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Convention of the Canadian Electrical Association.
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W. A JOHN.SON ELECTRIC QO'Y
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Two Phase or Single Phase Slow-Speed Alternatlng Cur- Manufacturers and Contractorsrent Generators for LIght and Power-50 to 1200 >h frCmpee ntllto
Alternatlng and-Dlrect Curr6nt Notors.fo mpe Isaltn
Nultipolar Direct Current Generators-35 to, 2,000 h.p.-

for Llghttng, Railways and Power.
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circutii burns 150 Io200 h1ourS. consunling only 12 inches of bulid
carbon >»"di ) ilCornpctitiv Tests provc it the closest regulating, niost efficient and

]Koystone'l- 'nandescent.Lamps. Iron CIad Rheostats. rn ost durable Transformer maide.

WE ARE MANUFACTURERS-NOT AGENTS

Prices Right-Apparatus the Best

For Incandescent, Power, Street R:silway and Arc Sym.ents,
SOLD ON AI>PROV>.L,an guarantîcded 1eto h nkt

A=c Lighing ... M&%ot Efficient and Durable, or NO SALE S
OspccuAIy The Thornpson Electria Co. WA TERFORD, ONT.

THE R\OYALI. ELIZCTRIC CO,
.NOlvffFRE.AtL, QUE. YVirept Offie, TORiONTO, ONT.
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MONEY MfMKER8 FOR OENTRfIL 8TIfITlON8

N 1
Tfl 8TMNDfMRO

1F1LL OOPY

NONE EQUfML4

INCREASE
STATION CAPAITY(

8fMFETY

EFFCIENCY

SREGUL19TION

DIINISH
DNOPERATINO EXPENSES

We will Insure these Transformers for i per cent. per annum
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DAVID A. BTARR
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and Contractor
SraC$AL l''CfA t ;RXA.VT r-)
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Annatute d~~Ivp<.al $yu.m
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StDE-*SLOCK8
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turers
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LüGENE Fe PHI1IIP [TI 1 WRï8
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E'T NSTAN D1 I R ) P'OR*r.INit.

ELECTRICAL SUPPLIES
Lautn. WVrc'.. Cords, Suisîches andî Fittings rmscralI>

Rc=mr iade .uscmlyI~ nd aet caoiaur lCt%
TORONTO ELECTRICAL WORKS

33 35, 37 Adelaide Stret West - TORONTO

VOLI'M ETERS, ~IILI~O1 ~'~S

M ILII MEMITERS, (;ROUI2N 1) ETECTORS
CIRICUITl TE-.STER.IS,' Oit M îi'E RSPORTABLE G XNO TR

el Our P'osable IntrinintcrI ir.ersîî aremc iii I .1ANlIt> i,.lI. c
Westoe Portatble G&Ivmno- Our STA IION , .IIMETI..lS .mi 1-..tEIRh art tinuriî".cd 5i icsnt
Metcr-tor Bridge Wolk. vtextreu:,e n«uî.cy an u*e utiiti14u1clccsy

The New blonc ot ....

"NEW AMERICAN " TURBINES
.,,.jicads the List

F OR I>oNer . .. L-coniomy of RZegulatioln
I>s lart Gate RZesuits

* Steadincess of Motion
E:ase of Reguil.tioni

0 1-reedomi froin TIrouble of Asny Kiiid
* and is wiTitur \ VIVAt, for L-'Iectrical PI).rposes

37WHEELS SOLD IN 1895 WHICU ARlE7 DVEOPNGOVE I 1.00 I.P.

Eisgis CI:s'. Ge.trsg,
Sitailisig, &c., to cerrcsJkIsId

wiîiî IWatcr Wliîecls. W m. Kennedy & SonsAM.-OWEN SOUND ONT.

YIILOARIZED FIBRE Co. ESTABLISHED 1873.

SOLE MANUFACTURERS 0F HARD VULUAIZE» FIBRE
lu Slet1, Tub"~, Rods, Stirkm alid 8pcciai sheipes to onder. Colors, I.ec<l, lekick ansd Gv'ey.

SEND FORZ CATALOGUE ANI) PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL 0F THE WORLD.
F=aGiorU: WILMINGTON, DEL. OFFICE: 14 DEY 8T., NEW YORK.

Central Station Men
Read Extract fromn letter from another
Central Station Man who saved money
by consulting me % * .4' ~ççQrM

Dit.R Siit I arn1 glad I had you to inspect nîy electric plant. 1I had thouglit thte
expense of siuch an inspection by ani independent man %vould bc mnorte %wasted.
Votz bave convinced nie I can save far mnore than your fées cost inc, and ini directionsN
ain iinespcrienccd mail would never think of. 1 think no pcrson should do bsns
uitîî cleïLtric conmpaniesu~ithout seccuring the advice of an independent enigincer, asý lic
can save fat- nmore than hc costs, and gct better work donc.

Yours truly, I.HcrtRlc Co.

The otiginal of the above =ay &- s=e at officz

GEO. \AVIMI FRASER
18 Imperial Loan Building, TORONTO Consulting Electrical Engineer

july, 1&» CANADIAN ELIECTRICAL, NEWS

eV



GANRDIRt~I BLIECTRICRLI ~4EWS JiiI>., *$4)6

FACTS

Read this

If youI are

interested in

#PROPBIETOR* y14ri 9 Nfl

Brighlon Sash, Blind and Door Fac [.NSWEREI

frightoL,on.1 6

~7L/ ~
~444e7f~

tr-t

CANAIDIAN BIJECTRICAL, NEWS july, 18ifi



jiily m$96GU'ADIRA4 EILa=cTRICRL, N.EWS

01 tx,

7
zZ~

SI)Cak

like this.

\Vrite t()

thein or t()

