees siere rites% xisen tisa lnuirs in whiclt
ta (Io tieir sî'trk.

At 3 ut. ULi tire ttîeetlig w.as :99,a1î1 calieul ta aruler andtihIe re-
liants ai the àtditors, comittec ais GMof ai Qîr, Exiitnses,
etc., were receiveu lait atdopitct afier sanie discussion.

'l'lie clectiof a itbers ai lite Bloatrd ta t'ii the positions af
relining nieuuîbers seas iten iîraceeed ssitb. Thtc retiring
inemnthers weuc gis'cn t by rtet registrar as foiloses: Messrs.
IZ. Dickinîsan, iHamtiltonît; S. lPaller, iPeterbarouigh; F. Robert,
Ottawea :Aintes, hltattîfuir. Missrs. T. Elii, laîtiltin ; W.
Piiips, Niagara Falls; ''ttîs Wensicy, Ottawa, isere eiecîcul

ta the Ioard, being tues iencibers, andi Mr. A. Ailies, ai Birant-
fatrd, ssas ue'ceetd lîy clnai.

''Te elerliotio a i'ters 's'as tiien utroceedeci sitit and rcsulicd
as fnoiu's :-A. Alies, ltranîford, i'resident ; F. G. Mitchell,
Londn, Vice- l>restdent ; A. E. Etikins, y)9 Ilarren strect, To-
ronla, Registrar; I. Mackie, H amtilton, Tjreasuner.

(*alit wsas selectid as lite next place ai meeting. inugston
anti Toronto seere bath nontinateul.

Trht reneseal fées faîr certiticates wcre reititccd ta $î.oo, 75c. and
5oc. for it, 2rîIc anti 3rul cias!, rcspecîis'eiy, ta lake effeci jan. îsî,
1896.

'rThe repart o ai le Contiiittc an the Strengh of hlouer Appli.
ances tok lthe fonti ai lite foiloîuing resolution

Rcsols'cd. That titis Association express their tînanimotis
candettînatiat tif sie practice ai saltai of te brass gonds nmanu-
fiucturcrs in reduicing site iîickness ai Ilicir brass gonds, matre
espe-citli>' iii biose.ofT rocks, as un practice mnari> oI theni are ual
ai lthe reqitisite thtickness for slrengtb, and sue frrîer resois'e
anti pîctie otirseiî'es. la u3e îni>' tituse that sic know arc af
stîflicient sirenghi ta bic petfectiy sale in ticir aperation.

'rhe discussion on tbis resolution brouglit oui satuples ai
defective antd weak blow-offs that sucre posiîivciy dangerous ta
use. Thte resolutiari wsas adopted.

Aier a vole ai titanks to the retiring offtciers, and the nienîbers
ai the Bîrantford C. A. S. E. for cuturtesies exîcrided, the mîeeting
auijoîîrned i 4.4;.

Tso utiles ai grauing havwe hicen ruînplerd on the extension ai the
t'iahî andI Prestoni railwa>', and a uistancc oi tbrec quarlers ofaI utile bias

hen lait] witb rails andi tdrs. Il is cxiîecicd( tbat thie new linit seii bc in
suaining oruicr l'y the isi of juy.

Tht Tbriec Rivers lion WVorks Co. à.'t becn inrnuoratuh with acami.
tut stock ofi$ioa,ooo lot the itiatificîure and -. ale ai iron, steel anti
brai.s gonds, andtihIe sutitpi> ai ciectrie lîght, lit.t anti piower. Tue
liontaner oI ite rompaiiy are .- Anîainc Ainte Charlebois, gentlemtan,

antd Alpîhonse Chaileioju, canîractor, ai Qiehet;. \. D)uncan, ofThree
Riv'ets, siechtanical igincer, andI George Duvsal, barrister, oI Ottawa.
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QUESTIONS AND ANSWERS.
"<Constant Re.tîder" wittes: t. Wiîat is the loss of Pressu're

in a 3-inoch pipe, sou, ect long, at i00 lits. pressittc lier square
inoch, supîîlying scamn ta an engine doiîîg 5o lî'îrse power? 2.
Mhat wvotild bcte îa los% in the saine pipe suppoing ilîc were

fotir elbaws aînd t wn globe valves- in it.
A%,sw*R. i. L.ass of pressure in steain pipes is dlue ta threc

c.ause.s: ii», *fl'b p)resre regitiredl mierely ta rn'erromie friction in
the pipe. (bS) 'lhlt li ssure required to r.ro<luc t le required dis-

clîrg aistaniilroulia u:î og~viîdiaetr.(cI Thatloss
of pressure which is dite ta Ille différence in tcîniperaîurc af the
sîcani lit opposite ends ai a long pipe, cauîsed by radiation of
the hicated pupe surface ino t e surrotinding atinosplîere. WVitli
the data .aven, the conmbioed lasses af pressure duc te the two

frtcauses wili bc, wiîlî a straight pipe, about ane-third ofi a
poutnd lier square inlch ;the globe valves wili niake no différence
îîractically; the entirc drop (lue to friction of pipes and hends
and velocity ilirotugli saine would bc ooe-halfa pouod licr square
iunch. Thie dtrop dite ta différetice in tetioperattire is likely tai be
more appreciable, but with tlie dtata, given it is nul possible to
#nore tiet approxiniate ta it. Assinuing loci lits. pressure -il
boier ; 100 ect ') 3.inclî Pipe, bare pipes, and ariittiinsilierie
Ieîîîper.iture of 6o'-- tîtere wul lie a différence of teniperature
of about Io Fabir., corrcspoîîd(iny ta a loss ai pressure ai about
15 lits. lier square inch. Wlîat the actiial drap is, depcnds on
the niaterial ivitît wlîicl thle piipe is covered, «and ipasi the actual
teiliperaliie oi the outside air.

IFircitian " writes : llense explain to nie liow ta finit te
nîcan pressure on this caud, alsa wlîat horse powcr is (lie etigitie
if the card on the other enîd is the sainie.

Steamil), 72,1z ; revollîtions, 94 ; spring. 4o ; cylitiders, i3»x30.
-Th'1 *le niean sic-ar pressure of -n indicmîor card can

best be found by runniing a planiicter round thc card If yois
have flot sucli an instrument, then divide tip the horizontal line
representiflg the lcngth oi the stroke, into a considerable nti
ber of etiual parts; draw train each point ofidivision a vertical line
cutting tic steanm line. Then add the Iengths of dit verticals
betweeîi the siak'c fine aîîd the esteain linc taujether, andi divide

b> thec nomnber of divis'ion. '1o ibis result aulu the vertic-il dis-

tance between the strakie line and the atmospheric line (whiclî
yau have ot shown), and the figure youi gel will represent
inean pressure in lbs.

SPARKS.
Thc City Council of Si. John, N. Bl., will calI for irrnlers slioitly for

eleciie stcet lighting.
Nit. Ni. lîîcliisoii bas lccn appaintcdl suî.erintendetnt of the clcctric

liglit plant at Victutia, il. c.
A imeeting afisharcholdrs ai ilite Gucîpl Railway Catnilpany will lie

tîell in that cimy 01ithie 17th inst. for the 1îuruxb- vi arganizatiun ani
ailier hbiness transaction.

A collision of twa trolley cars occurreil on lIme G.-ît and I'rceston sîrct
railway about niidnight on Junc ist, by wbich a niolonnîao naincd
Jtcnk-inz hîad bis lcg brtolen. Alibouig about ito liundrlt I)aStceu
werc an boardt thc cars ai thc tinic il the accident, ail cscapcd uninjured.

At thc annuai meeting ai bharcholders ai the Ottawa Etectric Coant.
pany lielil on thtP 3Of riJe, tic grols carning- for <lie year wert! re-
pouicd ta lic $152,000, amnd a dividcrnd aif 8 lm cent. w:s 41tclarcdi.
The coîn)pany have iiaw in ap4alation 48.000 incandexcnt and 430 arc
iights, also 8'> mtor" The board ai dircctots werec-e.ectcd, narnely:
T. Abramn, jîresitient Iton. E 11. Itronson, vicc pircidcnt ;. CI ..
liropby, Williamn Scoat, C. llikteley P'owell, (I. Il. l>ciley, J. W.
11cRac, 1). Murphy, k'. Cleinow, R. Quain and A. Ilaley, auditorb.

THE STATUS 0F THE OAS ENGINS. I
INr. Cliairînain and gentlemen -'l'lie subject belote the mieet-

ing to-niglit i% the itresent statuts alîlie gas emigine, and, as 1
iînderstand, uîiy sole duty here titis evening is ta state the case
for discustion.

The stattîs ai the gas engluie, aq (lie statuis oi eveiy allier thing
wlîatever in tlîe wtîrld, depends entirely upon the surrounding
condlitio)ns. A Plant exisis mierel>' becauise the suns shines
andi the seed, lias been planted. Unles3 te stîrrotinding con-
<litions ire favorable the planit cannaI exist, antI the amantint af
ils growth anti the cliaracter ai ils grawtlî depend cntirely tîplon
the stirrotinidîng conditions. Tl'le gits engine follows titis general
law, ia that ils smatlus to.diy is wlit tl lias been forced ta bie andi
whîat it lias been allowed ta lie by tic general commercial anti
engineering conditionîs of tue %vorld. The sMatins oi the gas
engine, iliereitire, is ilie status of tue power question of the
world, anti tlîe importance whiclî the gas engirie takes ini the
fieîld dcpends as nîuclî tpon tht condition ai ather forais ai
pas-er .*s iî does upaon the condition ai the gas engine ilseif.
Naw practically ail ailier power tCiat 15 in tise is steaîîi pawer. 1
do not metan in saying titis ta lose sight ai the treiendous
atinoîtit ai mater poiver thtat is in tise in titis cauntrv or tlie
world to.day. Butt water pover is restricted to certain localities
and tic gas engîne is nuit. Il camtes iota camipetition oniy with
tChose flrins ai power wliiclî are applicable ta almast any locality
or set ai conditions ; and, aside traint gas power, steani power is
alînost.tlîe only other occulpant ofai tlas as ai prime movers.

The condition of steaiti power engineering lias very rapidly
altcred itring the past iew ycars, at any rate witliin the past
ten or fifieen y cars. Th'le steami engîne started off as the lare.
rotier af the factory. l'erhaps the factory started liti on water
paower. litt practically the lactory andtihe steain engine grew
tip togetmer ; anid tlle itica that we, nearly aIl of us, have carrieri
in aur iîsinds ai a commotercial mianufacturing plant driven by
any power was a set ai soûls driven lîy a central mator, throitgh
the mie<iuiî ai a line of slialîiag anti à otmber oi belis. lhat
schetîte ai indtistrial works grew in size andi imîportance until it
liad reacbed treunendotîs proportions and ini certain uines ai in.
dltstry it still survives and will continue ta suirvive in the fuiture
in stili larger sires, ant an stili mîore important a scale. But for
the vast nîajoriiv ai industries, tiiose species ofi mantilaceuring
wlich invoive a varied nttmber ai processes andl depantments,
and involve the pîrodutîcion ai a comlpaiatively comp~lex coni-
iiiîxdity--sticli, for inslaoce, as the building nt steaniships or rail-
way <ars, ar the canîplicated machines involving wood wvork and
irait îvoik andI stcel forgîng work, antd ail tChat sort ai thîng-
lthe soderai factory is a collection ai factaries. Tl'le variotis
factories îîîay lie nîerely departilcnts. inerely varionts moms iii
aile building or on anc floor. Buît ail aiiy rate i* e faclory con.
sista of a large ntîiber ai departients, and those tlcpartments
arc quite distinct. rhey allen tun cntirely inrîdendcntiy, have
separate loretîten or stîperinienclents, rtin dlifférent hours and
have difrérent classes af labor. In some, Jabor is a stiait item
anti power is larger. In otlers, power is a sniall item
and labor is the principal featme. Ail tiiese varied conditions
oîîake it almiosi impossible for such 'mni establishmient ta be driven
by one central prime mover. In tbe first place, distance
ai transmtission cantes in, and consequent lasses. In the
second place cainte in varying condtitions. Every engineer knows
that no piece ai apparatus can wark well under varyig condi-
tions. WVe bave therciore seen graw up in the last lew years
the miodern indmistrial works in which the power lias Ca be trans-
nîiitîec (laite -t distance, anti subdiviilcd among a large rîtimber
ai different sorts ai mtoos. T'his, ai couirse, was first utiempted
by shaiting and beliing or by rapt drives. But it is evident that
boss by transmission in aIl variatîs transitions and distances of
transmission are very great. Coseqtient)y we have seen omber
schemies tricd. First came thei subdivision ai the steam engine
utsd1 ino a large otîmber ai anus5, anti wc have only 10 look
abotut us in aur large factaries ta, sec steam'driven plants where
the potver is lurnisheci iront a central boier plant ta anywhere
front ueo or a dozen ta seventy différenit engines scatîered ail
over the works--sornetimes twentyar more in ane room. Some-
limes the lasses in smeam transmission arc tinder average candi.
tions lcss Chan for sliaiting and belting. Of course, na c.a5t-iron

A salmemns of the subj~ect iy MNr Reeve-. i.e(ore te Amcdcot '4y s
.%Iccta.nica E,îinecrs as itcir rysonîitiy mncting Aiil s, s&s
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rmie a .t lic givn for ai conditiaitî. M it thec subdlividcul %train
pilant lia% 4 aime In ta> t> Oif ltor years, spe ulîgthe %(tb-
d aaadcd steai pîlans. camne tri firt %onpe'd ura lieu dCe

t ruai t r.LIAiAii%'ion nata l l ouaiaiiîf powter.
I haveo iî cdtas resuiaîi of the changes of the puner question

to Itua l.ît hol litttikalet o(lie pîresciit as et. tolila ai .aî t r.iiiîs-
satin of îiuît ivts at t aî0iaa l a ltojinaaît o!pi Oa. il lSC
t(011011i19 .1ic% CI' lopinent ;ai tlle orig inal point aif prodluciron as of
g reit ipt*liebut ai is Vasýtly allure I auport.ant to t ransimit i

ceuriaiîealv.lîcautse the lasbc; an iralisliliSsiolt rail easuly cx-
taeet Ille lfîzc!st lo%%Cb 1iiassible in plodaîtIoiî.

Noan illoso <f > ou miho là,a ic qSînt .11> tline un tlle probilletîi o
thle %kibdîi% msoni oîf puawer oi uts i ratisiils%%ian hi.t e secut ilîat nosue
of tlle svstes! lirmettafo)re bo-ddsatibiy tile lisin . !-y
al uullî e1 t reiicai'i-otas laisbes 1an t ransîîîasion. .'ley .1I ii slve
lieas> lirsi % <ast. lîis asinîar for geflOr.atàig >l.anit, tr.ins-

aiiOl pluit antl pee lqagîl.ant i.at tflic otior cuit. 1 (or uai-
stagne, in rict trital transisbiision, if Vour total îîorks îîeed a
flinaîs.înd lior.,e îmoWer. hesialas vouas tliouisant horse-power of
boilers >*oai iîîia'î followv %ith a tiiotlîsanal lhors-.Cpower or steain1

enigane, a tlliaîusl( aIdliorse-p)ota or genor;tuor, .uaarilais foi (al r-
ing tlio olct rit i> .r, aind lhin <n toi) <if tlit a t haîasand hou se.
îa<îîîcr of illotors Tilat asý, of oîre lobang bsgli <ifali liali
f-actors andl preenages of losN. Now clie pre-Sntl stattîs <if ias
puawcr lit iti s e<iaintt y or aîv mtier. anad also <iof its iîntnerliate

hîroinîsoe for tIlie fout re, alo1inds aipon il is stattincaît of thle îîrob-
lori In ti a Lri t lî.t 3ýàs ;îouîci ofors tue idai l uti on foîr thle
!,li alis-ilîî anal t ransmiîssionî <f lîriaer, t ire gilea lanuî -il aIiri ul
tici foi the tline being lost siglît <if. 1ii taitller îî-ords, ]et us ai-,b
lpo-, tuai a large indu-ai a ual plant. retui uing say 1.00 i. i. ,sait)
das-adcd mint say 50 difféent nuits, wlia-i aie ;stiiicdl i Vaionis
points iii <iffTcicnt bilings on diîfférent Ilorors .at difféenît
spocds for dafferena bionis tliiint; tle dla%, iniir difféentî on-
alitions of s-ai siiî; atd iastady !oad, stppias tlîat in sut hi a pîlant
-as tiait WC uitali a 1000 il I.. gab Izelicriator or ils cqiiaieit,

nd ilion lcadt( front siair front the liolder ino-t large nîiaîbcr of
large central <ýas ainîs ilt% as cri nt ihat the fiasbt rost as nu-nly
Ielowv tiait <if aiv sYstIciîî îill ic lle bl C\Cei>tiii of tic saab-
div-aacd ste.ini lant, îilicac ontilloer pilant <01 rcsliod tai oui

gcerattiniz plant, aijr steai mains lIo our gas pilles, and otîr
sta-aii engalles ti cîui gas enigÎnes. But thieroe as one lig aalîan-
tago wid 'a gas pilanta lia oi-cr a sîcaini sub-<iivialea pilanit iii
poijnt oif raporatiola.t anda liait as tiait li the stcai sub-di-ideul
pilani, noi alter lins- aIrge a ilrt)lfmiioi <if tlie lond bo off, the
central gcncratuaîg plant niust lie mai, an<l tic fixeda cliares of
runing caisnt bc .iltcrcd. Sto:ain ni% lie kepi op, tic boilcrs*

s1051 bc l'Cpt fliat, tic stick, If ihlerc ho one, aîîaist be karpu hiot,
and the labaîr iiiust li e lc in take carc of ilie wvhole mnatter.
1 have nîiy-alf tested one factory iii wlîicl for a large proponrtion
of e.aa 1 day lire effîeaeiîa-v for Ille tratnisisi cf tire 1îowver lie-
tuai i tue huoiler lîlant ai;d tire aî-ork, Was ; far cent., simly bc-
cauNe tues- fial n keep tlle îî-l l iant goang ai oraler to ;aîoîe
onc in:all dribittmtisent. Witli tlie gas pl~ant iai cnîirely îis:îp-
pe.îrs. V'oua xas gaicrator waurks for a <ertain aîuiîbcr <if iours
a day <on îliaties-er loai air capat lv is liesi saitcd tb lroiluce
tii txiiîaiian coiiiv. andal:s ive ail ktioî- tiero is onu-y ne point
ani capaci>- iii winchl ativ appihis c-in work -t i iiiiituln Caroni.
aîiiy. i >aarang tliobe certain ntiniîlrofiaours a aathea generator
inatkes g.asan %iil soxe', iIn tlle hllaer. 'te geailatiiig ailant is
cnâtîrciy aine oiu-i mos of tlîo con-iiitioni of tic pînsia îîinî-ialea
sî lie large cnanghi, gofi tiii ai ciîî;îîîs. *rie consuaiiers of 1îower,
Ille frcîncilof diifferient i lîîrlnnents. are ais ansconwcaîs -is is
tic gciicraîting: plan,' of tic con-aiiliitaon of poiîer. »*ruîcv sïifiîly
ki.o iaitaa ail thies hâ.ve tn o b ý in 10 n on0 <ii iir gas anal start
tliear eniglue. lliev ias- nflA uwvcxity-faur ]touars in a dlay w-ld
tlîe rit; geleratir ram-a esglit. liroîlaca tlîe tatal Isoas-imlînl pino-
alaiaon of uIl g.t% izeneraitor i- large ennagàlàinK coi or tllec% balc

osipUu of pîower. *Ihei cgaiiînlirîon beiwecn saich a g.as plant
anad any plant icly&iig talion trnti.siiii%-aion anal sail-dis-ision ol

~ioiie.r, hy caaîiiresscd air or by clecinat-iv. or by any schîeic
svibeti tn iqtaawr t a-a tiri evt-oleal hy the sat eniine .anal
ilion converia ino.nother fornnand lith cons-ergeai hiack again

-a a-oîiiîanson betia-con the gas potvrr tplant :rid atîs-such pihani
as liait iN rc.tllv lvîîally possible front ihe conoinical standalpint.

fic ocra»iîami of ans- suchi gas plant vo-ilal lc iî. :omparatbly
nmore econoîuîa<al ihla ihat of ilit oîpcs- air or lie clcîtncal1
or ihe h%~ draulue 5v-icin of ur.tn-ini-,son of pou-or.

Vota u-ill notice ;li 1 have entirely left oui of tlle aluie.maion ihie
niAchlani.-al sîale of il, whlîîhi 1iairuîoselv aî-sheal in do0. lBut for

the irnetely ntirictal, <aitîle there .s an .absolauely ainlinied fieldl
frai Ille dlclîîiîmnt tif iîo-wer anad ais transission and !suh-ttlîu.
%ion in anaula]a mok tili h icans of uIl ý,a% Izencrator anal tic

asenizanr.
Tle nrami big>, .rgaieni for any> jlant of tuait bor for dlivision

of lower as liait an csccry industrial u-zk. ie %uiplv ofpoiwe.
or %*e-tin tlle %uiiply af panser is mnade in corclaie ivathi the
aithr portiona of tire w-r -k. lotbe nire plain, iechaips, an ncatly
aIl <'f «oir lar-ge ta-salc sual- in Necw lEngl.înd, anal in a graa
nuns-n oîlîci bona-ae ni nduî-ary-, the bIcani is uised a,. inich, anal
ssanictflhics more, for lîoaîîn.i piirposcs and boilun<g andl dycing as
il ia fair pouier. In LtIc the li:v laroioter ofîai o ian Nev

Eîîu..nti. sîhiere il lias pra'se.l ani ani.icsll amilar <if
w-aicz lpower, i% - the fact :hiat thc sîcair a.in1 bc haai tnvÉhow,
liià t ruic aI-an of omptrssed air plants. Thore are a great

mianv fem-i- a ff..aiory ai-bre a-onîplrcsse-d air is indlispensable for

bloaîiiig, fu riîishi ng alraft, cleaniîîg, anda inin inîer:ablc îîîaîposes
to ihairlal il ca. auli aîiiliecl, axil ii an. g roat aiaiy pîlanîts coinî-
pîressea[ air is tiscal to tranismtit ,ntd stib-l-iie power wvlietc nai

taitller s1 steati %vnild ho tolesaed, siiilly hiecatise heicCoiiesiCa
air lias ta ho tliac aiy n dnaa thie coaîîîîasseal air ainats have
gat tu ho iiere, anal thes- inaght a gac.at dal ciîer aise it foar
îImms. lu saie iiiing ai Ihe 0olatu. Those latocts

rclying on the oIC-atai to îrrenît ritruly faor hIit nias- aifici bri.1
tue Ihou-or qauestioint 11 au ntarcly seconalary iportance coin-*
jiareal avtt liglît. If tire)- liaive got to liaivo tlîear central caigines
,uid gelîccata nds mua its for asite piroduiction atna aiast ribution
of liglit, atia if iaoy noosi lag lit mîort titan piawer, ilion of coaurbe
the clectrimnl tranîsmîission <if power is tîîo thing. wvitiîoat an- r-e-
«- ir-1 inoile- î'a'ir:al arionanonts agailîît. Biat ulais saineo factor oif
te correlatioti of îleS-iiaof trinsaîîissioî aif h)o%-or nidt tîte
sysutîs of tansmaissioan 01 tair forasîs ci Cnergy ittedeal ail UIl
aaaîrksb .applieb alsu to tz.as. lIn faa.t UIl gis prodiacer Ilt reI-Ilî
ils ;îresent site of IUcrîcçîsi liargeiy oaî-aing Io tire fact îlîat gas
is the îîîost ccaiioiiiit fortit of fuiel for ut large naiber of indutî-
tri:lao-csieaiircai. for giass îî-orks, anal faor a large

ntaAber <if sorts of cookaiîalz anal liewinag anda bakanlg, îî-lere exact
ttn;Aeraitires andl exact coîltaol of tilîpverattares lias-e ta>b hlatl.

Ili ail tliese plants tlie powaier iîîay ag.ain bocone scconalary 10
oiîîtr puurposes in tie fiory ; anal ii tiiose plants îîlîcre izoner.
alors nive alrcady Imoon i11tîtlloul for ulie tiarlioso of saîpplyimg
fauel gas, the gZas emîgîie lolloîî-s as a nattaral seqaucoce.

flic rely> ho thas suie of tlîe dascussîon-anda you si-il reniceii-
ber ilînt I titi mîîcm oly st.îting the ahscasion-tiio rephy to thas
%àle of tie ali-sussion iq, iliat thi mchianicai <lima tîltis lias-e ot
yoî Ijeen os-ercoino ; fl:at thie gas onagino to-day, afier lias-ing liaat
speai on iltireî best ciorg>-, or of tlie best enurgy, in tire fine oi

liAcca ;ticah enigineeringl aih tîe aî-orld lias boomsI able ho pro-
<loto faor borne ilairty y-ears, as staîl more mrade an a great mîîany
ica lanit ah feattics tîiaî %v-as tire stcamn engine of a century ago.
il is stull sor>- laeaîy. In neairly atil of tlîe des-ices oaîly one mii-
inilso is rea-caveal b> the lv- isicîs for er>- tus-o rosolaîîaoîîs ;iii
the acase of tire single acinîg emîgînes OInIy aine as rcceas-ed so
lIt tirie iiy-wiheis arc lirav->. 'llie regatiation, as a cuile, is

accoiiIi.NIiO<i by siiîply alrojîpin:g oat ai certain proportion of thO
iiiiptil:,os insîcaal ef i-am--ing thcew surclîgtia ; anal tie oecessit>- for

tule il, îon ofîflic charge in a miinutie fraction of a seconda bas
led, u-.nl;il i-or> reconîl>, to extreilie tiçeriainiy in tuio inatier of
iglnition and alsit on thie q1uestion of pierfectioni of combtustion.
That last is ot so iiiaileil a foataîre, becautîse osen silla paîni
conmbtion, the gas enagune i, an excccaitiglv ccouioîîiicai primei

ioer, But thie sineclanical uifcauties sîbîl st.ind in tire wa>- o!
tIi! accession of Ille gas crngineo f lic propor field in us-ichi it bc-
longs- iliat is, tire universal factor frr tlic paroductionî andl trans-
issions anal saubdiision of pois-r iii indaistrial îîorks.

At tic risl, of bcing comsialercal ratlier superficiai in skimmiing
os-or tubçs 5abjdct, I sil take 00ne storp inîo ite future anal smy
liant site gas eniginos utase hiiîlerto heen almoist eniimeî rab
ss-ith lluinalig mas, yeî, nireaaly iire bas bcen consido«rtble
<loni Iltue wny of stipplvirag .as clîgines sih special producer
Mas frontm spoccah jirodlacers haîilt 'juasi for ihiat urpose. Taere-
lias also roine aipon tlle fiecha-! sihI jîmst mnention ia-the: irican-
alescent guis humer, tîi.ai uaasjtisit licatan to atiract -ailab attention
ais bebng an eslabliblicd fict. - These i-oa cotipical toizeilier-irst
iait thie gas ongine . bca lien miuchi îmort: cconoaiiicatily upomi
jiroducice a na 0 illaîminaiing gas, anal second, th-at tliere is a
iranaxitaineai of uîrodaicing ilhunmination by a, non-lilluxoinous

!g:ss tend sus If% ssruue pela s issla noi mtale il as a1 suîr-
anise, 1 i-I state il as a liypoibeisis, sihicli i hoîîe Io hîcar dlis-
cuassed--ihiaut Ille mîcar future sil sc tue distribution ofenrergy-
ai energy--si-hicli is dcris-ed front coal is the forait of a nco-

illumîinonus cieahly prodaîced fueli gas-that this gas will bc reied
on entircly for tiosi-er, for liîgbting sahere iras lighiî ail aIl is
bierniisihihe, ana liche il is not, s-iîcre Ible elecirbo liglit is nocal-
cal, that elcctrie uigit svil] bc producoal thirough the tneuhium of
g:as enagînes, and thant îhîis sagae gas siiu ho useal for ail sorts o!
pairpoos- heaxing, domestic hcating and cookiîsg, zaid, industial
lîcating of ai sons.

I lias-e tried tn inalzke «as brio! a si.aucinent as I cotibd ofîthe
iÉngine prnblem as il nppears in sit to-day, ot on the hasis of
the conadition of the gas cngine itsclf, but as a sttement o! ius
jiossliiliiics, the hcirnands uahicli arc gobing ta% be inaaîe upon l
in tire a-arr iutiie and si-ai the ricar future nmay bring foxili in
ihie -asav of ntvs-rfuu auailia-> to aid in the adoption ni tire gas
cnpine as ihe universal primie mn-a-c.

The t.Jîhin Railwa) Coi. aie cansidcrrig lien proposition% foc ligli.
ing the ci%). One is 1,a ligbii thie entâte city mitli z.o c-. lights, -tnal

îaairdma:'-c a a s'aliiation thie ciuy iighiîing pilantin rIie north endl. The~txict i% t.a liglit the =catn portion of the ciy only, in the same msanncr
a- h h.-, ah onc hctctaifntc.

aiesns. W. '.\clca IWalhiank, inal T*iMm l'rxîe o! 'alonircal, si-ill
appily foar lac-rr.iiL-aI.n in- casniruct works on th noih sbiore of the iveur
Si. haui-rce ai hacliiot iiaii,, for the amîliration of the watcr poucr

fron t ralalals. llanç t-f the ibroîîoa-cd undart-ing hiave lia-en subh.
mnntc.I for Ille apixo-a o! he Ministcr 01I 'ulihic Vozks.

Tenalor axt inta-il mnuil the lotit int. ai nooln, foc anr cia-cii plant
m iuh a capaacit. ti! 1,000 16e. p. Iigtts, anal four motor. ai an as-c-agenf
0 Il.p1. c-Adi. for the Nab,îriical c'encrait IlSyiitail. Coniracinrs aie ce-
.aiird 10 aazppby full plan% and 5ix-ciicatin w-bih iboir iecmos Tarn-
<1er- arc -1 ic %ulîxîîit:ctl tu jas. l'alun, Scry of the Coxnniittm ocf
.Manaagement.
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VISUAL SOUND.
Iii W. L. luiii,

I1T is wcell.knocwn tliat vibrations caused hy the ttcrances oi
words, musical notes or ather sotis iade iiear a telephon)se, or
t ianbiîî itter dahain, or si recced drumn liead, or ai>> otlier
flexible dîsc hceld firuily .it its pcnipliery. lcaving lis centre frec,
ivili vibrate iii unison wviîi the sounds conveyed to) it.

Therc can be no doulit as ta this tact in tue ilind (il anyoîîe
îî'lîo lias evcr cxaniined -and stîîdied thc " hlel Il tcleffinc. 'The
vibrations of tht diapligmn ai the tiansînitting end of a pair of
Illeul pliones varies with evcry sattind, but for the saine son'!-

the vibrations remain a fixed qiîantîîy; tîterefare, il is necessar>'
for the diaphraugm atl tht iectirng end ta tuakc exactly the saine
rnnîer of vibrations a-nd in exactly the saine tune ta tcprîdîicc
the iiaie sounî<, ivhîch se., in vibration tule t r-astilî'ting dia:pliragi.

Tis being the case, it only remlatîs for sorte one ta devise a
simiple ilieans wlîcrebv, instead of relprodui ing tht souitd as in
a telephonc, tiiese vibrations aire cauised tn bc recorded in înk-
on paper, so as to gîve a distinct cliaracter or figure for every
diffécrent sotind affccting the dinlirai. Wlîen lie bas donrt
this, hc ivill -ilso have cliscovered a kecy ta a universal langu;îge,
andi wMf have given to the worlil onc ni thegrcatest i;tbor.saving
devices ever P.njo>'ed b>' marn.

It dots flot appear to bc anti realiy is ont such a ver>' great
prablei to salve. Such a device wouild, in addition ta beitg the
kcy te a universal language andi grcat iabor'saver, adso bic tht
key tona universal systein cf recording aur nwn thlîotit and
thet houglits cf athiers b>' rocns oif thc saine simle sound char-
acters as in writing, printing, telegraphing ; but inost important
oi ail, it woul.1 be the nitans cf soiidifying the thotiglts of aur
ablest inen as fast as they couid itter ilîcîn. 'I'iroughlîits
agene>' our chîlclrcn n'oîlcI acquire iore useful k'nawlcdIgc inat-
years w'ith far less labor than thecy now do in five ycats. The
letters ofilthtalphabet aînd orthogiaphy as nnw knnwn waid bc
entirely.ibordisticd, andi correct prononciation andi truc natural
andi visial sounui character substituted. Th' mtdent îvouid lic
lîtîpeti by heaong tht teacher prnaounce tht word, wlîiclî
the instrumient wothi at tht saine tisnc clescribe in soiînd
characters.

Such a machine wnrild write the whole cf Webqter's dicticinary
with a little (%ver fity différent characters, ai of which coulti be
more readil>' Icarnedti î:tn the spelling o aif ofui tue sinilest
words by mneans ni the alphîabet. 'flest cha.racters would cn.
vcy miore readily ta tht oîind andi senscs their inmport. than is
passible by any other nîcans. The futture gcnrr:iion wotild not
bic inesiIaJ>' axed ins reason out why if l' 1. 0 U G Il spcils
ploughi, 1) b U G Il most speli doughi. Tht aibitraty cliaracteis
which ive use tn express our t:iniihts vistiaily al c by no n mans
lit-oiteti ta ttvcntv-six or ta sz'eral hundrcci. for tht reason thtat
there are in man>' instances over thinly acccpted différent types
of cliarcter repicscnting the sante letter.

The first tesson bock for chqldren shoulti sia-. out thius: A
stands for ass, symbolical cf the min who introduccd the firsi
"arfýIation in tht formiation oi letters, for variation sakefalone,
makzing thet eacher's task perplexing, die pîipil's much more
irsnmc andi difficul, andi tht izcncral rcades vex;itiaus.

As truc sound figures cannot be changeti withcut al:erini.
thcir mea-ning, we may hope the characters, if thty ever shauîlti
caule ino generai tise, wii.l bce permiticti Io ret'îin their naîîiral
rotin.

This machine îvould save the author, elitor, reporter, studfent
ati Commercial mian a great anionunt of the cirîidgery af tht pteu,
and their bightrs hIras anti înst valuiable lime. They îvoiild
sîmpl>' have ta talk thtir hest thouplhts ta the mnachioe to have
thicm accurateli' recordcd ah îînîimîtd speed, in chiaracters
whîch will not requirc transcribing to lic undcrstood by others.
A person having a knnwledIgt of 'hese characters would bie able
In rend Gcrmnan. F"rench, Spanisli, or -tny othcr langîialZ re-
cordedi by the machine, pcifectlv andi wvih correct prantinciatinn,
althnugh the mraning might bc qîîile unintriligible tos hini. il
wnuîd bc a gict help Io the travellcr i0 ai inreign landi, as %veil
as ta tht student learning a farcigo language.

Io the stwdy of music thest characters would lie cf immense
ndvanîagc. Records oi ices played, b>' aur mnst able masterm.
%vith fclinZ sucb as notes aient cannai vtive. wvili Tepresent tlle
music shcets of tht neatr future, andi ail ncwsp:tpers-, bocks andi
other pnt cd matter will bc publisheti in ihe-se chnracters on

anc'tîfth tlie ainotint of papcî, di %% titi l.11tcr atnd more d's''n'l 1
type atii spacinh:s.

A knotteclge or thlese eh)iracters ivîli lit actquircd %vitiînui Illy
special effort or miental trainmng, as whitle the Icarner liblste in
a 'phone hie oi sec the chîr.îciers rcptcseîîtîî1 the words lie
hears wîdîiin, and whî11le spcaking lie iil ber bis îîwi wold.t te
cardcd. Such an instrument %%outil bc innd an able aîîtoîîîatie
sccretary, a trust>' automiatic stenuogrî;îlîr atic a reliable auto
iiiaîic typeveriter, :îiwa>'s rcady and tic%-cr tircd or in the way.
Souind ch.iracîers wouild bc less conmplex aînd friwcr in nuiner
than ail> arbitrary systent of shni dîand. Biv aid of suci an ip-
paratus telcphone-, woulcl he brough'It mo ilîtîr fullezil ine.iure of
uscfuitness, anti ait messages would be riccordcd withoui aildi-
tionad trouble. it would l>ecoiîîe a Itu;iite ii cicr>' office,
school and homie, the tutor, lielpmnate. slave ani fi ieiui oaI v-
cryn fromi baby te grc.rt graip.îpa, aind tht iuiot to) tht
scholar ; even to the deai or the bhl, or the diiinh, ni- thcain-
less, it waulicl lie a cnifort and a bles.Iig. t% .11l Ciuld uisi it ta
advantagc.

We have but toi callin to md the phionogr;iph to remiember
that attempts have been made iii tlîis direction, but Ille stylus
oi tht phonoîgr;ph niakes indentations an a soit inetcdiî, sud:l
aîs %va-<, front which the sotinds ina>' in a încasiire bcrc;îrodîtircd
'rhese indentations, however, have neyer hcco vistially decipli-
cred, and il is cloubtftl whethcr tht>' ever wîill lic. f a îniagî-
fieci section -at the centre could bc abtained, slîoinog Ihle varia-
tions in tht depth, etc., oi the indentations, it nîiiglit then be
possible ta read theni, but buch a plan wotild have no tuseful --
plication. In tht successftid snund.writcr the >sylîîs it li ist
bcefrec to vibrate, dischaniging a continuons jet oi ink aier hIe
miner ni the pen iii Thoînpsnn's syphon recorder or in the
teiephonograph.

MOONLIGHT SCREDULE FOR JUNE.

D.t>'of Lîglîî. Exi fas

.I...
S..
9..

3>..
.4. ..

2.

24.
25.
26.
27.

29.
30-

.i,.t. .00

i-o
$.0

S .oo
., 8.0o

S. 00

8, .00
8.00.

() .00
9, .30c

1'1.00

11. Ni.

's3.40

"3.40

3.40
N> lghî.
Ni> hîglit.
No> lig hs.

1. I.11.00

i1.30
iI.30

Z.00

2.30
3.00

.3.40
. 3-10

3.40
3.40

"3.40

3.40
31.40
3.40
.140
3.-40

il .M.

3.40
2.40

300
3.30
3.50
.4.2<)
4.40
5.00
i.zo0
5.30

(600

7-00
7.40
7.4c<y
7.40
7.40
7..40

58.40

5.10
4.40
4.40L

Thtc Cçtinhietl I.îîo:1 nt L.ight C.. oi New %Wcî,iinsir, It.t'
il x in îo h:vc <ioder can*î,tion the cniniîrîidîin ni a traiiiway, i..
connec« New WVemjnin<icr wt? V.incoivtr nnl Sic"c'%înn. Thîc ç.1k
tance hpctwccn hc two ciic. ii Stcvc'.bn. il alb".iî t'u-oîy-%Iî initcm
The maine conilany i- trpoîetlin havc nîî,e -in ofTer Io tie City c atîncil
ai Ncw "'Csîmin'îcr in lighu the Strcct-; of that City ai twrniy.tv pr'<
cent. ltsco tihan.at pucen. 1 t k tinçlcrtcxx ihbi tic C)t nricd:nn of
tlle railwmy i- contingent uîpon avitncin tis' i1ialbr Iif a 1'Ooîi. fii>
tht cit>' of Ncw %Vcsîçniinqcr and] tht mîînicipali>- of Rîchiii'n<l. fi ai.
prnhiaeil ta itilî:c tht w-Atcr 1,00cr ai Sc)ymi-tzr C(icki. int in inia t an
clccivic andi pxowc plant :il a coat% of nlinut $200.000., inql thîîs -11'Ctair
the 'Ahale <yaiUcm 1fra a wcr boule ialkcaI3ynîrC c.
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oluaîi.taîIîc» o).I rîtR rirait or atatY MOTI

CHA8. M. MOIMER,
OFFICE : CONl.Erw.RATION LIai. IIUt.L)ING,

Corinor Ymçe antd AkAuûatd Streefî.

TOI~O O, i'TeIphone 23a. .

Nrw VoxK L.Il'i INSUSIANC ILDlttING. MONTbtl<At..
Bell TcIepahonc 2299.

Atimt'itini races %rot rar.>aau.I on »pjlcatson. (>cdort for adveutialg thotd
reanh the office 0<pallcation not 1er han the îjah day ofth rac lis lmw.diately
peredutai date 0< i..ur. Changes inadymeiwenen, witi be matie w!%ee. desred.
wuthout sort the. advetaer. lait t nsaie 5aver cmidaisnce: th th. ianctiea

ot îeadrenater. ocîe.u for change ahouald reaca th ii ner as early a% the iand day
of the mont.

The ELaraîRcaL Nxs "aI b. maalles! to .ab.cribers in the. Dominaion or th.
United Flate. txxt (rr.. for Si.oo pet asnuoi. scs cent% for sit nsonsiha. ti pre
o<.uL.cnptkxa suit be remitted by curnency. in reaser teter. lor bvr p-rta orde-
paysable 1 C Il. Mortaeimer. Pla..d ot.d chequ. loatisanka unars. 23
vent. i.addeJ for co.toïfdiscotant. M.10e>. eni n aanr.amerd lettte att be at

tenderritk. Sub.otliorn (tom. foreign counîneis eabracod jo.GeneriPosta
Unin. St.ao per annm. Sutscription ave pay-able hi adrvance. The patie miii lue
dl.cmitinurd ai exptralion of terni pad for sr oo stipulaied by ahe %ubcaber, but
wheme no suda undeusandr eajou. will be coetaoscd tuatil instructions to dis.
continue are veWcai anti &Il arrasrages paiti.