TII- E

ROYAL
îteu«"c

a E L ECI TRI1
cou

~~~ 0< MN TR EAL

T'ORO0N TlO

Plonso mentionh the CANADIAN ELECTRICAL NEWS wilon correspondisig wilth Advortise.s

july, Ilt(»

ALL USERS
o IV

"Se K. On"
Ai'PA RAT US



R ay Eldleotrie lWfg. Cou
255 James St. N.. HAMILTON, ONT.

58 Adolaldo St. W., TORONTO, ONT. TeIcj.Iînne s2i.j.

WVo aro proparocl to ftLrnoh-
I>Ysitgii of ettali ropucfil for illig, toUitij<e eiler

Mo tors fr.,àa 1-S to 40 h. p., eilhei, serlcs or rom-
% li~oitsit ivtîusd.

Licsastor Mraot s «sIl isixe.
I licrifastil Dititalion fi91 <35 00 lo 1000 lilih <s.

11stitisorlitrs of aSi? capftl fr<,,îa 5 Io 125 litlitsff.
pFctet t-pJ as/Lai u l)Iittftsaos, iimnii casparit g,.
ltects iriit I .xjliaid/ttg lit ai i l ai-ot/ere.

WkIFl FO s ARrICUIA~RS ANID ANY INFORÎMATION ItEQlIkIFI).g1 ofrom 1 to 600 Brake
Miorse Pouer, lor EIcarIcaI

Industrial and other Dur-

FR .. K izuJI G RusoNwERKiz, M ;igdeb4tirg, GC'(riîaniy.

JAS. W. PYKE & CG., Montreal, Que. Ri.nn 0 aaa
Pmcrticulr-rn on App1Itcation.

-e

STL±IM WNWS
TJI 2 EE1TGL]f For Al_ Dutie-s
NOIîTi-tEY MFG. G0O., Ltdo, T0IjONTO

The Latie Eigie Go., Monteai
41--SOL. ^CENTS FOR PROVIM OF QUE1BOBG N

F1Nlý

PA?36:ýERSON & CORBIN-.

<iNPEiR.S -f nni eZas, eau oMaix

fieu . by atJlaitista

CANADIAN ASSOCIATION
STATIONANY ENCINEERS.

E Street cars
...OUR SPECIALT\'..

We a1so nmanufacture Horse ancl Trail Cars
of cvMr dlescription.

.~8T. OATHARINES. ONT.

MUNDERLON & C0.

1'%V OUR STATIION

VOLTMETERSAN
aU a AMMETERS

1I11,1rcM'. ;ni ii'.t ini L',iiiîu StI;Uc%, 1E.tgIanti. 6"Cn:lill,,v

~IRTE FOI% CATALOG06UE ANI) I'RICES
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Voi.. VI. J U L

tin(fthe altose Associaî-

Cotiticil Clîniiber of dise
Iloîtri if 'Irade BuUîimmisg, cornecr
ofni Vcimge anmd Front streets, 'Io-
roltti, oi 0 cimsdt Ilme i7lth
Juline, i Si>f, ai 2:30 O'ehimck, 11.m1.

M sIr. A'.. I. Siîîitlh, thie Iresidimt,
presidcd.

'l'lie followttilîg persanis werc in attenldauce
K'. j. Totmiai Iiriîtttut, O

J. A. K:îtîîmîîem r,
J îîiîî C. G'ardliner,
J. J. W.'iglmt,
J. Noîrmale Simltit,
F'. C. Arimtstrig.
A. E. Itavtiî., ii

Jamiies Orr.
J. F". il. Wts'
George \%Ii
J. Wî. CansiitlîlI, S

Ell. 1). iCriaei ii

J. J. A'.imartli,
A. Mi. %Vicseitl,,
A. A>. Chrkttî'..

C. C. DRiii.t,
C!. i'. l)wigltt, S

Ei. Bl. lliggar,
J.- B. Mciutc,

J. S. Roberisoi,.
T1. R. lZissclrtigit,
Alex. Slark.
W. J. Clarke',
1.. C. Mlw,
W. R. Es-at..
C. Il. >ulîrtiier,
F. J. Ritcnrîie Scaser.

T'he I>rcs'desit caiicd i

it v'mug Siiîitli,
E. K. Ml. îl, i

>î.A. Jîslmîoi.
J. K. Jlbllttîui,
janites M>limiî'
T. F. lrîîi
P. G. Mîu olr, slîîmriai. Que.
Fre'î. *'c
jocint Carroll. S

Ja mîtes A%. li.îlis,

J. Rogt-r'.. i.îtLondon Oe.il.
Citaile. . li uit,

Jollit Vutlc, Cuiir., Omît.
%Vm. Williams. S:trmîî.î Omît.

IV. ll0V. Arîtî.tîîig. Piarty S-itnti.

Cec W. lftlacki la mi ci OI

E. Carl ihreit.imîîlt. Iterlili, 0mit.
J. Wuî. I Icssry. Femlicli Falisi 011i.

E.E. Cars'. St. 0alttrt1' . ii

c; ?. Bradl-e. 1.

S.Roe
A. A%. Dion.

1)Il. lzeelî.y

C).iligmiî:tigo.
C. S. >lailetil. l'truîcOmit.

J cliii C. Grali,

le conventionit b order amni
statcd limati te lirst tig cii the programme 't'.:s tle
I>residcimî's, Aîdrcsse wlîicli lie asstmrcîi the nielibers
wtould be very. short. 1 le iliesi :tddressed the conmventionm
as Çollows:

Gm'.TI.vaIF.N OFw Tit CAN.iu.AD ti-rtc't.AA'.sm,
It iv Ss'itlt great îihîatmre det li IittIi'' I lie iitetttiî.t- tir t lii..A..>

ciaticti aet tlle liresî'it Censiitiont.
It is ratimer tîîîfom-iitiai' doIti Sc Svere cosiîeileîi Ilty Iire tif is-i

cutistaites to Itoldti t r 'ontvemtionci abotîut th iuc ie thie etîtittrs i..
etigageils iii a uiiiî'al trtîtiesi. 11îi. lhis itiltmiîit)etlil i)rce etît l
tIti' îi tendance of %caste cf oser imosî s'alttî't teitiers,, lut 1 luopi,
nevertllelcs, tient (star ntieiig, wvili lue as itttercs;iitg aisi emijti'-

fatale as cigi ails formter oceasiosis.
rlite paliers Io lic jure..eliied pl'ie to lui cf grevat imterestil 1iccîuîectiîîi sitît oriîiut cftlie iitiîitit ilitirtiiicc ii Ill t citrilcal

frateruils.
Wec îre ricîitarl>' fort tmiate hii oser îî'.ict. cf mieetinmg, tmîîl aie

iîîdolîîeti to tîte ofliceri cf titi' Ttîrcîîtt Ilc;îi cf Trate tiîr ilii
privilege ofuir lleasauî trrîiiti.

As lut a coeiitr.tiivcly short iite la% cliîîeî !itice oser 1l:tt
nmeeîtig, iere i.. flot Intaîcts cf aetîî:l acltievs'iiei to cluroimicle.
but tîtere hiave becti jlscl m eît ile- tIt cl rie.al fieldii hua iîîîhi.eate thec I)ossib*litie..i of a rseiuuhtioti ini otir îîctliodi of grmcitit'itîg
iglit b>' cectricity. Miay îiiîîds1 have for %nette lime itast huecît

,1896 NO. 7.

ci.1imîîic witlî c.îIrî il s titis îîrcîîîmîmî, qil ei- l'l li PI 0
titit litimi tirfi) %iV tinitjt Iteai hlti i f Lt l il",tii ali iir rte- imtveliosti
timat %%.;Il probîable tend l tanîgibîle re. ilt% s iii it' S î'i itear fture.
The. cnlîcî:î rt eIi1gottlest % tiri C -it ii'tit. .. esiuî i r iiimiîd.

écris svteit if pow îsser sentiiisci.aîdii til eîts i iîî
gVeýIrilv. htave admaîîeui tow ss perfectioni imi a1s g.îa t a ulegret.
.% iii former years, but rte tiid for Ilt'lit mî~îîii ilivellor, su
rasr front lciî extitistecl, alîear-4 iii Il( gm îwiîîg hîtiaîer anîd
cSer brc:tdcr %ville tamîl;iitiiti ki>ltl

Ntwittli,îtîiiig Rite t-ciimîtîercial1 dî.îe.sîîî elect i.1 indu-is
t rie%. iii Cammla itas lie saiti [l e ils atiti ilig'itiii. i'î
largcr elct ricai îmaîtaî rie ils full oiera tutti, andi selcit i

Laîrge~ mmîîr.ses the otiitt anîid %%elle îîî.îîî. i%îmita t % %sti iitld.
It i%. likeiy îlî:î dlîriîg tî coumig year t udir eapae titv 't wmi lie citum.
sdi'ltlbv 'îc'aîî. l'iei w'cîidesf liiieîreasc iii it%(.il% tise îlve.
tmivitl' fiir ;ll litirl,~~Io leisi.es ilt' miîsaltaion itîmi i îiger it.

l)m iîu.tliai wSer*ect'mcelcls a few yetars ago lire itiaS
lîcîmig alîaîdîîîîed oit acenit tif thlir l.îck cf ecaparîî mî. Tl. t..
leatimîg Io Ille cîîuipisie'it of the lfîctorie.% %vitleillori' 1;1iiîîerit ailt

,ucwerfil miacinmer)' ttir tdevir- pîrodutitoni. Thei allicîl tit les tif
t lie tool imuilder, iîîadîimisîi anmd cmîgimîel- arc ail theîrefore tceiviîîg
file blueîlt cf $ hi, of.'imjmn f ic 'tLJrîa ag.

Sot Ill le.cat of tflic etivrclit de'ljiî i f.i le-riiraî
iiicrc:tse ils the imummîler amni mimlage (if elevi ic rail way%. Thei
cieetrie itotor, a1 %hoîrt linge ag> Cotmidcrted as% lititiiiie i ir lbats

amuti( s.uluirhlii cî, i.. io sritilllg tlie fillitiouti file tit lesi
locomoîtive, aid it ks îot tet> mîtitdt > -,av that ce lonîg si-e mu1aj
expeet ti se it Icmi ur mi iii es tif riw

iii cthler buranche.% cif elicetrical work good gemmerai 11:1%s. ui
iîemi made iii îucrfect ing sytciis:îî iittioils al îesi ini timt,
houtte elci caii mi telmiai. an ''lie telegi aliii., illte itl îu

t hum of nesw aii rap1 iil self.reeoriiig aluparaîs. asi t liet îipiim.
%%.ii il itmiometis ini lonig distamice t raisisitii' ir eîi

art- fiiiv keelsitig îae %v'i ilr ciett iii otiier iiiaiimtti
''ie Associaticit i. tii tue î'iugratitiiiil oit i lie I)-)iiii mot.

looîk. I t i.. likeiy tient iii tIte iiiiitieîiiate fititiri., witi trai initiative-
errent inige finalucial svcit i. amni as. tlisi trluiig î'lv*îiti, s are
elignitteîl, tiheSiîiiit sviii lic evemi enlisie r;tpîii t1h1:811 te i lie
lias.t, andmli am cm c gracater lrcsjît-iîrî> thimi eser wvill lit. a hîîîd.

ThIe l'residett's address %vas grected wtiîll apptmse.
'lie Secretary read the iiiiiitties cf the lifth animal

conlventionl, wttlîicli wet're confirmied.
'l'lie Secretary :tlso read time Secret:îry-TreaNtirer's

report ais follows
SECiEm.ttt*TRASUI:kS t<tI"Otl.

i)urimg tlle yCai' eos'cetl lty itis rejetat, tilt Asicaîîlas timidge
ý.atisifa1tory- progge.s. i)uriig Illme A catlli>ar iwgiiiiing imst ir-
1895, nnd closing jîslt %lay, tS9 6, tdicte were ncttlei'i tel the iîiî,r.t 1toil 24 active: iiiltrs anti 4 a.-wociate mîiîicts. I iei ig f lic aaiie

îmctiodi 8 active andl 7 alssiciate niieiiil>irs iceirt,î ileir r. iaiîi.
leaving the net gain in ii1ulcsii 3.

Sincc tire close (of tlie Assî4ci.tlicbii yenr, ti.îc lias liset clmrctm'l 28
active iîeiîiilcr,. iaking the pîescnt tmuc.tiîicrsliîîi 194 active iiliwg

nit 35 -IsoCiates, a toital of 227.
Tît irec on tlic rolil a ronsiticralile assimîiler of ,ein I,,wttliuîltt

ltaving resigneil tiir iîeilmcr..Iîilb iii the AwKoiaio iiîihve cecil t..
taite an active i-iteîcst in ils alTairs, and liasve likesille f.itîcîl Ioi fî ilera
mîeiii)r.leilî fares. It sltoill lbc tinleituîuui tient su iem a ilcttbn jouis% ti
Associa.ttuoi, lie thiere:lt't lucotules a tiienil>er, nîît (of unei ).Cas inly. lut

ualat %secte ligte as lie fornîaily, fe-igns lsis ntîiuilinam tuin %otil li,
format resîgrntîtn is receiveti b>' ie sccrtaîy ai a.ccelîtitîl tt- mite

l'.ccuîveÇoiîtu~ttelie continues te)b li abte titi î'ayit of rtti
anitoral fee. Il tl; ibidiîaî) duct ti) the lack of a tîcltite tiiiiiîti8qtng ciel
tii î)irit don~t tlec ntîîal %1siîlîtg of tlle Asuutatin tl replut il, it,
Isinafie riut ier iî i- dteos: n tinge sîie ual utcni.att. The.
tinte lia% auived su lici en rmc'ite action shîtîttlî lie iake'r iii 1 bttit îi i , l
I)teseiàt antI fîtttît tîicettainîy, %ith regardl to tItis mtivmr.

Il t a te lx! lC esiieC(tl tieat isortif tr linse. %%h liiai Ille ottsi I wr.îîîî'.
iiientlk'rç ofi lie orgisnation, ssiltottt being actial>' init7rcesî t il mi tIti

nstt, Sihici ît kiles ignei to iccoinpiisit on licItit tif of itie eci rieail
inicte:%ts, sîtulî sorets lop osît. In the: ptlace oif sulde, tic.usuc.iit
hal; %Viirs the jS Pvo >ears Iteen icceiving a% itteîtiilîci.. lwitiiisà (oit-

ue l il tu 1 1aiu %tlcitints of ccirical avork. antd liii ilitr
forte fer] the~ bii fi) l.o lc eisre front connccliton 14tuali ee 'an'.iî
anti lbavec a i".'isstnal interdît in ils stelfatre. It tieu,; ails-aist tîtat, %%lale
for a finite, dis: addlitions to tue iiicnilîer.lii 1î tua> le mst a iticalure iith.u t
iîy utic ofhtlasa otn inmnrs or tlle l'irîî nientînel cia...., tflic oia
tien i- strn'lit 5îinng ti characier nti influence.

Thc arnna conventions, ihtici liav-e bteen estreitcly imicrm'imng anti
cnjtîyalt1le front tiîc coinîiticneciîent, arc itecosiing amîte se, 3-car lty yensr,
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in lt oof or wliîch i nccdtînly point )out gScillectiun lbâck <the 4dci gh<<ul
iiiectingl in Ottawa last autuînn, amti ilîceci vatattentuion t-, the rhl

%icter i <hli prtanimne in thiii ccasion Twn- inecîhagç i th<le Feacu'
ltr~e Comminiti-c liavc isen lîclîl since sie ci(ne of Sie ljîiawa conve nuuli,
ii. ; ti <li inu i octicti<895, antire <ic <Gi of januâtîy, '896.
At <ire furit cf icte tîîeciinta. âccounts in connectioti witii rite Otitawa
meeting siteexmiani anti nrticeeint<c b palîl. ai tlie secrciagîy
inttriictrd il) hiave liiedt 5< copies. of <lle rce'.%t consttitutioni. At

Iilsht litî andl ste lircsuîlent %t'.e alsiiintetl a contnsmttcc tu eiiîlat'ot
<ul imiake aiaguiutifar a po<iular ientiice '.'ning lecture ini contic
<ion wili<ilie iietetit conve.nthion. 'Flic selcctinn ci a iuitalile Ilîlce of
;iiriing (tir ite Cii'cntiun tva' icit un sit ta.% intl' tif <ire Ttttuntîi lutinu
bCi% or <ie '.ciiî'e. Thli p.ccrclir>' vsa% insituctcdl Ic niaise icquc'.t
tif thte <.hlaîg i'i' ne fortaliet (in the .ulicch'. nanîilt Mu'I. 0.

.11.1li.icgttial Utiîlcîjgrtiîintîi Mr. . M. C illicll, Kings.ton,
I.ung i uitatice I 'tltci rr.»%Riilsslun* NJil. Clistilcs 1'. ). il.

Toîtonto, (>Occaui (alilcs *Mr. F. C~ Ariîistrong, Toronto, "Tt

1-lut, of tlie Elecitic alwy Mr. jaiie. Milse, Terîniti,
%Vct . McJ.ca Wallliank, Montrent, l'Utilirationt of <lie

1-»u ce tif site L.achiine aii' M r. Gtigc Ilack, iHamiiltoni,

White Fraie, and E. J ihiili Ttisonto, subjee'<' suit naîit't. NIr J. J
Wlnghi c' wSa îîiintcd a coniilliii jtut ccîiain vdictiier a suitalile

tcaliier couil li c clî.îrtered fot an excursinti andi uinner ti cuiiinctin
tutut lie atniiai conventin. TFire suni of $:.ç.oos tii' îlacc< ai the
dliisixui of <ic (*Cîilîiitiec on Siatisticim Fi Th-1coin iicinhiî tif sie

E'.ecutiv.e weîc alilpointeti a coniiiiiitt'er tc pierfect local ttrangecniu' for
tlie convecnticn.

Fo'i iu'ng is a siaicliient cf( tire seccilîts anti dj'lseiiicnts ftir <lic

F AtitAi-ut'ki ï i -i STJeN'i, s895, <o MAY 3isr, i S96.

Casi in lianit lune u, iZSÇ9.. $186 77
C.ad.i uni liani J une isi, 1895.
93 active iiic"Iilbers lets AI $3.00 279 GO
14 awc ai $2.00o .... .............. 28 ou
Itefunîl b> 'Stalisi'.al Coîiiiiiitc 23 62

$517 39

llaî.n'tcs iii con%' etiiit ai Ottatta
11) Li.h a% 'etic iotal t',iiîic t.iteligiti $Sucu Pi

Folleî Ottia ........... ._... 40
Lanattian L.iiicll Ntett. î.rntitg 72 50)
Clsailan l'hcto. Engrav.itig Co 1. 6 22

A, F. Siadlet. '.ienagraihr . 25 80

$218 92z

$288 92

Electtical News foir jbinilig 7 GO

1 1tisiage 35 10
Eîîclîange o cicuues.......... .. . i 5
lilaCt.ll & C,%. 5o icaitier ceiiît'icaleivc tt, . . 4 GO
(4an; <ni ectciaty .. . ...... 5 ... 0 0O

ýuutîc (% Cc liailgm. inchling justices charges i 7 16
(;ril lit suât msic'al Coliîîîtire 25 GO

$358 68
Calh in lîank, M-'Y 31%1- u896 1 57 2<
Cadi mi land, Nlâï 3<5<, <896 Y 50

RttKii't, sici mAt 3isT. <896.
J une <'.1, uS9:6. cash on lad .. ......
38 acti'.c iliîcîlîcis' fces ei $30..G ....
i activte iîicuîibecr'a (cc at $5.0 ..... ..............
3 a'.Mici3te lliculllbit' férî ai $.00
Casi for rucliange lits chocque.......

Zillîct anid pitns fat Itaîlgu"
Rcceipît <cria
tliss.age

U.&F.hange un .hcjur,
Fnve'lopcs

l..sh tcpxtatt an tank àncc UunC' t8,.69
C.h un hand jJonc s 7th,19

$517 39

$ I 50

60GO
15

$126 65

$ 2 8S
40

.. .. 20 78

$25 36
95 is

6 14

Total u<anthing to crettit of Asociation, joînc l6, $258 S0.

Cetiirird correct,
IL J. Tuiiooni' ior%
A. A. Ducs% )''ujir.

Oui million (if Mr' flinstan. 'cecondeti by NI' Kam-
merci', the repoirt n'as coniîfrmecl ant i doptqed.

The PresNident . Tlhe nLe\t thîing %,.;l bc the reLeption
%If ieports from tominttees. Mr.l. J. J. WVright '.%ill
report for the Committec oni I.cgsl.ttion aînd Mr. E. C.
hlreithi.apt for thc Conînitic oui Stitistit -

Me. W~r;ght . Thcrc aci hi'.iuig been an> legislatioti
citiier ini tlic D)ominionî or Local Houses tlint wvould

afe.ct electrical ilterests ili an>y wny, the Colînmiittc on1
Lcgislatiotî hia'c no formai report to niake.

NMr. E. C. ;3reitlîautpt rend thie report of the Coni.
rnittee oni Statistics, as foIIows

'V'cir tiiiiîuttec beg <o rep)ott a-4tilîi -T'Fite Lvuiuîîmîîe cri-
.lca'.ired duiriîîg ilii% )cart o .trr) 't cee tlti dra ~t~c
ils dlic report tir it y'ear's itatjii4ical cominîiiee a-4 to Ille Compîila.
lion of datat relatiuîg to central i.t:tiitîîîî foi' sie tpir cf lectrie
liglîl and pioaci. Tlro tliii4 end ive drew' opj a Illai loriot, reqiie.t.
log itifot iiaiici oni -he follIo'tlg pioinlt', Iiiull .io ' posteri.
%taili Slprtt','tatiiont unt, ruiiiilig siue tif %taionl, nuit

prL'' obtajued. ltîfioriiiaiio,î regardjiig tlie or<gjuîal co'it cf ils-
' ia'n agit cost or cîteratiait wa'i out aJccd fer, becaîie i

datcnecd :îd'.i'able oni i o ,iait tire forin lts long tid coisi-
pliL'atet, but it a .u'. i liiligitt lliai if a i oper iîicrest %wcrc Iai
11> centirai ,itatio jo l m ;n te comipilationi cf tlee ta 't .irs?>
iniglit i a later date lie ill ontt mîore cotiîpletely. ''liere N lt)
doublt thai troitplite ottS f st e centirai aloî for tule sîitply
tif ..lciric Ciurrcit i Iroliglsutt<ire Doiin oiia ld tic a refèeîce
Iiookt cf ui. sncll '..îlî to cil persut oli. ,ctie<d nul miite isidu's,try,
and ilie coruiite '.c gi'. c conidcu'ble thloiiglit a4 in lii'.
<llits mdcca ('0111( lie lk%t fini< uilo lîra'tice. Il11t lia hélîut ioiglîi
îlînî thme formîationi cf a1 sort cf butreauti f %Iti'.tiei, ke1ît lit thei'
nreliives, or thet A'uctioîi to 'trlîli ait> active mieiiiber votild

lneact.e,. wvotld best %erve Jlie end iii %t'. Th 'lc oliuiitlct!
recogize ta.it lucre i'4 i.'tuiideralle iniformiationi coiîtering Ilte
oilera ioni cfra Illatît wh.vli l îîr'tlors cauiuiot afford go have mîalle
puîblic ; tire mutre general data, stîclu as fitr.t cost of planit and
lw:urîicular-4 coucerning tire plant auîd appiartus, couild be kegit oui
<1lIe ii lic h ccretnry'% office %tit revicd ariuually, bo tlial :tuy
iiie<ihr of sie A'.'.ociatsiosî coîutl. ons ailplicaltuothe<i scretar>',
obtaiji wiate'-.'er generul jiformîaioni lie mîighi wauît for lis private
lise. P.'irticiîîar data biîoiild of cotirse ini cacit case le obtajîîed

ncoî id'' iuJ i ( air <o t%%'tiuiie dt l bed e mcu îeîndier-, of the

clîjett êt.re sîc.ii i ltuicJceriall gnelsî. 1'lie toiiîuiiîiiee
arc cf <lic opinijon tirai a %Lhlnie for hicL 'Compilation i ta i L
%oiiiecali.ti iii uIl liatuil e of a4 Inna ca tilîui tal iniformiaini, .

aboie ouiiiicd, wvoild bc t valumalîle adjuicg go ilie work of tire
A%%,oviatioiî. nid rsîtiîlyrciiiiied il%. couisideiioîi.

0f dlic 1bl.uuik' %cît oiii ciii> a -oipîc '. ina sîiiull~ portili
aCre reitirii antd ini sinie iltisaiLes acere iios tilled oii bu toli-

lilciely . <llie' bliotîld ha:ve bLet. i loacter. tire rettini'. revejved
avould fcriii a fajir .. oit wlicit <o continîue <lie a'ork. Ilc.atse

cf t lie oiiîtc<ic. f tlic ici uro lire comiîiitc hsave nlot cu-
'.ititrretl il ttl%.iLaleu raa hPi à1 ialiilicd shilnînar>.

''Ise siali,'i cs i ccjvel tîrig o liglii soi. iicrsiug ;îi. Of
thîe <cial nuinbLr of replies rcctejvcd osi'.' <lirc are frontî miit-
Cil: laii s 12 ccI, pa y incs> tte i liai th1e>' sippl>' etrrelit for
Iitear ilurîties-, nuit 1%%au ii buîlply cuirrelit for licatiîig; cine for

Omie fitel aliidîà i%. ltrieuilaily> ,îroisisnui is <liai tire liajorit> cfr
uIl biînauilr btatjouis are' cteraicd oiilî duiîrjug a %veuy short period
evt'rî :4 liirs. siiiosly front Jn'.k tilt idiiigiii. lii liiot cf tlîc'.c

ilse jij probable <liai a stifl'ficinil> large nicior loati cciild îloi
lie olitiietl go) emllo) i %l at iol diirisig sie da) *tîîîîc.
'l'le cciiiitce do îsuit coniî.der ilimai <ie '.ork alîjt-l <ite> have

dont! 1-à *ti ai>' a'ay fiiseud, aud %troigi>' recciicd that 'ai be
coutitiid duuriîg lire c'ciing >'ear.

Ail of a'licli j'& rt,'.iiici fîll> uiiiiited.
F. CAîui. il(iiA'',Clinjrîîîaî.

On motioni of Mr. F. C. Armistrcng, secoiîded b>' Mr'.
J. J. Wright, thc report ivas rcccived anid allowed <o
stand tintil Thitrsda>', the 18hSustie, for considerîtiouî.

GENFRAL ttUSINFSS.
Thie Presideuit rcad a telegraniî frontî Mr. LB tilMac-

Farînne, 2s1h Vice-President, as follows : I sincecly
regret Ilînt 1 canltot attcend conivenîtionî. hlope meetinig
tvill eclipse ail fornier oies " ; anid Nlated that lie ivas

sNure that ail th1e îîîenbers of the Assocjatioui prescrnt
woîild regret MIr. àNacF.irlatie's inability to be presetît.

'The Prcsidetit called the aîttention i uthe niembers te
tie banquet to be field at Lorne Park oui the followirig
evening, and requestcd themi to inforni tic Secreîary as

,soon as possible of their intention to, be present. He
.11.so urgcd on the members to be present '.'.ith tueir
frieîîds at the lecture on 'lRadiaînt Matter " to be given
by MI'I. James Milne in the rotuinda of' the B3oard of
Trade building ini the ev.enitig, as it would be an encour-
agement to Mi'. Milne antd the officers of the Association.

The Presideît : WVlile 1 arn on my fcct, and before
procecding with tlie consideratioti of the fîrst paper to
be rcad, 1 desire te sa>% tuai it is quite gratifying to thc
Executive of the Association ihat so mati> tew memibers
.îrc corning in, espe.cil>) cenitral station men. There
moe twvett>-ulirc newy members elected, and 1 think
about tncilt of îîiem are .;entral station men. Tliat of
itself i% ci'> gratif'ýî&tg, antd shows ihat the Association
i% fuifilling itb. mission. 1 liope ta sec more of them.

The first paper on oui' list is *1Occan Gables," b' INI.
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C. Il. Dwviglît, ai Troronto. 1Ilu vr sorry wc will
hîave ta dispense witlî tis paiper. ?INr. Dwiglît miaide
ant carncest effort ta have it reaidv, but lic faîmîîd tint tilt
data i aîcessairy to givc uis ait1 autliic, clesir anti conceise
history of occan cailles wvas so obscure, snd rcquired so
mutchi digging out, tuat lie liais nlot bcen aible ta coinîplete
it. I hope ait seine future tinme % e w iii bc ch%~ oresd % itit
it- -periatps lit the aîext con% entian.

WC wîiIl paiss on1 now to the paipcr on -' Acetylenle
Gais," by Mr. Gcorge Black, of Hlamitlton. (See paige
14!).

INlr. Bulack, on rising ta renid lîk paipcr, saisd :'Mr.
Clîniraîtan, iii caming away i a liîrry, 1 forgot t'a
things. I fargot myi palper (altlaughi 1 iind it printcd
liere), and 1 forgot sOme maîtchîes ; so, if thc gentleent
here have a supply of miatchtes ail lîaud 1 hope they w~ill
takle up a collection in tie mcaîntinîe.

.Aftcr the readitig of tîte palper, Mr. llak gase i de-
manstrationi of the liglît produced front aîcetlenc gais by

ieains ofa ai maîll aipparaîtîs wîhicli lie haît imiproviscd for
the purpose, aînd wilîih lie explaîised the workig of to
the ieanhliers piresentt. 1le it.tteti that the> wec, iii this
denîanstratiaîî, conipeting witiî tic sunlight, antd IL was
îaîrdiy a fair test.

Mr. J. J. WVrighît :I would like ta know tue pressure
voit lhave on.

NIr. WVickens :I tlînk tîte pressure ks less tisait haili a
pounld.

INlr. i3lick :Thîis gives the yellaw liante becatuse it
does flot oxidiz'e suiciently. I nlay %ay in tile course of
the next two or thrce %wvek MNr. WVillsori's faictory svfll
be ii full blaist, aind 1 îtnderstaad hie i going ta liglit up
St. Caithîarines. Several estaiblishments ivili have tlîe
gas pitre ta show the resuilts, sa tlint ail who aire inter-
e.sted cati '!iit St. Catharines ta sec il. for thien.elves.

INr. F. Tltomson :Is there aity place where they aire
aictuailly îîsing tlîis gais?

INr. i3aick : Not as yet.
iNir. Thonmson .The> haive been naîking it for the L.ist

couple of yeairs baick.
INr. I3laýck :Just experinienting. A nunîber of fac-

tories have becît waîtching ta se the resuit af tht' Niaigara
Faits output befare they stairt.

NMr. Thtomson : Tltcy have been mainuffacturing since
Mav>.

Mir. B3lack : Since Ma>y.
NIr. Thiomson .Sorne of thaît oîîght ta bc îîsed.
Mir. Illatck :It reqitires a good dent ta milke a contract

wvitit a town, aînd yoti have ta have a gaod supply ta
keep it up, aînd nat ruasi oîît of it.

(At this point tîte electric liglit in the remit was turned
an, aind camparisons mnade with the acetylene gas.)

Mr. WVickens : The globes on the electric liglit kil;
forty per cent. of tîte light, whereas the aicetylene gas is
a aire liglit.

INr. Black :I have had it without the shightest trace
of ycllow color, and with just a biste spot about the siaie
of a pisnhead.

MNr. WVright : 1 understand that Mr. B3laick informs lis
that Mr. WVillson proposes ta use thaît gas in St. Caith-
aine.s as a nmixtutre or energi/.er ta the ordinary gas.
Ia the paper 1 notice thaît lie saîys that kt does nat mix
ver>' well withl zhe water gris ; in faict, it ks no use for
that ; it wvill mix better with coal gais. WVe ail of us
know, 1 think, that there is preciaus littie coal gas
manufaictured. Very nearly ail the gais companies aire
running wvith waiter gas. If that is really the case there
doeb nat appeair ta be very mutch field for this product
ais an energizer for the ordinarY gris of commerce, as we
mav caîl it. The gais compainies, for the saike of tising
it, save ais an energizer, wouid never exchange their
waiter gais plants aind go baick ta the aid methods of pro-
ducing coal gas ait a vastly greaiter expense in order ta
use acetylene gais, which is mainufactusred ait a tremen-
dously lowv rate. My remairks are wit- reference ta gas
plants ail aver the country. We are ail aiwaire that the
largest gais plants aire waitcr gas plants.

MIr. Blaick : 1 don't know anything about the condi-
tion of the gais companlies. In Haimilton 1 know it is
coal gais wvhich the) maike. 1 understand in Toronto it
is water gais.

MNr. %Vright Baoth.
Mr. Jabinsaî 1 k ttere 41n> dliflerenlec iii ising iranl,

braiss or copper tîtbing ? 1)oes hl cauiîs amy trouble b>'
using the brass or copper ?

Mr. C. S. Maillett . 1 believe it comtbinies witlt copper
andtimaikes a kind of deterioration ;it lises up the
toppeî, 1 tiînderstatsid. It a.so dous uith bras%, bîtt ul
ta siich ait exteait as ta interfère wvitl any fixtitres like
those (refers ta fixt.ures used by Mr. lack iii ilhiistraîtiîîg
the icet)> lte gais.) Oit irait or Ieid it lias no0 eltect.

MNr. J. J. Wrighit :If tliere k a deteriaratiîg effect
aind tlie copper would combitne witli the gais, tit woiilt
certautily scau ta rule otît the fixtitres ait ,îreseît iii use.
V'oi could tiat giairaîatee that any brass% fixtître lias ni t
gat a laîrge proportiont of copper lin its composition. It
aippeairs tint if titis gas were tiseci evet. ais aml enriciier
for ordiary gais, aind îised iii an ordiiary fixtître, that the
%%fiale tliing wtîild hiave ta beceîe , new fixtures
woîild have ta be put lin atîl over. %VoiîId tiot tuit hiave
a teii(lncy ta slîît it ouit ais atit eiergize. of ordisaîary
gais?

INIr. Bllaick . Have uiot ail fixtitres auî iroaî pape Insiste,
for gais? 1 tiik tue condiictiiîg pipe is irait.

MIr. %Vriglit a Anssyatunîber oif gas fixtitres aire aade
of copper andît braîss pipiiîg.

NIr. Illaick :Tlîe pairties wvltî aire rusnîiaig it tlo not
thîiak tltey will htave' anay trouble.

MIr. WVrighit :They aire raitlier tva optiitistic ais to the
aiitconîle of titis prodîîct. We aire well aiwair tuat tîte
truc test of the mnrt of ait> ncw tiiscovery ks iLs use.
IL is Lwa yeairs :îaw %ince MNr. WVillson first tliiscovered
titis gas ; anîd we do not fiuid that iL ks iaî lse it any
conmmercial or praicticable sense. Thy htaîve been mîaîk-
iaîg prepairatians iii vairionts plaices ta experintîeat witli iL
aind ttat is about atil. If this Ilad been s il ai aabie
energizer, ais tîte aaking of iL ks stch a ver>' simple
process, iL ccrtaialy woiiid have cote itt lise ta a very
ritucls greaiter extent thai it liais. I thiaîk y ou cali look
slpai ttat ais tile truc test of aiay ncw discavery.

MIr. Bllaick :Anyoiîe who iaîkes sucli a discou'ery ais
this %visites ta seciare iL ais saîfely ais possible before
giving iL olît ta the public. IL taikes a lot af caipital ta
work a thing ai thait kind ; it taikes timîe ta iatterest
caîpitaîlists ; iL tad ta be testcd iii eu'cry passible vay ;
they Iîad ta be saitislied by clîemists and othters tuait it

vaîs ail right before they plat thîcir iiaey iii it. I hav'e
no daîîbt but ttat withia tîte aîext six aîioîttlis yoi wili
sec plcnty of it.

Mr. Maillett : Vhy is it tîtose tlîree jets haive last a
greait tîcai ai tîteir illiiniiatting power ?

Mr. Blaick : WV have stopped tue generatiati of tlîe
gas aind the pressure is taîking cane of itself. WVe ntiglît
ais wvell tuit it, ouît, but wc wish ta blirit up tîte gas.
WVhere you sec the yellow flaite it shows ait excess ai
carbon.

Mr. I3reithaîupt : The palper we have listensec ta by
Mr. Black ks ccrtaîialy, anc af great iaîterest ta aIl tîte
miembers ai the Associaition, aîid I thîink we shîauld cou-
gratulate MIr. Blatck silpon preseaîting the subject in suicl
a concise aînd dlean nianner. l'hc question of acetylene
gis is anc whiclh is creating a great deai ai interest
throughout the country ait tîte prescrnt time. I may %ay
1 have studied iL up a little nîyself, and have data of
tests that were maide by Lwo engineers ai the Acctyuene
Gais Co., in Philadehphia, the campait> which is thierc
cxploiting this maLter principally, 1 bchice. These
tests were maide in North Cairolina, before the three
experts, Professor Houston, I)r. Kennelly aind Dr.
Kinaicutt nmade tieir tests, anad thtcy were flot so fais arable
ais the tests made by the tliret experts in Mairch hast.
0f course we may expect i that time (it Wvas nearly a
ycair before that the other test was maide) there uvas
some improvement made. The cost ai acet>Iene gais
varies directly ait the cost ai producing the calcium
carbide. The figures here given ais ta the cost ai
calcium carbide I think are altogether tOO optimi.stic.
Ia the repart of the test maide b) Pnoiehsar Hlouston
aind Drs. Keaincîl> and Kinaiiutt the ,.ost ai pouer IN
givea ais $5 per lî.p. We aIl knout thaît S5 per hi.p.
per annum is a figure thal, nobody ever dreaims of,
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intatd ls re:alize.u. 1 tais surprised tîtat tile rat- inueit-
tioned lias [)ea secured ft St. Cathiarineus. Of cotirse.
if fliat is so the argaaicatt drops.

M r. Illack :Abouit 200,000 li. p. is available in the
prov'ince tif Quebcc :at the -;aile pnie.

,Nr. llre&tliattapt : i is a price tiat is surprising,
IeCaustle nohotlv w'Io lias lieca in the businecss .1t ail laias
knlowaî Iny %uiI pneuC. At S'i.g.9ra 1F:iIIs, wherc tlie%
arc producig powe'r iii stacli essorillons qtiaatities, tliuy
-ire sdling il at S2o pur iî.p. d»elivercl atl the wvorks
aailv. 'I'Iierteforc, onîe :argunment sisal, is flnide tbrosagli-
()ut. tliat tîte produactioni of calciumî carbide cans bc
ittilizcd as fi n addi tioaîal lo:ad t o thle ordi nary silial I
station, dtrolls. Thela ordiaîarv :small station canhiot
deliver power at saaîtlaiag approxiaîîating $2o pur
fi. p. For iiaîsnce, here ira Tlorointo or elsewlîere
w'lere power laas to bc geaîerated, froan stCaan, the
dilliculties of ttsig tdais gas as a pure illtauiatator
woald bu 1-sreat. Cottld tiais gais bc coatrolked
and disltitedl tlarotagl piples, if il ~ geaîerated
it a lîi-hate litaus.% andI bc bttrned iiere just as i as

gî.'aîa.r.ated.ý ? ''c A~e>laeCompan> iri l'iil.1dUlpli.L
n crc C>.Iotit;ilg ;a s tî of gcnierating directly ina the
place n hure it i% ta bc tase:d. The% have for tlîat pur-
pose a geaierattor -siniilar iii priticiple to what INI. Black
lias~ lîcre, jtast a bo\ iaî whlicl tlîcv kcep the calciun
carbide ;tltcy apply water to il -and the gas goes fronît
tlle generator dircctlv ilita the botuse pipes. 'lie great
qtacslion is, liow to rcgulate the pressuare. The alhinty
liait tlîis coanploumîd shows for w';ter is ver>' grcat. i
tandcrstatnd thiat once vois have ttied on ;a certain
annstlant of water vois caIatot stop genseration of the gas
uantil tha:t %tock, of water is carnplctely cxhaaîîsted. 1
was speakiiig ta caîgiateers ira lPhilatdelpl;it atboutt il atnd
1 atsked thiten lîaw tlîev reuîlatcd i. They said the
onil> wa luto]t tlle gas escapeC, or eIse thle pressure
wiIl gelto sticb a lieiglat :as ta bu dangerotis.

.Nr. Black :I'Iev have a safétv valve, -and if Ilae
pressure rases ibove a certain point il blows off.

.Nr. Iircithatipt : That wotild bc watsted ener-gy. As
ta tile uase of icetvleiie.atai enicher for coal and wvater
gris, 1 read a paper bv Prof. I.ewes on that point, and
lie said tlle gas docs flot flix properly %vitlla the water
g:ts and is of vcrv little valise there. It is, haowcvcr, a
g'otd ennricler for coal guts. 'l'ie conmmercial value of
aicetyleate gats, takiaîg aIl thliese points into consider:ttioîî,
il ILm o fie is fl qahile si) proinis'mgas ils praroi ec
claitu for it. Tîtere is stnothter point ta wIii MnI. Vutle
ba:s c:îIled Isl attention wvith refeace to laying pipes
ta distribîtte tcctvlctle gais froin au central station. At
precsn, ira laying distribtttiatg pipes for gas, we put the
piples hclow tlic frost uine, flot onlly to prevent conidensa-
lion, b)ltat i ta keeps fair pipes intact. If Yoîi iay pipes
above the frost fine the frost wvill soon break tiieni.
Vota litat take inb consideration tîtat liowever vota
plamce tliese pipes, vois ha:ve got to puat thinî below thc
l'rost finc il% order to kecp tîteni intact, and thleai vota
wvotaldl lhve jttst as ntach cost ira laving a.% ira living
ordiiîary gas pipes.

.Nr. A. A. Diion : 1 ]lave listericd ta MIr. Black's paper
%vittla &greati dent of iaîtencst. It is a v'ery gaod papcr.
lBut, 1 111ti%1 sav 1 ami still in the s;aie position tîtat 1
ns before .I airs not yul able to make tUp niy nind

:as ts.- tlic truc co>t of :tcetvlenie g-.t%, or its trtae valie.
1 ha:ve rend îîearlv' evervt biaig tahas blen ptîblisltcd
an the technical Jotaras concerating acetylense gas in
recent vears; .and 1 htavc rend wvith a gre:ît dent of
ittentit. îryVing to forai an opinion as to Ille rceal cost
of prodtadnisg tlie c.lcitinî carbitle and also thle truc v'ailae
ai Ille -g.t as a possible Comlpetitor %villa Clectnic liglix-
ing, fini I foind tîtose aîrticles su, cantradictov tint il
'vas imtpossible for nie ta forni an>' opiniont wihatcver,
anîd I -t'i stili iri tlle samtic positioan. I tlîink, lîoveer,
ahat MNr. ItIack'% vie%.% of the prospects of acetylene
gas are n1,xachtoo0 rosi. loneer is of tîs n lia
niaglît limie fornied the opiniona, as I ltd, that tlie g.%s
uas îer% poisonotîs, arc consýoled %%ith Mr. ll:'
Mtiterait tfit it as not so poisonotis as «tai 1a.
tlîiak it iîiglit bue î'cn nttich less ptisonot': ilîaai coal
-- as and %tilt bc Cer% obclianalel to iosi tif %as iraIita
tespoci. Anotîter tltintr: lie argues thai its Ntrong

puaigent saîell is a safegtaard, alt( a persoat cotld atot
go ta Slepi before aîoticiatg it. %Ve kto% tîtat tîtu
ondinary iiltinmiaatiaîg g:ts lias a ver>' stroaag ptangent
sinell, aîuv-entheless accidenits do0 happea. Iliere as
tîte fiartîter objection, tîtat tlac is atotliag aiccus-
sarily alariating about tlîe saîteil of garlie. There ks
oaîe tlîiag 1 wisli ta cati vouir atteaion ta,
whlich ks, I tlîiaak, perhaps a nîkspriaît ; M r. Bilack: states
iri lais paper tlîat tic pipes cans bu laid belov the suarfatce
for little or ato expcaîse. I caaînot coatceile af a case
w~here lia expense wotild bu iaîctarred.

INr. WVickens : Tîtere is one matter tîtat à1r.
I3nietlîatipt spoke of nliuh ivas dettoaîstrateid hure,
while wu we're experinileatiag %vitlla tîte glas. 'l'lae gas
geaienates ver>' (ltickl>', as sooat as tlic ivater strikes it.
il is absoltttelv atecessar>' to lîold the atter don pretl>'
%veill ;, h lifteà ht riglît tap. ut is Itard ta tell liow ta
accoianiodate the pressture. lu is evident it îvotald bu
vervt trotablesorne to regtahate tlte speed ai whiclt tItis
gas is to bu geaîer.ited and delivercd into a tank. V'oa
noticed tîtat if n'u iîîcneased tîte pressure oat te gaso-
muter the liglit wotald flanc tup. As long as the pressure
wvas ai the saine f'ixed poiant the lighit was steady', and as
soan as WvC plat aî little extra pressture on il nmade tîte
light considerably stronger. It is evidleut il is going to
bc verv diflacut it, if it ever is aaccornplislicd, ta uxactly
rcgulate the pressure, fronit the faut that the gas geiter
ates v'ury rapidly ;and vot cotild fl tell Miîen il is goiaîg
ta stop. Aftcr tie coo disappeared ira the jar ht was
still making gas -iî wvas still ptasling agaisls tîte
cotatcrweiglit.

INIr. Ytale I do atot sec an>' diffictiît>' ira ov'ercoming
the objections tîat Mr'. ]3reitha-tiàpt makes. Stipposiitg

)-ont have a fift>' poutd hiolder iri votar cellar, vota w~il
klion' htov mlanv potaaîds vota carn nilake frorn so niany
potaîds of tcutyleite--- aiakiaîg >'otr gas ii the afîurîîoon
hefore >'oa start -and >'otî siaîîply tise ti >'otar bootder.
V'our pressure ivill bc tlie sainec throttghotîî. the ev'ening
if votir Itolder is of starnicient capacity ta) stapply vois n'ih
gas dtîng that atiglît. lu is flot necessairv ta nake
more gas white v'ots are usiaîg it. So m:aîn' potinds oi
aceî>'lene ivill ni.tke so mnany feet of g:ts ; il is simpl>'
tlte operatio' of leaî'ing it stantd tîtere and tising it in
the niglît.

Mnr. J. F. IL. WVvse : otildit tliat of itsclf bu an
objectionî ta laîviitg tlie gais it the botuse if vota lad ta
depend on Ille domeslic ta imakie the gas; in th:al ivay?
It sers ta nie ta bu a seriotas objection. *ritc nasten
of the hiotse wvotald not want to h;.'u ta look aafter a
mîatlcr of tuat kind.

Mrl. %Vickens : Stuppose w~e nîakc a gas receiver or
receptacle in that botuse. WVe knon' if we have s0 match
ivater we are going ta niake sa îîîati fe of gas ; te
necciv'er wtill bc of sonie faxcd size atnd the pressure sa
intacts per sqtat: inch ; ive start catir liglîts anotîmîd the
botuse, atnd if ive tise tîvo-tbirds of tue gas gensenated wvc
htave salade tue necci'erno ia naller and the pressture lias
goale don.

Mn. hIlopkins : I domt't tltink tlaat is so ail :ull. That
wvatld îlot necessaril>' follon'.

Mr. Armstrong: .it is lte rtîmniiig and regulating af
the geneatrtor of aicelylene front calcium carbidu in wviat
we rniglit cati the sanail unit îvhichi Mr. WVihlson
scenîs ta favon, btt îe dihictaltv wotîld sem ta bc that
il is nat somctlîing thaît the ordinanr domestic cotald bu
cxpccted ta haîndle in a satislactory w~ay. The passi-
bility of danger and tîte diffictilties are centainalv
gncaî;er titan îvith the ondinar>' ftannace, -and thcv are
jgenenally famd stiîrncienu ; and il seins ta me unlikcly,

actist ed as people are non'-at-days ta depend oui the
central station or gas plaints, that theî' îotild b-- dis-
poscd ta hatve n>' bothen. One thinz îvhich secins ta
have been left ot of consideration is the fact that
the calci carbide for sbipnient must bé ptat up,
an closclv suai cd pack:ages, and ~'nIliese atre opened,
on exposunie ta tlîc air, it deterior.ates yer% napidlk.
Malr. W'illson did flot %cent ta favor thie iden of dlisîni'Ut-
tian w~liet Iicîiehied tiatdes- pressure in cvlinders; ; liu did
flot taefor îw'bat rnason, balt 1 fitncv it is on aiccetini
ofithe dangerof explosion n'hemîuindenhigh pre-ýsure, whiclî
I believeisver greait. Theneisatnoîhien point in conneclian
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wvitl tlii gas wliil I thlîik should mot be Overlookced,
and Illat, is, whl the te'IîpcraIture is raisccd to about 300
degrees ht becoînes Iliiglly explosive, and iii case o!
general use and iii the caîse of ires th:ît would be.conic
a very seriouisdraLwb:îcktoits use. It secems umuiccssarv
In say anlythi:îg about the (!sî;imai.tes of cost %liiclî have
beei given. 1 tlii as yet iîhey are nl. based on :1:1V
ordi:îary commnercia:l values, wlîicî, %e wvoul require Io
have cst:îblishied before it could have any extcnded use.
1'Iere is one simili iteni whlici 1 s~ec is cntirely onîited
ini the ca'.culatio:î of the cost as given hy i\lr. l3laci:, andI
that is tie cost of tie carbon clectrodes, wvhiicl is found
to be a very cosisiderable factor, and one tlint lias been
esitirdly overlooked.

2Nr. Black, : Ini reply (0 %vitalt M~r. l3rictlîaupt sand
about rcgulati:îg the pressure, anmd tie Plîiladelplîia en.-
gincers saving tlîat tlicy lîad In let the gas go to comîtrol
it, I inîight sa>' I have Seen illustrations cira gas; hiolder.
". arraîgcd that, a% the gais goes up it shuts off the
wvatcr ; and a% it ik consumned andi as the gas drops
dowîîi it lets Ille w:îter iii, and by thaît menuis the maniu-
facture of tic gas is autoinatic. I tlîinki meanms wvil be
found in practice to prevent the niecessity of blowving off
the gas Miecn the Pressure gels too strong. I notcd
liere sonietlîing about ant error iii figures, but 1 do not
renienber vhîat it was..

The Pres. lent : It was in rcferencc to the layingi of
the pipes.

.Ilr. Bllack Tlîosc two litile wvords, "or îîo, " li:id
better be takcen out ; there niust be sonie expenlse in
laying tie pipes. 'llie cost of the carbide lias beemi
variously estimated ; sonle have made it as liigli as $ 1oo
i ton. MNr. Ferguson, who read a paper before the
National Electric Lighit Association, figured it. out, and
1 discovercd ant error iii lus figures Of S7-rcducinlg Ilus
figures by $7. 1 have flot the paper with sie. lie was
liguring on test toits a da:. production, anîd lie rcduccd
the cost of labor, and so oln. Thîe price of the carbomi
electrodes lie Pla'ces at $7. 77 for cacli ton more tli:aî the
lime and the coke. Thai shouild be reduced bv omie-
tcnth, mnaking the cost per ton 77 cents- 1 inch:ded
the cost of the carbons in the otlier charges. As to tlîe
poisonous nature of tic gas, one of tie autliorities wlio
cxperirnnted declared it, was only one-sevesitli as poison-
nus as ordi:iary gas. 1 won't voucl for that, but that,
is ]lis statemient. 1le is a Frenchnia:î, and claimis to be
a scientific mati. 1 tlîink, 1 have covcred aIl the points,
as Faur as 1 knotw. Ilaci tlle convention been a fetv
weeks later 1 would have liad more perfect apparatuis.
,\r. WVillson ofïered to senti nie onc of the smiallest
liselîold arrangenments thiat. lic wvas niakzing, but it
wvas nlot yet com pleted, so iiat, 1 liad 10 conte away
witliout ît. 1 leit titis unitil tie last moment, e\pecting
Io bave a more complete outfit. In the course of a few
weeks we ivili have it before Uic public, and thien UIl
exact price crin be got nt.

'%r. Brcitlîaupt : Ili answcr ta wvhat Br llack lias
said, 1 wislî to cali attention to, tlîe fact, not thiat
tlle wvater could not bc shut. off, but thait the gas does
flot stop generating tlîe moment the water is shut off,
because Ille calcium carbide lias to :îbsorb ali the v.iter
tlîat is in tlîe jar before il stops generating, and iii tliat
way tic danger arises framn genierating witli a snîall
plant. 1 said tlîat in Phîiladelpliia tliey did not have
any arrangement ta relieve tic pressure. 1 have niuicl
picasure in proposing a hcairty vote of ilianks 10 NIr.
Black, for the paper lie lias given uis. 1 ani sure tliat. it
lias been of greai intcrest, to the Association and of
greai benefit.

NIr. J. J. WVrighti :I tlunk st is only fat to give it
dite credit. 1 tlîink ilr. Black, statc- i-n lus paîper flint
it is îitoxicatîng; Iliat ccrtaily is a point thai ouglît
ta lc iii its favor. 1 %vould like Io trouble NMr. ll:ck
wvibl one mare question ; tîtat us, wlucrc i% Iliat 20c),ooo
liotîý,e-power in tlîe Province of Quebcc '

NIr. Black,: Ili tlie b.ickwoods ;oiile-.hcrc.
Mlie Pre.sident : it as betil iîîovcd by NMr. Breatlîaupt,

scconded by NIr. Wrighit, tîtat a lîearty and sincerc vote
of tlîanks be tendercd to Nir. Illaek for lus care iii the
preparation of titis papier. (Carried witlî ipplaiuNe.)

Mlie i'rcsident. %Ir. lJack, 1 have grent plecasurer in

coiveimug o y-ou tîte tlîanks of titis Association for the
trouble and care voit have talken iii tlîe preparation of
titis palier.

iNr. K.. J. Dumîstau I nîav mientioni a little incident
A good iîî:ny vea rs ago, ve liad trouble iii I Iamîilto:î
vvitlî a certain telepiome lise ; we could [lot id iUc iii-
terruptioti. After a wlîile a youiugsîser %vas fouuîd hiing
hCeliîid thli fetuce laîpping tIlle file w% Ih a hioiie-ma:ide
teleplîoîe. Notlîiîg ilitclî was (lonie to the yountlg%tur,
but fle telephlie was coîîfiscated. 'lie younlgs;ter n'as

Nr. lhlaci, : 1 tîtinla I have thiai telepliolie yet.
The President, :Is il your wvisli to adjourit, or slîal

weu procced.
,%Ir. J. J. IVrigi: I itove fli tlic conivenitioni aidjourii.
At 4u:30 p. ni. tlîe Conventioni adjourned to 'I'lursdav,

junte istil, at 1o o'clov:k an

Ili tit- evening tîte Rottunda tif tîte Boa:rd i r
vvas, filled n itlî ladlies% and genmîtcien asselnillesd to fient
.'Ilr. Jamue Ies lecture on -' Radiaist abr/ *iTe
lctuire Was îllus.'tr.ted( 13% nuieri.usI ti.tgranîs. )rojCcted.
uipomi a screeaî, an titlî denionstratitons of Roenîtgeni

a nd %,au vas recei.ved %Vitlî niil imtere.st and ahîpre.
ciation by tlîe audience.

I inîediatclv iollotnisi- the lecture a1 visit of inspectioni
%va:s mîade Io thie potver stationîs tif tlîe Toronto Electric
Liglît Ca. anîd tlîe Toronîto Ra..ilwa.y Co.

SE-CONI) hAV.

'llic "Iresidelit called Uic convention 10 ordera ai o.m.,
and anmîounced as tile first order tif buiicss. for tîte day
tlîe comîideration of a place for tîte holding tif tlîe mext
convenîtionî.

.Ilr. J. Caîrroîl : NIlr. Cliairinan, I have pleasuire iii
suggestiîig Niagara.

'Ilr. lîreitlîaupt : 1 second tliat.
.%r. J. J. WVriglit : As I uinderstand, thiereis no strouîg

representaioui of the Association ai Niaigzr.t aîs
Thiat of course meanus tlîat if we field a conventionî tlere
we slîould have 10 carry ouir supplies :îlong and miîake
arrangeîîenus for tlle featuires or citrtainnient amnu Sn
omu imdepeîidcit. of tlîe place itself. 1 ;li siot mention-
ing tlîis becatîse I have amîy objection wlîatcvcr to
Niaga ra Fahîs, buit it is siniply a iîltter Illae slîould lie
ildersýtoodl.

'rite presidemît -Tlîaî is a very impujortanit featuire.
WCe have 8uo representative liere front Niagara Falîs.
I presuinie wvliemi NIr. Carroll sugg ested Niagara lie
nie-tilt Niagara Falls.

.\r. Carroll - N'es.

.Nr. Kanînîcrer: %Nllîilc ive )laîve no ncrsnîzv t
Ningara Falls except aoie, al thiat kiion thait, ane %Viti
sav lie is a liosti Iiii iîself Iliat is, '.Ilr. Ross :ceîxe
I lhik tlîe social features, and tlîc taki:îg care: of tlle
people wvlie: ilîey get tlierc, cati lie safichy lefi iii Mr.

mit, President : AIloiv nie tci renîd a letter %vhich %vis
rcceivcd sortie lime aigo in cohutîectiOtî vvitIî the conUlng
convention:

G. N. Wi. '*Vtlcgrut:l Ci,., -Onnito.
D),,ir Sir,~ -li ctn:uec'i,'n wu:il il,.- C'nuub.g or:Vtt : i Ille'

Ca.îdl,:,;Is Electric.,t Society. I tsg iii.ciller V.tilt ia halC , tiIle
ctiiuvii Ille fre tdouui thc mail for y0iir mendi:ter, if vi:tt il ll
ct,,ention i Ille Falk. Wc ii'.,- .ta ti 8,,1 tli,.tt .14oeil mc~
tnu'.t t1lat 'ae illay li.%% Ille Itle'.tirc ii N tit iu~I.

Voti-. tr;lv.

Ve atckilowlcdged tîte receipi tif that letter anid tlianked
NIr. .Ilackctîzic v-erv ki,îdI% for lis imitation, anid at tlle
>aine limîe s:îid thlit it waîs probale tlî.î at soti futture
tintie wve nould 1161d ouir coiîmettion at Niagaîra. .ls
anîd vvc would a' ail otur.el% es i Ilis kitidncss. Arc
tllere aaîy othier Places suggestcd?:

NMr. J. J. WVright : lu. appears tu tlle tlle <'Iii thier
place availablc Ivould bc Quehc. *11crc ':.m% sme
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talk of tîtat i:îst % car. Tlîcre wouid 1ie IL certaint antlit
of obijectioni ta tuaI tut accounit of its distantce fronît titis
enîd of the coiatr% . i la iîtg iieid thte mteetinig iii Ottawa
iast year, il 1îr:îetic.tlI% Icaves lis wvill TIorontoa anîd
MNontreai, sud itaviîig lieid conventionts iii tliese places
iii the flot verv reiote past, ve are lcfî aliniost witîot
auty citoice lit Niaîgara laIis. Il is a fie place Io
Spe:îd a1 rew and WC ,,c w iiotlil have a1 verv pleasant
conîventiont titere.

'tePresiclet Il i desiralîle frot thte Associatiumt's
s'tautdîoi:t t:ît citr co:tmentiotis situî'ld flot blie ld ex-
eluisitl ein ii ne section of the coulntrv. Objection 1nia1%
lie takenI to lîuvitlg a contventtion lîclà iii Niagara F.alk
buccecdiîtg tlle otte lîcld iii TIorontlo, lînt if tîtere, are ato
invitations 10 go :î:iywlere eisc, wve have sto alternative
btut to accept antd dlecide (11 Niagara Falls, and i pre-
suffit hl i decided fitat %ve go tîtere. \Vitli reference
to tlle tignte, I tlîi:tk it siltuld lbe ii Ilte itlott or Jue.

M r. Kaititerer i tltink tîtat is about thte riglit tinte.
\Ve liave aî goot:, sanîtlc of J une we:îtlter itere ;uîd a
good saitpie of tlle crop thaI jue brimtgs, aîid it wvould
I)ritg jnst as goott a crop ut Niagara Fulls. Tîtere wlvi

lie tt poiitic., utl titis tinte iext vear.
ITe Presideît: It is for tliti conventtion t b 5:v wlitetier

flic% wiili,e, in Juite oir flot. Thli ExecuItive catirn
thte exact date. is il vour wisi tliat Ilte convenition
siah lie fielud i Itle iîtott of J utte ? Carried sinili-
tttomjslv.

'l'ie l'residetit :l'Te îext order of busite's %vili be the
colisideration tif reports. Wu wvill takec up Mr. Breiti-

2îaîsreport of the Contîtuittce oit Stattics.
Mr. Brcilitltaut :Mr. I'resident, tlie report or thte

Coliiitmîîee ot SIttistics suggests tile formtation of
sui iiit ni tue nature of a bureauî af inutual itnformta-

lion le, be forisied il) Ûie ;iuîrc.ls of Ille mîemiers ol Ille
Ass.ociation. parîicuiar% bo gatîter intformtiîon regardiîtg
tceitrai stationis. sutd lcet% it oit file. The centrai station
iteti tlirtitglistu the cuttrv are juurticuiarly the otues
%%lionst %Ve ouglit ta gct itîto our Associationu, and ive

ilo litai %Ne could ind ito lîcîter a o ltresting
tîtent tisitn hy fratiîtiig.sonIte sucil selicitue as titis, %vltercliv
tlie% W ouic bc beitefitd. I tliik thte cotîtiiittîe lias
doi;e a iittkc good work, for Ilte Associationî iti ilicrcasiîîg
its Dtîtirii. Iuriîîg fltc past %-car, I lielieve a1 nits-
lier of cintrai statioi tîîet have coutte ito thte Assocta-
lion. W'llt test: bl.îitk. Iliat we sentt out we outiitd
ttr pîlan lu Ilte centrai stationi mets aîtd as.kd lient to

,Otiie itîta Iite Associationt. Soiute of liiti htave doute
%L). Xaw, as 10 tlle iîetliod tif earrvintg ont titis piî
w c ltu-d iii NicN :h woîtld lie a little diflicuit 10 c2rrv il.
otut uiessc-z w chall the Secretary cio thie printcipal work
tif il, tisal is, LkCep thte intformtation oit file atnd kecp it.
prtilierl% ta41ilaîed. -so Ilit atîy tutenther of lthe Associa-
lioit wvaîting itnformtilion coîtid write t Ilte Secretary
foi il. -Souite iliglit vait intformtîaioon Ot lte price«s
lsîiai% oblisiîed for supplyiitg power, or whialever il
ilitlti e, antd centtral stationi iteut are verv reluctant lu

Illc% ire flot i21 tut ~iiilingî to t.ive, hccauise it is Pull-
liitd suîd is public property zvcrvwli. ec, litit an% detail
t tîtailter. as lu liriccs, etc., tiicv are reinctant Io give,

antd 11îaîuraliv eiiuiglt. Il t as iiotiglit a taitnttiglît
u.îut iîrî.îa for intstantce, as ILI prices. w1lat prices
wcrc ;si Liltcr Places. lie could statc luis case as CIrlv
-t, po%siiiLlc Iflic sccrelar'v, Who voui advise Mtin <rouil
witiclt îieiîcrs tif Ille .\ssocialI;on lie wotld bc iast likelv

corresponii witit tîtese olltcr centtral stahion litet, and be-
îît itciticrsaIlte .Assixiatioi, tttutîisaI acqtîailied

wvili cadi iller, andti kîtowinlit le object f Ilte inîfornma-
hlitn s %%it c tîtozizzlit thte inîformutatitn wuould, ii aIlI
cases, liec ltcxifui;1 given. Ail cetîral station nîcît hiave
1l.1d cats\ra ll ~ cr:cic itu tiis. Wec rcccivcdl a