Sub.criloeas may have the. mailing< addresa chaaae tas often ta alereti. »Ira
é,,ên7 eàaa«c. e rs U7  t&<d *d a mwll làr aw addreiu.

'refutdiahe iSsoffl Ib. mif.ed of the. faiure of sousibeue te receive their pape"
pmpooatiy andi uegulaily.

XIflor. ANN.,vU.PKmAt*tr.
Corve.poodeoce la irovaiet tapon aIl topou legitisaiatey omit wathn the *ape et

thuq lounal.

Tigtt "CArAtulANÏ KLiCCTICICAL NrWS" lIAS BEN AlIMSWTKIa TtIR
(léIvvCtAI. PAS11aIt oi Tîtic CAAtltAt rIt."iT[CCAI. ASSOCIATION.

CANADIAN EI.ECTRICAL ASSOCIATION.

OFFICE RS:

K. J. IX1NsrAN. t.ocm Mainager Bell Tetephone Company. Toronto.

zçr Victc.Pxitslt,11<T
A. Il..I. IntpectrCanattuan loard Vire Underirritmr. Toronto.

:NIa Vacrc.Pjtiasîraa..r:
C. IIERKLI.EV l'OWEILL. %lan.ie rOttaia Ekretric Light Co.. Ottawra.

S1<rbKRTKk-'litF^çUitElt-
C. Il. MORTIMER. P'ilaaihoe EIt.1<dxmciiAa. nKws. Toronto.

EX,caruvit Cosmbîl-ruoe:
1-. Il. cFR.N.Bell Télephone Company. Montreal.

GEO. 111t.ACK. G. N. %V. Telegraph Co.. Hamîiltoni.
T. R. ROSEIIRUGI!. lecMarer in Etc-ci tay, Sciaool of Practicali

science. TorotIo.
E. C. IIREITIIAUI'T. ýIerIin. Ont

JOIIN YLl.E. Manager Guetph GA% andtitric IÀght Coniansy.
Guelphi. Ont.

D. A.. STA.RR, Electracal Enganeer. MIontreal.
J. J. WVRIGHIT. Muîatizr Toronto Electric Lagbt Company.

J. A. K ' NMERER. Royal Elccînic Co.. Toronto.
J. W. TAYL.OR. îlanuger llctcrlaoço Carbon Co.. PciesborW.

0. IIIGMAN. Intanti Rrvepte Depaninuent. Chuta.

MONTREAL EI.ECTRIC CLUB.

Irmsdclnt. W. a SilAw. - otelEletric Ca.
V.e-rouleiît. Il. O. EliWAaatas.

!kc'y. ra. CFCS 1. DITkK. Y- StA SI. Famille. St.
ConrittreofhIantnagmrnt.T. F. PaCacc-rr. W. (;XItA?. J. A.DtucI.As.S,

CANADIAN ASC*IATION 0F STATIONARV ENGINEERS.ý

KxKC£ITVi IOAitl:
Presadent. J. J. Vaam>c. . or ni~j~ Trade Bldag. M.onatrent

Vae.aaalnî 'V. G. flt.ArizGovK, . Toronito. Ont.
Sccic4ary. JAXU! ki.N Kingeton. Ont.
lreaa.. IDuxc.w Rtlaaaaaraox. -Hamilton. Ont.

4"ondiàcior E. J. Philsp. .Toronto. Ont
t>oor Kecr.r. J. F. Ccii'>.. . Wiauioa. Ont

ToicoNrO 118A>.C1 No. i.-Mts and Illnd 4th FndAy râch anonth in
%0ff 1). Sh4ftEUSUWV Halt Wilson l'tuillps. llrits7uient. T. Zwnsel.

.ecray. Unienit>. Creseent.
lIIt.t.<ItA%cil No. a.-Merts lst aiid yn Fridaiy racka mont. ini

.Maccahr7S Hall. ,Jra. Lssncdon. President ;Wm. Naoms. Ccr"pondrnt
S.«rrtary. ail NWelangon Sirect Nort.

STuATnORIuIU C Noa 3.-John Ilair. Prcitien: Samunel H er
emmrar>.
fl,a'rn'nun ft Aiw.r5i N. 4.-Umies andl andi $11 Friday elsch naoath.
*\ Xlktv tPýna.: )"%rh Ocle. zectaty. Brantva Cordéige Ca.

LOND>ON IINANCIt NaO. 5.-Mcets in slîcriâomi hall finIt Thunscday nd
lait Fni<lay i eluiach ilîonth. 1.Mitchcll. Pressident ;William Mdeaden. Sec.
icitay *Frmtuutvr. 5'm kichtnond Street.

Nio.-TatEAL DlkAhcii No. a.-Nlects ist endi 3rd ThîtsdY rach mionth.
in LuuginSWn 11.111. Cig strect. Prcflkaent. jus. Robertmo; firt vicr-

rni. H. Nutt.tII: second vice.president. jus. Badtigr. stcretary. j>
Yok. flord of Tlradue lluildlng - trensurer. Tlitu. RyAn.
SM. l.AUXRl<r # keffCi No. 2.-Merts eyrry Monday evening ait 43

tionsecouars atrect. Nlont.-rtl. R. Druuin. Preident; Aifrl I.attour. !ecte-
tary. 3o6 DelW.e strret. St. <.unegonde.

IIkAISON MA?.. HANiis No. I.Mrs It Anti 3id Friday eAtch
nionth. in City f iit A. R. Crawford. k'rcaident. Arthur liing.

(iUoiLPit lir'A<clit No. 6.-MorIets ist and 3rd Wedncsday cach nîonth ast
ý:30. pIni. J. Fordyco-. I>residçnt: J. Taack. V'cePrvtident; H. . lei.eî.
%uag. Km-%crct.-ry; J. Gcey. Fin..Scetaaty ; Trçcasurer. C.)J. .lorden.

OTAWA JIRANCII. Na. 7. - Mects andi anti 41h1 1uesday. catch
mnonth. corner Blank andi Sp.arks sîsetu Frank Robeit. I'reident. F.
MJrfniII. Secreîaly. 332 Wellington Street.

DXSIIWN IlitANCîl No. 8.-%Mt$ CVe anti wec in catch month. Thos.
Merrili. $ectary.

BKtLu4 liaaAN.C11 NO. 9).-Matts and andi 4%h1 SRUatlaY elch mOnih xi
8 p. ni. WV. J. Rhodes. President. G. St'emnmett. Scnetary. Ilerlin Ont.

Kîsrsmb DBKA1cH No. to.-Meetau lit and 3rd Tuesday ini mach month
in Fraser Hfall. King Qtrcet. att 8 plu. J. Devlmn. I>rcident: A. Strong.
Secaetary.

WaNxuto llltA1 No. si.-President. G. M. Hlazlett; Rcording
Sectetary. W. J. Edwstrts;. Fiunanlt Scrtary.MTos. Giray.

KiNcARDiNK IBtANtI No. aat.-Moets "Mer Tuesday ai 8o'clock. in the
Engine&rs Hall. Wuiterwoeks. President.J)os. Walker; Secredary, AL Scott.

WlAit-Oe4 hitA4NCI NO. t3.-Preident. Wm.* Cratddock; Rec. Secre.
tatry. Eti. Dianhama.

1>RTE$tIIoMOU(H RNCIs No. 14.-Meeta anti andi 41h1 Wedneiy in
eatch monta. 'S. Potter. President-. C. Rotuason. V:ce.Preside:nt; W.
Sharp. enginrer steam iaundry. Charlotte Street. Secretary.

BuocKvitl.K BiaA1<ci No. sr.-W. F. Chapman, President: James

CAXIt.<1N P.Acr, BRANcsi No. x6.-IV. H. Rouîh. lreaident; A. M.
Schofirld. Secretary. _______

ONTARIO ASSOCIATION 0F STTiý,rONARY ENGINEERSQ

atOAlIt> air VXAMINEItS.
Prealdent. A. Aucs. . Brantford. Ot.
Vioe.Pteaident. F. G. M.IitFLt. London. Ont
Retîstrar. A. E. EuiziNs z3 liorden st.. Toronto.

romeaer. I. MAciL. . 28 Napier st.. Hamsitton.
Saotor.>1. A. McANt<bmKWS. T~ronto.
ToitoNoo-A. E. Edkinc. A. M. Wickens. E. J. Pillips. F. Donatidion.

HIIi.ro,-P. Stota. K<. Maccie. T. Etliott.
DuaAsTFn-A. Ames. care Paîteson & Son!.
OrrrAWA-Thomaa Watesley.

KacINGÇOx'-J. Dealin (Chic( Engincer Pénetenuary>. J. Canmpbell.
LONtio,-F. Mitchell.

NiAGAICA FAU.s%-W. Phillips.
Information rrgarding eurminations will bat furnishei ona~pplication ta

amy member of the I=çLoaai

THE proposed exhibition at St. John, N. B., the coming
au:umin, has been narned Canada's International Exhibition.
Tht dates chosen for this Exhibition are Septemnber 24th ta
October 4th. The Bloard of Management is comnposed as fol-
lows :-WV. C Pitflid, president ; A. S. Law, vice-president ; Ira
Cornwall, vice-president ; jas. Reynolds, teasurr; J. C. Mit-
chell, secretary; Chas. A. Evcrett mnanaging, director.

THE Propcrty Cnitee of the Toronto City Gouncil have
ivety properly refused ta consider the requiesm ai the Toronto
Island Residence Association, that a clause be insertedl in the
patents fot the water lots prohibiting &II kmnds ai vebicular
traffic, and especially the operation of a street railway on the
Island. Evert the persons 'dia prescnted the request wiîI
probably be plcased a fev y %as hence that it did flot receive
favorable consideratiori, as it is welI nigh certain that an electric
railway on the Island wilI be an accomplished fact within a few
years, and wilt tend ta enhance the already great popularity of
tht Island as a pîcasure resoat.

THE' United States Circuit Court ai Appeals at Boston1 on
?*ay iSth, revcrseid the decision given by Judge Carpenter on
Dec. zSth, îSg4, dtclaring the Berliner telephone patent ta
be invalid. The reasons tapon which this decision is faunded
have -ts yet not been niade public. The Electulcal Engineer,
counmenting on the decision, remarlcs thsat while il conuplicats
the situation, it doits nat appear ta narrow tht telephonic field af
opportunity in any essential particular, as secourse can alu'ays
behadl ta themagnetstelephone, which hadalready been brougt
tai a high state of perfection until its use was rendtred unnecti-
smr by the decisions of JudRe Carpenter and that of the U. S.

Stapretie Court in tht Baie case The opinion prevails that the
Cnvernment 'dil flot asic tht Supreme Court ta zeview the

case.
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Tur Executive Caîniilitee of the Aisiericin Street Railway
Association hetd a special meeting in New York City a fartnight
aga, tu fîîrther arrangements for the Annual Convention ta be
lield in Nfontreal. It was decideti that the convention shoulti
optn on Tuesday, thet5th of October, anti continue for four
days. MIr. G. C. Cunninghamî, manager of the Mlontreal .Street
Railway Co., who is a member of lie committee, was piresent,
and assureti the conimittet that the Association would receive a
hearty wecome (rom the citizens af Montreal. Col. John N.
Partritige, oi Brooktlyn, N. Y., was electeti seeretaty pro tem., ta
MI1 the vacancy causeti by the recent death of the sccretary of
the Association, the late WVm. J. Richa'idson.

1ir now appears that calcium carbide, train which acetylene
gas is mianufactureti, will cost at leust Sî6o per ton exclusive of
the cost of the air andi watcr tight druins, in which it is reiluireti
to bt ptclttd for shipment. Il will be rememubereti that when
first tbis new competitar of the electric light was annournced. the
rosi of calcium carbide was placed ut $30 per ton, andi electric
lighting concerrns were in cansequence somnewhat starîleti at its
advcnt. Tht ltnowledge that the cast wi,1 exceeti Î-ve stues
that simi shoulti be sufficient ta relax the electric light man's
fcars, at least, until the nexct wonderful discavery shail be an-
nounced. Thti fate of such discovtnits thus far has served ta
sticngthcn the conviction that tht electric ligbî has comt ta
stay. ___________

TUE truth jf the wise man's saying that "A hit knowledge
is a dangeraus tbing" was. very weli illustrated recently in tht
proposai made by the ueltct.ician» afra smali lighting plant ta
add ta tht capacity of the station by the purchase of a new
alternating dynamo, which should be i-un in paraliel with the aId
alternator. Thus boldly stateti, the boldness of tht proposition
dots not stnike ont; but when investigation shows that, in tht
first place, tht spettis of the two machines werc such as ta pro.
duct quite différent periadicitits, andl that, in the second, tht
old machine was surface wound, non-compaundeti, white tht
new ane is ironclad andi compoundeti, il maltes ane wonder
wbat %vould bave been tht result of tbkr parali running. Suîp-
pose them ta have had tht saine frequency, they certainty coultil
nlot be expected ta have anything like the saine e. m.£. curves,
and the combining of thetwîo wauld have given a resultant
curve that woultl have been interesîing ta trace, inot conducive
ta high efflciency. But addt ta this dissimilarity tht further con-
dition of difierent frequencies, andi we have something sublime.
Let anyane draw a diagram for himself; bath of assumed curves
and af cannectian ta feeders, andi il will be plain that white the
machines are ir. step (which they vil) be penic.dicallv) everythin4
wili be ail right; but ibis condition of affairs will be of very
short duratian, and by far tht larger part of the time the alter-
nators will be %nore or less short-circuited through each othier,
until, periodically, îhey wili be actually dead short-circiîed!
Tht "electicians" of sinail plants can amuse therrîselî'es with
direct current machines, if they like; but they should leave
alternators and induction apparîtus severely alone.

TuE trolley is charged with brcakiniz seniously into tht traffic
hitherto, cortrolled by sieam and horse-power. Tht bicycle, on
tht ather hanti, is proving quite a formidable competitor ta the
trolley. In Denver, Col., campetition froni tht "1bike» bas been
Sa great that tht wages af môtarmen have been reduced, and tht
schedule of tht railway cut dawn at certain limnes of the day, and
when tht weather is fine. Tht statement is that there are 10,000

bicycles in daily use in Denver,.t ciiy of about s t0.000 popula-
tion. Il is ligured.that if each wheel takes only ten cents aday
from tht receipîs of the street railway, a laits af $2,000 a day mn
grassmrceiptstakes place, or S3i5,ooaper year. Thisikperhaps,
an exceptional case, for in Toronto, whert wheelmen àtre bup-
posed ta be on top, tht maximum census bas placeti tht number
of bicycles in usent tiot more than :ooeo. But even irn the
larger cits, where compelition is less liltely ta bc feit, there is
a notictable interférence with the daily business of tht trolley.
Il vas stattd by a daily paper, that tht Toronto Street Railway
vras seriously cansidering wbat methoti coulti be adopted inmeet
tht competition aubhe bicycle that is alrady recognizeti as a factor
lhte. Ont sugMetion was that cars bc consîructzrd te carr
bicycles, so that those planning a tiil ta saine of the out-Iying

districts ight have tlieir wheels carrieti for îlîtm. Tht stig-
gestion hardly sceems a practical une ta whieelmten. ont thiing
is certain thnt electrical power for railway propulsion ba:s camie
ta stay, andi users cf sizan must coîi it as a lending elenient ai
the future Equally sa, the bicycle bas caime ta stay, andi street
railway ronîpanies, andi those controlling lines Yuîîning outinto
sîîbtrban districts, bave gai ta take the %whîeel inta con!îicieriti( n
in their plans for tht future.

TnERE is so 8reai a différence between various miales tif ai-v
carbons, as regards their ligbt giving titinities, that cvery arc
plant shauti make careful txpcruîîîental tests tadeterinn whici
is tht best tar its peculiar conditions. before deciding in favor ai
any ane in particular. Caibons, ta bc thoroughly saîisfictory,
anti economical in use, niust posstss a nuinher ai fcatures, aIl ni
wlitch require a very great dcal ai attention, during tht various
proçesses of manufacture, and tht finisti article represents
years ai close study andi the result of expernients cotinî,
hundretis aithousantis ai dollars. k has been shown by ahigh
nutharity rccently, ibat the light giving qualiuies of sever-il car-
bons ai durci-cnt maltes variedl during an experimiental test aînong
thranselves, by so mucb as 5o/., îlîat is, that cf tvo, carbons
testeti under the samne conditions of current, pressures, etc., ane
would give twice as much ligbt ars tht othier. fithe test hati
al.;o shown that the light, anti lufe, varieci inversely, then there
would be no atvantage in using tht hiéher tfficiency carl>on
(unless. af course, customers wert gruilbling as ta tht amouint
of iight), but thty did not show any sucb relation, as holding
bttween carbons af différent maltes. On tht contra-y, they
showtd that camparing malte with malte, they were distinctly
carbons that were better, commercially anti electrically, than
others that would give a better light, anti in proportion would
last langer than others. A careful study ai tht roaons for such
différences, led ta the very intelligible conclusion îlî;ît that car-
bon ta the mianufaicture ai wbiclî was given the nîost scientific
attention, was tht besi aIl round. It is unnecessary ta more
than suggest that camplex processes of nianufaicture necessarily
impose a higher cosi on tht finished prodluci, anti every intelli-
gent station manager shoulti decide for himscif after cxlpcri-
nients, which k tht besi for himseli. Cheapness is bynosieans
desirable in clectunical apparatus, anti tlîereare iiiany station
minagers who hclicve (anti aut on their convictions) that a S700
carbon is more than Stoa de.irer than an $Son ont. The ct-
tnical înachinerv andi apparatus anti incîlmots afito.day ait tht
otcome ai the knowledgt P-iiner durini: tht last 25 Or 30 ytears
of experiniental work, andi modern metlîods ofistatin mariagc-
ment arc based on tht experience gainetl, alitei very dcarly pur-
chaseti, durinz a sinislar lcngth of urne. As ench detail is more
careftollv studieti, ntw di, ections are discovereti in wvhich econ
amy ks possible, and il behooves evtry intclligent station manua-
ger ta lteep hanseli thoroughly absensi oi the adv-ance talting
place alnng the wholc uine of progrtss.

AN4 unfortunate accident occurret il tht power-houst af itet
Toronta Railway Company somne days a-go. *l'le elecîrician,
frian Chicago, in charge ai the new Siemens- Halslte generator,
that hati been placeti in position some tbrce weeks previous, un-
dertook, ta sci-ape tht machine with a kniie. Tht resuistha
tht knife was drawn in and tht crrent shoru-circuiitet; tht
machine vas badly damnageti, anti severely btirneti tht attendant.
Tht accident threw on ta, the genratar ai the Canadian Gen-
ci-ai Electnic Company, whicli bas been doing excelleiit worlt for
tht past six months, so great a strain that a portion ofthe bounda-
tion gave way, anti throwing soine parts of the machine oui of
gear, considerable injury vas dlonc ta it. Trafic on the streer
railway was for -& short tiote siappeti anti during repairs thete
was some restriction ia the nunber af cars running. Tht
Sie.-nens-Halske machine bat flot passeti oui ai tht -bandis ai
the electrician ofthe tii-m. wbo liadt came on from Chicago ta
furnish tht usual tests. '%Vhen tht accident occur-et andi tht
electrician in charge vas disabileti, in response ta t. telcRra.phic
message, Mr-. 0. S. Lyford. chief elecnacian of the mianufaciurers,
came in Tom ontu ta superinuenti repairs. Within a veek the
generator was again in running order,.in<l that ai tht Canailian
General Electric Company some days beore In conversation,
Mir. Lyfard remarktd that sa rapid bas been tht growth of
electric power for railway propulsion, lighiting andi nîanmufacturing
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purp)oses, tht those interested hnvc flnot realiteti the ntceseity
there is for expericoceti management in liandling thc business.
Only a week before the more serious accident mentiont saine
trouble liait occlîrreti with tlîeS'emntns. I-Ilskcegencritar thraugli
the carelcssness ai an employee in undcrtaking to perfiarm saine
work, wlicl, hiait the necessary experience been possesseti,
woulti have been execgitct in a proper andi skillful maniner.
Sinice the reinoval of Mr. Davis, tortmerly electrician oi the
*roiunto Raiiway Canîpiny, to Detroit, there lias been noexpert
clect rician in cha rge of the Coin pany's busi ness. The trouble of
the past week would seein ta indicate the unwisdoni oi this
course, atI ycm the Toronto Raihway Company is flot alone negli'
gent in this iniportant particular. Tie writer was iniormed by
M r. Lytord that t rouble was con st::ntly dccurring in c5tablish-
mcnts wlîere electricity was uscd froim the fact that skilled lielp
was ni emnploycd. Trhe inîpiessian is entertained, that if ai
is a master înechanic it is not difficuit fur himn ta add ta bis
knowetigr a peifcct understanding ut electrical engineering.
Experience is proving ibis tabe.a gatt mistaike. A comparison
oi the metlîods pursueti by the steain engineer in the manage-
ment of an enigine or locomotive with those of the majariîy ai
men in ciarmeof electrical ma:liinery, shows a vcry marked
contrast. Tht engine or locomotive is cleaneti anti inspccted
every thay, anti if only a sliglit tiefect lhas beconie nianitest, i is
put in tep.tir an the shartest opossible notice. We féai that
nothing like the same carcfulness is exeiciseti in the operation
of street railway and other ciectricai machinery.

TIIF nccssity for careful calculation of evcry feature ai an
clectric ligliting installation, was neyer more strikaingly illustrîted
nor tht danger ai guessing mare plainly shown. than in a case
caming recenîly under the notice ofithe writer. It was proposeti
t0ad tit t the capacity of a station, ana ta extenti the wiring into
several new directions, anti this necessitateti running a new pair
ai mains, anti the establishment ai new centres ai distribution.
rhe aid wiring systein hati been caiculateti for 5% loss, andi tht
new machine was ta bc overcompaunideti for ia%. lit may be
incidcntahly mentioneti that it was first proposed ta rua these
twa machins-tht firsi an aIld type uncoinpounded, anti tht
second, a quite modern, higih.classed, compoundeti alterniatr-
in parallel,onhy for saine reason the electrician in charge hesiîaied
anti tht plan 'vas flot carrieti out. lawever, the wiring plan
was arrangeti. anti was mare ar less a capy ofithe olti 5 % system.
This inclutiet a pair ai No. 2 mains, frain the dynamo ta the
main tlistributing point, anti this sire %vas adopteed for the ncw
systein ta carr tht saint ampernge, tht saine distance as in tht
aid, the reason being thai this was tht sire "in the ather systein
that liat ;îways given gond satisfaction." Sa that because Na. 2
wire 'vas right for 5%ý loss, it woulti bc ail riglit for maX Ioss. The
expression for tht proper sire ai wire ta czarry any ticsireti cor-
rent, A any requireti distance, D with an E. MN. F. oi E., with
any perceniage of loss 1>, may bc reduceti ta the tollowing:

zoo-il'
Sire-C x 1, C being a constant depending an A, nnd D,
antd E, whiich expression shows that the sire wiIl va, y, very
necarly, inverseliy, as 1'. Taking this particular case into con-

sateraton,wtvefin:ironi he :bov, t:aî Size for 57$ aZl

44p » being tht two perceniatges.) Sa that tht new mains ïhoulti

only have been -2 ths tht sire af tht aid unes, instead ai tht89
saint sir. FQllowîing this up with the partikular data useti, --
suits in findinR nt tht primaj.- transformer terminais, about 42
volts more than there shoulti be, andI, taking tht ratio of trans-
formation inta account, we shoulti get 4.4 too high voltage at the
Iamps. Eery ont kiiows what tht efifect ai ibis wiil br- This
is prabably a very' exceptianal case ai ignorance or cartlessness
-ct us hope sa at ltast-but it serves ta indicate thetzrsults ai
insuficient care in tht calculation ai a wiring systein.

In conncctian with this above calculation, camnes tht ver
Prtninent question, " W'hy 'vas; 5 loss useti in tht first.c.ue, anti
no su- , Tht distance ai transmission was over a mnile, anti
tht expression showes that ltss than balf tht weight ai capleî'
siiight have been useti, with an appreiable saving in first ççýt.

A very easy calculation turiher shows tîmat taking iat accaunt
tht sliglitly increaseti ftuel consuimptian requireti by tht 5%
greâter initial E. M. F., the annual saving in intertst ndt delîre-
ciatian by sa retiucing tht capital expenditure, is t1uite ippre-
ciably greater than tht cost ai the fuel increase requireti.
Great stress bas been laid in tht cohumns ai this paper
on tht necessity for carrying tht stricîest econoniy iat
every detail ai tht design anti aperation ai electric, iighting
andi power plants, anti tht instance here citet clearly shows the
tesults af such rule ai thuinb nîcîhots ai working. Ench wiring
plan shoulti be calculatei for itselt, anti every volt drap accounted
for betweea tht brushes anti tht lamp, mn ortier that tht terminai
voltage inay be as requireti.

THE PROPOSED BELL TELEPHONE COMPANY BUILDING,
MONTREAL.

MENTioN was mande in the EI.ECTRtCAL NEws saine inonths
ago ai tht tact that the Bell Telephiont Cunipany hati purcbased
a block ai landt boundeti by St. John, Notre Damte anti Hospital
streets in Mantreal, as the site for a mattnificent new fire-proof
building, ta be erecteti in tht near future for tht company's use.
Sinct this announicenient was macIe the architect ai the propused
structure, Mir. Maxwell, bas been bîîsily engageti in designing
tht building, and the plans are now sufficiently acivanceti for us
ta be able ta give aur reatiers sanie idea ai what the structure
wilh be like. The building 'vili have a frantage ai 35 fet on
Notre Dame street, iaS feet on St. John street, anti 98 feet on
Hospital street, anti will be six siureys in height. It 'vill be
constrticted ai terra-cotta ashlar anti prtsseti brick of a light
saumon tint, with terra-carta tri mmings, anti ornamented in the
saine shatie ai color, anti -vil[ be matie as thoroughiy fire-proof
throughout as possible. WVith this abject in view, no stone or
waod will bc employeti in the exterior ofithe building, wbich will
bc con st rtcteti entirely oi stel, brick anti terra-catta Tht win-
dows ai tht raains in which the telephane apparamus is Iacated
'viii be proltcted by rolling steel shuters. There 'vilà be tire
escapes leatiing ta the roof from tht apcrating main anti firon
every story ta the basement, tram whence a flrt.prooi passage
'vili afrord eit ta tht street. In addition ta this there 'viii bc a
stand-pipe for fire purposes, with hase on cach floor.

Tht floois anti halls of corridors 'vili be laid wmth mosaic.
Tht main entrance 'vili be an Natre Dame street. A corridor
ten fcet 'vide anti eighteen tect high, panelleti in inarbît. wiil
exte-4:1 rigbt tbrougli tht building Ia Hospital street.

'rti graund, floor af the building 'vit boe fitted up as a hatnk,
anti 'iii be entered front tht corner of Notre Daine andi St.
John streets. Tht greater part of tht building 'vili be occupieti
by the Bell Telephone Company, the general offices ai tht coin-
pany being located on the second floor, anti the aperating room
an tht fourth fluor. Th;s room will be thirty-two (cci .wide by
one hundreti anti tweity-eight feet long, anti will be splentiidly
lighteti by tour windows an each sitit, as weli as by sky-lights.
Opening off tht opetatars' raomn wilh be a recreation anti lunch
maoin for tht aperatars, with steel lockcrs for eacb aperatar, ac-
cammnadation being provideti for 125 aperatars

Tht third fluor wili bc occupieti as a battery room. Tht
second anti fitth floors 'vill be fltiet up as business offices Tht
building will have twa elevators witb a speeti ai 35o ftet per
minute, apei7ted by electricity.

Tht cost ai this magnificent building wihh bc in tht neighbor-
bond aaquarterofai illionoaidollars Itis expectetithatthe
structure 'viii be maofeti in befare tht close ofithe prescrit season,
anti 'vii be in possession ai tht company by the beginning ai

Mai8g6.

Iti, said thut the Hiamilton Ectic Light & Powcr Ca. will refuse
tc6acccpt the citys offer af a two-c ycars contract at $9ocaa per light.
'Me comiuny aller ta cntcr into a favc ycars' contr=c at $gt.2s lier
light.

Tht tollowing gentlemcen have heen clectetl as the Board ai Dirc-
tors of the Interntional Radial Ralway Co., which is àeeking a charter
froni thr Dominion Govermceni: Alexantder Biurns, M. A., D. D.,
A1cxznder cRay I.l.; Thos Ilain. M. V., Dundas; jolin Ilooci-
lots, Thu.t. Miller, 'M. D., J. E. O'Rcilly. master in chancery ; Peter 1).
Crerar, M. A., F. AL Carpentcr, WV. N. Myles, Thomtas lIaiisay, R.
IL NIchay, a.IMc}Kay Bras.; âAId. A. Il. ?%cKeown, J. . Smnith,
William Anthrewi, Guelph, anti E. J. 1'uweil, London.
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N4EW N4ON-09AGNETIC ARC LAMP.

U V. W. I isit.

Ttis Innp for entier constant curtent stries, aîlernatingl or
constatît potential circuits irni ny genetator, is gns'crned hy
the thermal wirc, lever and counlcrictitig spring as ustuct, lit
insteati of a citich or tack, it enipioys a sctcw ferd witi morit
sensitive nleclianismi.

lThe screwv feed is a nicw, simnple anti valtable icature. Il re-
tards te fitl ai the carbon sa as ta preveal ove: -fecding, andi il
us flot affécced liv a dirly carlian rad. The eau-bon rosi cîrrics at
ils upper eand a travelier svhicb engages in the deep square rul
thrcati ofa long scrcw, the thtcads ha :ini a pileli of about hali
ain inch. The traveller s;rnply cardes the rai, whicli is fret ta
ttrn for convenience ofttiinuning.

rleabject ai lte screw is ta maintniri a slow, regulitr andt con-
tinuaîts fecti, sa as ta obtain an absoiutely steady ligl iii place
ai the iaterniltent fccd and constantly vatyint; c. p. and e .f
incidentaIl tn ost ai tbe ciutch antd gear laînps. For constant
current stries circtuits lte lamps arc cluipped withl a simple
variable shunt resistance anti an autoalaic switeh wh;cb aibo
acts as Ilte dît-ouI.

This device tends ta inaintain the e. m.f. atnd current oi the
f ine constant in oppositin ta the contra ry tendency af theilamp,
for as tire resistance ai the arc increases the resistance ai th,
shunt will correspoodingly dctcease, and vice versa. By eim.

* ploying tbis autamnatic ct-tout and variable shunt, there is prae.
tiealiy no butning out oi the shunt couls or apening ai the
circutit. The longer lte aie, the greater wiii the current be pats-

* sing througb the shunt and the less ils resistance, as the resisi-
ance shunt will autonîntically decrease in proportion ta the in-
creaiseti resistancýe ai the arc.

Inl the event ai the carboas breaking, the lever ai the cut-aut
will act and by rapid sicps vary thc shuint resistance until the
lever reaches the ltne terminal and makes a short circuit, when
the iatnp andi shunt wihl lic completcly eut out ai circuit and the
fine wire bridged across. As there is no breakin& of the circuit
witbin ibis lamp, there is noaarcing or interference ta prevent tue
perfect workiag ai lamps anti circuit.

On starting a newiy trimmeti lamlp emplaying ibis automalie
switcb, the curreni will, when the hand switch is open, have îwo
paths--one thtougli the lever ai eut-oui andi a salit resistance,
the ailher trough thc carboas.

The tesistance ai the fine Ilirougli the cuî.out is matie a trifie
higiter thtan the sresistance ai the Jamp circuit, so thât the auto-
matie device may responti mate promptly, anti by rîpcning the
fine farce the whalc of the curreal thraugh the iamp. Hete
again the curreai finds Iwo paths, ane thraugh the carbon and
the other througb the variable resistance shunt.

The ctimney top is furnisheti with a cross :îrm anti insui *ated
hanger. The cross armi caruies the wirc lcading ta the lamp,
tht whoie makzing a gooti substitute for a hanging board. Tht
lamp top, chimney andi cross atm rnay be consitieted as a separ-
att part fromt the lamp praper. Tht top carrnes the hanti swiîch
and the automatte variable resistance, contict plugs. terminais
andi wires.

Tht wires pass ihtough instiating and w:îtet*tight, bushings ta
tht terminais. To titis upper part the iamp Propet may lie at-
tached int a simple, handy and rigid m:înner, w hile tht upper part
is hangiag, eo that a defective iaînp can be removed anti re-
placeti without inteiering wilii wires, swvuîclt or circuit. To lower
tl globe for timming it is simply necessaty to telease the
clamping screwv in globe luolder, whea the globe may be Ict
douwn until ils top is in fine with the lower carbon hoîtier, at
which position it wiii bce helti by a flexible wirc cord. MVenîtht
globe is replace t he wire is coileti back, into the base ai lamp
by tht tension ai a sprtng. To remove the globe entirely it is
simply necessary ta uaserew thet htumb nut nt the battanm so as
ta release tht wire from the boîtier. The caver is readity
loiwered or removed by pattly unsctewing the twa thunib screws
at the side. A glass tube cacircles the carboas ta increast the
lengîli af their life and keep down tht resistince of the arc by
excluding cold air. This lamp for ail ctrcuits is bîug anti water-
proof. andi being ptacticaily sealed, ritets noa spark arrester.

A biranet ai the Canatiian 11farine 1Enincers Asocialian is in exli-
ece ai H1alifax, andtri mees every Ftiday evtaing in Temple af Ilanot,
in tht city. Mr1 . WV. I. Parkcs la tht seclary.

SPARKS.
An clectric rniiway l>etteît Barrie andi Aiiandîlk ts li>ing îailkvui of.

Mefr!.%rs. l)oitson & Co>. havc licuttie Ille otner,. of tc Canîifflgionu
Plteltri Lîghî Cc).

i'erniiiisi liast lien grants-ci tlt caîitn of %t atiumi t u la) .1 tck
graphie cafile i<> the Aiîlieu suit (if Puget sittît.

lli Gnnantxîuc Eltctuic Liglit Co. atrc rc>otrîl trih c qîlaciil tharu
inateetlcircuits by wires of larger cruvr,' section.

11fr. P. A. 1.avini, oi Gait, bas acceîulcd a potsition Il cunîtlecîtin w ith
te new clectric rondi now uttier consiterairîn ant.sîan

Tite Tororuîu Street Raiiway Co., have retcdtt to cantiper% ilittecti
uiîi iorsc-cars, wlîicit wiii lie useti as sleeping lents il Victoria Park.

Tite contract for steel rails for lthe Guelphi Ele1ctrie Raita as lIctti
given 10 11fr. Geo. Baker, oi Hlamilton, representing tbilIlinois Steel
Co., of Chicago.

Tilt receipt, of te Toronto Strcet Raiiway Co>., ti ls Q.%ttn'
llitld-tY, were $5,700, Ilting $1,700 in cccels ut Illte cersltitntinug day
of tlt ireviaus ycar.

Tite Montreni Park & Islandi lailway have orcletet a ntttilher of new
cars fot use on their stveral fine,.. Wtork on the St. Lttrenit tteilsion
wili lie coimmnenceti innetiateiy.

A liy.Iaw has passeti its secondi reatii in the City Coticil tif Si.
Tlaonaba, to grant a firan:bisc for the consîructioa of ant teicric strect
raiiway througli the sîrtcis of that city.

Mlessars. Thos. W. Neux, Normea~ Wtestwaod MtcLiteil antiCtd
liat have i3een irgisteriet praprictors of -Ntr.s, Ba4re ite,
decalers in clectricai supplies, Montrent.

The Ottawa Sîtecrt Rtaitway Co. have ettacludeti an agreemtent tmutter
which the company's fines wiii lie extenticd lu If intonbîtrg. Tite work
is expected to bc compîcetid by the first ofijuiy.

The prolîriclors af the7 recctly orgnnireti Kay Elecîric M ig. Co., of
Hlailtont, aie atltig new nîachincry tri Iiir iinanttfactory, anti %tilt in
future manufacture transfornuers anti altertniing ntaeltincry foîr liiting
puritasms

The Montrent Street Railway Co. rt.ccntly inaîtguratetl ant %il.night
service. Il is reportl duit tbe entlrtas of the conmpanly lias becen
thus fat poorly t twarded, anti unls flit raffle illprot'es che .wizWce wili
rrobably be withdrawn.

At the atljourneti annuni meeting of tht Toronto Street Rtilwa.y CO.
tirt foiiowiag directars wcre rteetel t: WVo. btcKt:nzie, Ja%,. Rosit,
Geo. A. Cox, Jus. Gunon anti Il. A. Everett. The staltinrt of carn-
ings show a net gain for APril, '95, Of $12,116.77.

Mesrs. %tV. J. Thompson, 0. llirIre, J. blacWV. Telfer, J. J. O'l)on.
ohue, E Latimer. K. A. MIcltae anti IV. A. P. liyrchl, htave liasseil tilt:
exatiiinauion forjuninots in clectuicity andti nmagneti.smn ai the Toronto
Technical School. Mrf . W. Ilnln passei te %tinior exitîtinalion.

It is annaunct thai the Cataract Construction Co., oi Niagara Fails,
trill uol undertaice 10 deliver powcr es-en ta local constiment tintil thcir
secomnd large dynamo shail lie rcatly for opetration. One tlynatnu is now
in positioianti working urdler. Il is expecteti that the camiany will lie
in a position to furnish powct by the itni of August.

Arrangements have btn matie timiîer which the Ilamilton, Gritnltsy
& ltamsviiie Elcîric linilway will inake cannectian witt the i lamilton

Steamboat Co., for the transfer ai passengers andi freigit. Thert wili
bce fout freight deliveries rlaily ai Bartonvilie, Stoney Creck. Fruitland,
Winonn, Gtimsby, Sinishviilr, Grimsby Park ant I tamsville.

The construction ai the Oshawa Fiectric Street ltailway is bcing pro.
ceedeti with bYMes. Altcarn & Selper, of Ottawa. N1fr. E. iv.
D). Butler is oversccing thc work on icItaIt of the Rathlnîn Co., of
Ucacronlo, wha arc thc owners ai the franchise. The roati wjll ruit
iront the railway riepot tbraugh the town, with lirancb fines 10th litria.
cillai ma.nufactotles, and will lic ptincipaily useti fot the transéotation
oi ircight.

A syntieate repiresenteti by 'lr. Ikeemcr have maclc detleî îtrapo.
sals to thc city council of QuclKce, for an clectric railway franchiçc:
througit the principal stretit of the city anti St. Rocit; the syslemn la tic
connectd witit the Quclbec, Montmorency & Charîcliais Raiiway. The
synidicate oflrcrcd to, pay la the city three pet cent. of the gross recipis
fait wo ycars, anti four pet ceat. for the balance ai thirty ycars, in con-
sideration ai a franchise bciag given temt for thc perio i ncratincdi.

M1 r. J. S. Lane, who iccentiy tcok up) bis residcnce in Auttrralia, ns
Commercial Agent for Canada, lias sulimaitteti the Sytdncy Btoardl ai
Commetce a sciteme (Ot construction liY Great hiritain, Canatda and
Autralia. of the propoced Pacifie cabie. I is proposet a lîhorrow cighl
million dollars, ttc calitnateti cost of the work, ait the credit ai the
countries iaîecaed, ai two anti one-haif pet cent. M1r. Lalkc c:sti.
mules tihat thc interest, capital anti working expene cao lie paiti in
îwentyfilvc >cars out ai bauf ai the tidateti business, at %wQ ýhillings a
word. The scheme ii said ta have been weil reccil cd.
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LEGAL MEISIONS.

TORaONTO Sl-îuýkr RAILW~Av CO. V. 6oSNF.I--A deciiin of
the Suprenic Court of Canada led the Toronto Strret Railvay ta

cxpct lit tie mibîIine hc id threlaid down, th.it a person
driving a te-li acros a steami railwvay track is obligcd ta look
bath ways beorc lie crosses a track, ta sec if a car is roining,
applie<l ta persans clriving across ilieir tracks in Toronta. The
Supreme Court, lîowce'cr, did not npply the saine rule tai cases
ofcelctric cars in citie5, and where ani action was brou&glt for
dainagcs arising in cansequence of injury by a trolley car collid-
ing witb the respa)ndent's teamn, antd the applicants contended
thînt lie dii flot sec if the car was comning beore he started
;icrass thet rack, aînd ilînt bis own negligence, therefore, led to
the accident, the respandent was held entitled ta retain thc ver-
dict against the cornpany.

The SSpTeint Court bas disinissed the appel% of the Toronto
Street Railway Co. fionn the decisian af the lower courts, under
whichi the conpany werc hcld ta be liable for damnages for in-
juries causedi by the accumulation af ire and snow on the sîdes
af the strect, part ai wbich would camne front the railway traclcs,
aisc part fram the sidewalks. The court also dismnissed the ap-
peal of the company in the case of an eniployee nanied Bond,
who was awarded daîniges by the lower courts for injuries
sîistaitied while cngaged in caupling cars on the company's Uines.
Trhe court held th.ît the buffers ai the cars, which the respond-
ent was coupling tageiher when injured, were constructed on
différent levels, and so over.lapped as flot ta prevent the cars
froni cornin tagether, and that this condition of affairs was suf-
ficient proof ai negligence on the part ai the camnpany, in addi-
dion ta the fact that the company hati teccivcd notice that buffers
were necessary for the protection ai their ensployees.

PERSONAL
Mr. T. Langlois lia.s tcen appointrd electrical crigineer for tîte mouni-

ciliality <b'%i aisoncut.
%Ir. Alex-.ndecr MtTati, electrical engineer, of New Vork, was nar-

ried recently tu Mli-.ï Nadelin Spiati, daughter oi Mr. RobL. Spratt. oi
Toronto.