greal niait Iblanls frot t<cittrai staltin ners t ti%,.veriniz
in a %;erv rcinctatit or tincertaini wvay an.d Sa-vingi WvC
dost't ktilw wvliat il i% ta i'e iîsed for. itor wlîerc it is ta
tic uîscd -,and in tîtost cases tltcq Jid nil MIi il %,%il a ailf.
%Vc aIlI rcazgnize il IL, leirîttit whiicil i% qf ta-llte
ILI il>, liccause iii lown ca.tnnt, tviicre WC htave Iu re-
liei%. Ilte lowît autioruties arc aiwavS likiîtg ablout liaI,
titis;, andti hr otlicr place wilîere tie getl iglît for verv

nuuel lcs. titan we are suppling il ; sud generally îthey
clo nul undcrstanl thec detuiis of the case. and Simîîly
say. titis corporation is gettiîîg liglit for kess, and yois
have got to give il for thiat or we wvill get iii anotiier
Company to couipcte with y.ou. If we could gel the in-
formiationi iii detail for suci cases ive wvould probably
k:îow~ %Vlîy îlut corporation is getting clcaper liglit. :înà
coîtid tieu uîsier the authorities ini titat respect. I
would like to heuar the suggestions of the miembers on
tItis point, parîicuiarly M r. Il îint, wvho can give us con-
sîderaile inîformation along that fine. This miethod ks
adopted in the Nationial Ekecîrie Liglît Assis. î le spoke
to use about it yes-.teriduv, sud ilere, I believe, tlîey have
deriveci very iticli lienieit in tiat, wav.

'llie 1'resident. called %spots NIr. I lunit to spcak, but
lie %vas albsent front the roonii.

M r. Kaîiiicrer: I thiik the schienie i,- ani excellent
onte, for titis rcason : WC have water power andi we
have steatti power. Ini niost cases wlîc tlîey have
water limer tlîey sel the inîcatndescentî liglîl miore
clieapiy tian wliere sîcani power is uscd, :sud if îliis in-
fornmationi is sectured iii a statistical way, the centrai
station miars can tallk to Isis custoniers sudc teli tiîcni tiîat
for tlîat reason lie catiot g-ive thent inicandescent liglil
'it the saisie prices tliat a townl Plant .1oo tmiles aIway
cati, because lie lias to produce it by steatîî. Thte con-
suisses- does flot tuakec il. Ili business to fiîîd out wlîetiîer
the person is furnisiig the liglîl. by using water or by
uising steaîîî.

MNr. A~rmstrong- Thiere is no doubt but tat tlle
sciiente wliclî Mdr. I3reitlîatupt suggesîs would be of
great valise to flie indnstry geticraily. Wý,e are aimost
continîtiously i n rezeipt of inquiries Èy comiparies renew-
tng tlieir cantracts as ta the prices paid and the cotidi-
lions tunder wvhicJî con)tr.icis are carried on ilirotigl
out the counitrv ; aîîd verv oftetî wu arc flot in a
position ta give tat informtation, because ordiîîarilv we
c:itiltot get it on the saniie basis as the conîpanies could
directly, or as the Secretary of the Association could, in
biis officiai capacity. Referritîg to wiîat NIr. litnt statcd
o NIr. Breiîliaîtpt anîd tîtyself iast iliglit as 10 the

plan of the National Asociation, of whicli lie is a
niemiber, lie said that. the Secretarv-, wio was paid a
proper remiuncratioîî for devoting a considerabie portion
of lus tinte to the affairs of the Association, liad,
just in the way' Mîr. Brei titpt suggcsts, gecrai in-
formation as ta the conditions iînder whlicli cacli of
Ille cenitral stations wvas carried on ; and :rny
tîteniber of the Associaitioni wlîo 'vas itu difftcultv
or any kind, or wvanted inîformiationi as ta the operation
of fls itidividuai planît, could siiply apply ta lthe
Secrelary, anti fel sure lie Lvotld obtzin the corn-
pietesî and best informîationi, or a, referetîce ta centrai
stations wvliere lie cauld get it, and nt tie sanie tinte fei
il wvas the buiesof the Secretarv of the Association
to fctrnisii liimi witlî titat infortmation. I tiiink if -tnv
sutcli .-ciente as titis is carricd on, titat in the proper
place wc qliouild consider Illte re-arratigenicnt of lte
Secretarv's position, so as to iitcrense the renînîcra-
lioni Io sucli att antounit dit the Inenîibers of Ille
Association would ]lave tîo liîsitancy in asking fint for
the infornmation, anîd feei tiîey liad ai riglit to expect it.

Mdr. Katiierer: i (ail iii with il IIMNr. .Xrnîstro:îg lia:
s;îi, cxcept Ilte fiîtalîci:îi Portion. If WC aire ta renuiin-
erale aur Sccretary iii a proper wny for doing thiat work
We waîtild have ta g ive hit about St,200 a venr.

.Nr. .%rnîstrong : Ny idea wvas siniplv titis, thtat. our
S-crctzirv naw docs a grcau dent of work frc for lte
tîtenîbers of lthe A~ssociationi, aînd il Ncitîts unfair 10 pile
at great deat nmore on ii.

The President :Our Secretary suggests Ilti- w la
the information a great deat od il. itiglit bc available
witiioîtt niucli adciitionai expensc. Il does seni desir-
able lit WC sltould ]lave sîtici a bureau titrougli w hici
informiation wlticli is reliable and autltcntic could bc
casily atîd proiliptiy oblaincd. It is of vital inmportanice
soînctintes Io Ilte centrai station nmets to ktowjtîst ex.tctll
wliat liglit i% being produccd for, andtu ail lthe rest of it-,
in rieigltboring îaýwns. I liardly tlîin, tlle Association
is in Nshape in il.- presetît conîdition to undertake tiiat
work. 'nie wark donc bv the cantnîittc under Mîr.
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i3rcitlîaupt wil1 hear fruit, and 1 thiîîk il wouild lie Wise
for uis t0Ic let e thing siiînmier for :îoter >'ear, and fur
the preset go on as Wc have been goistg, .and prohably
1w' thaIt limie it %viii assumle a more deflnite shape, aîid
WC wvill tlîcî lie iii a position 10 (10 somlethîîig.

~'INr. lireithaupît M r. Mortimier and 1 discusscd titis
nmalter soile tigne Igo. 'l'lie conllîŽCite 01t statisties
flîr the coliltng ycar, whoevcr îlie% Inîav bc, shouild. 1
thiik, be w~ilitig to do :î grcat deal of the %v'ork%, particus-
larly iii f'ormiulaîing lthe nature of th informiation abat
should lie gottent togetiter ; and 10 carry on the corres-
ponidence for the Association votild alot bu suicî a
great mndert.aking, bccause the snmber of central sta-
lion mii in aur :-ý55ociatii is aiot so very large as t0
takc uip a great ailittn of tinie. If the Secretarv and
the coiîiitllc on statistics wouild co-Operale, il scellas
t0 ie that soinethînig miight bc done during titis coinsg
vear on titis work, and it i ccrtainly «a wvork that wu
shouild uandertakie. %Ve have got to do something to
îiîCrUst the Centtral statiofl Mten ini our Association. If
the Association is îot to bc of muittuai bencefit to ils
miemlbers, %vial is it fore 1 I hink if WC aUJ $75 orSi oo
to the Sccrcîarv's remnieralion, w'hich, it scems t0 aie,
we are able to (Io, NIr. Mortinuer wotild be Willing« t0
attend to Ille correspondence part ira conneclion Witii it,
-and villa the lielp of lthe commilîce on1 statistics, I îhinik
Ilte niatter couild bc taken ina land iow.

Mr. .Mortimier: Mr. President, w~ill yos let nie sav
just a few wo'rds on titis point. As Mr. Breithaut.
savs, lie and i have discusscd thtis mialter to sorte
extenit, and I feed that tic Association nîliglht bc of ver>'
match more use and practicai valise 10 ils raemibers,
espcîaliy central station meni, il wc bad such a bureau
as is proposed. 1 :igree witb Mr. i3rcitbauipt that w
caninot commence tuini work aniy too soon, and so fiar-
as I arn concertucd I lait quile wviiling to do mîy share of
that Work for the coraing year wiîhouit any extra
reiiunieration, 10 ecC how the thiiîg wvorks. After liant,
if it is a suiccess and voui sec fit to increase mvy remutner-
ation, ail rigl. 1 wouid like ta sec thal îhisng starîcd,
and 1v sec the Association do soute praclical work, and
anylhing 1 eari do tvill be gladly donc.

lThe President :Our Sccretary is offering Iiis services
ou. of the fulliess of bis Iteart. i tbink very feW of the
iibers lîcre reaizie the enormts tniotit of wvork

devoiviîîg tapon biaîn, wvbch lie lias perl'ornîied. Theî
reinuneration --ve spcak of is -imiply for tue aclual
expendittire and not of being a remutneralion for his
services.

Mr. Brcithauipt :Mr. P'resident, 1 would niove tue
-adoption of ibis report.

INr. '%'aile i seconmd tdiit.
Thlî President puat lte nmotion, whIich oni a vote being

t:akeni, ivas c;îrried.
rite Prtesîdent . It is nece.ssary that we have standing

cammîîitcs for the next vear, and 1 wtild nominale
Mr. A. A. Dion, of Outawa, and NIlr. J. A. Kamnnierer,
of Troronto, to hrinir ira a report titis afterzoozi. 'rTe
coanmitaces arc on L.egis-iattuon anti Statistics.

Mr. 1P. G. Gossier: Do i unider.%tand front Ille adop-
troni of the rcort it e Coniittec on Stattistics wvill
unsdertake Ille extra wvork?

The Presidcnt : The cantniiîlee wiii bc continuced and
lte wvork wvitl il. WVc willi now proced wîtli the first
papcr on te list ecntitled, -Meters"- b> 'Mr. James
MNimne. (Sec page i16>.

Mar. Milne, an ras«ing t0 read bis paper, %vas grectcd
iviith applauisc. lie said : lit getting tip tItis paper an
anciers 1 thought f'arst of devotin; lthe mhbolc of il 10
cliemicai rmeiers, but as tRie nunînber of centrai stations
usingi tlle chiemîcali merer is vcry :nmahi, R tîtougit we
tîtîglit just throw ira te rest, :as it wvere.

Mr. 'Miine's papier wvas fuilly iliusîralcd b% diagrains
îhrowvn uplon -a screeni li mnuas of the btercopliconi.

The Prcsident: Gentlemen, the paper i.N open for dis-
miassion.

Mr. Rosebruigh : 1 %vaîtld like îaask M.\r. Nlilne if therc
wotuld lic any conscicntiotis objection -ira the part of lthe
conipanyv il îltev substilttaîd silver for zinc?

Mr. Milne -'R doît't Nec tuat ilere would bce anv
objection at ail. Probably tc cvst wouid lic a littie

mtore wvita lthe sîlver, but as long as lthe primîciple ks the
saine, I doni't sec thal tîtere couild le aniv Objectiont.

Mr. Arnistronig : Mr. Milie lias certaitil: giveni us a1
verv isileresling paper. 1 îiitk it ilust bc a source of
contgratulationt Io M r. WVright that lie is able to mleet
such custoitters as, Mr. Sîîîith (referrinig tv Fig. 8 it
paper) wlieit tltey kick about tîte inysleriotis resuilîs
obtainced f ront clieliicai ieters, liecauise lie wouid cer-
lainlv saîisfy thein lti îiie% nitust bi troig and the taltei
rigiit. A very large part aIf Mr. Miîespaper loses ils
importance iii view of the fael titat Ille larger aittouint of
currenit for incandescent lighing is supplied front aller-
snalisgslalions, and e\cept the Lowrie Hall iter, whici
M r. Milite dicl îlot go deepiy igito, and witich i. itatpercd
hy requirisiga storage baîtery, titere 85 110 elitnticai itteter
Il t can itîcasure alernatiig eturrenits. lit a place like
Taoronto, wvhere direct currents are tîsed, lthe clieitticai
mutler is ail thal is properiy claimied for il, îut I tîîitk NIr.
Millie iii Iis excessive zeal lias goîte soliewlt beyoltd
the getterai facts of lthe case ii lthe ciaittîs for iitaccuracy
w'hicit lie urges agaiitst tue recorditg iotur atteler.
The resuait of the Go'eritilîeitt lIi.specliait tests wilti
Mr. Hligittart, wloi 1 s;e liere, wtill nto doublt bc able ta
give uis more luillv, sceats to shtow ver>' good resuts
isideed for lthe watt itters throuigitut lte cvulitrY.
\Vlieî s'ou consider titis, it view ai tue fact tîtat intttiv
of itai have beeît itîstaicd for several years, nd înot
alwavs uattder the best conîditionts, i tiik WCe have
reason to1 couisider tue resulîIs as suillicietiîv accurate.
Maciîre is osîe tlîing wiîiciî 1 wouild point onI utr coîîîîce-
liOn wvitil Mr M\iiiîe'st awfUI Cxaîîî'ple Of a 5oo.light
ileter ; sucit a biuildintg as titat wvas uised in wouald lic «a
large office buildintg in WiCt a large Ilitniiber of' lte liglits
void bc goiîtg contiiiuousiv, sufl'acielit at ail liates tu

rai lte tîleler. Mr. Milie goes on 10 suite that the
sanie contditionts olilain titrougit ail the smialier sized
ateters, and I prestîte the saine perceillage for the
nunînber of iaitps required lv stat lthe iter. 1'*herc ar2 in
Toronto about i,ioo mecters, aid the nuitber of iamps
10 bc stippiied fronttiliese %vouild bc abost -,,ooo ;
that îw'ald iaae lthe average sii.e a atiter of 2:
lamîps ca-pacily. If we ailow Mr. ~ll c'scaimî ttat il.
takes tîvelve laîtîps t0 start tlae ioo-figit aimeer, lthat is
oil si iglîlly over tîvo per cent. of ils clit c:ipacity.
T*Ikilig the average as% 25-liglil anes tlirtuitigltlt
lthe enlire plant, lthe anlouaitt (if marrent retitired îvould
bic sligilv over lialf lbt rcqusired for the suippiy of otte
lanîp, wîitîî Ilte av'erage sized tîleter. If Mr. Milie
admils lthat, lie adîtits taI lte mueter pcrfecîly
fuif'iis ils puarpo.%e, aiîd thait l te average it wvill
slart w~ith ess thai lte iiiiiiitint possible baUt tiant ca-n
be plat on il. Tîtere is -a furtîter objectiont iii minne-
tiou it Ilte clietîtcai mieler for use iii sittali stalios
wiil soaile stress sitolald Rie Pi;ced on, anid liat is liat
lthe apparatuis rcquiircd for iîamiriîtg Ilte zinîcs is
delicate and cxpetisiî'e in farbt cost, anJ iii sple oi NIr.
Milne's assertioni i do atoi. alii], Ilte ordinarv iinin:ui
-Who is leit to look aller stclî mtalies wouaid lie capable
of liandling lte delicate iiiiiligr;utî %cale tsed Mi colitiec-
tion witil il . A good deai of lte trouble whliciî occurs
tut conttectioat wviîi recordiîîg niclers, aud 1 cati
speak nairre particuli:riv of lthe Thtomtsont meiter, is on1
accouint of the carciess :îîatiter in wviic t lie> are
itîstailcd. We lad a case tn point aloi very' lon.g a1go.
We sltipped out a attler îî'itre icy band îlot been usang
thern before, andi a contpiaiit ivas received that il wîouid
flot opernîe. WVe wvroteczaclosing a cop>' of the isitlruic-
lion book -and s:uxiig tbat the plig w'iicit lied up
the armanture iroin the jeuveis -ilotuld lic takei outI.
Titey replied theatîhcy lind ilot liceil takei ont, aid
titankcd tas for lthe iîtfornîaîion. We iteard Inter titat lthe
nieter stili iailed ta operale, and lthe contplaiats niade
abotit st ere v'eru' severe, but apait intvestigationt uc
fotind liat Ilte local expert baU taken the nîcter tap tu
lte garret of lthe itotise and laid il, downx au ils- liack.
A Titomson recording watt nileter uvon'î operale that.
'Way~. i.ea1vinir asîde tlîosc failltres ta Operate, .vlii
-ire tule restiti of' carelessitess it installationt, i ilaik wc
nîay cl:uim a verv satisfactory' general operalivît for Ilte
Tltonîsout rccordisng, itîctCrs uviticli are on the miarket. 1
do not mni tu sa' lit iii large centrai Ntalivits tiig
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direct etarresît, wviiere tise :tdisiittediy superioer accuracy
of tise cisesisicasicster Caa ise obtaiiedecsisc:iv
desnt tise rec'ordiîig iseter sisouldt issvariaiuly lie used, but
for tise generai rues of stationis, %v'e arc obligcdl ta put
lii witis tise recosrdiisg tîseters, eveis tisougi tise' are
open Io stusse afIltie ojectios tient Mr. Milite states.

M Ir. Th'iomisona :l ow% liais>' stationis ils Cansada are
thiîs-i; i st er?

1 tisisk. 1 %vould suggest is ansver ta wiliat Mi. Arîsi-
strassg says tisnt it ks Iot tise geiserai custail of tise
liîseîsses ta rendi Isseters iii aliy censtral stations of aîsv lsi-
port:ance. A smai is geiseraiiy detaiied for tisat sort of
Nvork alaise, ansd i tiisk tisat alsv stations tisat isires a
lilseissass tient is, .1 11sais tisnt gtues arouîsd ptsttiîsg up
%vires ansd Isle like of tisatdsre ta hsave poor
restaits frots tiseir sîseters. As Mr. Arîsistraisg is-
Sr:ated ils t!se case: of tise usais '«lic laid tise isseter on its
h:ick, i l imsauns, of' course, tisnt Io a1 Certains (lgr2c, tise
restaîts olitaiiicd frotte tise recordiisg watt ieters are
catssed hy c:arciessaiess. 1 issiglit say -tient 1 tiiîk 'c
have at i I rt-isto tise iest msset proctarable tor tise uicter

taassansd eveis %vsti isseters tclitited to aiîiost per-
fections %e hsave got saosie perceastage of error rigit
tlsrotigi ; iso Iiatter «vint sîze, wvietiier it be a 500-iigit
niieter domti ta a 5.lihîit muiter, %vc have tise saine per-
celîtage of error riglit dowii. %Ve canîsot ascertain
'«ictiser tise luteter is regastcrhisg correctly iie.%s w-e plt
soîssetiig iii suries %vitii it to 1sd otat. 1I kiaw bv a
l:arge isssîisber of trials tieat wieis '«e put in% tise ciseilsicai
luteter ise wvatt aimeer '«as slow iii c'-ea' particasiar
aInstansce. \\ atis retereasce ta Isle takiîsg out of tise jewel,
liais caniloI i>e done usov uniess tise nîicter is takeusl doivn
ta tise ispectors, so, tisnt tise- tisa>- sec tise seal
brokeis. li.'er%.tisiisg is fixed tap its fir.st-ciass order
icfore tise asseters arc takeis fions tise clectrical i:sspec-
tor*s office. i do liot se tisat anytiig cati be said on
tisat poinst ;st ail. Ini fact, we sec tient tise nîcters are
iîs tise iest possible sisape i>eforc tise>' art ,eait to the in-
specta's.

MNI. (1. liU:ck :i did ntst expeet Io take part iii tisi-,
discuissioun. 1 hsave a conistanît recording± w-att icter ins
iHaialtonî wicli reîsresest% Isle perfections of isseters%. 1
caii cerîaasiv t esth iat et diac: record. i %viil say isat
st gocs îîgit aîsd tiav, wisetiser isere i%s n% cirment tit or

usa, sstgsî~ frustse ressitis. \VC Ii.a% about 2o ligists
Ils îss oiîce, ansd 1 %-.as toid tîsat tise% were bo-w att
laîssps. l'or a lonîg ausse, takiig tise ieîsgtl of titise
tisese liglîts %vere btirsiasgi, ansd couifstiîg for (>0 watts
lier i:îîip, accordaîsg ta tise record, I fousiti tisat tise
tuseter seiicd ta rcad about 2. per cenît. alicad of aîsy
calcsîiatioîs I catsid sisake.

,Nr. Arisstrcnig: . criîaps the laitîp.s ierc lnt of thc
eflsicisc.vcy e' re stîppased ta ise.

NIr. Black ; If i aiio'«ed about soc vatts per iîsp it
%vould ;alree %%-ell tise nscer'.% record. i tlsis oni aiv
otne iaîiip at w-sl u mi sre ta rien. \'e isad it inspccted
l'y tise go1 erlsietit Iispector latcl% assd %e.tled tep, and
Ille îsu;îss whio irolsist it backi told aise tise iîsspector

>.uid et %%.is .uhi %ia,) a ijet the tiig go .and lisat e nat
look,.d -et at -siss-.c. 1I% wotld hake ta o it ta ;tnl cc-
triei Ctissîs:ali> ta rmai up tiscir dividessds.

Mfr. ýVîigiat ; As aigaintîs ail tisese fisse tiscories% as ta
Isle watt isîcter '«e li.ve tise «gliasti> rcesults of expericîsce,
and 1-ve casisot go lîishinst tise retuirsîs. NIr. Black lias
gavesi lis :t case us i Hzamilton ; i w~iii give 'Vole alsotiser.
Ils Isle cit% hl Il t-ii spaitsv '«ce rsanning .sanie liglits
in aose afIltie depaîtîssents. Afier a iittic trouable %vc
pertiaidet tie Iotssrtsst adupt tise clettrite ligit
t1risauçuit tise ctistre til hail, auJi tisat iscccvssittd a
,.1;tig .1 1 iuectu. I, b. aîss Ncî ed is tiepoitesta-
tu'i te% Illsai .îdse proposItion n~a% ta ase iseni in tise
Ciltare Ls1, iî.1ii. A change w-as% iisade iii tise isîecrs ;and
tiser taircilt %vies tîrssed on un tise crtire -it: lIsali, btst tu
tise -uise ac usIl olllp.:~tisilcir bis '«cie snialier
tsais tise>. %Nçe before il suýce~t-, hlI ma!, illurninatcd.
Il dcpcuids an)r tise liiter beizng rnadc (if a size ta accorn-
niod.tte tise msiolc of tise buiîldinsg Tise l'igîsts iiuscd in
iiv ptslite :sttson werce ssx in niber and wcrc tà%cd

duraufig tlle _-. irs, tîuîder tlle prcticit..%icisîtîcs
atal tise Conmpany got pasd for il. %V'hsen the larger

isseters wvcre put ini, tise counicil, of course, meieting once
.a fortîsight, Mien the si-, liits oniy %vere turncd on,
tie> did not register :t scrap.

Mr. Armnstronsg: 1 thiik, as a iatter of fact, a coin-
plaint of tisat cisaracter, su extraordinary and bcyond
thse uisual, wvouild require the aîttenation of Ilic goven-
muent inspector. 1 tisink tient ks an exception, and the
nîceter nist have tend sonîctising wrong with it.

Mr. Wrighst :l'ie muer %vas insbpected b>' tise gov-
urnment inspector. It was carried there as eareftslly -as
it couldi be carried ; it was instalied witil a spirit level;
it wvas not set on its bacl, or plat uipoi its face, and ail
precautions werc taken, ansd tient is tie restait. It ks
vcry plaine to sec tise reason, as Mr. 'Musse lias stated in
fis paper. Atsd tient statu of affairs occurs to a greater
or iess degree in cvery installation. *ota take a delicate
piece of nîeclsanisrn like -ane electrical mueter, box it up
so tient you can't sec it or do anlything witis it, and es-
pcct tisat tising to rutn w~ithotit any «attention, and it ks
out of ail reasos. Tl'le titniost tisat 1 ever expected to
get fronm tise watt nsetcr Mien the wvatt nmeter wvas fsrst
introduced, %vas an approximate idea of tise current tisat
tise customer used, «and 1 wili defy anm person whio lias
liad any experience to say that tisait is not so, tisat the
tmaist >ou can expect to get k% an approxissiate esti-

mate.
Mr. lP. G. Gossier : li regard ta tise reliabiiity of re-

cording meters .since tIse la~ lias beurt brouglit into
action it lias becîs necessary for us to go about changing
aIl of our mecters, and we have instailed tise Shailen-
berger mucter. Since last July '«e hsave cisangcd front
about gooe to îooo. When the% wvcre installed eaeh
nseter was irispectcd and tise nunsbcr of ligiats £sccessary
to suake thein record was entered in tise record book,
and wvhen îlîey werc brotiglst in tisey wcre also clsecked
off. WVlile we have fosind sonie instances wbere the
nicters have becorne cloggcd tîsrougls dirt or cobw'ebs,
tIse resuits liave been so satisfactory that we hsave no
coniplaints to niake. Tise question of ailowing tium to
rues %vitisout ais> «attention, of course, catnot be consid-
ered. fl a large installation it is îsecessary to rcnd
voter isseters%. 0f course '«e rend ouri ncters according
ta tise cistoinier. sone nionthsl>, sonie quarteriy, but
nullie over bsx nioistbs. Tise mue who arc eiploved iii
tisat c.ap.tcity, and alsoe clsecking out tise bis, bave
becassie ta so tlsorougisly kîiow wvat sbouild be expected
tisat iii case of any faiiig off in tise recordiîsg iiieter it
igesseral> % ery rcadilv îsoted. I have an instance tisat

Caille tu i% «attention ais Moisday. Wue instalied for
tisrce niontlis a golverrement isispected nicter ; we knew
tisaz tIse alsi sad instaiicd fourteeis ligbits and we land
-ait idea of wviat lais bill siîould be. 0f course, it would
oeil% be «ti idca. liks bill did flot couse up to wbat wve es-
pucted asd we iîssîiiediatcly proceeded ta investigate and
niake a test. In% estigation of tise mecter showved tisat the
liglit rais onr wsetiser Isle nieter wvas recording or asot.
StilI furtiier inmestigation sisowcd tisat there 'vas a1 wsrc
uinder anc cicat %hort-circuiting tise nieter. Wc have
fotind tise reiiability.of tisose usleters very satisfactory,
Cspediil during tise last ycar, iicil tîe ilave lind occa,-
>ion ta chatnge and arc csaîsging ail our otîser mneters ira
tIse service.

Mr. Arnsstrong : i ssouild like to as, MNI. 'Mime
wvistlier lie i:stcnds iii lus papier to attribute dais unrelia-
biiitv wvhicis lic conspiains of in tisc Thonsson rccording
nicter aloise.

Mr. .Mimne: Tise oniy nsctcr tient 1 L-now of so frir in tis
countîy as îcarding %v:ttts ks tise'Tiornson watt nieter;
iscrcfore tise rrnarks, as far as I amn pcrsosialiv con-
q criicd, appi', ta tise watt illeter. lIs aIl ilîstallatioîs
uierc tIse %%.att ieters% arc uscd tliey nsu<st bc of suifsi-
Jîczt s4l.Icit% tu ;trr3 Isle nmaxinsum fond wviti safety.
Take for insstance tise Grand Trunli station. Thorae
airc pîobably soo or isooa lights there ; vc wvill
ba> Sooe ta mrake sure. "'c bad to put in a mctcr of
.%uffitient %iz.c to cari> that. During tise day therc arc
about fromn Io to 25 lights used, and, as a positive fact,
tisat meter ccrtain1% did flot record on fifteen lights.

Mr. Armnstrong . 'hat sii.c was it?
.NI. Milieu . It %%«a, i6o ,iniperes . I tisink that is tisc

sîze of it. WVhen %ve put ina the 1hidison meter wc found
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exactly wihere the trouble Ivas. I knew for a positive
faut îliev wverc usi mîg ligliî everv day in i liei r engi ie-
rooui ;allolgll we could miot 'get anv record un1 the
iieler. Ali we couild (Io w:îs to put on the cliemical
mueles- to find out. There was nu siegligence orl care-

ksîesii the imitallation ofth Uil meter. It 'vas [ut t
dtemi lev'cI and according to the instruictionss senit out by
hIe Conmpany vitîre it Da s "1)î't suppose î'ou mîol
it tIl." We take it for gr.titcd liait Nve du flot kîîo0ýv

%blalout it and sinîipl% foIto', hIe instructions sent
out bv. the conîpany, Mid il) cloi:g -to titat is the resuit
we get.

Mr. Arimtrong : 09 course, Mr. 'Milme in the Grand
Tlrinl case gives an instance of a verv laurge iiieter, and
thUic nmner of liglîts on whlîi it faits lu start is Iess
Ilian 2!'. lier cent. of~ its total capacity. I prestinie M r.
Militîe iiisckn pr lr of hIl watt iiîeteri. k pe:îk-

ing of ht frontI tus owni Cxperienice iii Toronto. I t being
the osulv nieler in commercial use for recording dlirect
cuirrenit-,,it is tlie onlyonie that couild bc uised iii cuninection
witlî Ilicir tlîrce-wire circuits. I know it ks nat in accord-
«tilLe %% itl the f.ict%, or tue% result, of the Go% ernniient inspec-
lion oftlehers% gellcral1 in canuada, îlîat the wvai f iler

li.u, ho itbelf tu bc in uli waN~Is reliahie in giving
.ucc.urate rcttirns tlian the utlher simple reccor-ding anîipere