Nir. J. C. Grace, Seýcret.try-Treasurer ofitu Toronto Street Railway
Co., lias rc,;stnîed bis dui ict aitcr an absence ofiseveral months in ti eSouth,
indtuced l'y ill hcaitti.

Nit. Sain J. lcenanii, fizunerly witb thîm Tihostiîsn.lcustcn Ca., and
the llrooklyn Street KRailway Co., lia. bcen apî>ointrd supertinttndcnt ai
tic Varmîouil,, N. S.. Street Riwy

We regret ta announet the suddcn dcath nt )eteronto, on the i9th ai
A1îrjil, ofNr. E. C. French, wbo omtil recntly %vas the Canadiain agent
at blantreal for the lLsbcock and Witcox Co.

NIr. G. White Frarer bias bcen tlplxinttel eonsulting electrical en.
gineer for t Guelph Electric Railway and for the corporation ai tht
town ofiColtingàyxod, in connection with the new lighîing plant ta bc
installcd at that place.

.Nr. F.clecy IL Coc, a portrait and sketch ofiwhon as precident ai
the Aincrican Society ai Mechanical Engineers appearcd in ibis journal
coincidcnt wiîlî tht sncty's convention in Mlontreal. djcd at bis bone
in l)riiîan. l'a., on Nlay z3th, o ai neumonia.

Mr. Cecil l)outre. .'ecrctary ai the Montrel Electric Club, bas lKen
agipoinicd electical cnRineer for tbe Richelieu and Ontaria Navigation
Ce. 1 le i- at preseant tusily engagei in superintending tbe installation
oi new ligbîîng plants on six ai tbe compantys steamers. Ail the boais
lunzning tkiciWcn lianwtîçm anil Ninittal air Ic i b ligiti by emticily.

TRADE NOTES.
Tisa 300 b. 1,. tandem engines have been ordered iroin the Robb

Engineering Ca.. by tht lalifax Eleetric Street Rilway Ca.
Tht Richclicu & Ontaria Navigàtion Co. bhs ordcred riave Rotb.-Arm-

%trong engines for electrie lighting .:urposes on their steamships.
T-ht lalifax Elcttie Strct Railway Ca.bas ardcred irom tht Robb

Engineering Ce., Iwa à00 horse-power tandem eompound cagines
The Taronto Elcrtrical Wadcs a7nouinee that tbey bave commence-I

ilie manufacture ai thet Metlntoit Current Conîsaler for rcgulating
clectric liglit torrents for rncdieal purposes.

The Inpcffohi Rock l)riIl Conmpan.y have addcd another brancit ta
ibecir estensçive iark a Si. llenry, in %, hicit they art ai the prescrit
trne manuiaesurin electric railway spccialiies. They have completed
a contrset with Albeit & J. NI. Andersonu, ai Boston, isba are peshapa
the largeat manuiseturers and designers ai ibis elass ai nsaelinery, for

the exclusive rnanuicturing riglit in Canada, and aur clectrie lincs can
naw pîrocure ibis clasi ai msebhinery and cliect au saving ai the duty.
Tlîeir advertiseuîîent appears in ant of our advertisenient calumns.

The Canta(lîis Gentral Ele.Icîric Ca. lias oruleroxd tbret zoo horst.
paiser 1Rallp..Armstroutg cilgines witb extensiont base and outhoard lient.

ing for direct connectei dynamos. One af tbese i. ta be îulacedI in the
building af the T. Eata,. Co., and the others in the Union Station of
the G. T. R., Toroto.

A bandsoinely priated catalogue, describing in uletnil tbe Robb.Aunî.
strong engines, simtple, oipouad, tandem compoîund andecrossecoinpound,
isitl, tables ofidimenisions and ii. tr. eapacity ai various initial pressures
and %petidat the niait canondeal paint oi cut.ofi, bas juat been issued
hay the manuiacturcrs, the- Robb Engineering Ca., Amnherst, Nova Scotia.

The aew manuiacturing works ai the Ottawa Carbon andI l'rcelain
Ca. rire raîîidty nearing coutîhîletion. The buildings have a fromtage ai
300 fteet alongsidc the Canada Atlantic Railway l>epoi. The carhion
and parcelain deparinients will cach oz-uliy a distinct portion af the
building. The kilas aie cylindrical in shape and forty fêt, bigh. Thie
wcrks shien conîpleted will lie adap)td in the b*at possible way ta the
periret andI econoir ical production ai the lîroduets ta bc unlanufatcttured,
while the alîipping facilities airc first-clas. Tbe work is being clone
under tbe careful supervibion ofithît general inanager ai tbt- Comnpany,
Nit. J. WV. Taylor. ____________

SPARKS.
Vie News Brunswick Telephone Co.'s hines are bting extended front

Moncton ta Albert.
P.lr. James Bantleld expresse.% bis intention ta establisb a second clec.

trie ligbt plant ai Eganville, Ont.
A chai ter ai incorporation is being applied for by the Lindsay Ligbt,

1 leat anri Power Co., of Lindlsay, Ont.
The Montmorency Eleetrie Ligbî and Power.Cn. are adding ta their

plant tisa powser grnerators, with a conibined eapacity ai 6oo b. p.
Tht City Canîncil ai Hanmilton invite tenders until the 7tb insi. for

ligbting the city ivith about 400 arc ligbts for a terni) oi fivc years from
the Ist of Sepitmber next.

Tbe icunidatians for the Mlattaisa Mlectrie Light andl Powser Co.'s qew
ixtwer station are unutr construction. Tbe station building wihl bc con.
strueted ai brick, and it is expected will bc operated bath night and day
for tht supply oficlectric ligbî and powser.

It is tinderstood that negotiations ara stl going on bctiseen tht Can.
adian Loconmotiv'e and Engi ne Ca., ofiKingston, andi tht Siemens. 1lalskc
Co., ai Chicago, witb the ohîject ai having the Siemsiens. 1 [alske electrical
ma.chinMr manufactured by the Loconmotive Comnpany. The atatter
wilt na <out be scîtled ai ain carly date.

The Tagana Water and Light Co., oiSault Ste. Marie, bave îîorcbased
a monocyclie plant from the Canadian General Ehectric Co., for supply.
ing incandescent and arc lighîs and powser ta thet own. Tbe arc lighi.
ing witl bc clone by 6o llIchas alternating lamps operated froim the low
ptresure miains.

There are ai present runniog in France no leus titan 328 i!lecîriC light
sîipply stations. Tihis nomber, alîbougb considerably in exceas aithose
inbtalled in Great Britain, docs not utilise, in the aggregate, such a large
atitber ai horse-power as the English stations, the greater nombr
heing quite smaîl works, and many ai thcmt fla hy mens ai water-
î>is'r.

A vey satisfactary statement isas prescnted ai the recent annual
meeting ofishareholders of the Northwst Elecrie Ca., ai Winnipeg.
Tht fcillowing board ofidireetors isas eleeted for tht ensuing year: G .
Il. Strevel, J. Ml. Graham, G. A. Simpson, J. A. MeAribor and Il.
Caineron. G. 11. Strevel %vas re-.ected preident and 11. Cameron re-
clected manager anal secretary.

At the first meeting ai the Board ai Direetors ofube St. John Rrailway
Co., wbich recently amalgamated wiîb the St. John Gas Ca., the fol.
lowing officers, iere electeri: Mr. Jamnes Ross, presidient ; J. Morris
Robinson, viee.piresidcnt, and F. W. Warren, seeretary-tteasurer. Thte
president, vice-presideni and NIr. IL IL. McLean werc *ppointed tan
executive committect ta ke general charge ai the business ai the com-
lmany.

Itii learned iromn tht Ottawa papers that a vcry saiisfactory test was
made a few days ago in ubat city ai tht IotbeIl Primsry Battny,
nianufactured l'y the IlubelihI ftter>' Ca., ai Ottawa. Mr. Gca. A.
Whistler, expert eletrician for tbe United States Navy, lir. Ceo. Il.
1luit, eleýetriciatn for John Forman. afi Mantreal, and Mr. Dion, superin.
tendent ai the Ottawa Electrie Light Ca., bave given their testimorîy ta
the eflicncy ai ibis battcr, the latter gentleman statingithat its capacity
Me poond is Sa per cent. greater than ai miosi storage batteries wiîh

which lie hs aequainted. flue manufacturera propose lighting a C P.
R. and C A. R. passenger coacht in tht neatr future as a proaofofthe
efficicncy ai ibis batte:>'.
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ELECTRIC LIGHTINO BY THE MUNICIPALITY AND
BY CONTRACT.

TutE advisabiiity or utherwise of municipal awncrsii and
cntrio of electric ligliting is engaging tht attention ofiflic City
Caunicil of St. Thiomas, Ont. The City Engineer, Mr. J. Il.
Cainpbell, 'vas rccently cnrnissioned by the Council tni 'isit a
numnber of Anierican cics witere municipal contrai or cectric
iighting prevails, anti repart as ta tue acivuntagesanit dis.ttl-
vantages oi the sv.,tem. Mr. Campbell bas kindiy iurnislicti
the Et.EcTrkîc.%Y. Nnws with a copy of bis repart, which is a
lenRthy document, andi contains mnuch that is intercsting an a
subjcî which at prescrit octuples cansiderabie public attention.
For the information of aur renders wc print a synopsis of the
report as fttllows :
To TII IC CEIAICMAN N>MRIEI or NO. 3 Casmmiîrt. OF TtIIC CoUX.

CIL OF~ TII CITY' OF ST. rTIIONIS.
GKNTt.aMEs.-lîî comipilante with a resolution passed nt a regîtlar mccl.

îutg of your Coniiîtet lcd on the 28th or t"ebruary lat. andt confitinied lîy
the City Cotîncil t lIS metIing hield on thte Lila of àMatch. requesiing nie Io
prrpare a plan of the ciiy showingz the locution uf the gris nn clctric sitet
lumps ilow in use. alan the location nit nuniber of tecîric lumips requzied
for properly lighting the streets of the city. tortihler with a report of the
description and cost of a municipal clectrtc strett lighting plînt. utilizîng

* as tar as pructicable the buildings nti power of the municipal waterworks
systent. an estimate of te cost o! operating snd maintalning such a plant.

* together with such further information as may bc of service in considc:ing
the question of sîreet lightlr.g. 1 beg 10 stibnit as foltows:

PLANS.
Tht acconîpanyting plan shows the location et the number of electric

lumips required to ificirntiy light evcry portion of the cicy. Trhe ratliating
p~ower o! each lanîp of 3.000t candies is shown by a red circît surroundiîîg
the laintp%. which ai a glatîce wttl show boa, conîpleielly the trtiory witl
be lit.Il wiil bc seen front the plan that on account nf the irregittar mita-
ner in which the sîreets have been laid out andt the irregular intersections of
the streets, that more lamps are niccessary than would tle requireit if the
blocks were unifortn and tht Intersections regular. For this tenson 1 <mnd
that x leus numnber of tain s cannot be so disposcit as to cover the temrtory
a nit do the lighting as efticiently as would be expected front a mnincipal

* plant. The location of t... prescrit gas and etectric lampa file Aiso sttown.
DESCRIP~TION OF PROIFOSEO PLANT.

z. Ont of the prescrnt waterworks boilers to be used t0 generate the
nemtsary stent. A wing ta tht prestrit w; terworks building. containing
r400 square l'éct of flotte surface. 10 bc but at the sotith.east angle of the
boler ron unid to extenit southerly to the tint of tht south end o! the miter
rtOn. 10 provide space for el)RITes, dynamos andt necessarv apparatus
storage rtOn. t0 have a siont fouiation. brick walls andt x sîste roof.

2. One 120 horst-power tandem compound condensing engiue snd con-
denset. capable o! operating 150 ri-gular are lamps o! 2.000 c. p. eacb.

3. Ont boiler frd watr punîp and heater.
4. Two dynaîttos of a capaciîy of La lampa 0' 2,000 C. P. current. 10

nieasure 9.6 amperes unit flfîy volts for esch laînp. with provision- for an
aittitionat dynamo 10 bc provided with switches. by the OIe o! whirh tht
lampa cao be bumned at 2.000. z.6oo or z.200 c. p.

S Ont hundreit arc lampa.
6. Two circuits af Nonihar 4 and 6 3 anit S insulaied copper *ire.
7. UÀne polts Io be placet 125 frt aparl. ta bc irou on Talbot sîret. antI

cedar. straight. pianeit and painteit. on aIt othcr streets.
8. Lampa to be suspendeit in tht centre of the streel anit wherever pmac-

ticable at strct inteisections.
9. ESTI3SATILD COST OF TIIE PLANT.

Building .......... ...................... $.00.00
z2o hort power englue and condenber ........
Heater aud fred water pump ................
Foundation for cogite:............. ........
Foundation for dynamos.....................
Boiter connections ..........................
Two 6o light dIynamos. 2.ooot c. p .............
100t arc lanip-. hoods. globes. suspenders. coniplec
12z.000 feet ofi nsulated arire circuit ...........
68 iron circuit pote............... ..... .....
472 cittar Circuit t'aIes.......... ........ ....
Cross anms....................... ........
Insutalors ................................
lusulator Iýns .. ..........................
Latbor on circuit ...........................
Pu'lisbing by-taw aitid incidental eapenses ....

2.8=00
400.00
200.00
300.00

75.0
3.200.00
3.500.00
1.670 00
1.360.oo
2.832 00

1'50.00
i00.0
25.00

1,000.00
IM8.0

Total......... ...... ....... S$19.o0=00

m0 If the plant us t0 bc eonhtroctcd for sireet lightinr, auty. tht direct
5ysteru is prtferable. but if it is your intention Io do commerciatltigbting. it
woulil ha aditvsablt ta adopt tht alîernatlng sysiem. as both urc and incan.
descent lights can ha fornishet by tht sanie machine, otherwisc you woutd
ha ohliged, Io install arc aud incandescent dynamos and separat circuits.
îhe direct systens is sutopteit public buildings cenili ha lit with arc lighia
nti opaque globes.

1 have estimated for iton potes an Talbot street onu>'. li'you wisht10use
a rester numbrr o! these. the addi:ionat cost will ha faustren dollars each.

There beinR a iuil*tcietit quantity o! wtrithe eutk wasted dieîmîg the
grenier part o! tlit year. I hatle cstliiittd on îsiig it low pressure tlîgîmi,.
anit condenNer. hilich tvii prove il gtet aî tug ln the cat et fuel. u% the
condtenser tau be wortt iiboutt eîlî iionîlis lit the yrrur.

Ail the lampa wili Wo 2,000 c. p.. lui the pilant wiii bu Itbuvidett %%îtilt
utomntic rL*gtaatora an tli.t the Inuliu, Or Elny Circuit o! l.111ps. caui he ilin

ntedlateiy rettiucei t.o 1Sr 2.ooo C. P. li rtîitiregi, tliiriîîg ctti.ilt niglîts lit
tht year. or nficr a certain liotir o! the- niglît. liais rteîiing a huilier saving
In the colt o! filet.

MAI NTRNANCK.
3Opernting the pla<nt fronî t ie .îaterorks station '<iii bc ivtîieum

it the tîtatter of! site unit ititng*. iiatliîîcy. olicrntiiig staff. tluar*rouiîî,
use of walter for condlenser; %%thile t aaitl exit-nt il prriseîsSortie et'oîoilhy
In fuel. lbi2. wiîi, howect. lie disctio,tîî ty ils grenier <listante fronît til-
centre of clectrie îtisir.btioî. aund tht extra wifing necrsstry.

2. The stitf stinîl. ti nudilition to the nitu ut tireselit cuiployett nt tilt
%Vntcrwrcîm. contist of ont engine undl utynituîm tendter. at a salury O! $700
per yeir, anît twn linec.men ntI cuttiovrs. lit $602 unit $480 per yrar respec.

3.Ont o! tht chie! operithîg tapeuses is thât of ftitl. Tlhe .mucint of
coul rtqiiired. us deterotni hiy tic Americaut Naitional Elciric t.tglt As.
saicintion. uverages. in a well rqitippetd stationi. li<u pouritîs lier (.11. 146
volts). On a itasis of nineiy per ceiit. wctaiiic.tl efl*sctcncy for the! criglili
annt he saine forthe itynatua. one pounil of coul will prottcer t2o.85 %;ltt
hauts. Tht estiniate wttich 1 have prepa.reil proviciet for two genr.itot s
working ten hour iper duy cati. prottucing i.>.6 amperes limiler 2,SOO volts
pressure. iiiaking a total dnily output o! 48o.oao watt hotus. At s20.85
watt houes per pounit of coil. iieefore, tît antount o! coul iieeetslry is
3,971 pounits pier day.

4. The tient of dtpteciation on electelcut appaeltius has licen variotibly e.s-
tiniated uti front six t0 fiften per cent, o! tht MOt ci te ltant. A coiiitte
nf the Unitedî States Congrea placert il ut %en per cent.. nd good atîthori.
ties in the- United States uni Europe %iaic thai this is n sale niargin. iu
nîy opinion ten per cent. slicoot ha altowed foîr dtprcciation of the clectrieul
appurutus tînt six pet cent. for the rctuaintcr o! tht plant.

ESTI >IATP.t> COST OF OPEiIATION.

Coul. 3.97t lhs. per Clay. nt $3.75 pe ton ............. $2.759 25
Curiboîs .......... ........ .......... ......... 56o.OU
S-tlaey of tnginer ................ .. ............. 700.00
S.îtury of! iwo carbaGners at $4o unît $S per inotth ... .00.00.
t.yliiider cit............ .............. ................ 7500
Dynîamo oi ................................... 701
Engine ou ..................... ................ 3.0
Managemient ............ ...................... 2w 00
Waîsteand sundries.............................. 3500

Cosî of Operation pet year ....... .............. %.O._
Cost per Iainip pet yr.it........... .............. 54 01>2s
Cost per laup pet night.............. ............ 14.8 i
Interest on tnvetiiieni. $19.000. ut 5 pet cent........... 9.W.00
Depretation on $7.542 ut 6 pet cent . ......... ...... 42.52
Dcpreciation on> liier. $1.500. ut 6 per cent 90.00
Depreeiaiion of si s.458 ut 10 pet cent................ 1,14.i.80
Insîtrante ...................................... 10100

Total interet and ciepreciation pnt yerr........ .. .. 2.648.32
Total cost pet anntuin............8.05457
Total tost pet lump pet 8nu..........i0.5A 7
Total tost pet lump prr night...................... =

Shoulti yoîî determint to reditte the numbet Of lumps 10 75 in ortie tu i
tesscn the annual outlay. the cost of the plant unit the total tinnua; cent
of tighting woutd ha redutet. although tht coât pet lump per annuni woîîld
ha slighîly increaseit. Froîn tht cxperience of oîhcr chties t ui convincetl,
howtver. thut it wouid ha faise =tnomy to do sa. as under miunicipal1 own.
trship itmnands would bc made for mort lamps. which woîîld ultimuately
reach the proposet number. tntailing cxpensive alttraions and adittions.
white portions of the plant would ha foont inaaequate.

$7.975 of the cos: of the proposet plant is vixuble. andt if owntd bya
company. would. at tht prescrnt rate. 16 mils. amount 10 s.6o per na.
snm. Usîder municipal ownership ibis woîitd in Ili probabilty lx- tosi 1o
the ciîy. in whiclt eveni it 3hoiiît ha include i n tht cost o! matintenance.

Following the above is a description nt municipaîl lighting
ptants at Norwalk, Conn., under the operation ai which fle
av'erage cost pet lamp per year burning fromn dusk untit 1:-30 or
-_ a.ni., is given as $64-53U<. A plant at M.%arblceit, Mass., is
also dcscribcd, which having been in operation bîît a few
nionitis, atfords no data. ituicipai plants at Dunkirk and
jamestown, N. Y., and Aurort, Mi., are likcwise described. In
the Case ai tht latter tht cast pet la-mp per year is stated ta be
$53.65.

Tht following scliedute for tipbting in a umber ai Canadian
anti American towns and chties is embodied in the report:

COST OF ?.$GIITjsr 1.4 CANAIIIAN CiItE.
No. a! Caît pet Cnst pet Nofo nichts

City Lampa. nîght. unnuni. nllowtd for moonlight.
11attie,.............33 $0.28 8-10 $7000 72
Kingston . ....... ion 30 88u 9o<6
Btactiville ......... 29 35 94.15 96
fiamilton. .. ... 348 28 1=020 <>6
ltraiford ......... 35 23 8.195 liant.
Guelph ........... go 24 '4 79.00 72 wu-ler unit 31:i-.î
Stfaiford .......... 73 18 49.50 (0!0.
B3ellevile...... ... 3Q 35 94-SS CI O.

junc, 18C)3
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City1
Pecterborou'ghî
cluathstin.
Gaît ... ......
Otawit ...... ...
Wooduioc k...
Osen oUttt
Loundo........

Windsor. .. .
lleibnokre..
Pourt llope..
lagerbol ......
Realrew..... ...
Pertb......
WVAllatcebîg
WViualeg -

SItnlat...........

Noa. of catI per Ct per
.anII>. Antiuml.

77 $0-25 $7500
56 2314 «.8o
39 22 t,Ôa0
33 232.80 (496

56 56.(X)
30 317.80 9000

226 25 1.96
31 28 892 JO

IU8 1414 5293
13 «8.8i<
3> 45.00
35 62.50

0) 91.2.ç
26 5(673
17 7S00

121 802.00
30 80.00

Nmo.ra niglits
alloacd for nîoorighit.

65 walcr aint steani.
85 (Io.

83 watterixoAer.
lu niîîlitigigî.
72 waltcr Poae
60 dlo.
96
'ile.
ni>uon tu ta OMOck.
6,ç wattl poâtr.
tu midnîght.
to mid:night.
midnlght tetr.
inidnight.
mounligbtt ail 8iRit.
inoon Ail it.

,AMRNSIIIAN t ITIKIS 1.1t.NIT8ttt lIV 8'RIVArt8 <ONT8IACT.

No. of

Allentüwn. l .......... ....... 184
Auburn. 850
lturllagtOîî. la ....... ........ 20
Carriden. N. J ..... ...... .. l89
Cantt>n.O0.....................8i20
ColumIt, GAt....... ........ ... 40

Dalla. ~rs.. . .... 25
Kialamazo. Mlidli. ... 803
l.Auvenwortb, K ...... .......... 87
M%çhli.tn ('tv. lad....... ....... 100c
Springfield. to..............70
WmIlkcsabirne. l'ut.......... ... 9
rIexaresnna,. Ark... ........... 31
Danville. Ili........ 80
Iaçksonvlle.'1hi....... ..... ... 71
streator. 1II............. ........ 60
Koniolca. nd ..... .. ......... .. ;
L.ogaiiport. md .... ........... . 8
Arkansas Ci' Atk.. .... .... ... 3
Fort SciaI K -n..................75
Quenabuiv. Ky .........
Augausta. M ..... .........
Batli. MI.. .... ................. 38
Grand Rnpids. MIicb ...... ...... a
Ltî,slng. Micb.. .. ... 800
i3ellitire. 0O.............. .... S
'IrcmOnt. O ... ... ............ 70
Kilisboroulgb. O........ .. .... 63
Lebanon. l'a .......... .......... 50
New Cabtlc, lPa...................50o
S. Bl4etlecm. [la....... ... ... . .
Houîstan. Tex ................ 92
Parkcrsbîîrg. TrX . .... ..... .... 5
lPart Huron. Micl>. .............. 88
luifalo.......... .... ..... .. :1880

Cincinnati ....................... 254
Dettoit........... .............. 1279
Uungliamptan. .. 2S6
syracuse........... ............. 648i
Ctkvelanti... . ...... ............ 24S
L.owell. Mýams..... ...-........... 325
WVorcester. Mlata........ .......... 410
Toledo ý........ .............. .. 600
l'mttstirg ..... ......... 14
Albiany ................. 0

City. Pol

Janiestown. N. V.

Ashtabuua ........

Niaduson. Tral...
Nletropoia1.. i ..

St. %eers. %Mnr....

IlAaiti. 111 ....
Ilowling Green, Ky'..
W>test roy'..
%Irsmailtown. la ....
Elkîn. III ..... ....
Dunkirk. N. Y..
iNllairtte, .. . .
Cli>ambnstburg. l'a.
Maudison. Ct
Decatur. II
14111e Rock. Aîk ..

l'aine-teille. 0. ..

Cost of encb
per iînnuiii. Scbedule.
$Iaoo Ail iiight.

8750~ Ail nîght.
800.00 Maioniigbt.

146.00 Ail nlit.
70.00 Ali aigbt.

12&00o AUil igl.
93-85 Ail nîglit.
9S.uo Mloonligbit.
96.00 Ail aiglit.
7.00o Mnntgbi.

1 14.00 Ail nlgbt.
82u.00 Ali ngbt.
10000 Ail niglit.

180.00 As ordird.
,,6.00 Ail aiglit.
960OC Ail niglit.

100.0 Ail niglit.
10000 Ali aight.
72.00 lO0 12 1'.8'M.
"000 M0081s. l 1'.X1.

110.00 %Ioonblilt.
76.33 ý,bOuMs

125.00 0 1 P. M.
m09r. 5o Ali nigbt.
Ioo.U0 Moon al, isiRbt.
q>20 ocI0on ail niglit.
70 00 Ali nîglit.
7000 foor, i nlgbt.
8000 Taîarsud.
8moo Ail niglit.
81.82 Noon t0 s2 m.

150.00 Ali niRbt.
102.00 Ail igiRt.

t27.50 Ail nigbt.
8.4.9o Ail nigbt.
136.0 Ail niglit.
t09..50

127.75
827.75

9&.00
844.17

quotecd in favor of municipal coul rai, and of D. E. I'rice, of
l'aris, Ill., ils favor of the continuî ilethoci.

The repoit concludes as follows :
Thet ttRustict rgartlung t1ghting tsy eonttrar wre zba.ned (Mm îlrntts

electrloti aulboritles undi eng~inering journîils. wbkbh have, i coniikeabie
expense, collecied reliabie dtata for tise in dlSttIslifg the liphting question.

'rite pnîcs given fl thile table for latups lit b>' private conmmandes %Te
doubties, correct. fur their prices were fixed b>' comîmet, andi cani therefore
bce relieti an. as shawing the wlîole cost to the variaus cities for streeîJi:glt.
lng. But In the figure gicn as the yrarly cost per l.împ. where plants are
operatcd b>' a city. we are nt once confronted by the question whether
the estinintes represent the entire cost ta the cIly. In gencrtl Ille chief
itemis oferror. wherc error exisis, tire firsi. confusion irn regard t0 intercst

and drpreciallon on the investnîent. anu %cconul. where the plant isoperated
as an itdjiinct to the WVaterworks station, or wbere private ligbts arc fur-
nished front the saine plant. the charging te> the street llghis a lasger or
38rnaller surn than tbiclr (air proportion of tire total expenscs In the litt or
Canaulian citles. WVindsor ie the only one opeîating ils own plant, but the
cost given. fourteen andi one-hait cents pet lanîp per night. is so low coni-
pared with aller cilles, opentig under sinfilar circunistances, as ta Son.
vince îne Ilhat anl> the cost of oper.ttion is given. Front their financial te-
port of 189.. 1 indîhat the total expenses for the y rmotnted tla$6767.28.
Q1 ibis nmountf ss3t 85 wts npparently irxpendtrd il. repains. whicb
sun> shoulul bc included In the depreciation on the plant . $Soo wasexpended
in the purebase af a lot ; 1n ait $842.85. which shotîld be deducted front

ther cit i ueraIan iIe cost wouldtthet ibe as fol.ows.

Running exi>en>r3............. ................. $5.919 43
Interest on cost of plant. $îtl.ooo, ai s pwr cent.......... 900.00
Lrpreciation on cost of plant nt 8 per cent ............ 1,440.00

Total cost for 1894 .. ... ........... $7359,.13

ThîS tîm11OTtnt Is equal tO $6& 14 Per iatp Per anti:t Or 2834 per cent, pet
lanîp pet uught. The latîups are only îooo, caniIe power. In considcring
these tables it is ta be pointed out also ibat a first.ciass electric ligilting
plant for whtch commrets car, le let to-day. la flot only better andi more
efficient thlan the first.class bi<î1t five yesrs ago. burt i alto represents a
smaller extenditure It will lie noticeti that Ilicre are wicie différences in
prices palti for street liRbting. bath by municipal plants and b>' contmet.
ro account for tbis would necessitate sn analysas of etch plant, but in Ren.

eral the divergence %ill lie accounitedt for by the dtifférences mn the cast and
qitalit>' af coal, In the power (watca. or steam) eniployeti. andi in the maniage.
ment .in the nuanbcr andi kind of laînps aind in the Icinti ai generating ap.
parains, etc.

Il is apparent that municipal lighîing plants arc yearly increasing In nun>.
ber. although icte nre sorte reports of faillîtes. Mie -easor, for this in-
treille ia perhaps due in nîany casts ta the privat companies thienisels-es.
vibich. <tuier abtaining a valotable frncbise. have no ciller interest thain t0
citlait the cost <>1 operamon aI the expense of good service ; or il atay lie
due to the corporations ibenmtelves insisting an a liglit nt a rate wbicb dots
no: afford a fair profit, If tbe cit>' wc<uld securt: ils liglit from n private
camp an> at tbe lowest possible price. il muîst nmaki: Ibat computny's iavcst.
nient secure ; first. b>' making is franchise for street ligbtirug an exclusive
one. andi second, b>' agreeinR an sontie acijustent between the cil>' and

MNUNICIPAL LIGHTING IN ANlERICAN CITIES.

plio, When Cost ai Powet No. af Candlie Cast Do you do
sito.Installeil. Ilant. Lamips. Power. Pet "amP Rchedule. Commercial

20.0mo 18M S17.986. 12 Stean'. 7î 120 $ 58.o Ali dark ant cioudy. No.
8.000 1887 g.oma.o do. 5 20S0 57.00.......... ............ No.

88.000 .9 9 A 't) 62.0=00o do. 271 1200 48.00 Ail night. crery niglt No.
8.300 :89: 8.aoo.oe do.Expenses nearl>' Till 3 ;>.i1. exelt 4.0 fC
8.300 S91 80.000 do. o 2ooopaîd l'y cam. .0Ile

liglits m30n.
8.800 1886 20.907.00 do. 86 2000 66.00 Ntfoonlight. No.
7.000 1892 31.0=000 (Io. 35 2000 58.00................... . es.

4.000 1892 15.000.00 do.

12.000

12.ff0

8.900

10.000

7.800

40.0O0O0

12.000

24,000.00

31.000-00
:4.0=000
40.=00
35.0=000

70.0=000

12.000

do.
do.
do.

do.
do.
do.
do.
do.
do.
do.
do.

Vi2tCi.

Steani.

45 2000 45.00 Mloonhiglt.

120 2aoo Com.iights pay. Nfoonlight.
72 2000 .2;.27 MIOanliglit.

1834 2000 66.00 Nonue.

64 1200 12.00 MNoonlîglit And 3 an.
I10 2000 64.93 Mtolilight. ail1 niglit.
75 3000 414 8 hm-c 6 min, pet i>ighi

110 2000 35.23 Ail niglit.
144 2000 65.39 Moan1igli:.
40 2000 51.00 Mooniight. ail niglit.

ic0; 2000 100.0 Dark nighis.
210 2000 4.88 '.%Vniightiand dark nigbt'
100 200 50.04 Ali night. every nughi

200 ln. andi dep.> except bniglit moon.
8i 2000 40.00 MIoliRhi. ail n*.Rbî.

Shoulti a nîtnicipalit>'
awil lis OWfl pLt.

Ves. "Y ail mens.
TVr. b>' aîit liein..
Tes. every liait.

Ve.

"Ca.
No.

Yes. o>' ai ill"ns;
800 me,- franchise under nîo

circuimlailces.
Tes. 1do.
No. air. Tes
No. 1 f managet proper>'. yes.
No. OUT = Mererc bas

N. been s. sfctoçy.

Ves. Ts
Ves. Tes. ifbestlIiRhtwa%-nted.
NO. Tes.

t.No. Tes, by ail Tmilas.
Te. We consîder il adi.

visabie.
No. Ve.

NoT8C-Except wbere mentioneti in tht above lltt the cos: pet lamp pet arnum does not include iesi on the irvrstr,>ent
or deprecisîkîn in the value of th8e plant

Aliilleh statisîlca trlatng tai municipal lighmng vrere collecteti b>' nie compan>' at the teminhution of the franchise. whlch shall be equltabie tci
either peesonsîIl> or In antwer ta a circular addrs.-d to the abayors of the bath parties.
various cltima In tbe gerberai riles of the Fîre Underwnitms l the follawing clause *itb

rfercace ta, aperating ant clectrie light plant from the Waterworks station -
The opini8ons of thet nyors of Ashtabula, Ohio, Auras-a, Ili., eTt ptlnping Station must lbe an Iidependent andi separate firsî.cimss

Matshallaw>, Iawa, Marquette, %Mich., Titusville, Pa., aind the building. unexposed. andi shall not lie ued for ain eiectnic licht station or
Conimissioner of %Vater antI Light, Chambersburg, Pa., as-e ailier purpoes." But as a seprrate building is ta lie erected for the
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No. of Cost per
City. poputlation. l.aîispa. L.ngipî.

hltontilagîca. Ii.... ....... 20.400 220 $51.60
Mlaîison. Gat--------------... 000o 40 5.0
Dunkîitk. M............. 10.000 75 43.45
Marquet. MIi-----------...9.000 100 50.04
Marieit, O...... ......... 8,20o 810 35,23
MelrIOPOlist....I............ 7000 40 75 0<

Renion?, ndleaaei la.vor of muiipal ewnersbip

Cat et
Mlani.

$73.000

24.000
19.0(N)

70.000
Ill'0o0

.eOaO

1. ln te construction or a inunicip.tl station fige ttiiinicipa.ltiy sarca flic
Profil that a privat: conmpany woulîl expect ta makle.

2. A city is genetaliy ina nposition ta borrow gnoncy ni a lower tale of ici-
terest tiiana nprivrite companly.

3. Most Of UIl plan"ts Owntd by privat conipanies la the large cihies
werc put ln sanie yeîîrs cigo. wlien flic ccs of clectrte.il applisacca iras
grenter tliat il i to.day. whilc their efficiency wils le"s

4. Inaflic construction of%% privait plant cnpitaists wlll not risk investing
inoisey untess ltbe> rressurcd of Rood diviîleids. cthilit ail Ille fiaiciptilty
rluirrs is a etifficirrnt return tu pay the cost of runniag, inclîidinig Interest

on the outlay. wilh a tuargin (or rcnewrais.
5 A companly olivrates ilsually under nl franchise wirbcl is flot exclusive.

and timier a contract which is mallc for a short terni of vears. nîaking Il Ici-
admiasable ta ventire c.ipuial utiles3 the rettirns arc qo 1large ns to lerrnt
tahuing tlie rislz.

6. 'rhiere is ieason for Meieving flit a cil. talc, bv lclllng contracts pub.
liel>.. trect more chraply tliann aconipany which chIalas Uic inachinery by
privat coistract.

Reasons adivanced la oppoqtion ta muonicipal owncrship:
t. Ia Amnerican chties, whtrc state plties enter largel>. into fleî 'Council

Chanîber. it is urgcd thal flic situation is flot tîlw.-y3 favorable ta the open.
lioni cfa municipal plant, btit nu validi reibon bas been auianed wlîy.
tînder the goverment of c Cnnandi.- city. a mtunicipal systeni of lighting
should flot bW as ccononîkally mans.ged as a privait plant.

2. A company furnishing ligie. bitat andi power bting given a seclire fran.
chise. cln. by a sllght additional investment. nalke the capntcily of ctir
apparaiis suficient 80 do file municipal lighting at aî nucb less cost than
conîti a plaint erected for street lighting only.

3. l'le possibilîty of great cidvancemer.I ia clmcric gcrrators -nd trans-
aission ia i ntir future.

There are certain financial rcsponsibilitics which attendl the owncrsliiiî ef
a mnîicipal plant, which arc deserving cf carcful considerntion. Among
these 1 include. <a) the lîability of bass franc fige. (b> destruction cf pales anîd
cirtuit atorm, (c) danger tram a brokcn wire or defective inisulation, and Uie
possibilit>. ofto-ffy litigatic'n rcsîiiîir.g, id) damages from lîghîr.ing. instanîces
cf which 1 founti where as alan> as titrez airmatures were buraed out ia the
cours of a Yenr. with us <bis watild cOst $I.s00. je) the probability of
great advaaceaieat ln electrie generatian andi trainSmis3ion in the near
future.

A compai> ainsi estinsale on a niargin for theft nis and responsibilities.
and vtrv offtrt ne doubtibis margin is ever.estimated:; but in Ortler to de-
termine fairl>. irat the cost te Uhe city will ic. and ia comp.uring Ibis colt
witb thc figures or private coinpanics. a re.asonable nllowance shouli b>c
miade andi addeid te my estimateti cost of operation and minteînance.

Atler going tbrougb sanie of the largest maîîulactories of eiectrlcal ap.
pliantes ini Ar.îcrica, andi examining machiner>. now being deiIoped, anl
loolciag intorecent theory and practice. 1 arn much impresset with the
fâct that our means of utihizing the elrctric: current bas b>. no meins, as
saint affirai. safely p.asset the experiniental stage, but on the contrary the
evt demain ia changing evrer>. da-y; old applianees =celessl>' givr way
ta new; nictiots of production. distribution andi utilization vary yrarly,
and vie iay soon expeci It te thrust a revolutionary force inae the lighlting
andl power syst ens andi ton ibis resoi) 1 do not toIl iii a position t0 estiniate
this margin.

On visitiag a nunUier oftlighting plants owneti bY comparcies andi r.junici.
pilitirs; considereti te be miodern. wilhout exception I teunti a large floot
space eccupied by engines. shaftings. pulîcys. brlting andi dynamos, pre.
senting a gititi> maze: andi cycepi a tew plants drieen b>' waîer whetis,
gas engincs anti comnprtssed air. this is universally the case. Now each
sîep tramc consumning coal ia the turrace te the glow of lig.ht is atteadcd
with greai loss. 'he eneigy is frittereti away îhraugh this complication of
machiaî'iy andi bcîting»

Il is argueti that Uie standard niale cetccîie generators of to.day pas-
seases a mechanical efficet> cf about 95 pet cent.. that is, that cver>' ene
lîundrtcl horse-power requike t t ura the arnmatures mill bc givczî back ia
the torra of 95 horse-power svonth ot current-Uic ailler firc per cent. i.s
talcen up in mtchanical andi eletticat bu.ses-anti that. thetefore. it is not
obvious tisat any extensive zaîprovement cia bc madle in the geaeraing
apparatus. But actual tests prove that barely five per cent. of the entrrent
producexl maruifests itîcit. as light ln an incandescent lamp. One great Ob-
jet ta e icataineti, is the consolidation offihe parus oftasachinn>' to preveat
ns far as passible the great lms ef eneirgy. and a notable stride in ibis direc-
tions is la the nîacbZne now being put on the mîarket. ia which the engine
and dynamo is -cimbineti. yel leaves a complication or mechAnisra wiîb a
dynamo ia wbich some part ii not utilizeti ever>' moment. With the ascii.
latorn the recet great int=eaton ot Tesla. fly-wbeel geneintor balls. ecceîîîrfc
valves, belting. etc.. are tbrown asitie. Tht piston et the engine is tht oaly

elecîricai ajiparituns. ao doiîtit snîlsfactoiy arrangmnents Cali lec malle. A
snuier of Aunetican ciles are oiernling %ht electrie light and waltrworks
systeuiis bogethet. lioni six cf %hich 1 have the follcming repot t:
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p~art doing work, liait ta tlîs ht ait. lied thte arnirlîîr. wlicl. lmaia nf re.
volving becî. ig nieta. la sliniîly larttil in anmi eut cf file fie~ld of fores,.
Il is eviîient cbat sueli a niachîiaé nittit hava an ccaiîoiy tir bctyc.nt any.
tliinc: lt Pre.scrit la use. Rnît 1% hPossible ilint wien preced, froîn its
silii1 licity ntaît eeonoîi. il mli trtier valiiele&t fie nîaclîincîy ot to.d.îy.

Eflorts cf elevtril etiginters tirc îîow btlng îhirezie1 toanîis the coniser-
vation of eîîergy ici flic tmncsiiiissioa of flic electrieai ciirreiits. Wlieîn tlîls
ha acconiîlisleul and it motlq acii te bc n ilier ofan short fime. the wiat
power cf Niaîgara andI olhensaf n sinilar charncler wili li îrnedi îenceutii.
and ile prtsent sysicnî et lighîlng rcvelîtitonireut iîy couiliames ot cenitratl
dlistribuîtion furntslîiîg cbeap power for thIs <d liker ptirposes *llicNiagain
comiiîpay has nîrcati>. 1 mînuerstanti, conîmctei cit tlle cil>. et Iluffialo nti a
ratec of iten cents per lanip pet nîglît, aad itgotiations arc lit ir<îrrss
with otlier cilles, andI tien thbs pnice will bic reduceti lis tlic atînt ut work
intbes.

A ne* arc lanip is ,now beîng îried, wlicl promises to niake titi itinoma.
lin in elm'(irie ligliting. It aîay tic saita te a coîtîbinstici lc Ir Incita.
derscent iand arc lîriciciples.Itklaîidta ihlul'iicaiosofn-
nary leîîgtb wili tin front ane liiindfrcd te Iwo hiiiîtred boncs insiraî of
tea an cîglit-en as nom. Thet curreist requireîl te apr.tt tile laiip la ciii>
front totir Ie tive aniptes i <istinguiseil frainc seven te tea connonly tisisl
Thei labor andî carbons. if il furets flic expectittioas cl the proiîîotcrs. %c ill
effect a savinig ia the cost of tua ardinar>' lîlanl.