mleers ; in fact, the restilts have beeu prccisely the
cunitrarv. t should tike to ask, Mr. Iltisnt's e',Zpcriesice
%w ith theý w att filer ; lie lias% a grcat numllber of tOsent
inistatietl.

MNr. iltiut . We have aubout .oo tif thue Tiionsllon watt
nucetersi iii tise. t tluink the% lime~ ail been iii use for ani
average of eaghiteen iîunltls, bolie tif îlucnil Over two

ycrandi about tll pur Cent. w ili runl slow, andi I thisîîk
%tc it e 01nI> unc out of Ille lot iliat lias mtn fit.

Mr. Milne : May 1 ask \r. litint Iiow' lie deterninies
tluat anîount? WVe wvould have soinething def'înite to
go on1. WVc have tlle cluemlicat nueter tu prove tuiai the
watt mueter ks ott duit artotint. I ipw does 'Mr. Hlunt
deteriine it wvas out about test pcer cent. ?

Mr. l1ttrnt By thc Govertnîent isipectioil, Ihiat is aIl.
Mr. DJion 1 tlumk iliat the cases s>tated by Mr. Milie

ani Mm. %Vrîghît are ratier thec exception tlian the mie.
t do îlot think îlerc is as niechanical de% ice, no inatter
huio' accurate, againsi w hiici -,tcli case.- couild flot he
brouglut tup. If wc go arotind thte coutttr iooking for
cases of failuire, we are sure to find sortie, but 1 du nut
thiînk tlîcy arc the muie. WVc have in our cit> %one 3,ooo
ilueters, 1 suppose twu-tlîirtls of wlîiclî airc Slahlenberger,
and Il other third '%V-ctrs u lia% c latel% luad
occasionu to have a % cr3 large ilunuber of theuse inspcctcd
by the Govemnnîent. We test tlîemn lit our oflice first
anid sendi thenm up to the Goverrnient afterw.urds. Ii
îuuany cases wu finti tlle tliose nuieters, whlicli tîam e bcîu

Ini use front a feu niîuntlîs up tu five or si\ cirs arc turui-
ing ont ver) siatif.ictor%. 1 don't sutppoe tiiere are asi

moîre titaun fru tlîrcc tu four per cent. Ihiat, lim c w be
touclîed :it aIl befure %cnîdinîg Ilium for inspectioni. 1
tilink flilly 95 pier cenit. register witlîin uIl percentage
.tliow'ed bi the Act. \V do flot >enid tlieîuî tp until
tlîeî .ure t-orrc.ct, beL.iuuse ne dlo fot suant to pa the fées
twice. WValu regard to the two lues, in answem to
wlîat Mr. rm roglias said, 1 niai NaN tli;t wvlile
there Ilia îlot been a ven% great difféerence, ti our eNpeni-
ence, betuveen tlle two mecters, in tes.tilîg tiieni, tlle dif-
Icrence lias bectn ratiier against tic wvatt-ieter. 'l'le
percenlage of nicters rcqutit-ig- fixing tip before beiîîg
testcd liv thec Gou'ernnictit wvas langer in the cas~e of tluc-
wattt-ichier. "Flic iter lia.uJ W bc fixed up, IeCC.ttlsC i

uitli;.r didn't st.urt mitli une laip or Nwent tb so%.
L.ca i ns out itis questioni of thec rcl.îti% e nieritsN of Ille
nliehers, i %% uuld like ho %.t% a %% ord in praisc of the papcn

wc liaue% jubt licard. It: %aIllsc lies% iii tlle f.uct llî.t it,
keecp% bcforc tc, thîe oif:î f tlu .pp.ratusN ~lî~Ik %%c
use et Mr çJ..>, î th ai Ihianîu q.le of tOsent. 1 îniik

ut s uilihikçcpill.: Ilic u f~~~îs.îtîb'r stî~
%%c sim1 .13\pct iui)u ett to bu nîi.itic. 1 also thuiîk
tiîat M Miic ks .Cr% usc l~îlc .ut»Ii.sc.s thi. tIl
çturrenits shîouitld b ed seiirougli a muer. I tluink tliat
sNliotuld bc tlle uîuesdpbaa.tiue, tudsnd bc elu'uur-

bgc 'aill possible nuleamîs. M~'ien .aIlle euirrent
li sedi tiiroligli a nîceter voit %%-Il iind ftî it ks Il

consitierable relief h. Ille central. stationî. Our expieni-
emîce ini that way ks very' saii'îîov e urge the
limier in i cailes, wvitî the resuit tlîat a ver% large pier
cent. tif ouir businuess ks done Ilîrougli nilr. \V' liîd

dit withlui installationi of ~.,o isorlrt
itiats have siot v'et exceedeti the cquliv'aielîî of 22,O<i0
lamîps ; tuat is, the acumal atnpere nmuter rendiîugs, ani it
inclutles ait tusses frontî Icakage iii transformiiers, so voit
sec the inmportance of tisisîg nuelers Ilirougliotit the iîustai-

it isa:bsolutclv necessarv tu niu:kc a flat rate, anti iii tlese
cases Ille :iiuunîll use is the îhiiîg w~e %Vaut tu get aI
andt if lucre could be sucti aus appareilus devised ais MIr.

Min liaus described as recordiîîg (lie linte duriîîg wliiclî
Ille lighîls are being usecl if thlîa couild lic so improi-cid
as tu give the mlaximumn load ais Wveil, it w'uuti li ac. ver>'
valuable adiîunct in theae of fiat rates. Wuc coutid
diieu nliakea rate ver>' i:itclligenîlv, w'lîil woultl lie ainisi
as good as a muchter rate.

Mr. W'riglit i 1 motil like it tlîoruuigbl> ntemto
tif cotirse, tliat w% liat rc:îî,urks% 1 liau e madute iii regard to
these ileers% aure mot, intendcd to appi> ttî lis% p.urticti.ur
br.und of ncher. For isitance, the "I'luîtînit; recortling
w'att niieter, considereti ii thec abstract, is a nuost in-
genions piece of niecluanismi. M% renî.mrk% ilpl% to ail
ilîcters of the sanie description ivliiclu depenti on jewel
centres aîud absoînte acctaracy of inîstallationu for tlîeim
perfect w'orking. We are conp'elteCd to takze tiiese
mecters. Ili one respect 1 suuay sa% pcrliaps our cx-
periemîce iii Toronto difl'ers very greaîtl fronil places
tike Lonidonu anti Otîawavz, uviere uatt nueters .ure ti.sul
alrnost e\.clusiveiv in liglîting ,systenis uvliere tliere are a
co:nparatiu'ely srnatl ntuniber of lanîips. Butt v'ois take
the case of ani installation iii Toronîto for inotors.aid( for
cievators, wlicre a suidden lond is sonîclinlcs tlirown on
thue fileter iii starting ani clevator or a large iuotor, moure
tlian it is capable of bearing anti more th:un it cars bce\-
pecteil ho bear, it lîappcuus i:î vcmy mani' cases, es ladt,
in nine cases out of test, thîe resistance uvill lie burnied
out. WTliat canl vois dIo ? 'iteu nicher ks sealed upl. %'ouî
cannot get at it. %'on replace thîe birniet-ouit parI, lake
it toth de iîsetrsoflice asiaint, aud thec fcc is $2. Anti

lso it gocs. 'My renîarkli iii regard to tliese inues's dou
ulot aliply to Ille Sitlîaeiibergcr fileter or ho ;111
otiier altcrnating fileter witilouit a doniniuitt;uomanît witl-
out anv' trouble ari'%i:g iii the armlature. Tliere is nit
doubt tliat. if wve could confine ouîrsetves to a fileter of
tliat (ieçcription 1 do flot tluink anybody uvould object.

WVhen w'e are corrnpciled to ptut iii a mueter tliat me kilo%%
will under cxtritomdinarî' straitis give us trouble, tieuu

Ille Il coercioi Il cones iii. If the Gtivernmiientwol
provide uis with a fieter tliat w'otld wvork, anud tlîai
w'ould flot bc sealcd tip, I sa>' i is perfectiv riglut for
tiieni ttî inslect, tlurn, for the liake of protecting the poor
constituer, but tue>' sluotild fuot conipel uis to loci, îp il
mîachine tuit il guing to lie unncrli:uhle anui t we cars-
flot attend to.

Mn. Ii. G. Gossier W'Ne luad stuue 'II)l'loso record-
ing watt. naters, instalteti, anti wc ftuid ut neccess:ury to
rernove tlucrn because wue couild îlot record thie loatîs.
lbat applie: 001> Ici Joack, 'arying vcry grencly.

Mr. Thiomison : Wuc placcd rectîrting wuatt zieters on1
the nuotor circuîit.,, anti inside of a >'ear's tinte wue fouint
about liaif of tlîc:u burncd ont, ". w'e tiscouutinuîied Ille
tise of licters on ail of tIueln.

Mr. %V'righu : c have been obflgcd ho rcsurh tu a aat
rate, toi Io%% s, anut ratlier tuau *tish.mi t1 "att flecter
under certain condtitions, nue li.ut c becsu Jriu cl t%î tlue use%
of thîe Patîc recortci. 1 arn ntît blanîi:îg hilî watt
nichter, but iupîbecase wc 4cantit gel tm inhr I liaI
4ýan lie se.ulcd uîp %%iui C cati tiepc:ud titi Il u.h e us re-
lia;ble and at.ctiratt data: ho) tcls.rgc tap. %%c ir, t ul, il,
oun iumginuation. "'c litur %f .tt a isi tui. % .mnî ure hli.în
,.%c tliiuk lue ;aîî st.uud. W'u put in tisu f htlucs.c lînîps-

litmir relorters an:d 'ui.gncts ho %tiit, and ut lI k chîoppmlg
Ilui> votd and doimug al iiat. suoriti huîIing b> tIe luiur.

"'c fiîud iii a flic.usuruhle degrcc il t .uuiswcr> tlue purposc.

j Isly, 484)6
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I t certaîaîly a,îswers tIlic p>îrîîse bettcî tuias am ;ov'ursî
mnt iispectcd nîeter.

NIr. MIi e I lle Illîomsun muiter as tilt: iost in.
geniotis nicter ivc have ini the market to-day , bilt it ks noî

applicable for our prirpoes here iii loronî>.
ïNir. 1Iltouili I lhave jusî hall titis paiper* pla.cetri n 51v

hiaîds. Alter linclieon 1 mupposc %%e n% iii be aîie btak
it III, and 1 wviil Lave sosiietliing to sa%.

1 lie :'eici 1 thiî,îk tilt opinion of the înicmiibeu.
p)re.Csct as iliat %vu ouglit to atdjtourg titi% icsin Ilt

us. prob;ubiv mie ofui Ile st dsusiNs ne hiaie cver liad
In a coniventioni, and ai duces !seciîî a pit% to end it liere,
,Ilore especially as Mîr. I higmlaiî is hure and %nu woîild
like to licar fronti the (uo ernînienlt IntlanU Rue enue
IIcp:rtuîîeît. s it )muir n rnsh thi.t the -.uti% ciitiosi st.tuid

.idjotirned tiîtîl twu o'clock ?
NIr. Di)on: 'Il'le point whîicli lias beesi ratised by the

paper just discusscd is %viîctler the Govcrninient was
itltifie(l in -;lttttiiig out the electrnlytic naceter, wli icli is

adinitedlv the inost correct mucter. Thîis point can bu
very ivelîjcsu titider the ietm on Ille programme,
-Considcration of the Governuiient Inspection Act."

Mîr. 1 ligniau :I tliiin the wlîole subject Iiad butter be
discîissed on titis paper.

INr. Armistronîg: 1 bave very nitcli pleasuire ii ioving
:à lîearly v'ote of tliasks Io Mr. Miuie for tlle ver>' able
pîalier lic lias given us. 1 believe tliat the discussion
tuok a titrit tuit wvas not cNpectcd, and wbicli rcsttlted
isi bringing ouit points iliat will bu of intercst and bene-
fi t. 1 do nul agrce altogetiier wvitlî Mr. Dioni as to Ille
desirability of Ille general uise of the mucter tlirotiglouî
tic couîîîîrv. 1 îliink in coîitietion wviti la i:ny of tlîe
sîîîall installations the certaintv of ilicir sectiring a
revenue thirotigliout UIl year, especially v were thu lv are
operating by %vatcr powver, is mure desirable. 1 have
pleastîre, gentlemen, in nioving a vote of thaîks to Mr.

MI liie.
MIr. Kauîînîerer I s econd the motion.
Thec Presideît: It lias been tiovcd by MIr. Arnistroîîg,

secun(led bv NI r. ICatnîiîuer, that a heatty vote uf
ibanks bc tendered to Mr. Mihme for bis valutable paper.
wliicli 1 titi sure wvill be carried tinanrnously. (Carried.)
'l'ie Presidcnt stated Iliat, a phiotograpu of the tuent-

biers of the Convention wotild bc taken ai Lorne Park iii
the cvelinsg.

C.onvention adjotiriîcd tintil 2 o'clock, piii.
AI.-IlUR?.OOX SEI.*.\.

Thle Cons cntion nacalled to uorder at -,o dock, p.In.
The I'rt:sitleit . i %% ili bc glati tu recei% e a report frolm

UIl Conimitie tit Nomaiations for the Standingr Coin-
nliattes. for tiic N ar, hegisiataunos ndIL statîstics.

MIr. D)ioniî i licg to report as tollowvs I.egislation
Coninîiittee-- Nlessrs. J. J. %Vriglit, K. J. i)nstain,
Becrkeley l'oncil, IL B. Nlactrlanie, anîd 1*-. IL liadger.
Sistiical Conimitîc 1-sr. . Carl Breatlîaupt,

J oint Vuic, and 0. I lignian. 1 lu;a .t these are the
anie as last Nu.rr , tlîe% li.t e donc so wul %%c tligit

ne n otild kcep tlîuîî iii office.
"l'ie i'rcs-idlcgit . Il t: isl.îrdl% eesr to read the

îiusagaîin. h., it 5 our pîcasu;re tliat iliese gentleeiîn
slîrîuld forîn tiic CqLnînîlittee. titi legisiation and staîistics
to carr) on Ille wvork for tie coniing ycar tuai was
Carried on lasl y)car?

MIr. lireihaîîpt i have bien on the Conî,îîittee oIn
st.itistifo t i % oc~ar.%, anid 11% c cil il usdeal

cIîCrgý and tiionglit. I fiac ecarricd it abolit as, far as
1 ..ui. Soîîîehod% cise nia% liaN c différent ideas troin
n liai h liat e. andi~ motld bc able ta carrN it füîrtler. A~s

ti t*s I .înî oîircdIiinkil sonic ontu cise Ilîii bu
Put iii nîy place.

1îr i igîiian i have been twa years on it, Mr.
ruietaun iîilc I tanîiot s . iat 1 have giv cti Ias

niîucli euiergN ts NIt. Itreitîu.upt lias bo ic nork, stilI i
n ,.iild ratlier ia et iiicl)oti: clc iii ii% place.

Mr. ,Nrttàstrtii-, he reas1o 'Viliacltcs gentlcemen
give for retiruuîg îs the % er% rcason m iî% tlîe% :lîuuld staN.
0on. l'îey are tie onlv people iii possess.Niosi oft iie

iîlssîviîf ornlato asol ;t the inctiod of procedîîrc.
I lie i'resudeuît ;I lîopic Blsr.lrcitlîauipt and

1119811-11 îivsii 1vîtJîdraliv theair ish to resigii. The work

theL) lujte ili iî.uud ik adialiucisîg n riice> , and il ru-
quires bult a lit tic miore tu put everytiiing iii very goud

*sii.pe. 1I lîiuîk tic A.ssociatiuuî wouild apprciate ilîcir
*efforts if tluuv wuuld contiue. h suppose silence giveb
conisent, and wu will conisidur tiiese gentlenien as cecctud

* 0 iiese cm i es
The Presiduîit : llie uiext order uftiusiîiesb n ill bc

noionmations for l>resident.
M Nr. Kanînîecrr 1 lim~e nîutci p)leatsure iti noiunating

Mr. Jointî Vulu, onc ut thie inlitial iemîîbers oftheb
Canladiail El*ectricai1 A.Ssociation, a.s ur Ilext IPre.sidelit.

Nir. NI une : beg leave to numnîale NIr. 1E. C.
Breithauipt as President.

Mr. I3 reitiiaupt I 1 %ry nîutci thiauk lit> niover for
*nientiuuîing fil) uîauîîe fur Uic liuuîoir,îlu Position ut tlîe

Preiduîvbut I tiuink Mr Yusie deserv'cs titis honor
nmore tiiau 1 do. lic is onu ot the chiarter nienîbers of
the Associatioun. 1 beg, tlierefore, to witlidraw iîîy

amie iii favor of Mr. Vule. (Applauise.)
MIr. Y~ule being thu only noiîîincu for the posýition uf

President, lie n as ceiet]e tu Ille office hY acclinationo
anîlid applauise.

'lie P'rebidunt : 1anli sure it is a iliatter of congratui-
latiosi ta nie persuuially tliat Mr. %'Ile nwilI succeed nie
in office, and 1 huave inicli pIcasurc in .. auîîiouticisng Nr
Y'uIu's clection.

Mr. Vule : 1bleg to tiank yuus for tbe comîpliiment
youi liav e paid ie iii eiecting mue to the office. I' did
îîuî wisli to accept tie office, but it scenîs the general
wisli îlîat 1 shiuld do su, and iii doing so 1 wouild ask,
thse iiemibers to giv e nie tiSe sucsupport as uisey have
given to the other Presidents. 'ieu election of Presi-
dents lias gencraliy beeuî buretufore frontî auîongst
nîeiîîhers rcsidiîig iii tue cenîtral couîstitueîucy. T'le
office lias forinîcrl% buuuî ii Touronîto, and the %vork lias-
becti carried on vers' elliciently ili that ivay. 1 do flot
kiov lion it wvill work wvitii a President residing ai a1
distance. A great deal of the work wvili tali on Nir.
NMortimer, anîd 1 wiU hiave ta look ta flint ta kecep mie
straiglît. 1 'vould also ask, the micnîhers hiere ta clect a
ver> fair couingent of tise Exc ~cComuuittc froin
the nieilbers residinr. iii the cit'. of Toronuto; itlias
workzed verv. stuccessfull)v befure.

he President: The îîex nonminationî 'viii ie for Vice-
President.

NsIr. Dion :I beg to nosminate NIr. L B. Nlacfar>azîec,
of Nîontrcal, as Vice- President.

l'lie President I nîav say, ii aIli lairness ho Mr.
Nîa.cftrlanse, Uliat 1I lad a lutter tront hiîii titis nîorîmng
in wlîicli lic regrets bis iuîahilit% to tîe presesît, and
regrets stihi more )bis imabiiity to attend an of Isle
meietings duuriîig the pasit Near, and asking tbat as 8u
persosial favor lus naine bu dropped. 1 do nut iisk n'e

uuigbl t akle alîy notice uft hai lutter at ail].
Mr. Carroll : Not ai aIl.

Trîe President :1le is tou v.aluiable to bc clropped out1.
Mir. WVright : Mr Nlatctriauîe lias been onu ofthei

uttufl siicîîîber.s ut the Association, 1le lias aîlways
takeuui a great deal ut inturebi iii it, and tsîtil tlîe present
turne lias been preseuit ai evcry Conventioni. 1 shiould
like very inuc îo Nce IN-. Nlacfarlane's nomination
nmade tunanisrnous.

Mr. M.îLf.rlauie '.v;s tliem dcclared clectcd to tbu
office ut tur.si Vice-P"residenit of tIse Association by
acclamationi.

Ms-r. J. J. XVrighu :I beg le.uvc to nîominîale Mir. E.
Carl lircitmaupi. for tlîc office of seconîd Vicc-Presidemît.

There heiîîg uno other nîomnations Mr. Iircithipt
w.as clectcd uunaniuiouisly to the office.

Thue Prcsident .llie iicxt oflicer to bu clectcd, and
one of tIse niist iumportaint, is ibat of Secrelarv-
Trcasisrer.

Mir. Ca-rroll:it, Iluat is scttled.
Nîr. I3reihtlipt Tue Secr.tar'.-Treatsturer thativwe

have liad for tu inisber ut N'etrs pasi, in tact silice tue
formatiosn ut the AssociaUin, bas dlotie very sîild)s in tise
w.ork ut carr% i ni oui the Association, keepisîg il on its
feet, and niaking it w..hiat il ouglt tu liu. 1 teci w.v
w.otild bu doimig «i great wruiig ii siat keceping liunî. 1
tiierefore mîovc tiuai Nîr. Niortinuer bc clccted by accla-
Ili-Iion asScrtiv-rssc for thme coiiing year.
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Mr. .Mortimecr wvas thcuî clcctcdi b> acclamiation to the

office (if Secretary-Treastirer.
NI r. Mortimer .I tlîank, > ou, gentlemen, for thlis, the

firthi or sixth lime, oir lt#- ver). kind expression (if N our
fa vor.

Th'e Prcsident 'l'lie next thling is the Cectioî or the
li"xectiio Cominittcc. Ilt is% debirable for muan% rmisons
tlînt. there ho a1 conitinuitv in tile mnelnbersbip1 of the
ExCcultive, and for that reason live (if the ten miust bu
soelctd front th present list. '' li he %viio iii ><or
estimation dcscrve coiîsidoer.tiosi at %otir bi.14d, arc to
ho niarked, and the reilîaininig fi% e wvili bc nominated and
clected afterward. Our constitution says thant the
iiietbod tif procedîîire iii tbis case %voîul< lie that the
Sicrutatrv sbîlread the iniues, and< file Ioso, s 
nanie is 'read, shial rise and deposit bis ballot. Tis of
nieceý,sty wouild promîgg the C'invention, anid as active
mcmenbcrs osilv are :îhlowcd t0 vote, and to shorten the
proccediîîgs, I would appeal to the lionor of those wvbo
aire boere that nîo onc slî:îll vote wlio is tiot enititled 10,
and the ballots %% iii bo di.stribttd( and collkcted. liefore
doing duit il ks neccssary to appoint two scrutincers,
and 1 %vould nominale M r. Gco. Black and M r. Geo.
XVie-Fraser to act as scrutinooers.

Mr. l3rcithaupt. At tbc Conmention lasI >car 1 tbotight
that il wvas deoided that the niembers of the Executive
Commtiitîc wcre 10 ho clccted for two years?

mr. Carrohl: *rlî:t was the intenîtion of the by-law, but
it %vas cialiged.

INlr. I3rcitlîaupt : I lowv is il ,îow?
mr. Cairroii: «rite) have got to bo re-elected evcry >ear.
NIr. NVickcnls Vcs, but 11w il mnbers of the oki

board have to bc re-electcd.
'l'le President As NIr. lirciîhaupt bas been elected

10 thc office of Vice-Presidenit, lie will itot tiowv ho ehigible
for chectioni on the 1Exctiti'e.

Mr. Wickess: Wbile the ballots are beiîîg collected,
1 miove that $jo bc appropriated for the uise of thc Sec-
rctairy-TIrcasutrer to ml c cxpcnlses ii colnection wvi:l
thc %vork of the Association.

MJr. Kaminierer :I second the motion.
Mr. J. \V. Taylor :I1 do not knowv dtht liat sumi is

sufic iont.
Mr. lircitlîatpt :1'The suin tlî;t liî:s becn set apart

lierctofore lias hleen $50.
'l'le h'residelît : It was formcirly 'S2., but last vea at

Ottawa it wvas made Sjo, and wve propose tbis )-car tlîat il
sîiotild bc the salli.

NIlr. Breitilatipt : mFic fcrtr ~Irauo ia, more
work 10 do, and 1 %vould mno% tIt the stiin lie nade
$75 instead of $o

,Ir. Ilignmanl 1 nmocd ait Ottavva l.tt %ear tliat the
sui shîould bc inade $7i.

Mr. WVickcns- . Under ail the circumnstances i will
wîthdraw the orig~inal motion and INIr. I3reithauipt's
ainilment cati lie put a-, the main motion.

'rite Pre.sident . As far as msikie i% conccrned, 1 i
quite satisficd tîlat mlollO> could tiot pay INr. Mortimer
for aIl hielias donc for t1iki, Asociation, nd 1 shiah be
dcligbited. persona;lly, 10 lî.ît o the sumin mlade $7i.

The President : It., iiinot cd% N Ilr. Breithiaupt,
secondcd by NIr. Taylor, tlhat the sun hc iiia<e $75. Is
tui. s-our wish ?-C:îrriedi.

Mr1. 'Mortinmer I niay just say in regard 10 Ibis ciues-
tion of reniusîcration iliat 1 do iot wvaît to seC tbis
Associatimn bankrupt, and 1 tlinsk if > ou go on plittinig
usp the Secrcîary's salary ccr> )car il is goinig 10 batik-
rtipt thc institution. 1 tlîink, we biad lcttcr lot tle alary
stand as il wvas, aîîd if wve find at the end of miox. vC;ir
thiat ilîcre iS anlythînîlg left oui. Of tilat -'S29,ooo sutrpfls,"
1 <vili takze -<vlîat is olfcrcd.

Mr. Xickens -. h don't agre witlî tuai at aIl ; h tîisik
hlieassociation is good enotigh Io niake tip the difféence.

*te President . te follom~ iià ng mombers are electcd to
thec Execuitivc ii thec order in <% hidi 1 read tlîcnîi
Mclssrs. J. J. %Wrighit, A. M. Wickens, K. J. Duinstan
and J. A. Kammiierer. and for the firth position thcrc is
a tic. On the casUing of ballots b>' Ino nicmbers w~ho
hiad licsi absent fromn the roorn, the position of fifth
miember of thîe uicîî~ as :îccordcd to NIr. Gco.
Blacki, of H amiilton. Thelî nominmations for the rcniaining

live iiîciiîberi; of thîe 1Execttii% c nere tlîeî procectded
vit h.

Mr. lireitliaui I lîa 111% îiulî ilîlasuire iinioiniatinig
NI r. Ihlut, of L.ondonî.

Mr. \Vickens :I noionate Mir. F. C. Armîstrong,
Tloronîto.

M.1r. J. J. XVriglit : 1 nomiinate NI r. A. Bl. Snîiiîî,
Toronto.

INIr. Kamlnîcrer : li % ion of thie lct Iliat ne have de.
cidemd t go to Niagara Vails, I have muebci pheasure i il
precnting file nlamle t Mr. Ross, M.ackemizie.

INIr. A. A. D)ion :I beg Ici nomîinale NMr. J. W. Taylor,
of Ottawa.

INIr. Carroll :I nomlinate NiIr. Dion, (if Ottawa.
Mr. Arnmstrong I fia% c nitucl pleasuire ini noîîiiîî:uting

NIr. jobi Carroîl, of âMontreal.
INr. WV. A. Johînson - 1 bcg 10 nominale NIr. Milite,

of TIoronto.
Mr. J. J. XVrighit h nonminate NIr. WV. A. jolitnsonl,

of Toronto.
INr. Carroll: h beg 10 propose aMr. E. C. cary, of

Si. Catharittes.
Mr. Armîstrong :I beg to nomîinale NIr. WV. WVilliamîs,

or Sarnîia.
mFie President : Whlite the scrutincers are doinig tlîeir

<vork inititis conncctiosi 1 tlîik ive niglit go on %'itlî
our proceedings. Th'e irst llîing to hc considcrcd is

'«'lli Governnîient Inspection Act.'' lf.aîîybodIv boercis
prepared to say anytbing- the meeting is openi for that
purpose.

Mr. I higniati . XVith rcfece to the paper tilat <vas
read b>' M r. Milnte Ibis mioring, 1 notice that whîite il
contains notlîing very new, yct the lfucts are arranged
very satisfactorily, and the deductionis tilat lie liaîs ar-
rived aI are nmosi. conivinicilg, vic<vcd front thîe stanld-
point of MNr. Nhilnce and tliose wbio cmiploy bini. Runi-
ing tbrouigh the wbolc paper, and uinderlying aflmost

ever>' paragrapb, <vo detect thie fille work of the special
picador. Fromn beginniing tb end it. is a pîea for the
clectrolytic molter, anid front that standpoint 1 tbinl NI r.
Mhjîne bats succecdcd very well and bias earncd thie tbaiks
of bis emiployers. 1-le says thie clectrolytie niioter liaîs
been condcmined. h le igblt have addcd tliat it lias been
vcery gencerally colideiliticd hotil kmEîg>n auil the
United States for cvcry-day practical uise. lie savs
consumers do îlot <vant to keep a record, ant exact record,
I tinik lio sa3's, of the supphy. 11103 do walnt 10 know'i%,

tiowever, to <vbat estent tleio3re usinig the ourrent; 11103
<vant 10 bc uble bo doterinoii frontî lime t0 limie n biat
the rate of consumtption i%. 1 tliinik Ibat ks <cr3 reason-
able, anîd il ks not surprising tbat tlbcy should ;îsk for a
direct rccording mecter. li regard 10 thiat vcry question
we bave received a.I the Departiment, dozens of letters
conîlplaining bitterly about thie use of Ibis meiter. XVc
biave rcoived semeai sucli letters front Toronto and
Kingston, asking tliat thie I)cpatrtniient put a stop) t
thecir uise aI Once, inistead of alhowinig Ibeni tu' ril alinos.
inidelislitely. Anîd <wbile Mr Nhilnie designates theo idea,
iii regard 10 rcnewals, as rcnewving theo wliole mneter,
as '« gross rot," anyone who knlowv, siytlintg about it
<l agrce with the proposition that to reniew the plates-
is to practicallv rce thc illeter. Mîr. Mihi ni akes
sonie coniplaints as 10 thie unit (if curresit. Miay' I :sk
if there is antinig wrong n'itii theie tliod dtrîia
lion as laîid donw:î iii thc Act.?

Mr. MiInc : Thli definition is pcrû*cctly riglit, and the
miethod of arriving at il is correct.

Mdr. Iligmian : A paragraphi in NIr. piicslauler-.sa3s
Thelî Got'ernmient lias to raise a revenue, tit i.%

scîttleih. 'Flie gas conipanies contribute a certain per.
centage of that revenue ; the cîccîrie comipanios, ;are
tlieir greatest comipetitors, ibierefore WC cani rcadilv
infer îIî;t .1n>) litîle obstacle ile:iî can lie pui in the %t.ft
hy sucb conîpaniies <vil bc donc so, and iî i.. ver%
commnon property bliat titis AXct <vas the resuilt of tie gasI.
conîpanies." h dons' tlat, as far as 1 bave any knsowv-
lcdgc oh the papers. I hiave 5ccîî il the papiers that.
have beeni sont to the Department in connection <vith
tuis subject, and I have failed y'et to discover a sigie
word or liste (romi anly gas conîpany tskiiig for ant Act
of titis kind. MNr. Milne's statement is not biornie ont
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by tlle f:îcts. I smiglit say in colnîctioîî %vtil th llîc ;
tin of fées flint iii Caniada tiiere are tlîirty-seveii pas
colmpanlics, :uîd crois) tliese tlîirty-sevcn conipanies wve
coiiect a rvnefs ic$î4,oooto$15,0O. At prescrtt
tiiere are two litindred clectric liglit conspasses registcred
unîdcr the Registrationî Act, anîd frotta limai we expleet