A item illuinntt ci gats c-Alt aceltenc. bias rt-cetelly tiev'i uiscoyervil
inti la attracting nîucu attentioni. Its tiutitiinating ptower la 24u eind!es.
whereas a likr quantily cf London gas 15 aîly sîxtrea caitîles. %V'Iat file
coat of ibis ia likel>. tabe bas nul yct been aaccrtaiaî.îh. alilinugli i is
claînieri tisaI il mutl tc ver>' lcm.

1 bave enuitîtrateil thest: lhases oftelettrical çfheu±lient ta show file ne.
cest>. ota tait atlonce for ttIci trilles.

TUE TWO-PHASE SYSTEN.
Ta flic PAtjîor of Ei.îricity.

DE.lk SiR,-.la an editotial ia your issue of April iotit yetî
say ia reference te the aew Westinghouse shop: 'lAside from
ail titis, these ncw wotks unhoeîiedly Consîlîtîte the mnost coii.
plete eicctricai shops i lahe world of any kîad, and tlic Only uet
using the two-phabc curtonîs for aIl epertiena.i As te the firsi
part cf this statemnent il is a Matter Of individUti jUdgmMent, and
we have ne comment ta make ; but Ive arc certainly astonislîed
,fi the latter part, as a reference te yaur ama filics wotuid plove
ils inaccuracy. Otîr slîcps have Ion g been operatcd by twn- pliase
currents, and entirelv se. There is net evea a tcmnporary tuse cF
direct curreal for elevators and cranes. Tie whltoe mark is
dent by two.phase cutrents. Neither is ottr apparaîtîs cf sttch
peculiar design that it can tic operated oaly at ani abnorinally lom
frequency. Ail the appatatus la aur shop ks suppicd front tht
central station et the taira by a generatar usiag the standard
frcquency of 16,ooo .'dtetnatiens. Il is mot necessaty for us te
limit ourselves, therefore, saying that our appatatus coîîld aise bic
usc-d at Niagara. It can bt used ia ceanection with amy ceantral
statien, and is beiitg used la connectian with mnay. \Ve are
surprised above ail] that you should undertake ta deciele tht
legai question as ta lte right ta use two or lttre-phase clîr-
renta for transmission purposes. Surcly an anti.aiaaepoly jour-
nal accd not start ia la crirate a nioaepoly la adv:înce ef tihe de-
cision of tht courts. Had these stalements appeared ia a jour-
nal known ta be biascd, or ta tic affectcd editor;ally by its ad-
vertîsing columins, we shouid have passed theai over ia silcnce
as of ne importance. Iii tht millitant advocatc of fait ît-acle,
hawever, they carry weiglit. 'We trust that, yoai:ttenation hav-
ing beca called te tl'eir erreneous nature, la your usual spirit cf
fairness yott will rcctify tîtein. jlNF F.V

Stanley Electric Manufacturiag Co., Pittsficld, blass.
The above appcared la Eicctricity, and the ediîor maltes tht

foliowing comment: . e thank Mr. Kelly for correcîing uis la
nmaking toni swecping a staternent, as the WVestinghoutse shops
are net "tht only ocs using the two-phase currents for ail
operations.1 More titan a yearago Elecîricity published a corn-
prehensive write-up showiag the application of the S. K. C. two-
phase systen la tht Stanley warks at Pittsfitid, which, me be-
lieve, was the flrst extenstve installation, and irnicit has wonktd
%vigil perfect :5uccess. WVc regret the overstaîcmetsi, wliich vas
purely inadverteat. la regard ia our renmarkt, as ta the legal
questions involvcd, wt madit nu atîeunpt ta anticipate the deci-
siens of flite courts, discussimg merely the WVestinghîouse and
Manocyciic systerns, as a carefuI reading will show. Wc stated,
whit Ive knew 10 be a, faci, thiat the Generai Elcîtic people hall
czdnwiedgedi titeir Monocyclic systemn te bc an infringemeat of
the Tesla patents.

Julie, 1895
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THEi TIME SYSTEX OF TUEi TORONTO ELECTRIC

MORHT CO.
UNIrOflItt and stndal.rdl <une lisnow couic to lbc looked upjon

asa neccss;ty. To mee(t <le Mrawing dciliands for <lais <lie Tor-
auto Electric Lighat Co. have inaugurated a systein af titie dis.
tribution froin tbicir station on the Epaacby nicans ofwhich
electrically dtivets docks art locatcd wlicrcvtr desircd ini any
part ai <lic city, giving absolutely accurate and iînifurni standard
time carrespondisig with tht tinte signal af (lie Toronta observa-
tory. TueIi systcni is a'a cuitirely new one, tht inventian af M r.
). J. Wright. Trhe nccessary apparaittis-tr-.nsn)itterç, switch.
b>oards, etc., as wcll as tht sccondary dlocks, were constructcd
iii tle machine shoj of tlic Electric Lighit Conipany. Mnny ai

CANADIAN ELECTRICAL ASSOCIATION.
T<IE Exccutivc aube Canaclian Electrical Association have

coînrnenccd the necessary preparations for the approaching a.10
tîtial convention to bc lhelci in Ottaw£ in Septeniber next. The
exact date wil] Lie fixct in ilie course of a few days. 1< is ex-
pectcd th-tt the convention will take place in the carly part of
the mondai. Advices fiotu Ottawa state thiat the metubers of the
Association resident in ilhat city, are enthusiastically interested
in making the coming convention thc bcst that has yet been
hekd i tcer tht auspices o(t li Associat ion. Several fe-atures in the
linc ofcntcrtaininîent have atlreatdy beetiannauinced. lMs Excel-
lency the Governor.Gcncral has very kindlv placed at the disposai
afithe Execiative bis clectriclatinchi fora trip on the Rideau. Mr.

ELCCTRIC LG%
the d;mfcutis sbat have heretofore been met in the distribution
of timie signiis have bcen succcssiuiiy averconie in ihis system,
and çlocks are now% in use ini the various nranuïacturing estab.
liehuients, hotels, offices, and! on thc streets for the use of the
railway company. T*ht cast per year tu suliscribers is nominal,
and the sysîrni bids (air ta becatue cxcetdingly popular. TRie
illustration is front photographs of somne af the apparatus and!
shows digèerent styles of clockis. Iu aur next issue wc propose
ta give dctdils of tht service, ilustrated by drawings, which we
thinlc ivill bc of considerable interest Io aur tenders. Patents
have been appied for covtnng the main points of the system.

Saper wiil give a garden panty at his residence, and the Ottawa
Elcctric Railway Co., have offcred ta du tverything possible tu
niake the event a success. A local committee wiil lie appeinted
at tri tariy date tu complete arrangements for the entertain-
nient af tht visitors. A meeting of the Executive wii shortiy bt-
hieid ta arrange fur the necessary papers and otherwise ta pro-
vide an attractive programme.

A Haifax (lispatch states tha: the amalgamnation of the Hfalifax Street
Railway Co. and the fialifax (Jas Ca., isexpcdtcdtube anaccomplisbcd
(att in the near future.
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THE BERLIN AND WATERLOO STREET RAILWAY.
TitE conversion of the Berlin :inl Waterloo Street Railway

front horsts toi electricity was succcssfully comiplctedl on the î8th
ultinio. The overhead construction wvas donc unclcr the super-
vision of Mr. J. I-twson, foremian of the Canadian Gcnecral Elec-
trie Co., with Mr. E. C. llreithaupt as Consulting Etigineer.
Th'le car equiipnients are of the C.G.E. type, and tht nieccssary
liowcr is turnishcd by a 6o K.W. Edison bi-polar gcnerator, re-
cently instalked by the lierlin Gas Co. for thc purpose.

THE GUELPH ELECTRIC RAILWAY.
M R. GtjO. SÎaHEMAN bas cominenccd active operations on the

construction of bis new electric railway iii Guelphi, and bas
awardcd the centract for the- entire electrical cc1uipiient and
cars to the Canadian General Electrie Co. About 4X utiles Of
the road will be constru,:ted this ycar, cxtending fromi the Agri-
cultural College to tbe Cemeiery in one direction; a second uine
rainring front Mr. Slenan'ls brewery to, the Grand Trunk and
C.I.R. depots. The power bouse and car sheds adjoining wvil
bc a sulid stone structure of handsorne design, with pits in the
latter extending the full length of the tracks. The site sclected
is an excellent one, near tbe brewery, pirovided with an ample
supply of watcr for condensing.

The urack wilI consist of 56 lb. T rails, laid on squared ccdar
tics, and the overbead structure will bc for the most part Cross-
suspension. Tbe rolling stock ai the start will comprise tbree
closed and twe open cars, each of the former being eqaiipped
wvitb twe C.G.E. Somotors, înounted on Blackwell truicks. The
car bodies are to be 21 ct long, with removable vestibules and
interior ittings of the most elegant description.

Tbe gcnerating plant will consist initially of a cross-comnpound
Wheelock engine, driving a one hundred kilowatt generator cf
the Canadian Gencral Electrie Co.'s multipolar type.

Altogether the Guelph road promises te be when completed
at once ;a credit to the enterprise cf Mr. Steemnan and a. model
cf electric railway construction.

THE INTERURBAN ELECTRIC RAILWAY.*
Bv 'S. tl. SuotrT.

STUDENTS in political econoniy <leplore the tendency of our
people to congregate in or immediately around cities, but the
practical street railway man secs right bere one cf the j4reatest
fieldîs for hais worlc, with the best promise cf great profits, for
which he is always looking. Every city cf more than 50,000 in-
habitants bas, just beyond uts limits, within a radius of flfty miles,
a large population more or less dependent on it for business and
supplies. These bangers on are more apt to, forrn their awn
littie communities and villages than te be entirely isolated, and
these settlemnents are universally uplon roads which furnish a
comfertable means cf access te the coinmon centre. Thesteam
railroads have long since catered te these "loutside citizens I
with local trains running at short intervals during the busiest
portion cf the day ;but this service, being expensive and limitecl,
bas not quite satisfied the American people, who, want Tei go
just when they please, as rapidly as possible and for as small a
sum as may be. Into ibis ready, made business the intertirban
railway companaies must step, with aIl the accommodation et a
street railway, cheap tare, frequent stoppages and more frequent
trains, greater cleanliness and even bigher speed than the steamr
reads.

This service will be foundi to be cf mutuial benefit tn botb city
and suTrounding country. It bas otten been proved in street
railroading that an increase in the numnber of trains bas brotight
eut an iminediate and entirely jdisptoportionate inctease in the
travel, and tbis can be easily.tccounted for. If itis possible for
one to reach the business centre easily and quickly (rom a quiet
home on the outsicirts, where there are ne0 citv taxes, noises or
nuisances, he will bc very apt tel purchase such a home antI bc
ceme a regular patron cf the road whicb accommodates bim.
The city bas tht benefit cf bis money and t rade, the country' of
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lus beautified home antI the increased valite cf the surroiuding
property, -antI the railway cf his goings tn andI fruantI as wce -are
atone of us disinterested, Il tlbrec cani rejuice. Tlhat the clectric
railway, wvhen properly constructed andI operaîcd, is hest adapted
for titis interurban service as fast being -tcknovicdgted by aIl
classes of raîlroad men, antI the eagerness of capital to invesi in
àtuch undertakings is growing daily. 1 therefoie propose tn dis-
cliss the varicuts points developed in this new brandli cf travel,
(tomi the side cf the practical working, making an effort te cure
for both the conîfort cf the passengers and the assets cf tlle
conmpany.

Atter selecting the country tbrotigb which an interuarban rail-
way is te be tain, the peint of next grcatest importance is, wluere
the ro.td-bedl should be constructed. There are two pios-sib)le
locations, onc along the exisuung cominion highway, connccting
the termini cf the road, tht cîlier over -a private righit cf way
similar te -a steam railway. Encch lias a nuniber cf points in uts
favor, andI generally local conditions muat be considered ii mak.
ing a decision. Tht latter is moist temipting in ils treedomi fronti
obstructions consequent uplonî the general travel cfa t~>wy
the powver toecstablish gradies and curves, andI chiefly the liberty
toi maintain a high rate of speed. It will be miost adwIntageous-
ly uised wlien the road is intended In optrate between a few sta-
tions cf considerable distance apaît. But in niost cases it will
undoubtedly be best ta adopi the public haighmway, as along titis
rmail will bc fouind the greatest ntimber of people, -a tI pon dthei
the stccess of the rond depends. These highiways are tistally
arranged with twc roadways, one weil macadamized antI the
other a dirt rond. On cither side cf these is olten totund .a con-
siderable space, before the fence is reached, which is used for
drainage purposes, antI with very litile werk one of these spaces
may bc prepared for tbet rack.

In the construction cf the rond 1 would advocatc .as kew
grades (neyer exceed 5 per cent., or :!5o ft. per mile) anti curves
as possible, ewing te, the high rate oftspeed which it wuil be
necessary te maintain, but always l-cepung near the highiway.

The soad ced itself should be prepared according te the best
received practice in stcain railread construction-tics close te.
gether-a sixty or seventy pound rail antI mtne or gravel ballast,
witb the rails far abeve the surface of tait road, whiclî kecps atthrr
clean and dry, affording gond traction ant a smootb rail. Asimurh
care should be triken in holding the rails at the joints and uipon the
ties as though steani passenger trainb Were te bc opcuated on the
line.

WVben a single track road is ccnstrucîod, sidings shouald be
provided, not only (or the passing of trains, but occasional ocs
where cars may bc left (or lighî freight or market produce.
These sidings should be providcci wuth -ht latest and best auto-
matie swiîching devices, or lock switches, with signal targets
antIlamps atîached. WVhere verylhigh speed s toe amainta.inedt,
or the tra ins te be vcry frequent, a double track througlioti
shculd invariably be constructed, for, while the outlay at firsi
may serrm very large, the greater convenience, safety and etici-
ency obtained will soon repay the additional cost.

The overhead trolley wire witb the ordinary under running
trolley is undoubtedly tht onlv method te be considered for sup.
plying the car with current. The wire should be cf large suze,
certainly net less than No. oo B. & S. It should be held with
flexible supports, tht best construction being a cross %vire aI-
tached tn pales on bath sides cf the roadway. WVhert this is oct
possible a single wirc pole with brackets may be uscd, but somne
flexible support between the trolley wire at the arm nuisit le
provided in erder that the trolley may bc obliged t0 lift tht
weight of the wire at aIl limnes, and the wire be (rec te (ollow ail
slight movements cf tht trolley ami.

The pales should be put bar enough (rom the cars te malte it
iminpossible Tei reach them (rom wi ndows or platflorin. These saune
poles can be used te support tht supply wires, andI teleplione
andI signal lines for the convenience cf those operating the
rcad.

Regular stopping-places should bc providcd along tht railway
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linc, as it wotîld beaoui of tlie question ta stop whercversignallcd.
l'li intervals bet %vcei these stops should l>e as great as possible
without ton, sernously inconvenienciiîg the people, as thc stue
constiicc in stoppînit andt statting would milie large inroads on
he schcdulc- lune of the trip. Slîclîcr shoulci always bo îîraviid-
cd atl thest statiomîs, ant i tue cati be liglited front the trolley wire.

%V'licn the interurban rond cntcrs large cities with existing
street railway lises, il i gencrallv possible ta make a traffic ar-
rangemient wliereby trains cao ho îon ciirectly iute tîte leart of
tie cit>'. Tlhis sliould bc donr, as it mîsoitîs discomfort andI thc
ticl.y cf a t r.nsfer of pîassengers.

Thec rolling stock eqiiipiîtent for the interurban clectric railway
rrcltires niost carefîtl and intelligent consitîcration. The ne-
qutirciimîcits% ciffier sa gneantly frein ordinary stnect railway customis
iliat wc itve latte tn guide uis 5ave ordinany steain railwayprac-
ticre. 1 will. therefore, endeavor te place befare Vou iniformnation
gamied frein ste tise of electric ittotors for tractive purpases, and
applly si ta the new conditions nid witlî in titis class cf work.
ln aiiîst cvery~ case the initrurbin rend enters into ceînptition
witlî seule steatin railway, and is, thenefore, called opein for tue
saille or better service ; se high specd is the first requtiettent.

'l'le cars liotilil bc built like those founcl molt practicable for
passengen coaches oit steain ioacis. Tue body should bc about
forty fet long -fifty, including thc plat fanîîts-mou ntcd on
double swivel truicks whiclî have thinty.three inch or thirty.six
inch wlîeels, witlî widc trend and deep flanges. The wheels
slîould ail bc cf the sansie sire, antd the truîcks centrally pivoted
so t wciglit wiil be eîqually distribtîted on aIl the whceis. The
trucks shotiid bc provided with, belti elliptical and spiral springs,
as on ail lîigh sped coichies. Stîch a car will sent fifty passen.
gers, hlînîci 0, wcigh, enîlîty, about twelve tans, and about
twcnty tons wiien fillcd with p:îsscngers and itteci with its elec-
trical equipient of two rmfty horse-power matons. Thîis car will
runit a a 3pecd cf tiirty-rivc miles an hour on the level, and
make a scîtedusle stue cf twenty-fivc muiles, includiig stops and
slow speed on c-unes andI grades.

The littiers shouid bc inotntedi onc on ench truîck. The con-
trolling ahparattis sltould consist cf the ndinary senies patalie
controller, worked by band, and an air brake autit of tle revu-
lar WVestinghoause type, wvith an air compresser operatcd by a
separate inotar autitanatically cantrolled b>y the air pressure.

llelieving ilt ho bc absoiîîtcly neccssary ta use air brAes on
tîtese high specd cars atxd trains, we have designed n air coin-
presser witiî a special smanll mater te be placed in the Inciter-
ina.-n's c.b. When tlîe air pressure rncîtes a point below normal
in the main reservoir, tîte cil rent i s aut omaticaliy turned on,
ani the inteor puimps in air t! the pressure is ncstored ; then
the currtnt is cuit off front the mtuatr. Trhis air pressure many be
macle ta opeinte a signal whistlc, and ta force mater front a tank
tinder tîte car inta wash basints, clasets aIn drinking faucets.

*rite train shaul<I be lightcd thoroughlv with incandescent
lainps. and te interiar finish simould be god quaiity ancl attrac-
tive. Tue entire train is heatecî by electncity directly, or pro-
bahily more ccanemuically by hot water obtained b>' imnîersing
resistance coils in water tanks provided for the purpose.

Trains cf maie tItan two cars, of lteavier cars, or teqtiinng
higher speed, mîust have hirger matons, preferably ôf the gearless
type, but for ::uch wark as specilled, the single reduction gear
inotars are best ndapted. Ail inotars should bo as neariy spring
maunted as possible, ta save destructive blows upon rail joints
ana wlteels.

Engineers, in dealing with prableins in interurban railways,
.lteuld exercise the greatest cane in making out specifications
for cars, atators andI generating plants, as there has been very
littie data obîained fron langer matorsthans the so-called twenîy-
ive horse power machine, and their peiforniance an ordinary
street nailways. 1 take the liberty ta lînesent a nuntber of facts
gleaned frontt aur awn experience, and ail conformable with
regular practice, which tnay forni a basis for al prelinîinary cal-
culmtinas.

T'le staindardx r-.otar will give its full rated brake hanse power
fer ane heur witliaut heating moure than 15o degrees above tîte
surrouttding air. This nitor ivili nat rua continuausly doing
thi; wcrk without danger ta ils insuintian, but it may tenmper-
anily, in stanting or acceleri;ng a train, take loci per cent. over-
load wvittit injtîry or spa2rking, white the efficiency'at this ex-
treme oveulotd will romain high. Such arc its peculiarities

Otir last problcm is tliat of the distribution of powcr te aur
raîlwaY sysîrni. Il is seldoin practicable te have more tlîan onèî
power staition, se it is always best ta place the station as near
the centre of the lino as possible, and ferd in bothi directions.
Wlicrc thc lino is short and traffic not hcavy this can easily bc
dlonc, but when long, severai methods miay bc tised te mamttain
a constant E. M. F.

l'ho "lbooster"I systein is one svhicli inay be uscd where filel
is incKpensivc, and consists in piacing a siliaîl scrics machine
on tc long fceers, whcnse capacity isjust large ecugh te suipply
the tosses ami maintain a constant E. M. F. on the distant
trolley. This rnay bc carricd te any extent, but it is not econ-
omical, as tlic extra watts are ail1 destroyed l>y the feeclets and
do no tiseful work.

l'le altcinating current method, by wlîich thc feeders are
chargcd with a pressurc of 2,oo volts or mare, and rotary trans-
forniers used at intervals in reduce thc piîcssure ta 500 volts and
change Uie current to a dlirect one, is vcry gond, but tlie regulat-
ing apuvaratus is very cemsplicated.

A more direct and practicable miethod, we believe, is to have
an armature %ound for both soo anci s,5oo volts, with at commuu-
tator on each side. Tits nccds no separato exciter, àbdc c'tn be
s0 desigîued as te regulate for the dropm on the trolley feeders
as the tond coules an, thus mnaintaining absolutely the full E. Ni.
F. sa necessary for high specds.

1 have recently dcsignedi machines of this character antI bc-
lieve they wili give botter results than any other niethoci pro-
posed.

1 give below a table conîp.ring thc amounit of coppcr noces-
sary in the feeders for a fifty-iiile rond, running trains of two
cars equipped with soci Il. P'. motors, on a ha.f lieur headway,
eight trains in operatien ait ltimnes, whien led from a central
station at sio volts by the old method, aind with i,5oo volts
uising sub-stations wîith these direct current transforîners.

REL.ATIVE ANIOIJNT OF' Col-PEU REQUIRI) WITII ANI)
WITIIOUT ROTARY TRANSFORMERS.

Figures based 0i1 a 5o.m1ile ro;ad, do0uble srack, 8 64.ton tramsb,
cadli ec1 tippedt with 2 icoo si. t'. motors, schiedule stume 25 miles
,t lînur. R of return !ý of total.

1 CENTRAI. 1 CENTRAL. I CENTRAI. 1 CENTRAI,
STATION. STATION. STATION. STATION.

Ont;ILuy «0o 2 Rotary Trans. 4 Rotary Tran%. 6 Rnîary Trans.
Vo~it tneaso oi freai~'~o formera ,,oVolts

IEititr.ilon. Trmis,,snoiont. Tranitin,%osi. rni.on

Cotpper. aoe. COI)Ic~r« 48.7. COI.1ber-23.. COPPer- 139

The ideal systern of transmission, however, is an alternaîing
current on the feeders nt high pressure, stationary transformers
aitregular intervals bcttween feeder aînd trolley lines, reducing
the current t0 500 volts, and ani altcrnating street railway motor
on the cars. But the last is niot yet fotthcoming, and white it is
possible te operate induction motors successfully, their tendencv
ta svnchronisi rendors them exccedingly low in efficiency when
run at v'srying speeds, and the controlling devices become very
com'ilex.

However, we await the development of the motor, which wii
enable us ta extend our interurban raiiways into transcontinental
Unes speeding frant ocean ta ocean at lo00 or more miles an
hour.

A smtccssfui trial trip was recenily made aver the newly canstructed
cectric rad bctwcn the towns of WVaterloo and Benlin.

A proposal bas bcen made for the consttuction of an clcctric railway
from l'ort t 101e to Itewdley, on Rice Latte, a distance of aine miles.

Notice is given that the Canadna Switch Mnfg. Co., Lirnited, witl ask
for authority ta exteail the powers of the eaînpany %n as ta cniablc thern
ta engage in the manufacture, purchase and sale of aIl kinds of raitway,
clect ricat, chemical and coatractors' supplies

The London City Council have passed a by.iaw and draughtcd an
agrement under which the street raitway systent of that city may bc
changed ta the clectric systein. A special general inceting of the share-
liolders of the street raitnay company will bec held on the 61b instant, te
ratify the by.law anîd agreemnat, and tn taite inta cansidcration and de.
cide upon changing the motive îowcr ta clectricity, and ta authonize the
incrrase of the capital stock of the company ta $250.000 and the issue
of debentures for this antaunt.

Julie, 1395



PERSONAL
Mr. G. W. MOSI, Vice î'tcsiuleni of <le ic lil

Tcieîîlione Coa. ofCanaila, dieil in Nionîc-l or,
May 2ni, i tie nge or rifty*mîluie years. The

uccsdgentlemni caire tn (Iniil frontî 1.ui.
coln, Fî,glaniil, lejîwlllls nf 30 >earS agi), antd
%% a% for niiny yeais liroiiiiinently itlt!iitifiedl siih
tlie diry gnoi <racle. lie %va, lîclil iu tiglices<
estecili 1»' <lic lîuiucs coiuiîînity. I le hiall
tl i liII licaili for ileary 2o yearst. Ai a
sgk'ch. 1 Declîg of Ilie directors cf <helckll
Tclcîîliunt Co., licld lin <lie 27t1< lýthtin, tlic
fnlowilig cir> Wa% attitred to lx: luîail -n -li

îîinîîe bioolks oif <lie couîpaiy - "The directont
recod <lic îlatl, on1 Ilic 22nî1 Ntny, 181)5, Of
«micif i îorcsl tricnîl andî a.cx'iale, Gk.M W.

MNIa Mrb. boss late a ilircttr of <lic
toilîpany lu <lic ycar î8m, anitI btrs'cd continu-
oiisly inti fnltl'ftilly for fotiu<ei years Since
Miay, 1890, lic lias fillei <lie office of vice. liresi.

dient. 1lec waq a timait of reilîîark.ble intelli-
gence, <if pioil lbtisinens juilgiîîeut, andi îics
genectus iîîîulseSÇ. li le sik a1 ii livuly ilu.
lerui in thi, wecifare of te coliupany inî lu <lic
pîlanms ftîr ils fututre tle:vcilînlciit. in aI of wlich
hi,,% ativice was o!great value Io liii &%çoci..ttts
on% lic board, %vlice h6îla dce will flot lic casily
Fillcil. Tite directors pîlace iiîion t<udr iiifnleis
<lais tri bale of ilicr afféctionalc rctîînnlrane
of Mr. %los and of ilucere syuipatlîy wiih liii
fiiîily lu ilîcir lîcaveineni

FOR SALE
25 Arc )yninn, RelLiii<e .yteîu, with luire. Iamp.,

r11y'' iý tJc.ý lOMAS. R. FOS tljR. lia., Oni.

SITUATION WANTEG
A I)VERTISER IIAS I«Ai> SIX N'EARS' EX.

J-r tyiin nianagenientcf rail and îraiway ira.
fie <tussenrer antd cornoduîy> sud W1,11ld tale charge

,judtkuruueui.or %Ale chargetfnew or oIte, dec'
tie line: energttic andi cixle; ate 32 ', ntersands

1tow to'wcd< up bîîtiîess; tets of reforcuice ioth a% tu>
attitiy andi ciîarutcîr. Atici!rea ItOu 24. IiUCTRICAL

OYRmPUH~iALic

STRmAIciT UNEi IItANici.

ELECTRICAL DEPT.

NCERSGLL ROCK GRILL CO.
164 St. Jkme sSt.
,.mmOMNTREAL

I
PUBLICATIONS.

Qnt of tlic iut viaîuablc iliers li <lic junc
Artna is - A Review of [lie Brooklynî Street
Railwiy Stiie,* iiy G;. Enill Richtler.

Tlic Caiinfln <ivucral 1Electil CI). have in
îirevi a1 licîn .11) iiiiit CIIX).I illliitraitl
cataloguec o! ilicir maîlwvay, ligliiing anid l>îvtr
aîîîtra<u.

Il hs repouicil <o lic <lic littion o! <lic C.
il. lZ, tii controct i clectrie traumway front
Vteic Forks Io skindou and Ccnly Cichis,
Il. C

ilînîlve tilginctr on (lie E. & N. Ialylias
sctirei a piaicnt for an air lîrake, whieli i%

n Ille WVcniigtiol air lîra V. M r.Sihine
lias allrcaîly remvedcî neyevr.il lgnlirîtlc o(Tcrs
for Ille pîirlic or bis patent.

A pivic<arkt 1,1% i'cci <uicîaelLy te
l'igloî i, lai Rnilway Con. on the outkitts

of iliai cii>'. A iiîcw lirani liiic lralhni ilitreto
ivcnt ililo olieraio olit 'ii <lti eii'% Ililiî.ly.

Tite Kitiîgçsi Sîirct Uai %a lth n<iclandts
anii cnt ecrpriing coîipuaîy, wvlii furilili ant
cceclkut service, nt i l ihe Uic bontiille

cil izeus <liai <lic Cai sîlîîe of thie rond i%
tlic fluc%< iu Caunada.

Dodge Split Frictioni Olutoli
We claim pointe of Sugnerlarlty and Morit

ne follows

Perfect Balance
Easy of Adjustment
Excellent Lubrication
Repairs Made Easy

Positive Friction
The Split Feature
Reasonable- First Cost
Detachable Sleeve

WRITE FOR ILtUSIRAIED CATLOGUE AM INOSMITS

00013E WOOD SPLIT PULLEY (G0@
Office. 68 King St. West, Tovoito

ELECTRIC
WATERWHEEL

GOVERMOR
1>4TPN TED.

Variations in 3sicil (le.
tecctt "Y fast mailing.
sensitive1 Gotinor Ll.
Gaie inoveutent lnstantly
set iu operation by elcc-
tric current. Quick and
powerful action.

WVrite (or paiticulars.

& SONS
Owen Sound, Ont.

G.C.ROBB CHI!FENGINUrcl
A.FRASER SEcAT,,s HEAD OFFICE TOROINTO

Pieas mention the CANADIAN ELIECTRICAL NEWS when correuDonding wlth AciverUesgr
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GANADI

65 FR~ONT

1802 Notre Dame
138 Hollis Stroot

AtN CENERAL ELEOl
(LIMITED)

Authorized Capital, $2,WOWoo,.oo.

Paid up Capital, $,0,o.o

HiEAD OFFICE:

ST(EET. WEST, M M TOR~

St. MONIREAIS Main Street
- HALIFAX. Branvillo Strotet

Fa.corie: Peerbo'ouzh, Ot.

Rie cou

ONTO, ONT.

WINNIPE6.
- VANCOU VER.

SO KILOWATT SET.

DIRECT CONNECTED GENERATORS
]For Rtaiway Mnd .- htn Service

econornLCDy in, S-pace
Iecon-cm=y ii F::owser

Sizes from 2'1'. to 1500 Kilowatt capacity.
Pleazs mention the CANADIAN ELECTRICAL NEWS when 'rorrspondisliK wi.. etdvortisera
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GANADIAN CENERAL ELECTRIC 00.
(LIMITED)

UAT<DCUpcRERst OF A W Y
STANDARD LIGMTING
ELECTRICAL « OLE
APPA RATLJSPO E

______ oRt INING
Te only successfül systems for the long distance transmission or light and power are the

TMiREEuPI1ASE
ITONOCYCe"/LIC

TYPE 1 INDUCTION KOT ORS

INSULATED WIRES TRANSFORMERS

Weatherproof Types: F. and G.

Rubber Covered Oil Insulation.

Magnet Separate Iron Switch

Annunciator and Fuse Box.

Flexible Cord Highest Efficiency

Cables .Closest Regulation

O. C. E. ALTERNATINO FAN MOTOR
Efficient * Co>mpact a IDurable

B.easonable in B-=rice

HICH'GRADE INCANDESCENT LAMP8
16 c. p. 25 cents each, net losf'0

24 C6 30 "6 6 6I oso o

34 c 35 j 4 & o oe

WRITE FOR OUR NEw I1LUSTRATEI) CATALOGUES 0F RAILWAY, LiGHTING, AND
POWER APPARATUS.

Ploase p-entlon the CANADIAN ELECTRICAL NEWS whon corresponding with Advertl»re
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SPARKS.
,%n ccli u ligua aog à%aîîn as ing Iprta:oltct aI -Su'sex, N il. ilI

il 1'. (lcle l or nii tIlle cuîîtî.aaa>, Ill phc 1>2:1 ill liet gus le.'uly (or cilent

rie s t ut i ia'.tttg, .; tuiiave tîtmaistiteî nt sigles. A iu..I a ilîîiaty

11.1%ak 8 n1,i tilt msertl' uî. andlx. st .1 tttract for tlt: ptLes l ant

%%it atiIlt ( anatiaî C ,etîerai leedst ÇuC,.

hau~nilOt u' Ibeai giiltellu oit I atigea'uil l-Itctllc i .glt andi

l'vx .. I.ttt'iii tatit el a cit.l %to,& us s4,oo *rite ctiatpaiy
coelitt ut v..s "IVtqdten Noin, John CîyeAlfred F. (.atyter,

1 ient y Rtci.scta, it rend (,ts% 1E. G;ay'r, of ltgestii.

A Ibtcial e,îttttoml ce llu1otnîel lby Ille ('tîucr Cil>y Couieil la cunsitier
antd reIkîlI unt lite tbîttets of the sytîtîcnl estee liy Mr. Bitter,

tir Ilte ttnîng a.! CelCt ars. iîualit.lIle xl rcets t tlle City. recoin

nitlles flint (lie cotttjtaIly lie reigîordet lt ittake n deutifu $5.000 mtils

ili, rit)l>ira.utri ,t a isolr) yeart' comtc, tient for Illte ttrslice years-

the c(.ia.alt>1 AId leut zltltitd lu liay 'til> I>CrCcnt.Kc ut recclt te lule

i t lat fur tlt sttitse4uceît lisent>'le iS tomthe cuilly pn'
toi tlt cat> fouir lier centi. ts grouss rectljîts, ant iv iî' er cent. for Ille

rrtiamtter caf l itr teto -if elt, cotrac. Ilte tranclasb nt t lu e an ci

cAit'. t: ont. aituilt t ontr.ct tu IPt renr%%tll ctr> fi% C >'Cars ailer it.
c ilrail oî: t!lt tditest> t-r. fol mih teit ttt' oragaîtali> tttiti ; rte Corn-

lia> toit s l lt[Ce aiIUItiti Mt M180 ittei txt euaatCtelt lt coSttCtOn uf
ela'tttt ir s to an> ot lite Psuluri,'. ssittei iay litrattr l>nie n:eîe

I.îlui' Cltý lle cliteCuttt3t>iy'. vuti. il tlu ti itw-trtli) îtlicte Cli> ntelsc;

"mîs Io. [un lit-Itsî t. atn. att.l attadoigial, .- r lontger aI aiict(i nul tiCerd

tng; ttgit oie loi lu.mui . andî lte cuniualit>I t'lu sec rt'.juitstl>c fur att>

ttigebs esulîaatg freato tiecgligeoce tir olterwtse. ln wintcr lame, lite

r cetilb.-aiy attay, if st citouses, suttltîule s'.lgi% drawn hty hunses. A

itîioiel of tlle ilîk.nut Caro; as tg) lie '.ubtttttîe tilt ipptroitat toi I0le

IL aI> 1 aligalteer, aiti lat ss ii fax tlite sitsttltr of I>cr 0115 1 te carird an cadi.

Agi cxlwnet'ir ot îa>'atg rite ral.,ý.c_, aic lu l>c breinte y tlite Comtpany.
Tite, (tri track io t-. 0ic cotitJletly tîntîlteti t»' janîtaîy 8. :8r9, end ili.

%çsitul e llte isy Julie tarst, iSOS. Tite liaice of a mangle ticket fûr :iiuils

j'% ttxeci nI 5 cent%., iocludtttg tratifer%, anîd i0 cntstriîer 10 fi. ltt. Re-

iltieai rate-. nre lu) lit given iu chldtien'. it icketîs ntc tu 1>4 gide> for
25 cenît%.,n %ttîwetity.ttvc for $a. Lacis inirîtion ot aoy of tlise slip-

ulattitn'.i t lie p uuoîltiiiie ii lte Reeanlers Cotaît l'y a fie nul exCectl-

tng $4o.

The Bell Tel8phone Co'y
0F CANADA, LTD.

IWONTREAIL
1A 'lAT'ISAi) Mli VOIt SALt XVMIV [PV-sIttrriON Or'

TELEPIIONIC othor ELECTRICAL APPARATUS
UINE MATERIAL AND SUPPLIES.

wiVll turîmislè tenders rorsîtpplitng %Vareti:otis. P>ubimc Billdings. I loîcis
.1inî l)wclliings witi

l>ilvxri'E A*,%l) oî.rE.PoS si'î.

QI NIER ANNSCAO<,IOE.ROOM A-,I>
111L'S 11'Os. E

Wili aiso (urnisis trniler tu C. mIes, i ostosand Villages (or Ftn.: At 5kMt

Ast, ~ ~ ~ ~ o atu.ti' PTR<t.SITEtS

SALES DEPARIMENT
MONTREAI.

Bl 'i ephone Biludtitg,
36 Aqtiteduc Street

P TORONTO.
ISell Iielionc Bilîding.
.37 '1 coîperance Sîrtyt.

HlAMILiTON'
ieu ferpiotte llt:i.lung.

lilIon Sîreel.

lIt1I Telephoie Blutldin:g.
Qîti-en Street.

lkeu 'ilepi:lonc Bilinug.
Si. jolin anti Palace Strects

W IN NllEG -
i'oîresî lllctek. Mi îe

Do not be deceived
by those who clain -ability tes furniishi you wîth a Lamp

"as gYood as the Packard," for- we~ are in a position ton

supply the l3cst Lamp madie, and xviII prove our claimls.

The " Packard "
has becn the standard for thire y7cars, and Mnthecir en-

<leavors t() rake a sale, ag),enits of other compamiles Un-
-i-aly vnake the above quoted statement.

Any efficiency desired wi!i be given you....

Get our prices on the "Packard" Transformer

TH[. PfiGK#RD [L[61R16 60., Ltu.b
lInufacturers INCARDESCEIT LAMPS, TRAISFORIERS, Etc.

... ST. CATHARINES, ONT.
Pleaso inontion tho C^NAàîAI ELECTR1CA1L NEWS whon correspondinir with Advortisers
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ROBIN, SADIER & HAWORTH
OÂKMTÂNNED LEÂTHER BELTING

MONGREÂL ADTORONGO

PULLEYS-IN Ml

S-HAFING
HANGERS

B RANTF.ORDo
CANADAY

obeet Ulm puliey am pcentlly

ehote, end *@et @Mmwe me eat puIIOs.

A" *11VILS FeNlmImaS $PUT

iruRNaD su AMY LENQTHe up TO 28 VERT.
"AVINCI cOupuNme STIEs. 0* IsON.
PERIF£OTLY TRUIL AND POUSIMD

KKV ORALED WHEN DESIRED.

ai"e 001.3 AIlS ""&meOI 011. OEUINES. ST1ANoS
FmS SSAumNB WALL BOxES SVUOII. NuAW

P^17»»N FOS BLUSTMI WOSIC. OR »M"IA
w*uMUs» 811010111 Y"u Lm PUI

ARS pSOmpT SHiput"L

WATEROUS

Â H -,Â'RNi & SOPER
OTtCAW-A.. OM1YT-

CAUAMA MNUUETI 0F TUE

WESTINOHOUSE ELEOTRIC & MWFC. 00.

froowbkh =a bc opeated

Imuamlu Laupl lnc Lps
-89 ft.

-w--

E[ECIRIC RIIIJII

&N[RITORG INO MOTORS
hrhhayApparatuls.t

Edsdb~uy.th,~

Y-w--.
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C. W. HENDERSON- manufacturer and Crcti ---ELEOTRICAL SUPPLIES....ESTINIATES FURNISHED FOR ..

Wiring and Installin&-Complete Eleetrie Plants
EXPFRIMENTAi. APPARATUS, MODELS, PATTERNS.
LtGIIT MACU îNEÎY AND CONIMUTATORS.
ELECTRICAi. APARATus oF ALL KsNtbs REPAIRED.

SI ORAGE BATTERIES, DOcCfllS' AND DENTJSTS' ELECTRICAL
APPARAiVS AND NIACIIINERY.
ELE0rRIc ANI) G&s FixTuRES.f
Sou4oFF's FANcy AND MINIATURE INCANNDESCENT LANIPS.

44 Bieury Street. . . .
(CORNER ICIRO.RS)

.... MONTREAL

0A

TOUONTO
22 P0RONT Trm*fEET- PEfli8

TeIephose 47-5

8oe.E.tM USERS

DeaSrbap the acrr<ceig o) CO> PftTEN Elv-

GINRÇERS of angs <l4, eaui obtain

sobor, <gaeli<ent aud rtUaZ'Z
in, by OpplI uag$ ta,

CPJIAOIAN ASSOCIATION
8TATWMNARY EHCINEERS.

J. J. VoEKz. Presideni. PBoad of Trade fluald.
ing. Niontrcal.

ILLUgTA'.OAT .G-. sEE

THE J. 0. MCLAREN BELTINO 00 o m

THE WE$TON FLUE SCRAP'ER

ec:)MaIIN NI:Ewi J3P>

T othose who use steamn power the above scraper MuIS a longfelt want, and wilI be a very welcome improvement on the
class of flue cleaners now on the market.

FThose who wish to obtain clean flues, with least dificulty
cannot do better than order a Weston Flue Scrmper.

C4iMiS. E. &IîNTO,
%ntt4 StateS Ocorrai ManglaCtiUer'S Aent for Cân&Ad,

LON(DO, ONTA.zRIO.

THE BABOOCE & lWTILOOX
ate TuAe

415 Board of Trade BuIlding, Nontreal.

-~WM T, BONNER, GENERAL AGENT FOR CANADA
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