to colleet about $.t,ooo a year. During tais ycar we shali
have miore thi;n tli;t , because of the order tliat was
passed, asking tliat :îlI mc'ctrs bc verilied liefore the
ist (if J uly, but after this >-car wce -lhall siot collect more
thinabout -;.,ooo or S.5,ooo a ycar front (lie whole court-
try, takiîig in alouit ttvo lîîuidred and fiftv conipaniies; so
thiat as coînpared tvitlî pas coilnîics thie latter not only
pav a certaini percentage, but lnearly thc wlîoic tlîing.
Mr. Milie asks anmong oather questions, "Are thcrc :uîy
adt'ant;îges to lie derivcd fronti <bis test?" andi anstvcrs
it iii the allirîiiative. i would like to ask M r. Milie if
that s bais opiniion tod ? lieilicr lic is iii favour of
biaviîig the inispectionî ? I wiUl pause for a montent 10

get Ilus rcply.
Mir. ?îiiiie : ''le aîiswer to thiat, as far as 1 know, is

ii tlle afirînative N'ct ; the ilîspectors are befeited. 1
don't sec tui. it beîîcfits ;uîy oncelsc.

.Nr. i lignîaîî It is alot a very fat tlîiîg for the
inîspectos. Up) to the prescrnt liane, aithouigl thecir
work ks sîearly double, thcy lhave alot reccivd a cent
addit iona:l reîîîuhîer:îiouî. Notn'ithstasiding îvhat file
ilispector derivcs front il, 1 -ais inicliticd to thiilk tlîat
Mr. .'iliiîî wotild îîot refuse the job liiscif.

r.Millic No, sir. l a f.)t, i apphicd for one of
just the %.alie kiîîd.

Mr. 1 ligmn: Nov, a wvord or two iii refcreîice to UIcl
dificilt neniosed yM r. Wriglit. i adm~iti, is a
realdifictltandonetlat lias etigaged tesroi

coîîsideratioli of the l)cpartmlenît. soute timie ;îgo I
stsggesteci to Mr. Nichoîls that pcrliaps thle difiicuity
could lx, overcomle by liiîigisig thie bevclled piece of thc
case iimiediatelv lielow tlhe <liai plate. Tilis opeiisig
couild be sealcd b)y the comîpaliy. Il wtild enable tleran
to gel at the collnilutator to CIean1 it, at any tinie, anid
sucli cpeîîinig %voild alot affect thie rcgistratioli iii thc
siiglitest.

Mr. %Vri.glit :I'Iîat wotild Work all riglît if tice
G;ON.rsiîiîegit wouid bc content. Speakilig for the
Comnpany tuai. 1 represcîit, 1 don't thisik the compalîy
wvolild order an>' stibordiiîates to go arouind and spini the
ilieters aliead ai ail.

Mdr. Il igni-ii: 1 did flot tiean thiat. 1 don't thilik, thle
(;oteriiniciii wvould have agi)- objection to tlat, becauise
the constiuer lias it in his owîi biands. i le is always
tibere wlîeî tic comlpany's rcpreseîîtaitivc goes arotund,
anid tiiere couild he nîo objectionî at ai to Iiaviîîg Ibis
opeîîiîg iii the mecter to cican it. 1 wouid suiggest
t liai in îîi:îîers of îlîi.4 kind Uic -association slîould
appoint a conînîiittee, and if therc: arc any grievances
1 olbe reiliedlied or conisidered, to wait on the ollicers tif
the Deparînîeîît anid sec if somne icans1 calînot bc l'ousîd
of Ov-ereotiiilig îleîî.

-Nir. M.ihaic :Mr. Iligiiaaî says lie lias reccived several
c0îîipiaiîîîs front Toronîto regardiaig the clicineai nictcr.
I t is astonislîing tliaî we did îlot lîcar of iieni, %vise,, we
hiave -so very fcv comiplaints biere. i wotild just like to
-tsk Who are the parties ulsing the cliîcnicai nicler licre
in *r.rst wvho Lave been doing thîe cosipialir.îilîg. 1
thiik vou, Wilî iid dlats il is a ctistonier wlîo dfocs flot
wisli to pay for wiîat lie is usiiîg. No coiipaniv, 1 ans
sure, will Charge for miore thani whaî is hioliesîlv btirned,
l'it tlîev Certaiîîiy wishi to get jaid for wliat gocs
tlîroigî the imter. NIr. Ilsian i of uIl opinin Itat

renlen i-les in the chemîllcal trater is practicaliy
renlewing the icheer. If we Iiad. ta suippiy fit'e poinîter>
for a rccoi-disig liieter, is tulai suippiyiîîg a1 ncw nîcter?
Illie nicter itsell sS cOliîposcd of -a Germiait silver shutit;

ini iiitiple %villa tiîîs shunitt as piaced a cosiipensattilîg
spool ii ;1e$ries %villa ibis spool is piaced an electrolytic
ccli iii wlîicli as placed IWO plates. 1 lie two plates are
.a vert' snîa-ll :urrangecit a.. compfarcd witi the nicter

tsl. Icannsot sec liow relnetving the plates in liant
aimter i,-, practicaliy rencewing the nîicter.

M r. lI giîan: Voîi cannot mie a1 iester witiîout the
pae;il as- UIl 0111y part tsat i eds rcncwiaîg.

Mr. Milne : Mr. Iligîîîan speaks -tbout thîe itispectors
vcrifyilig thi ncters ai. thîe station. I tlik i. wotild lie
-a good idlea for tic iislîcctors to go to soine of the
stations and have their incters vcrilkd. becauise iii tle
principal stations biere iii Canlada the ver>' lîst ineters
proctirahile arc puat iii. It is îlot t0 the intpects of thîe
conîipaîî to mni belov Ille voltage, sîor it is îlot to tîleir
iîîtcrcstsý to run aliove the pressure ; that wouild siipiv
assen iîîcreased flli) renewais, and if tlîey rai belotv
the liglit is poor. If tve run alove pressure tuai. is -a
Ioss to tie conîpaiîy, and aiot to flie custoilîer.

INr. I ligîiani Ctrtaiîliv. TIlat tvas iîîy contention.
WVe tvant ta save the coiiipaliy any loss.

NIr. Milmie I ti.bnk Uic coîipanlies wvill look aftcr tiant
iii good style. Iln the letter whli iN r. I lignian wvrote
to thte E.'ricî.Nwslasî îîîolth lie says olie oi tlle
inspectors caiied at a station, aîîd fouîîd tuit the nieter
%vas four volts olut. A stationm of tOust kiîîd deserves to
be soaked just for as matchî as Uhc law carsî give iii
rusnng instrunments of that kiîîd.

Mr. %vriglit In tile first place niy objection ks îlot to
the Tîiîson watt ilier as a mieter, aîîd I aitn ot
objectisig to Govertniîeîît inîspcction as Govt!rsîîîîcni.
inispectioni. i intst say liais, anîd I ani bouind to sav it
iii ail fairîiess, tluat in aIl1 Our colis[lsilîicît ion s witli the
I)cpartnicît. anîd witiî the suibordiîîatcs, we have becti
trcaîed aahrslit'ttitli grcart considcr.îtioiî, andc the
isispcctors hafve atAed iii a geîitlenîasiiy \%,'ay aIl tlirouigli
to tie best of tlîcir abilitv. It is the conlibiîîatioîî of the
two tiîai îîîakes the trouble ; it ks takiing a mleter iliat
tvill not operate aîid lockig ilt sapi in at glass c'tse anid
cxpcctilîg it. to operate, anîd the Goversinicîît Itîspector
coîiîiîîg aloîîg anîd saviîig tit it lias got t a operate. ut
sellas to ie thec suiggiestioîî of Mr. 1 Iigîîîan is a good
one, thlat soa i îîaîs of acccss to the delicate parts of
the iîcter siîould be providcd. If thiat is done it, takces
atvay a good deai of thîe force of thec resiîarks liant have
been naïade. WVe havc no0 objectioni to the Govcrtnnîcît
scing tliat the ineters are righit, but il. is niaîîifestly
tîtîfair to take a miacine thai. requires attention., tlft
slîouid be opcîîed anîd carefully cicaîied, anîd the bruislies
-and coîlîîîiuîators attended. to anîd put on thle honme
strctclî for li tlacs ruai. 1 say il is uîîfiîir when thaïît
calcter is scaled anid shttt uap anid thai. canîîot be done.
If sorti niietiot caîl uc got at, aiid if tlic Goverîiicît
are Vvilhiiîg to ahlow salule amnics of access ta the
dehicate part (if tais iîîccliaiîisiiî, tiaat gets over thle mlajor
part oh the dilffcuilty. 1itars speaking f'ronti whiat I fîida.
It is a liîcarî-brcatkiig job wbeaî voit bave to lîandic thîe
niuiîber of nîicters tve have hîcre iii Toronîto, aiid intier
tic conditions iii vhîiclî tve are cxpccted to liandle theîîî;
iii fact, it is etiouigh to iîîakc a mnail give nip iii despair.
The nîceter is scaled salp, aîîd is sîipposed to bc riglît. i.
possibly gcîls :î littlejar in beizig takeii ho tic place of
tise, or gcttîîîg ut tap on thîe skie of the Wvall, aiid ut does
îlot rend correctly, and thiere s no0 va>', according to
latt, of liaviiig tlint rciîedied. They arec eîtitlcd ta
charge a tietv fée for iilspectiiîg it agaiîl if tve take ut
b:îck. If soîîî îicîLo.rd cotild bc adopted by the
(;oterrnnii iîîspedtors so that Miencî a silîcter is
brouiglîl to litea, after il lbas bccîî iii tise for a short.
tinte, ilt couhd bie rcvcrificd wvithiout expelîse to the coni-
pay, 1 tlîiîk it wotild be tveih. Seinec of tliese nicters,
if wve did iîoi. take tOsent out, tvould be ait eternal source
of expeilse ; it wtild be pay, aIl the tinie, 10 have thie
ieters verificd. Let aile say jtîst onie Word about the
letters MN.. 1 ligmaun lias receivcd. i hiave nîo dauibi hie
lias recci'.ed tliera, becatise 1 have reccived sirnilar oanes,
aîid it is altogetiier likcl) the parties in -sendinîg Ohient 1
aile bave comriniiuzic.itcd %villa Mr. Ilitriman; îlîev prob;ibly
would have tvritcii also 10 Quenî Victoria auid Lord
Salisbury' ; btît Miîen the Got'ernaiicnt lias got a clauise
iii tlîcir Act. whicli says thiat ct'ery allais i% entitled 10 at
direct readiaîg treter if lic deiîiaid% it, wvliat s the kick
about?

Mr. Iligniaî I donl't kiiot. It is 'Mr. 'Mili tuat is
kickiîîg.

Mr. WVriglit MVieni a allais lias an objectioni t0 a
cliciiicai ilicter, and says 1 wauit sonietlîing I cari rend
iliysehl', tvc mllc. Iiiir, so tlat thîe force of Ulese coin-
Plainits as losi. i jutîs %ant ta iake niy' positioni Plain



it titis nîlatter. t is itut a1 queŽstionî of /iîîdiîtg any fail/i enlc &îtit Ille weigit w/tic/t is giveil l ttieiti bv tire
%vith an>' partictihîr brand of ineter. It is very far frot (overîîttent appointlîent anîd use t/taI ii a1 Very wvruîg
ittv inttetiont (0 crtIiie t/te actiont Of tire Goc'ertllîîî way>.
oir tite ofliciais. ýVe have aiways becît trentcd as a.it Mr. I ligiotait I 1 mutst say I an'1 Surprised (0 lhear I/te
Associationî antd as itidividuais iit li te titiitust con- staletent just nai/e. 1 ean /tardiv. uinder'tîand titat
Nider:îtiu,î lv tire Govertntent oilici:îls, buit it s Ilhe orne of tite inspectors, kiiowiîtg ver>' littie about e/ec-
conthîîtaîîion of t/te tivo w/îiere t/re diliieulty agrises. If tricitv, andi necessaril)y su, s/ionild even a ti elmpt t o pass
t/te Goveritnîeîtt %viii adolit tite iltettod M r. I lignaiuî judgitet liet mîtilatters (Ir titis kilnd. 'l'lie :\ct corntî:îis
suggesls i wli have no duubt thiat wli uvercuntle a nu0 prov'isioni for t/te inspectiont ulf lectric plarnts ; il

goi c/cal (If t/te diflicu/tv. i utlove t/t t/te i.egisiative dea/s uni>' %vitil t/te public suppiy and t/te apparatuis
Colittinitîc of t/te Association take uip tire mlalter witl tllrcitlI w/tlic/i t/re stipplv is ileterittotieil, andc un1 w/tic/t
tite determintion, if possible, lu sec if any imuituai t/re cutsuntiers' bis are bascd. Applications Iu t/le
arrantgemîent ean be made to miake tire lmalter mure Departittent have been frecjuecit/y mîade, itowever, for
saltisfa.cttor). t/he services of an ciectricai engineer lu report on cee

T/tle Prcsit/ent :W/tlei lwu parties are Çavurab/v dis. dîiîtg andi aioter, sinîp/y, 1 presîtite, for t/te r-e;lso»
/ttt5d lthere ks a/ways ac wav of cuîiîî lu i aîrrangîie- that suic/t services wou/ld lie rendered frec utf cha'rge.

tittent \/tic/t cait be ittade« iltua//v ac/v:tlageus. i Ini evecrv suic/t case i htave referred t/te parties tii prac-
knuow Mr. i ligmian /tas a difl'icuiî îask, lu perf'urnt, antd tisintg ciectricai etîginîeers uîtitsice lthe (soveriinteiît ser-
btis intclinatîitn is lu dotjustice to ail coniccriitd. vice.

MNr. i ligniait l3Before Sittinîg c/uwn i wuid /ike lu NMr. Iliack i lia a contversationt %vitit Mr. Mlîcee
read a icîter frotît une of our iîtspeclurs w/tu t/îinlks lie t/te ot/ter day iii reference tu titis mlatter, andtli /e.\x-
lias heeit raller u,îfairiv treated, antd lite wislies tb bc p1.iaieîd it 10 nIe as lie lita written to M r. il igînlait. T/te
set riglit befure t/te AXssociationt. 'l/le lctter is aîs foi- at/vice w;ts Sotiglît it sitcb a ivtt/duit )le coîaki noi re-
/oWvs fralit fron giviiîg sortie kiiîd oftr aniswer. î le (titi lot
0. tIlîîs is. Oiîawav.. give itis answer as Guo'crniîternît ilts/,ectur or o/iciai,

*Silt: Viout. Ibor Imf Weir/y ii.tî'i rL'('tivL'd. a'skiiig ifr butt iii t/te liglît of /îis past expericilce as, 10 steaiti te-
t<uow go whii(l :t Ce!rtin article ils tige 1EI.r.cTiiic.%I. Nntws rerer'.. ers, for lie litac a large experieîice in the fcdig (.i
1 a.ve atreauiv receivî'îl a. C'îl)y tif tie % viril tIe article ;Ii. sitîi/ar /teatiîtg apparatus. Titere %vas uote Instsance
Il :iay rci'er i0 site, lutit t în' 1 'ci ave 'flot intcerfèred direct/y w/îiere titere wvoid /have been a ioss otf a titusantu dll/ars
or iiicdirecly %virtl rite electricat î:l turaîuriî ofau> cetic.t on t/te plant if lie /tad iot studied tip t/te stibject arnd
%wurk iii t Iaitoi or cl t îtîre. W'tiaît 1hlave tonc I. lis: Ahff Atîtuiuveaag 1 erosirie rai %l-.RoertThiiiimti Prýie&i tr found t/re fIi/ -1' vitî tige chînîniie3, and/ coninuccd tire

1.î rie ~Liglt Cuu a ni~ :d ils cotirse of' cchîtver.'îioît tie' Governiutett o/Viciais. w/to /îad reporteui againstl ti,
.sI)ikc of rite exces.Nve aittnll (if fuet rite>- wcre u'iiug guider titcir titat t/te fau/I wvas wvit/î t/he c/tinîtnev. î le /tad wvors-, 0it
boiUent. 1 te s.tid t sutîî, mtielt il% is% t,îî'.inoss, tinvc tîad liracticat the sîibject, atid lie sitîtp/y suggesled t/t tere iitigit
klitiwtdgt of (iti' sul'u', t 

astked til!m-l w tiîwe tige caue or
îî'.ilig%siicti el~î. 1 sliîgt*.s cd tiat ros it Ci/m i ltîuey be sortie trouble of lt.tknai oîc/lswrsL

too -'l'or it .services, rcqîtured of il, .ui s/t t ii i e these parties. Ilie /tad itu t/tuug/î (if acting as a Guv-
ook% osn Ille %11>jec'i wi;l'tt t wolitd tic wittiîui t end tiiui. l/e ernimelit officiai att/te lttne, anîd lie cerlaiit/v did itut ini-

sauti tîl Nr. Kuiox w:î' r/te îiec/înîîic of tit! boardt, -111d t/llit tic tenîd tu pose as ani electricai eîgilteer. lie wvou/c/ hîavewoît sd % litdit getîeitlti Io Ile. Mr. Kîtux cal:dtalii I to1 eî tttscivniî i/ i etawtl t iIe
tuti rite books. 1 direcicît /imi to ste placs givitîg tie size of be ttitis cneto nYleleti vtl cbte

Ille ettisiîncyN ilta'c tor simiitr izolt s, attîdtîotd liti lie tiîigîii for /ti ni l reitiai n awav durn r thi icsin
.mtke r/te c:ttctttaiosi for /îiii.îetf. t le co/uuud the figuires, ttiaflkLd mr/e Presideiîî : Ai attteniîcieît wvas ntoved 1wv M r.
ste 'for t/te tlse of tthe booksN :111t wveîtt aiwav. Bor/is tiese couiver- joliîisoiî, secoitded b>' Mir. Xickens, tiat t/te Coitittec

oist' WiL svr.oigti. 1 did tiol volitîigecr anîy itfritth it.:dî ei/toîas uîie i îercrepidic
ttadi siothilig t o *tv excî'pt t/te .. tlg~s.utii.. lI 'xssibl>' th elie is c/tint-in locliie i ler orspnec
îtcy W.IN' s101 of stihicielii Cc:ity. it hiî: j;î beeti Itsti/t for :L tîicti %vit/t t/te Goverlnitettt antt Govcr-iitî o/iciais lthe rc-
sNattler boiter. *Thlis %v:%%. abolit *tl tiioitît' ago, auid t hazve niot iltstaleittiîlt of t/te chiteîicai mutter, as liciig ltsefn/l for

-,itce s~cto ly 1 of Itle dlirectors tîior to ot/ter 1persons oton rite powcr un ot/ter circuits.
stitîjeci. t tmavo siot at any signe ils rite reîîtoie'. way tiffcredl mtv
cristicimîil oî- adivie.; ut oieciiotî %vitti% eicclricat itmaltters.. /1 woîttd Mr. /brcititailpt: %voîî/c it iot lie wveii tl iakie t/ta
île premistîîîîpoiî oti ii> irt lu dio m.. 4%ý aî Ir:uctitncai tIlec/tnnic Itle mtore getterai antd qay t/te coliti ttec S/taii have,
t otieied I/te sîîggecisiîb ritd scko Illy advicc. power lu micel andi conîfer wivil t/te GIoveýritîttent aul/wr-

1utyurs, ch'., hties 0it t/te iltter of eiectricai intspectionî and oit a/i
t tnîîi/îmî, tîl.~> ~~'~' Ittatters colicertiitg t/te sailte, Ss titat t/tev ttav île ah/e

lu deai %vitiî attv e xigeîîcies t/t îiitt arise?
Mr. WVrig/ht Isii't titat t/te case of t/te cap ittiitg tite 'l'ie P)residetît I sec tio reasoît w/ty it ý;ioîtlt Itoi lie

latil ? carried ouis.
Mr. 1 ligîttaî I iay state t/iti t/te letter is it rep>' Mr. I-ligiait i woîtid stggest trt if t/te cuîttIiittee

lu itqit/iries maide froît tite Deparîntetît tes thte itîspector. wait oit t/te (iov'rîtnteîtt t/uit t/te>' give titeir colip/aiits,
Mr. joiisoiî .I wotid ritoe ait aîttendttteitt tii t/te or wiatev'cr te>' waut, iii t.il.« it is ito utse îakiîtg

last resoitiuîî, t/uit is, t/tnt t/te qt/ionliii of retîtoving tip t/te bi/lil( id iscussaiig t/te wh/oie iiîi-tg ver :tgaiit,
te bontd froîti t/te citeitical iîteter bc takei IIp. If t/te because yott arrive nI notiig ; btut if itere is arnt'tiitg

Goverittteiit cai be iiîduced lu do so, t/tnt chitenticai uf a specini inatuîre dit v'oir wisli tu htave citatgec/, or
itieter lias a use for direct-curreitt work nd for discttssed vili Itle Governittent, let il bc spcciicaliv
potver %v'ork ; it is scînîetiig t/tnt is ver>' iandy ttî sîated.
tise anid dicre is t/te possibilit>' a/su t/uit it ia>' be de- Ml r. Wickeis :I'Tis is withiî t/te p rov'ince tof our leg
sirahie lu htave il it coitnecttol wit/ a/tcrir.ititg %'ork. is/alive coîîîîîtiltec, attd if titere is :tîî>'tliiuîg I/uit %vu

iMr. Fraser Iwait to1 refer to otie itttividi:a/ case wis to uhave c/taîtgcd, 1 îiiî il is for tîitilnto takze Ill)
tuat I ktîow of ittyseîf. l'/te iîîspector, w/tose gtainte I t/te mialter. 1 auît1 s;tisf'icd te). iî'/ t/o w/tai is; rig/uî.

.%/ail sit mîenîtionî ii putblic, but i w~ill give it lu 'Mr. It semns tes te ltat t/te itiatter conild bc arraitged ;u
i ligiaî if/tie desires, ntattaged to anîd purposeiyieft lthe I/uit it wvot/d bc re:tsuîab>' safe l tu le conistiîter andt
inipre.sNiolt iii tite îîiid of a manit Mvio wa.s jusitinting reasoiiably good for thec producer. 'l'ie object tif i;îviig
iii ai. eiecîrical pL i.u Iit h was îteccssary before accept- a /aw (if t/is kiid k tu do soie guoti livil h.11)11flic
iîîg lite p/ant t/uit il sitottid bc pasd tipoi by t/te Gov- object of titis Associationt is lu le/p lthe iîtesitîbers -.ntd

mert itispeclor. 'rite purcitaiser was ait1 igniorat lite/p tite people iii coutectiuit w~ith lteir iîtlCrcsts- lu do
ittait anid lthe itîspector wvab igntorant, if îlot "'oure igitor- wliat is riglîl, antd lu scîcceeti. i î/îillî tite Cottîtttittec
-tilt ltait t/te puirelîter, butt t/te pttrc/taser wvas a perfect/y s/tiolitci bc ab/e tu go 1h1o t/tst mîaîter ivîlit .1 fret' iancd,
creditabie mtan, andt to/d nie distlitti> t/uit titis iiispec- attd i tiil> lte Goveriiict siuuild lie a/e tii itîcet titeli
tor iuid putrposciy icît Iiiim itîter t/he imipressiont that as represetttiltg practica//y tle wituie of tire c/echi'ica/l
Ilte Gov'erutirgeit ilîspector 'sas piaced as a kiîîd of people of the cotititr'. 1 t/îiîk t/te Guovcriîuîîcîiî shiîcîd
watliitaît over tlle iiîîîtif.acitirifig colipaities, andi it llc mcltieuî, anîd J tlhnk t/icy wvl.
was ticcessar>' for hiito pass t/uit plantt before t/te /ir ~ Mr. l)uistail : As a iîîeîîîier ofCt/te L.egiative ('oti-

clitaer %wou/d bu>'. 'I'iîse inspectors have gol, no stnd- mlice, 1 tiik il is itot a questiont tat 'uiotild lie icft iii
iîîg iîî t/te professioîi, but tue>' go abouit vith tlite iîîflc- 7 t/te litands of taI coîîînuitte. It is a tec/tiica/ tlues;tiosi
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in colnnection wvitl cleetric iigltt ilnterests, ani I thinik
Sterc ,Iltlt lit a Ilecril colimtilit((ce appoilliedC.

'l'le l'residemt I Mr. lîttn point is wcel taken.
Ihat -Onititlittce %ItoIid, I thlik. lie coliposed ec1îsîi'cIv
Of ciectrie liglit mtemn interested it tlt:t actu:îl work. I
tilk il %wotld lie proper îtow th:ît. a eollînmittec or iliree

or liv he buî,tmminaied o ta ke tIlle muaitter i n lianmd.

MIr. Mîihme : Mr. 1'eidmt I oisld jîmst like hl limier-
mtînd limai 1 have no p:îrticular hatred for any
intecliantkal recordiîtg device. I Ihave a jartieular love
for the Eiidson cliemîtieni ilteter. Myî Ipepr wvas
tirig:nally iiiieîîded t lie oin the chienical mctcr, but 1
touglît il miglim iiitcrc.st soîtte of the mienibers of titis

*%S-ocnaliom to Icnotv the primlcipie ont wltic sortie of the
otimer niters wvere wvorked, aînd as far as %vc are con-
cerlned ihere iii TIoronto %vu have liad the tulost fricndlv
relamtion.; with tîte imtpccor. i tltink we cals gel .t loin

irs ia with hisit, an d ve htave no friction at ai i
tu :ttv- respect. I tiiuk NI r. il ignitas w ili admtit thIat.
Il was jusi simmtply in connlection witit tduit restriction of
the citentical muleter tîtat I got lip titis paper.

lThe i're',idemt T l'ie nmmination% for the recmaining
ri% c tir ,Ite E.\qcuiive Comuilîittec arc as follows, and îlmcv

.mre clected ici (lie order iii wlmich 1 rend lisent MNessrs.
Ros îsckeliyie, Niagara FaIls ; A. 13 Sinîith, Toronto;

joltît Carroll, Nîontreai ; Chtarles Iltunt, Londont ; and
F. C. Ariîstrong. Torontto.

Mîr. lireiti.ttsmpt i wtild suiggcst INIr. J. J. WVrighît,
Toronito . Mr. 1'. G;. (ossicr, Mîontrent ; INIr. A. A.
Di)on, Ott.îtta, aN ai contmiiittee to interview the cGovernl-
client.

MIr. Armîtstromtg .I motild simgges;t addimtg INîr. janîcs
Milie, who is probably mtore tltoroughly Convrsant
%Itli the %tlmbjo.t of nîicters uitant alybody ckSe presemit.

Mir. Im eîti.mttt) I lthmoglit the coluniitc 1touid
%%;tnt to lie %er% sutali. Mir. Milite tvouid certainiy be a
goodi niais to itat on Ille coilitnittec ; i wotmld like Io
sec tutui tltcrc.

'llite ircsident I tiik NIr. Breithaupt wtvoid do
good wvork on litat contutiittee ; that wotld nînke five.

'l'ie Pre.sident litit thc motion, which on a vote beiîug
taken, n'as carried.

''ie i>re.sident : Vc tvill takie omp niov the paper by blr.
A\rnîstrong entiticd Thc Oistlooli for tlte El.ectrie Rail-

.itv.'* (Sec Pagre ms.)
ilr. Arutogsrcading of the papcr n'as follottcid

%vitit applauise.
Tl'te Presidenit ;'ouhave litard titis very t'almabie

palier (if Mir. Armitsrong's ; the subject is a live one amnd
1 woîmid likze Io htave sorte discussion.

MIr. I lumît i 1itave grent pieastmre in iuîoving a1 Vote of
tltntîks to NIr. Armtstronîg in ltatimg preparcd bis valti-
able paper oit electrie riiilwt'yt'.

NIr. Wts-e :I -zecomit tîtat.
'llie motion tt's carricd.
.NI r. Frsi. I tiik NIr. .%rintstrosig Itas git'em its; a

laîr ;si ouit of Itle ptL.iitii of electric ra;lw:iys it
t. :iind.m. lit tue% ist paragrapli lic mnentionîs sonictlting

mt coimvuioit %%!ii long distnttce railwavs. I thiik it
tvouid lie qjuite isttcre.stilîg 10 te .ssoeiation 10 litar
somte ut tite f.-t: it connseetion xtttlt tcectric railw:tv

ptIres.citi i îmnmîimtg iii Li.gardo. tt'lici is dcscribed it
sioitt of' the tecîtical jotirnals recetlv. 'lThev do itot
uise te% rot.îr% traitsfornters in conniection witlt tlitir

s cn.but Il is actunîcd b>' tîte direct tlîrec-pitase
cutrrcmtts. A% to tc question "of tîte track, lthat seenis
to lime c em successfullv overconte. li n act, 1 believe
tlitcrc arc at good mît:mitt of (tles*t cectricians of tue
dta\ ttlo, htave :rrived ;it a practicai, if not ani actual
aià coiiter a;.i solumtion.

NIr. iHiopkins ; 'there is onte question i wtoui like to
ak Mîr. Arnistrong. le spoke of tc liimit of the rield
Sof tc road radi:mtiitg out. i voîtld iike to :msk about

wh.lat tlt:t littîiî oh' dimt:ncc wtotld bc i present? lic
iiiigltt als m îsee teiat ttouid be thc liiiting grade
tlia il wvouid becaf to build a railwav on so titat iii tite
%vmster tinte. wîeit tîtere was tee on the rails, tite car

cotild bc kept iii control antd titere wotild lie no damtger
ut it heiig tttckcd andi tnkiîtg time people dowtn. M1ienu
terc is anlotîter question. i hîave utidcrstood titt tltc

ilteritatimtg clîrrent is Out 0t tite qutestionî mtow for ruit-
aiing cectrie rnmays, Ihit fhey c'ammot gel muotmrs 1 bnt
%vili start tmp qîiekl>'. Oîîc ciectricai engiiteer of ver>'
itiglt staitdinîg anîd or lontg experieît aîtd very wel
iosîed ut tite tîteoretical part of lthe wvork, tolU itte,
%oie lime ago, titat lImaI was Out ot lthe questiont.

Mir. Armtstrong :Mr. Prcsidcmtt, I îîtigltt spenk ot lthe
ma:tter of Iiîtitimîg gramdes first, whlici wtild allow (if lthe
Operation, i prestinte, of lotit liglit freigltt amtd passeit-
ger service chtring the wiîtter seasoit. Oit a mîiattcr like
tat you caît oîtly speak rcnily frot experiemtce. 1
iitigit instance very forcibiy it titis cotncectiom (lite case
of time Gait, P'reston asid ilespeler raiiway. Thcre titey
liandle, and did bant: dmriîtg last %visiter, titeir pas-
semîger service tviithotmt any dilliculty over grades of ive,
six and even seven per ccitt ; tltcy aiso hamilcd a liglit
electrie locomotive freigltt service over tlte sansie grades
witltottt any lillcttlty at ail. Eveit over tîte longest
grade wimiclî îlmcy have, wimliclt rises front the tomsi or
Gait to tte (2.1. R. bridge, and wlîiclt at places is as
Itigi a% six and a bllf or seveitlper ccitt., tltey cait hmat
a load of two freiglîl cars. Oit tîte grade Au Prestont,
atl Il end of tîte liste, tvltere tîte grade is aboutt lie Ver
cent., Ille% hiaul, ordiitarily, aoie, anîd it sotte casecs lwvo,
coal cars loaded to tîteir full capacity uip thte gradte. Il
sctis that uip 10 tite point tîtat WCe Caît keep a reasn-,O
ably Itiglt voltage witout excessive lise ioss that wve
cati tamîdie lte freiglit, aitd tttquestioi.aiy lte pas-
seitgcr .sertice over tracks laid geîer:îliy an1 existimg
grades,' wiîli very. .'iit cutting dowmml.

INr. HIopkinis : Wotild il be tiecc.sary to have itiotors
oit every a\ie and brakes oit every wliei ?

Mr. Armnstronîg i migltt go a little furtiter iîîto tîme
freiglit locomotive question ai Gaît. Tl'le liattdliig of
passenger traflltc is comîîparativci> cas). 'l'ie car tised
for freiglit plirposes is nîaîîmîted oit a sinîgle trumck anid
%vitl t wo niotors, onie on caci axle, of the G. E. t zoo
ty pe, woutd witit a four turni wittdiîig, anid titere lias
becît no diffitulty i ail. WVIcît tc car was first senît
uip il %vas fouitd tao liglit Io carry tvo cars tmp lte gradte
aIl Preston ; thc wliîels votild revoîve anîd the car-s rîu
backwards. Titat n'as reiiiedied by puttimîg Soie titrec
toits of pig; iromi oit tîte floor. Sice-tteit tltey htave itad
titi diictlty, cccii iii tie wnmter. As to, tîte questiont of

the liîîîit or ranîge over witiclî tve nîia% expeet tiiese ra-
diating or radial iistes tu exteitd, il is a diflicuilt questioni
umider prescrit contditionîs, lu give ami deMiile liihit.
Omie eau oiiy examine existimîg cases and flîtd out liow
fair tlîev cat itnrial operate witit sticcess,.

M'ur. I lopkimîs : tîtneam with onie power liottse.
Nîr. Armtstronig :Takiitg the Hlamiiltont, Grinisby &

Beansville road viti onie power itouse iocated, as, it i.-
ut ;Iliir case, in iicarly the middle of the road, utey
have a liiit of 18 or 2o tilies ; a tranmtissioni litîtit of
7 lu ic m uiles fronit te power itouse woid le about tue

itxiitiiviit tvticlt ecomiornicai resttlts could be oh-
taimîcd wittitt timidte expenditure of copper. 'liet dIo
nt tamtdie ammy litavy freigit ; they )jttsi lituil lgltt -cars
lcltiitd teir ordiitary passeaiger cars. mrie iilniiitoit
RZadial El1ectric Railway Co. are iton' buildintg a~ lise
front Hamilton Io Burlimtgtomt, antd iii tîteir case te
traunsmiissiont iimîîit wtiiile bcievemi antd a iumf tiles fronît
tue power 1oue.,i ltal case thtey totintd il wvuld ibc
mtuects mîore ecomiomîtical to invest hiiomiey iii capper 10
rendulitai distance titan putting iii polyplînse apparaltS.
*te cost ot copper titere is vert' cosideratble. 'Te

lintitimig distanice totld le ordinariiy sonietiig itder
test miles from the power htise. Ili comimectiomi witlt
the ise of the alternating rnolor, 1irav;s pleascil to find
INîr. Witeî Fraser draw atteniomn to the rond «il Lu-
gardo. i do muot tîîisîk lucre is aiîy reasoit Io doulit at
ail, titat wte ttill hîave it use iii Asiierica aî succcssui iii-
termtatiiig railteay tîtolor tthiclî teill give a reasonabie
iiî cconomv and it whiclt te diflictilties of comtrol

tvmll le surintottitcdl ; and tviti the use of t tl totor our
ranige of tranmtissioni till le imcreased and tue litit to
tvlici radialishtes cati le cxtemided teill lie t'crv mîticlu
greater titan il is at presemît. i itad the opportiinitv of
secing a car ai Scheniectady sortie tinte ago ini wiiicit it
%'as- cnideaivored as far as possible in cotuforni Io lthe re-
qutirenints of ordinary t rafite ; and %viste tltcrc were
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certainlv saie dillicuilties wilicla *,î dJetait would have ta
lie suraaotilted, tiacre did îaotsecia :m liklihiood tlint its
stuccess for lpractical pîîrposes wvouId lie very long de-
layed ; ut Ieast, tlie emgincers wlio are lol<ing after fie
latter speak ii tlle nalost favorable va> (if the resuilts

thiev are olit:îining.
'Ùlhc Conv'enîtionî adjoursacd ut .,0o pais., ta Iaîcct

ugain Friday ialrmaing :it 10 O'clock.

TIIIRI) DAY.
lli President called tlie Convention ta order ut ta

o'clock.
'l'ie I>resideîat : l'lie lirst tlaing oin tlie programm ia s

flic prescliattion (if p:apcrs, tlic finit bcing a paper by
Mr. 1. G. Gossier, of Nlamtreal, entitled 1' Soute Cenatral
Station E-conlogilie.' (Sec page ai.

Mr. (iossler, on risiuig ta maid liis paper, said :It was
st;atcd in flic miuîtes rend flic day. luet'reve.sterday tit
i liad been asked to preselît a paper on laigli potetatial
underground systeis. 'l'lie pre.setit.skilject lias hecen se-
icctcd beccause 1 tîocghit. it woald bie of more general in-
tercst ta tile convention. 1 have heti for several vears
cannectcd wth lte oper:ation of thie.-sublw.ts (if New Vork
City, acnd have a1 collection of data wlîicih 1 shahl bc pleased
ta place ut tile disposai af anyone whio is coîatenîplating
emtering into underground work. 1 niay say in regard
ta Plates 4 and 5 that 1 regret tiiose plaîtes are not
larger, because 1 ain sure tlaey will bie appreciaied by
anyane whio lias inaud Jailli tests. i have largcr
copies i thiese and wvill lie glati ta place tina t tlic dis-
posai ofi anyone wha wislîcs tilent becauise tlacy reprc-
sent a very great deal af laliar. 'rte formula wh)icli 1
have included in tdais article hucre is (ins that lias been
faund very useful.

*rite Prcsident :Vota have hecard tiais papier read.
'ritîe stibject is naov open for discussion. 1 knw tfiacre
are a asuimber liere whao arc anxiaus ta ask questions. 1
hiopz- thae di 'scussion wvill bc full, but quick.

Mr. Ilreitliatipt :Nir. l'resident, tlic Association cer-
tuinly auglit ta tender its thanks ta INr. Gassler for tlic
excellent papier lie lias giv'en uis on Central Station
Econamies, in tlic reconstructiona ai anaitod central

sation. AI iu va ave taud experience in central
station wvorking kio% tila tlie central stations wvhicli
wcere puat iii five, si\ or seveni years ago arc accardimîg ta
present. naethods very itueflicient. Not osnly is this
the case wvitli sanie aI tlie larger central stations ai tile
aIder type, but truc witli tlic sinaller stations ; that is
prabably a reasan wvlî> sa niany ai aur souilcer stations
throughouit thec country prove very unrernunerative ta
the people wvho awn themii. Thec reconstruction ai tile
central station, particularly tlie simili central statiafl- .1
have liad experience with -a numiiber afI these-is a
miatter ai considerabie diflicuity. Vota spcak ta the
oiers of plant; tle), kniow tinit file plant is flot remuaier-
ative ; they know thuat fron'a actual experience. There
-ire pienty ii flic cauntry wvlio have muot mnade a dollar
out ai it. WVitli the aid apparetus thcy have iîîcreasing
-and ver>' great, induction loss, line losscs and ail that
sort ai thing. Yoan tell theni ta puat ail titis aid appar-
.utus an tile scrap licap- -.that it is flic best thing ta do.-
and yau wvill nicet wvitli great apposition. It i% a liard
tlaing ta do, ta reconstruct particularly a- srnual plant,
ta briîîg it ta a praper hasis. INr. Gosslcr's statenicnts
about tlic transisormuiers are very interesting indeed and
very inistructive, and tlic lanip curves even mire %o.
Plates 4 anîd 5 are, 1 think, ai very grcat intercst ta atil
central stationu niemu. i wouild like toa :ck Mà%r. Gossier
wvlîat ell'aciency af lanmp is issed iii Mamitreal ?

MIr. Gossler: - hc *ie iicieîicy afiftle lamp, as I hiave
stated, depeîîds on local conditions ; tiacre arc sanie
places, wvlîec we cars uise a less efliciemît lumlp tlitan
athers. 'l'lie lanap u'e niostly uise is a .5o-volt lanîp,
wvitti a current consuiîptian af s..03 aniperes.

Mr. Bireitlîaupt :'The formula NIr. Gassler gives licre
is alsa ver>' instructive and onc 1 think thiat is salit gela-
eral know~n, and wlaicli %vill lie af grcat interest ta
central station mien.

Mr. Arnistrong: . rite pu:ant rcicrred ta iii Mr. Goss-
cr's palier is, 1 pressante, tilat of ftie Royal 1Eicctric Co.,

ai Momitrecal. I slîould like ta ask Mr. Gossler, iii cona-
sidering tiais reconîstruction, %vlî:at is lais rensona l'or
apting tlie beit-driv-en generutar ?

NI.r. Gossler: Mr. Presidiemt, iii regard ta tlie adopi-
tilit I tlic beit-drivemi genlerutars, I wvould saN tliat
fiacre aire conditions under %vlîiclî ie lic etdrv
cl n.îiaios arc, ai course, desirable. Ili tile present
Case ive were comiilied ta tile uatilizatima i t lic
emîgilies vie liacd iii aur station, whlicli it was inmpossibîle
ta u'se iri tdut way, if it fina lîens so dcsired.

Mr. %Vriglit - As far us tliat question ai tlie direct-
driven gemîcrators are canccrnced, fiicre are alier plants
tlani dlirect-dlrici lîcing isîstalled ut tlic lîresenit finiîe.
As ta tlie question ai beit-drivemi generators ut tlic
present tiniec, as Mr. Gossle,' speaks i it, tliere are
iulny reasans for tlic pracedure. 'lle question wuas liot

.tddrc;ssed ta nie exactly, but it iaiglit be iii aider ta
give a:ie or two of flie re;msoiis. Ji)>fic lirsi place, vois
have ai eliginle ; it îiutst lie ai a reasomuable si?.ed liuait
it wauld nccessarilv bc confitied ta tiat particulur class
ai service. As tui incandescent ligliting fond is a load
that is at its nia\xiau for a very fewv minutes duriiag
tlie day, comaparatively ta tlie rest aif tlie 24 liauirs, Voa
condein > aur emaginei that is driig tliat large sii.ed
unsit ta idlcness for 231- liauirs, practichil:. lly using a
beit-drivemi generator aus engilie cuai be salade ta drive
two, tdarce oir nmare generators for stipplyimîg diffécrenat
classes of service. Most stations, af course, are uisiiag
currelats ai varyiiîg qualit% and it. beconies necessary ita
.a large city ta dIo so ; aidftle saine cîlgile caîî be uitil-
i,.cd for aIl purpases, ta ,a certain ex\tcîit. Aguin, :a
beit-driveni gencrator, drivi fronat il tl leel ai unt
engilie direct, nia>' be caiasideredl, for aIlipructicai pair-
poses, as a direct-drivmî geîîcrator. Vota have tlac
flcxibility iiiftle helt, wliicli is as advuîitage ; tlacre is
:îlsa tlae questiaii ai the si/.e ai unmit. This dillmcultv lias
offt fiela fousid ima using a v'cry ! ýrge dircct-drivma lisait
on utri cmgiîîe: tiacre ib alwvays liabilit>' ta accident liv
reasai ao' aiay little incquality tfiacre nîiiglat bc ia tl;e
hecarings, ao' iii briiiging tlie pales too closely togetlier
wlaerc alternating machaines havec beeil drivcîi direct on
tlie sliaits. Ail tliese questionls have ta lie takcii imita
tile caIculat ion lia insali 1,r plants, it'bcî lier direct
drivcîa or becit drivema. Vois aiso have tlie advantage ai
ruiuiig tlie elîgime ut a slaw speed, whlicli al cîagiîaers
wvili agrec it is better ta do if possible. As a raIe,
wlicre vois have direct-drivcii gelierators tlîey arc placcd
am fic tends i tlace îgilie sliaits, anid tlat conîplicates,
ta a considerable extent, tlle engine hself; tf probably
nearlv doubles its cast ; it rentders iccessar' tile imtro-
ductioua ai bell cranksq. An cîagiîîe wvitl a straiglit sutait
anad averliaiiging disc auid crank piti is simupler- anad mare
reliable. *1'Iere are a siiunîber ai reasatis tiit wald
affect tlic questionî, a iewv ai tlaeîî I have givema. I
thiik tiacre are in;îny mare.

Mr. Armustrang : 1 eiatircly agrec wvitli Mr. WVriglit
tlat circtiiaast.iîiccs govcrii altagether tlc dcs'ir.tbility ai
tasing tlie dircct-caiinected or belt-driveci getieratars.
Imi dhais case 1 was consideriiag tlic bpecific cxaiplc
wlaicla ÏNr. Gosslcr liad puat before uis. ai tlierc aisr
lion ai tlicstation in Montreual iii whaicla vwcrc iistalled
l'ave 3o0 K.W.. getacrators%. But, ai course, tlic govera-
ing circcanistaiîccs ai tlieir tsiîag tlîcir prescit, ciagilies
wvotld bc tlie miaini factar tiacre.

Mr. Ashiworta :I notice iii anc portion if aiMr.Gs-
lcr's palper lae states it is aiy iii a densely poptalated
city amnd ii flic are dcmschy poapulmtcd piortionis ai tli.t,
citv, thuat it ix practicuble toatise tlie %ccoiitl.trv miaini
systciai. Frona Isly omai experience, anid I thaiak frona
the experience ai a good iuianv sniallcr -stationi memn, it
is qtîite practicable toatise sccomary Ntatiola distribtioni
inii ntacta sniaiîer pilaces thai Monitrent. proatli> iii
places ai two ta iarce tlaausaiad iimaiabitaits. I wild
hikec ta ask MNr. Gassler if it is suit ecomuanalical ta ta.sc
scandary station distributiona iii sinauiler pilaces.

M r. Gassler: WVhacn I said siialcer places. i li:id îîo
reicrence ta a large or a simili citv. My stutelaint wvus
iiîtcided ta refer ta %viaerc cuistomiers %vce litîanclacd or
scattered. WVitt% reicrence ta tlic iimaitationa ai tlic
secamidarv systei- as I have statcd iii iii> palier tile
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illo.%I ccoloillucal sie i the bialance ean b lie rilieil
hyv sueli a îîîctlîd (if reasomîung as Outilied iii Isly palier.

Mr. Armstrong: 'Ilhre is auotlîer faîctor wliichi 1
t lik %Iitid( entt isi to thla t, a nd f init ks thle gcncrallI>
lîiglier ciliciency ti tlle larger tranisformeir.

Mr. (lo.sier :Titat is iii:luded ilaftle cost or main-
tennce of a traiisforniîer ; iniftic cost or mlainten-
anice iii a t ranîsformeîr the Icakage currcnt is includ-
Cd, Ioic c lltle liiglicr a I-.1-a v efliciencv ', of a
trnsformîer Ille le..s Ille co.si of mîainteniance flic
nia i i unis stuc <if il t rnisfonuîîr really lhg tflic fieor
t tint wnu Ild lica r thli gr«e.tle csî wiglî t ni det ersiiiig tflic
type tif hrîsirIîc o li cd

Nilr. 'il,îe :I wvotld likc to nsk, Nr. inserl regard
to tlis :I le ýsays - 1 Aprt front tii iiicrcase ia cap:î-
City. ilicre is aiso flic savlag disc to rtiiiiiiuîg a Nsmaller
cîigince for flic day load, aund the conscqucnt savimîg la
lablr, nil, et c. " %%'lien fi cy -slatut tlowa a sina11cr o,îe
andi open titpi a rges- oe, (tous flic saviaîg of labor start
ntl flint point?

Mr. Gossler :Tli refers, stl to a îcniporary decrcasc
ini One dit% Of 1i -tiîîipcrcs. If %oit decreasc the station
lciîk«tgc load li i np ,l sileaîîs a1 deccasc ini flic
tond for ever: day of tlec vcnr %vlticli wvill permait flic
operatin of a snîaller caigite cluring tlic day, cotise-
tlltt>l dccrciisiîg tlie itcem (if cîigiîccr*s salar> g. îc

M i. Milite : Accorclitig tn thai, flic%, have as«eiscer
for Ccdi cligimie.

M r. (bosslcr :li regard to lîavimîg an cîlgincer for
ecdiîgiale, filc cîrcuinistaîccs îîîay be suichli lt fint ks
îiccess:ury. If tile cîîgîîîs arc large tlîat inay possibly
lic ilcsar dcpendcs on) local Conditions. «I t k tnt
aî gcîicral shatenlicnt at ;uIl. l'lie rccuirelîients of file
scrvices (if cmîgiîieers is cîîtirelv a local Coliside ra tion.

.N r. D)ionî I tlîmîîk M r. (;O.sslcr lias carmicd the thaîks
of tluis Association for the v'aluablc palier %vliicli lie lias
itu.t renud. Il ks a papcr of vcry practical interest to
Central stationî illemi ; a palier wvlicli I rcgret 1 did îlot
gel haîo fily lîands Soouli!r. 1 (titi not sc tiiest papiers
titil 1 got lîcre, and silice wce got licrc tlîcrc lias bcîî îîo
ligne tb rcad. I WaUld liaVc liked to have beconie

moîre famîiliasr witli it, so as to lic able tn discuss it miore
iitlligentlv. 1 thlink il is a papcr flint slild lie tilor-
ouglîl .y dic c. I lowcvcr, I ans stotla an. positioni to
do0 it Justice. lîerc is oiîc part of tlîis paper 1 w~isil
Io refer to, «lucere lic sie-aks of flic records mande ia order
10 calctilatc uIl Chianges icccssa.r% to) imîprovce rcgula.
lioînI fî thise, &ce. las order to Obtan flie rcqutired itîfor-
niî:tin lie cst:ublislicd a Sy-sti mÇtranisformîer siilis, pole

siîips, etc. Last \visiter, tlîrougli flic conrtesy or Nir.
Gosslcr, this svsteii w*as slînwmvn anid cxplaiid to aIe,
anid 1 Cali tsstirc von it is hIe Iîaost tliorouigl systeli of
kiccpiîug recordls Iliat 1 hîave eer scul atuviere. 1
fOUîId it 'SO good blin 1 adoptcd sonîie of Ilie featurcs in
tlidI- 3sîîl of kecplitîg mcordsN, and liad Ilîcai carricd ont

altcr 1 rcîurîîed huonte. Butt 1 insi sav 1 did not
ado 1it Ille systeîîi iii ils ciîîireîv. 1 fouiîd it uîîîîeces-

saîvcoîîîp;lictcdt for a clîv ic ours, lîowevem uiscfll

i~ mar bci are lc like Montrent. 1 lowever,

-vlicl 1 vas crv glati 10 lcarîî and bo put la
liractucc -iftcrw;amds. R~econistruction is a probleîîî
îdîucli coiilronîis cer% cecatral stationî niaiîager 1 t i
aci doulît, ;s îiialî i\i o kinow, a ver) dilficult tlîiîg 10
îacklc, anîd ilîcre i% a qoesioul of ilow f.ar %cou silild
go on \%lt% tllIis rccoiistmucioî. It is dîhlicit 10 Coni-
viice a bocardl of directors tiai il ks going 10 lic a1 payiuig
îlinîg to :cranp thc \ liole station appamatus. ; but i la iv
Cascs t %oppose il wouild be weil 10 do iliat rallier tisait
Cam o the e<oîtrcctioiî h> dcgres. WVc arc doiiig
boîile rcconistruction, bunt il is beiuig carried (iîn gridui-
:îllv. %Ve liavc liot scraplcd aîiy large anliount of
njipan:tis ai ni% one tlile, but I suppose licfomc WC

gZel îlîiougl lucre ,îîaN bc a Couisiderale anllouit poît
lY-. Tlîemc is thIs Io lic cossdcred, ihli l a îking
a chnge befOme Vyau arc coipelled to do it, yocî

iia aesoîllut iîîoicý lii sikiîg ecîiesof gelicr;î-
toms. '\e lîa% c bemil able to oilitisn a ver>' conîisderable
nllowaiice for OId apparaîcis ; andI I titi satisfied tliai,
il Nve liad %Vated for m~o tir tlîre % cars mîore mec wouila
stl have cîbt:îiied ttivtliig for tîlin TIis ra

tlraw %b;iek, ti% l r consiit ructioni wliicli beicillie iieccss:iry
ii conncîioui witli clectric ligliting. A proissencît
lianker iî Otur City told aIe lic roundl that to bc thue

gmcatest obstacle iii thec way of electrical ilivcst-
lîcats; thl. is, la Illc Opinîion of capitalisîs, an8 Obîstacle.
Rcgardiuig trauisformiicrs, Ouir plani lias iîeeîî not 10 scrap

tmaisfomîîicrs nid btiv a îîcev otfit, btut siiîiply îlot to btîy
*lis% mîore siili tmni.sfornimuics flicme reqtigretd %vc put
tit) large oiifs, displacimîg a tîiîîsilier of siallemoîîcs wiidîh
:îre uiselul 10 sîipplv cisioics iii flic miore scattcred por-
tionq. orif lic Cily; and lain ht %vay file more liiclv popti1-
latcd paîrt is stipplied by large trnîisforniîcrs amid %ce-
ondcarm ins ; and %«c fouiid thai to lic lîrefemalule ia otîr

Case lisait scrappiuîg trauisforiicms iii a %vliolesale way.
I have amie word to sav in meicremice 10 flic over-
rulhiiig of' laiips. I tquite agre witît Mr. Gossler tliat
it is stl a practice to bc recoiiidcc. lat our citv,
ivc timide thai Inîkîakc. Il %vns brouiglît abiout bîy a
kccii coilipetitioii lîctwccu coiipaiiies anid a desime to

have ouir liglits better thaan tile citiiers, amîd %vc got into
file habuit (if muiiig otur laiîps over file noîrmail
voltage, coiisc(tueiîly it «as fouid aftervatrds v'er% dili-
cuIt to redtîcc finit. Ive liat got lit db liiculty,
file lanîps ccuisiîiptioi lînd becouîic vcry large,
aîîd «ve fttuind il uieccssary tui stol) tliis Vrac-
lice. I fiasd rend fit Élie saie dilrîcuiltv lînd lîcemi
miet iii cîtier cities by a graduai eduction of thec voltage,
say~ hall n volt evcry nliglit ; but «c uid siott care to doî it
la Iliat wav. 1 Could foresce a lot of trouble. WVe
prcferrcd io re-miodel the circuits for better regulatiomi,
aîîd drop tilc voltage iii oiie aiglît, clianigiig thie tassiips
oui titat circuit duriîîg flic day. Il tukes a luor.e andît
wagonî anid sevemni meni Ii do il, and it cosis a good
deal, but we thiglît tliat %as a better wat> of doiiîg il
lisait to graduiallv lesseui Élie voltage anîd allow coiii-
plaint-, t0 conic iii. 1 wvould like t0 ask Mr. Gosser-
lie lins beîî askcd a good iiîatly questionis, bîut seiîis
good-natired abotut it- -as 10 Élie imans î:ukeîî to over-
Contc the iunduction betv-ezu tisus. IWve 0lat soine
difliculty la Iliat wav and «e have takeiî sonie nîcatîs ho
overcoile it, amîd I %votild like to knio« wlictlîer lie lins
takeu tlie sanie imîans.

MmI. Ciossler : lie nieaùis Iliat %vere tnkeii were very
stiple and very «cIll ktiovil. 'llic local comnditionis
«cere somcewliat pecuiliar : ve lîad tlîrec verv large
englunes and îlirce prinicipal rouîtes. l <vas f0t;nud, dîtte
10 Iniil inductioni, uiess a.il thîe circuits ou oîîe pole lise
%vcre roi frontî oîîe set <if dynamois ilîcre wnas a clecided
fluctuation ; unlciss wve rail cadli pole lise ciii a separate
engluie, «c weme îlot giveul credit for kuiovimîg iiiticli
aîcict iiglîtiag. Tro overccie tiîs iniductive ehlect, flc

feeders wvcrc rc-amaiiged, by simpiy briîigiug citîtisite
polarities as uucar cacli oîlier as Élie pins oui flic cross
arîîi wosid permit. VIieil Élie fines lind, 10 be meccai-
sîrtciced it was foaud iliat one leg of Élie circuit «as oui
one cad oif thîe cross amui, While fice otlier Icg Of tlie Sainîe
circuit «as ail tlie extreuie (!tit of file sanie cross amui,
so Ébiat Élie wotrse indcuctive effect passible «as ohtaiîied.

XVe did îlot go 0 the trouble of crossiîîg flic circuitîs as
us cistoiamy iii lonîg tranîsmîission, becauise %vu fourid
thlit ilwas uniîccessamv. Wc reconstructed, first, oîîe
or two circuits, bringinig Élie feeders close togý,etlier so
tliat tlie mttial induction due 10 tlie ollier circuits %vas
practically Ille saine ou bath legs. Aftem aile or two
circuits liatd hueca recoîîstructed, «e foutu d il uiaulccssarv
to croîss fice circutits, but sinîply proceeded on thie liuîè of
briighîg tlie feedlers close togettier, «hich lias giveul
perfectiy saîisfactary resuîts. IVe have saunie twemîty
odd iuncatndescenît circuuits, aifl bcavv, andi «e fiad «e cauî
rosiî one or t«ti, or auuy nuilier weé please, ou tlie saille
pole file frontî difféeneut cuigines.

MNr. Diaon: Ttîut %vas exacîly tile conîditionîs pmcvailiîîg
iii otîr city. 'l'ie circtits uid lueca litîiig on opposite
ends ofîIlle cross-amns for file pumpose, as statuhe bflic
fine forcisis, of nuaking bbc liues icss dauigemotis. [le
saidti iev~ liad ouîiy o11e side of e:uch circuit to womk ai,
iut one fuinie, anîd tiiere «vas a space iiiÉbie ceuntre % ii
pmotccted iîîeuîî froni thie otiier %ide. Tthe men -set

cop file plc:u ilat we weme goimîg to uîuake their work
îîîuccî tmore dautgerooN, boat Mien 1 explaitied tî lisent
Ébant, blie cimrcuits bcisîg sonietinies bcuiclîed oui one
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lit) certainity, tuit two aîdjanenît wires did not represeîît
dclîlrent tertiiiaals or oiie muachine, tlîey N.IV tiiat theCY
wvere just as secuire ailter tire change tlîanî belarc.

MNr. WVright : Thiis reconstructioni business ks a very
clilflcuit, matter, and tliere k a case iii point tliat occurs
ta Ie wliere 1 thlik tlhe dilliculty wilI bu cnîlihasized.
Tlhe cectric liglit comîpauîy iii H amiiltn rc just %bott
aîppoiîîtimg .1 iMînaîger, and it would beconle tire first
duty of tlîat manager to reconiîiie,îd the Bloard of l)irec-
tors to tlirow ont thc wlîole plant. Frontî wlîat 1 kiioaw
of the H amîilton Board af I)irectors, 1 tlîink tlîev aire a
great dcal more likely ta thraov out tire îîî;inagcr. It
%vill becoaîîc a question of scrapping tire planit or scraîp-
ping witli tire manager. Mr. Gassier is so very well
pasteci on tiiese subjects tliat 1 thîink it s al first-elatss
apportunity ta puîîîp flint a littie further and sec if wu
cannot punîip lîiîn dry. Thiere aire two imîportant ques-
tionîs tlîat conic <îp not otnly ini reconstruction, but alsa
ini construction :onc k% tire frequeficy ta use in the
introduction afi an alternatimîg systeili and anotiier ks the
voltage ; tiiose are questions tlîaIt a littie fuller inîformîa-
tion wvould bc very acceptilble on. Autiiorities difl'er on
boti questions. %Vletlîer i, ks better to aidiere ta tire
old style of sixteen tliousand alternatiomis or tliercabouts
or tire miore mîodern in the neigiborlîood of sevcn or
eiglît, anmd if MNr. (jossier lias any reasomîs and would go
miore fully into Ilienm for thc chîange of voltage fromt
ance to twýo tlîausauîd, tlle inflormationi would ccrtainly bc
vcry acceptable ta uis.

Mfr. Gossler :In regard ta the change of voltage
fromi ane to two tlîousand, we have drops an aur cir-
cuits vairying fromn anc ta teli per cent. ; tire regulation,
of course, corresponds. IlnCrenSin1g the voltage ta 2,ooa
volts wvilI decrease tie drop ane quarter af whîat it ks at
present ; there is nio practical hiludranice ta tire use ai
twc, thousand voits - it cari bc haindlcd about as reaîdily
as ance thousand- also mîoderin transformiers arc malle
interchangeable, so thîey can bc uscd on either ane
or two thiousand volts, If yau are going ta increase
thec saving and inîprave thîe regulation by tire adoption af
tire twva thousand volts without any practical iniconveni-
ence, there sccms ta me cvery reason ini tire warld wvlî>
it should bc donc. 1It was dccided ini aur case ta use two
thousand volts, principally for the purpose ai getting
better regulation wvitl thre present féeelrs ; wc do not
anticipate aiîy troub)le. Tire two tliousand volts is ini
operation ini many places. Thierc miay possibly bc. a
littie difliculty witlî tie Iiues that arc nowv iii contact
with trees, as we naov have sorte little Jiflicîilty in wvct
wveatlier at tirc places with onc tlîousaiîd volts, and two
tliousand volts wvould be a làtle more troublesanie, but
tliese conditions wvill bc clîangcd at :îny rate. lit rcgard
ta tire question of trcquency, thmat ks a question tlaat lias
ta bc decided by tlle local conditions, If the lighiting is
af paramauint importance or thie prinîcipal featuire ai tire
station, thîcre is no question but tlîat sixteen tlîousaiid
alternations should be used. It is practicable ta aperate
matars front sixtecai tliousand alternatians as wvcll as
eiglit thous:md. The leakage of tire transformiers does
not decrease cxactly inversely as tire alternatians, but
approximately sa, sa tliat thîe leakage af tratîsiarniers at
eiglit tlîousand alteratians is probably twice as inch
as sixteen tliausand, anJ whiere the liglitiiîg load ira tic
principal feature tire sixteen tlîousamîd alternations is
vcry desirable for thîis reasan. If tie plant is ta be sup-
plicd by power from quite a distance, wlîere it ks neces-
sary ta transmit power froni fifteen, twventy-five or
tliirty miles, induction cames in as a factor ta be con-
sidered, and in most long transnmissian plants the lowvcr
alternatians hiave been adopted. But, as 1 have said
befare, wlîerc ligliting is the principal fecature, there
is rio question about sixtectn thiausand alteruiations, es-
pecially as matars cati bc as readily uscd on sixteen
tlîausand as on eighit tlîausand, so tîmat sixteen tliausauid
alternations perniits af serving liglît and power fronil tire
sanie gencr:îtors.

Mfr. Breithaupt :I have great plensure ti nîaving a
hearty vote ai tlîanks ta MIr. Gossler for lus vcry valu-
able paper.

Mr. D)ion I second thait.

The President : I t lias beeiî iîîoved 11N M Ir. flreitlîaupît,
sýecaided I h: Nr. D)ioni, tlî.î thîe Iicirty thlîmkS tir thîis
Association be tcmiderei' NIr. Cossler fttr lus valuable
paper. Is tlîis vour wvisli ?

'l'lie miotion waîs carried auîîid applause.
'llic Presidetit : 1 tliik tire Associationm is ta [l Con.

gr:itlatcd upii tire filet tduat w~e have mîenî capable if
giving lis suchi a paiper ais MNr. Co.ssier [litis given ius.
Theflcîext tliîg ami tire list s tire papier entitled Il l'ower
'lraîsiîissimi b Polyphat:c E. M. 1F.'s, " h>) M r. George
Whlite-Fraser. (Sec Page 142).

Mr. Fraser, on risiîîg ta rend luis palier, was greetcdt
iviilî :pplaîuse.

'lle Prtesidlesit a %Ve hiave ulo licard Professor Rose-
brugli's voice ini Conîventionî; 1 tlîinil tlle iiîeibers
lîec wvould like ta licar if lie lias aiîytliing ta say aoi tlîis
paper.

'INIr. Rosebrugli : Mr. Plresideiit, I have îiot liad tiîîîe
to look over thîe papier ait aIl, aîîd any rcuîarks tliat 1
iîîiglît iiiake sîîiglît tbc preinture. \\Iittiaîit fîîrtlîcr
cauisi(leratioli 1 woulîl lot care to say anlytliig.

NIr. llreitliaupt: I would like ta aîsk NIr. Fraiser abot
tire figures hie gives ais ta tlle Lauhtti nt-Friikfort trans-
mnissioni, as ta wvlce lie gels t>îein.

Mr. Fraiser :From thec ollicial report publislîed by
D)r. l3oablr, wvho vaîs cliairirîanî ai the ollcial coîîîîîîittee.

NIr. NMilic : Iflis iîot MIr. Fraser drawvn tire arrows ni
diagrai 12 in tire wrang tva> ? It accurs ta lire tliat
the arrows aire in fronît of thie E. MI. F.

MIr. Fraser : Vou wvill fi,îd tire mîaiximîum E. MI. F. is
quite a distanuce frontî the aîîoutli ai the cuirremît.

MIr. Armistronîg :If tliere is îot likel 'y ta bic aîîîy
furtlier discussioz, 1 hiave picasure ini invimîg a vote of
tîaînks ta NIr. Fr.lser for lus paper oui thîls subject ; it
seemis ta hiave covered Uic wvIîae field very fiuîly oni tire
subject ai polypliase cuirrents.

'Ilr. WVvse 1 second thîe moîtioni.
,rire Presidlent put thie motion, wvlich vais carricd.
Mr. Dioni 1 vould like ta call attcentionî ta twa

points ini connietion with ti paper. Onîe of (lie two
icatures wvhicli give the paper particular v'alue is thîe
great clcaîrncss witli whicl tire plienonctia of alteriating
currents aircexplaiuîed. As statcd by MIr. Fraser, uîîost
af thie stateunents an tlîiq subjcct are so surrouiidcd by
clauids that it is difficult for aiîy but tice advanîced
strideait ta properly iidcrstanld them. lii this pairticular
case lie lias expiaincd tlle action ai tire palypiase
currents ini suicli a clear maniier tlîat ho lias tia
doubt liclpcd ta ilîcrease thîe knowlcdgc o ai auy
menibers present. Thie athier featuire wvhich I think
deserves particialar attenîtioni is bis plea for good engi-
ficering, and I hope ta sec the day Mvien his advicc wvill
bc fallowved, anJ Mien every paîrticular installaîtian Neill
bc dcsigned aiccordiuig ta tire local coniditionis, anmd wvhicn
cery inîstallation, whetlier lairge or snîall, wvill miot he
untdertaken hefaro comîsultiuig couîîpetcnt electrical
engincers.

NMr. Fraiser I thauîk thîe îîîenîbers anud 1 thîank MIr.
D)ion for considcrintr thiese points.

MIr. Gassler : Thiere is amie poinît ini the descriptioi if
tire gelieratioui ai ialtipliaise curreaits, ais JcsNcribcd ini dia-
grains 3 anJ 4~, whicl, 1 think ks probahbly ani ou'ersigzt oit
tire pan oi INr. Fraiser. lie mtates ait tire bottomîî Jirectly
tîmîder diaigrai four, 1 'A, B, arc twa COof aihei aurnmature.
Tre angular distance ai A, Bl is lialf tuit af N, S.
Whien A is right uiidcr N it is gcîîcraîting its maxinmum
ENI.F. ; ait that mnomenît 13 is hiall vauy bctwveen N, S
aînd its inductionî, .uî tleeaef .M .kIat
caîl aittention particularlv ta thîis staîtenîîcut ilnaisliiicl as
it is ver>' important. Mir. Fraiser staites iurtiier, "As tire
airmiature revolves clocl<wise, 1; gradually gets iuîto a
strongur fmeld, whlile A is aîpproaclîiug a weaikcr aoie."
NIr. Fraiser states tiiere that Mvien A ks righit tander N
it is geuîerating its nîaximutii electro-unotive force, whiicli
is tire actual conîdition if thec armiautuîre coils are sa placcd

ain Ji.îgrani .4. While Jiagrams 3 aiJ 4 hiae bec-i
takeuî as gencral illustrautians, 1 thiîîk it lias been ail
oversiglit on Mr. Wliite-Fraiser's pairt, ais this illtustra-
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l ion c;în as l :î tvbiw-lîs ecai If UIl cols
-Ire %o pI1:tcedj tilal t is fii hall ) way htwect N, S. il iliust
siecessnrUy imi the gescrationi oi tiwa-pili:tse etirrents

tqo ili.rt. Il %votld aflter di.tgrsni .1 ta mach ans extent
ti.t th ui iniituni point tif cuirve 2 %votild lie directly
titacler t lie iin.txi<hutunI point oi cirve i , whiceh ks î li
cond it ion tif iîîîîltilîase, ciirreiîts ofniuinety dlegrees :tlp:îrt.
1 tliiî titis illustraii,îi wil nlv aplply to the geucra.
lion tif ctirretils îiniety degrces -Ips-t.

.Nr. Fr.iser If vois Itke diatgiin .1 iii connection
%villa di.igrani .1. 3vnutr icien is correct. It is aloi t

tu:lti.iitîvc%- so match ts :t qufflit.ttiv'e di.igrm.
Mr. Gossler It is tî trille inîklending if vols combine

dli;tgrauîs" 3 -and .;, llec-1tise it is iîot a' geller.*l iic
Mr. Fr:îser : 1 auve uloi speciied mny p;îrticulatr case.

1 (fusil, i is aîcro to lie pîirei> tqua.litattive
Mr. tun.ssier : 1hlerc as .înotler point iii regatrd to the

io.sition ni Ilhe trtutre coil wlîiclî tis illustration cn
lie nmce bow imost I)e.itiiîîlll the re-aIctioni and

iinter-aictioni of thc couls on Ilhe *àrt)l.ttire, disc ta
t lîcir rcl.itivc positions, ats ifl'éctinîg regulaition. 'l'li
regulation question ks a vcr>' serionls one and a verv im-
portaint one, «and iinasmuitcli as the diaigrni shows i so
lie:îitifullyi Ilithoghit possibly it wouild tiot be out of
place to hring il bo yotr attention. If the couls as,
pl:iced iii dliagr.tii ., nd as stattcd, Miencm A is direct-
1v tisider N it ks genier.tting its mimumtiti clectramiotive
foirce, and 1B ling lli wayt betwvecni N, S, the clectro-
mîotive force is minimum, thcen when the clrrmait iii A
as ttiaxiltinml tiiere cm) bc wo calmaiit in Bl, conisequcnitlv
there can lie no induction fromt 13 ta A. The cffect oni
tise side (if the coi] 1 froin A ks thc s:uiie ;as on Ille
otlîcr sîde, the%- hcing s>mtic o1 coul A, sa thait thu
two condition.% taklen îogcthcr %hîou the imipossihilit> (if
:aiu%. action beltwen the muo ph;iîscs ; Ille pr.1cticai
clemlouistr:ttînn of the faicî oi thceir heiug no influence on
regîlaîtiou rirnî ne plusse ta the oathcr lua two-pliasc
geaicrators ks borne out b>' cvcry day pracetice. If wc
li.tss furîher ou froin two.plîase tppar.*ttus ta mlultiplise
:app.tr.titi., N~lr. Fr:îser mentions the possihility of platc-
iug tlîrec oir louir or auy numnber oi cols in n siinîir
.qmce, liait Ille four cols :arc ai no practical aise. 1If wce

e'on%ider tlle spance lhetwecn N, S, divided into thr-cc
-q.îces :0o thant WvC h:îvc tire CaiUS plaiced thcre, wce have

-a gvc''ator gesinraîig ilirec-plhase cirrcnts. if %ve
<livide tuait s;p.ce .;o tlm:î it i% divided ialo blîrec and
-111111 thene re-t-ining az abave, t1w cols not being
svaîîeîtric:allv or rel:ttivelv inductivcly phaccd ta cai

totiier. thierc k liat ane consdition iii a thirec-pha.sc geller-
:îtor ilu iviich tlle nîtuaml induction or rc-aictiou oi the
:arm:ature cols is equa.-l, ;nd lhant ks Mien tie coils or
plî:tî%s are cqts:tllv londed. Wlci thev are n ot, onr

-accotant oi this re-:îction of Ille .irnla-turc cou, onc coil
tif Ille atrni;ture t%îsa the prim:î.ry of a tr.ansforsier,

waile Ille olher tvo, cols :let :as Ilhe secouid.ries ai :t
tramsior\r.'lien hIe plusses of a thîrec-plise tlpar-

atlis aire alot equahlv lomded iiere is tî tr.itîsiortiier actionî
wvhîiel iececssarilv hýoo.si ne side oi tic circuit anîd

dIrlls te vnlî:îge ti te he r
-r 1rac i-m laa cerac vcrv c.trefttl to ttvtici as)

~nnîp.rs of nIlthe two îehos
'l'lie i'residenî : ' %V viIl înow hanve Mr E. J' 'ili'

p..tpet cnitîtled -Opcratiug En %e vitioist -a N.iturffl
SilPlv tf W'aiea ing ietr, or tic Contisnous Use ni
Injection 1tc. ais son-y Nfr. Phlîlip 15 mi iere,
liat M r. WVickens wiIl rend lais il:lpr.

Mr. NV'ickcu.i% regret Mr. Phillip is flot here ta
rcatd ilbis imper liiseli. lic lins~ given somle consider-
-'lle lise auld stid> Io liais pairticula.r :itrrauigcuinn, and
hlopes-- Io iNstaîli -a consider:ble plant salader- liai style.
I realî>% regret tiaai lie k al lîcrc ta rend liai p:îper Isu-
self, ,c&s sol u discuission occiîr, lhewould hcven
intacts miore ca1pablle ni I:ikinig %Ip thc points t1han 1 wvill.

*l'ierc is anothier Illiug Ilîit I would caîIl Ille attention ni
Ille fuiilcrs lo' lcinre readItizlg î1îis p;îî>r. and More
eNpeci.8Il% tii those oi uts whlo have becu iattending the

couN ntunstsr.light nd Iliat is asN ta ie.scope ai
the Ipers that liame lacets rend. Tiierc is no qucstion
il, "'Y id liaat the piliers renad aul tiais Convcntion hiavc

N L? 'N,îîîu %% bli .1&1% illie vasîn .11% 0fe otiiers. anîd of*

course iria issocitioaî whosc scape ks si) gre.il mil
whielh re.tcliesý otît sa i:îr as lihis, bthe ppers nuîist uiecc%-
satrily cover a verv large grouund ; aud while, it -,eent.,
to aile,in iii ensutre the interests of the larger estabhlishi-
nueiîts luive becai lit-Id forts, the interests i t N'ry large
nassmier ai the similler plants tlirnotiî)t Canadatl. hîvc
buemi taken inta accotant. The tiler dayL), iii conversat-
tiomi with mu gentlenian wvho limd travellcd largcîy in
En'Iglandit aud also largelv iii Canada, lic s.lict thiat, caue
ai the irst thiings timat aIttracted the attention ai an
En-tglislitit.iii n ad i.tlia.s thc fnct that Ille smaîil bi
lets were lit uip %villa eîcctricitv. Thet inciais thia %we
luive a lar-ge nunuber oi sin-li plants scttcercd throuigh-
ont Canai.da, auJii wc sbauld luave a large nutuber ai the
proprietors ai thase sauait plants a.ttcntdisig-, our Conven-
lion ; and I hîonestly hope tbc inembers liat irc Jîce
to-dt> .811d the inloaiug Es*.\cth c %ul 'ii mke t pLiî
silo% cassenit to get al Large atttetidaucite of thîat kind iie.t
% Ca9r.

Mr. WVright ofTcred Ille use nf hi., stenil yatcht for at
suîit an uIl hikeC ai tlîrce n'clnck.

lie President :Mr. WVright lias a vcry h:îndsne
s-teaml laîuuchi and if wuv oi volt ca111 8nuake it. convenient
to go VOIS wviil l'isid it vcrv pleatsanlt.

MIr. WVickens :TFie title ai this pper ls 1' Operating
En*Iglues wtouît a1 Nattural Supplv of Cosndcnsing

NV.itcr, or tue Cortntioais Lse ai Injection ar.
(sec pge 52!.) rliis ks coming ta be very' vita-l as fatr ats
Uic stcam enud ni electrical plant. is colicertied.

lrbe rcading oi tlîe patper wns grccted with applaiise.
.Nr. %Vright :I arn sure tbe As,,oci.ttioîî is i,îdebted

to NIr. Pbillip for the gctting uip of this plper. 'l'ie
subjeet, st %cents to aile, is fatr toni inuportittit a oneC to
bring ii ;aud discuss att tii Lite sgc ni the procccd-
in'gs ai the Convention, aud 1 %%nild like ho miggest,
thait a rcquest. be tmide ta NIr. Phlillip hy the :Xssociattioîi
or the Excîtive Cammsritîce ta auulplify thks paper wld
hring it bei arc us ig.tisi tt aur îîext Convention, wlin
1 tlîimk wc shaîl hanve more tinsse ta discuss it and do it
Ille justice thînit ils iimportansce denîands.

.Nr. Wickcens -Thîcre is aine thiug 1 %vould like bo
caîll tîîc attention ni thie nicuibers Ia. Nlr. Phîillip, tisifor-
tuatelY, is ali a nienîber ai tlîis Association, tlthaii-l
lie lias imtimaîctd lais intention ai becomumg a ienîher,
but for santie reason or otiter lic (titi io gzel fais ap1plicat-
tion lus, and 1 wvould like to have the secretairy irwa:rd
lîini a vote ai tliks fions tii Assocition. l le is. nue
ai auir briglît votîng min iii the ciiv ai Toronto.

Mr. Arnl.%trong: I shotild like ta nove ;a vote ni
censure ta Mr. Wicketis for alot secingt tha.t Mr. Phillip
.v:ts -a nuemiber ai the Associaition. h howcvcr, I wvill
%vitlidratw it.

NiIr. Wickens W'\c pust UIl proposition lu, but for
sonie rc;asoni or nulier it w:is skipped.

Mm'. 1 lopkins :The Il., G. S. IB. Rai~a aea pc
sonicthiing lUke tis. *lhuev lanid at ,reat deal ni trouble
deciding Mairre îiey %vnumld locatte ilieir power hlonse. I
îînderstatud thcv uiever Iîad a praper inspeIictioni iade
preanuai- ta lncatinzg titeir power flouse, ta fisic
wvhet1îer thîev cnîild --et .v;ttcr tlierc or alot. T'he% liauI
tic pover flouse tasslit and ilîcai tried ta gzet wtcer for
condensing tlicir englune, aînd tlien :ulîerwatrds thîcv finnd
tiîey coumld alot verv wvcll get il. l'liev (111- davn -a Jeep
fiole tlirottigh ver>' sticizz' cl.t', wliicli wast a ver>' expeti-
sive oaperatiail, aind this secied ta :tsiswcr hIe purpose
vcry> xvell ; but liais big hale w.is fllIed b>' wvatr coaun
down irons a crcek aaîd this w.t.ý vcrv' iiîuudtv lu the
spring of the yzar. Tliey foind liant tule wmetr w'auld
ruai doivra vcrv fias ;uic l'reclv a ito liais daty, l'ith
Ille restait tli il wvould îlot lue fulli eîîomgl ta supplv
ilieni. so tlîcy puat a pipe Iowv clotvn, I tiink aboutt a fott
tir samueinig likc liant iu di.micucr, ta commcet the
Isotionsu ai tis creck wvilli liais unioe. 'l'lie restit w:îs
liaat Ie %%-.lier goiaigr mn& %%'a. verv, vert Iirt%, auJ (tii if

grit ;and saud ;tiien, inil iisti iunillr tlii, plac dried up
conipletclv and thcv wcre without coîeîiag .:ter,
aind in i' w,~ ithinità tînv w.:ir siait . 'rtic>' htilcd

xvter for a whilc wvitu -a teani for thîcir hailcrs, and the
tisnaîalvi xviscit tliey got tirecd of' lhit, rcattd titi pouwer
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fronit IHailston anîd ltîd the wvatcr traîisférred doni

ised the wa:ter iii sucli a w:v liant il. wvold conôl itseif
:ufterwards biv rutttiig oul ira a t rouigî anîd limait rttîing

<itî%vi1. 'nstui-t wais ie.:k:' atnd lut the water escapie
.([Id ccînled il vere teli. After te% ftiîd liat th hiole

woidkil't. -. ;tliiv wa:ter ira tue stittîtier tite, anîd as tlîey
didn't watit to retit power frotnt te Hi litotn Street
Raiiw'ay Comnpany .igaiit, th (lî d a deelî u'elI, and
wliemî they du- liant liîev tinid ouit tîtat tite %v:ter wva;
-11i fuil di litiiestotie and Calciumtî suipitate, and il (tt a
±-zre.it de;tl of' hanta. 1 atuentiotn liis t ;10 %\.m lant irt
tuiatîi cases il would lie vCr' %Veil, but lîcre ks a c'
wliere il did tiot work, verv weil, buat il is better tit if

tlîev didli't have il.
M~.r. A.shiin trtit z 1 migît -,.a «t fC'J %%katrdt1 %hiic wottl<

possib> bc o nit ît:cst to Mii. P'hilii %% ili lie conte-, to
aîîipli> the paper, wliich La.s just been ta« eugstcd. *rite
first tbiiiig 1 ntotice iii his palier .%Iidi :îttracled uy
,attentiont, vas lte proposed cost of cotideisîttg app:îr-
atuis, wiîicii is set damai ail $300. 1e~i:l' kilo%%
front l;îviîtg bouglît mie or two coliietisers tiant il ks
imipossible to get a condeniser for a plaitni ofnare latin-
dIrCd hiorSe power for tîiytliil.r likeC $300. 1 thîimîk, it
wvould be lowv etitugi if we sav $6oo. Anttoler tîiuîg
is, titat iii lais calculatiotîs lie 'lot ailnw atînthilitg
for the itmmentse cost of ltniing waîer frnt tue toi) nof
Iligli buîlidis wh'icit oute %vnuld itiit.ilie wocuid lie
certîinily coutsider:îble. I Inwever, litat ks sottietîiiiitg
wh'iie lie uta> furtiier expiaiti iii lus paper. 1 persoti-
:îiiv bave beeti coniected wv'thI a plant wvliclî is usiîîg

wntucr for corîdeisitil' pîtrpnses iri ;a tnwiî out. wcest, and
iti ibiat towuî %% eh.td no iie.us ni'gettitt, water at auil,
Vie liad a %pot witi.b .a 1 îîoe to htave %VaLter
tiîderuie.ttii it and %%c fonuit out il liadut't auiv.

A voice :What ltad il ?
Mr. :Xshîwortli : Priticipialiv ail. Oul ks na ver), good

for cieaiiig boilers. AS iuCk- woid have' it. bit-inud litis
pîlace tiiere itappenied ta tic a large îtuiucr of :îndi'r-
ground tanîks, antd we cuîieeived tue idIea of îisiîîg tlîe
water front tiiesc wîdrtîîdîîk,~ iticil coitaiîied
proliaitl> about 2o,ou h.îrrels of %vater. \Ve punped

he water front the necarest of tlitse tanks alai
dîsciiarged il tutu the fa't îst. soute 300 fect nway, b)y
iîîeaîîs of a long ioîu trugl ain whliici thlîc iere a alltnt
lier of cleats %villî aw eduges. %v iii apparently <lis
tribtites tite watcr veuy m.Cii, and WC gel UIl water at a1
cotîîparalively Iuw telusi eratutre; iti fact wve experietice a
great savitis by il, and w'c lanîd iuistead .f Imit;nîg to buy
waler, as ive lii itn Ille SuiIItIIer lianîe, we get elioîgl
water fronît ilie-se sîiail wuiis we have, -and it lias
greati>' JIitiîiisiedl Ilie C\.*xp*Sira l aiost ec'ery Ixîrtaci.
jar. 0f course, tic original instaiing exputse is cou-
sideralule. TMtis nitkes Ie thiik tiaat if anty Schiit
could ho devi!.ed for nhîlaiîîiug ibis. 1 tiik si w.otiid lien
very goodtitt" Il w0luid beo niltiter-st lu central
station arieni tirougliout tilt: cîuitrv if Mr- 1>hilli;î

wCautid, as itas heeII tigugCestrc. atiîilify hi% Impe1r -and
prescrit il -Il sote future conivenition_.

Mr. XVuckens i 1îîero lie gutIllic figuires front,
onte o! the steain pip îu.tker auidi iht-y aie hile figuircs
lie ga«ve hîuit. \Ne htave iti lais City a large institutiont,

antit htey 11.1%e for sc% eral year.s run lapon the îrittiluple
of iusing tic vater uver alci over agaiui frontai: set of
tanîks. ,The diffictiiiy in liat cast: %vas the expeuise of
puttiîîg ini al tîtese tanks -ind the gr.etind occuipied.
'l'lie so iesh>' vidlicthe %vater cooicd radae the
iîtvestlnti 0 grcal for ail ordiutary suîil iuiatut sucli as;
'NIr. l>Iillips lias atteztipied 10 repirestnt. in lus palier.
Tue fact of beiutgalîle t t mui vour 'vatur il sucbl a way

-as wouhd, cool il iuit 31*3 ordinarv îanlir, mîakes il sîecessa.;.ry
t0 ila-ve ver ntaîty mûre tiitites tue quanluly of wvater t0

do0 your cooiing titan yuuî acîualiy neced. li1thlis Case
ruprcsqcnted iii the palier you ortiy arcqître hIe actutai
qua.ntity of wvater you are pulpn in your pape ta
cvaplor.iîe yotir stcauît. Tie air us Uic coolîtîg mediunm

.and not tbc wvaler. As irt the Case rcfcrred to by nîy
frienld. il1 îs lot ilctilec] tha11t it %valer us the coohigi
mtediumt. T1hie 'valr îs oîîlv a teuicts t0 an vund.

Tuîe :rsdei *rite suggestioni iy mr. wVriglît liant

WCe have titis 1p-aper over ag.tui .î Niagara F.si il otui-
îcxt Colnvt litton, ks a ver>' wise care. 13y the kîtîdiîless
of M r. )uiîstan, of the Bell * elcplione Comnpany. I atil
1periiiitted to say thant any of tjeý ilcividtial Inlenîheis (we
Cata hardly go in a .1body> wlîo care to visit the Bsell
Teltepotrn Comtpalny s excliaîîge aund ilispect tIlle swilc)à
Isiaril and the operating rmont ancl so on, the eoînpaty
wvillb tcaeseci t sec tlîcrn il any tinte.

Mr. 1)unsîan :Unfortimnatel fur uîyseif, a)] îînavuid-
.1l 1ly su. I wvas flot prescrit it the session > ester<lay

wiemî the election of ofi'cers took place, and iheu attei.
1) rs of ltî' excuîive werecelected. Ont Iooling.j over
the lists 1 cannot bult feel great re*gret liaat the City of
Ottawa is not represented. 1ititi sure liant liant lias
occurreci siitipiy by sortie unfut tutiate oversight ilu not

pîeCSenhIItui 1 the meeting t11e nainle of the Ot tawa tuieni-
tIm.s. Rei:iiegihleriiig, as I arn1 %talc wu m~iii. lti' s1,ielàdid

work, uf otir Ottawa fi tends labt 3 cai and tlt brilli.int
resuilis wiih they accoîttpiisied, I Catino l iip but fuel,
as 1 ,,jid Ibefmure, garent regret îlîat the omission occurs.

1 -titi sure 1 cata say tItis withouît it being uinderstood ira
anly way as a1 reflection lapon any of tliose %viho werc
yestt rdlay elecîed to the positions, and I wouild inlyself
lie 0111>' too %vilIitg 10 rcsigli ilny position ou1 tîte Execu.-
ts'e: if il couild bu filcd bly sute Ottawa iettîber. 1
atît Sure, as i said hefore, il cati 01113' have laeta bY sote
oversiglit iu sibinîitting the naies to the nteigtiat
the otiission took place, anri 1 wouild nut, for a great

decal, uliat tle itmpressioni Should go abroad liant we hall
in -ira3' way forgotten the eflorts whiclî were malle on lac-
liall of lthe Association iii Ott:w i iast year, or that the
imtpression Icît on our inids dlieu land lamat obliierated
iiy iitervterîing liane.

Mir. ionu . As a rcprescîttativc front Ottawva 1 iiay
savy iliat 1 .%;as a little ttisapî1e)Olll ycsîcrda.y wliena I
fotd tiant tto rcpresenîtativc fronît ouir city hii heeti
elected Io any position on lthe Executivc Cotumittîc.
Not liat 1 persotîaily wisiied the lion -r-tlhere wec
mter canididates besides inyscîf tîotîîiiatvd frot Ottawa

-liat I dIo flot like the idea of goiiîg hack to Ottawa
-and gire Ille imîpression liant the grcsence of the <lele-
gales 'vho arc licre now lins liad the effect of reduciîîg
tlic represcrntatioîî of three iast year to z.ero this year.
1 atiiivery' thankifuil to INr. Dottstait for lais tlîouiglîful-
îîess itî nietitioning tItis inatter. 1I(Io not cast any Miaille
on asoune. 1 suppose it is difficult to arrange Ille
repre.sànt . tltin sa that tlerc wîll bie represetîtatives front

ecdi centre. Th'ere: are tîî.îy cailler considera,a>ns. tao
doutai. Hioeu et. I .1111 %tzly ililîmkfill for Ilte t eferetce.

M.r. W.rigbit Tîte iifictilty auppe:irs to lie liant the
ciection of tIll vtte Cottîit tee is salade -Il lige.
If wu 113( certint repreclita 1 ves froisi Cacha district we
%votil have îîo dîfficuiîy, but il as owing to tbe pieniîttde
of gooi interiai that the omîissioni scis ir have
occuîrred. 1 deplore jlst as5 intcl as aitybod>'g tint we
have 11o rcpresctttatsve front the City of Oîîaw:t. Il is
easy to se iiow il lias occîîrred. It ks itî bahloxitgl for
Illte lnellibers. wiuicii, yorî tnay Say, is aliiîust :1 itialler
of chance, ait a wva>. 1 wouîd flot hike lu set, any
mnier wito was eiected yestcrdav by Ille Asvan
rc-Sigl bais position. *Ttrat, il scCeis 10 Ille, wuidlie ouît

ofpa'e liait I tilt Certain àfalluiva ala .u lac u~c'îê
by wdtmcii a representative cati la oiuîaîtîe, froin OîttawaI
ut wvould lie weli.

M 1 r. Ma:ik : 1 tirîk %v ivcre led iuîbo trouble by Ille
lireviois cectioîts. i nttoiccdl whlet we wcre Clectitîg

thte Prinîcipal ofltcers, the P'residetît antd îlo 'cclrei
dents wvere ail out.of-tont tîîetîîbers, anîd Ilte -"ecrcl:trv
wvas te otîiy officer rcsiding ira Tororîlo, wbcere Uic

lîe:dqurtes o the Associtioni . Oit the otiier iind,
il was destr:ibie to iring ina : gentîleman:î frnmnl M:gra
Fallis. :und àî --czîietii:tn froin Airilier %vest, anud< Ille it-
pressionî senuîed t0 get :îbrnd Ilîci wvit the tuictîters;
liant it votild bc desirable Io luave Ille cxcculivc iili-
luers, if nt ira Torotito, very close to l'roin. I ktiow
tItis vcar cur Ex\ectitive lias beeti vcrs scattered anîd wvc
liave li:u diflictilties ini getîiltîg a quorum. MaIr. Breiîlî-
aupt anid ivseif have Coule 10 Toronito everv lianeC wieti

anu 1Excuttive inccîing wvas re<îusircc. 1 titiA, ît:us.'t (lie
of tite ilietitigs land 10 be postponed oit accotant nif te
nictîtbers tait attcttding, and 1 ii iî:îî liantiho tbe
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nuatter laits beea brauglit about. As orne of tilt, scrutE-
nleers, 1 ma.v satv titat titi, cicetions were fil v'ury close;

tibey ranl .1lmast nceck to lncck, %ViîIî sery f'ew excýeption"s,
so that thcrc was ntiing person:îI to tii)lod). Buit 1
%V.s atbtllt ilu -,tgge.%t, .1% I lim e been n1 f'or %eerui
ye.ars, if tiiere is .1 Stîflicient litillher to Iîmlcr aî quorumti
wvilithot mîeeting, It n oll'o the gcnîtlesmeli shotild be

i'lecied helare we :îdjourtî, to sl O u r good réel-
iiîgs towvars thiin. 'I'ley 5100( riglit royali>' by uas
1.1%t vca:r.

.%Ir. Armit rîmg i t 1111111 lic'rc is aiti doull ail ail t bat til. rc'ascia
ilîm're i% s int rîlacmtmia *dcmd laillis O t.nca lit-, iniu fil ii:at
ilmeri. wm.!re mlirc'c gcmmiii' troîmil t..a:wa mîiEi:mt'l %va alos iu
(lie levlig titaitus lîml saisi lic ejîee bd ut Illaie s

.r. I )imsii,îi timk iliere i% titi doutii thatil Et , -s'm is:1 %ve'illenti
inn c auJi sîiullie. liaiti alai il i. regleti î'tiy flic ilieiciîlis, tif titi.

;liî .î oait i lu Shaîc i l le ottasra icmmbcrs will initier-
.stami Et ilsillt lm:im k:v. i gil iii< r. Arnti igs sigg.t,iiii t. tIllc
coirrct liait. As i d Ietare. 1 w:is alot persuiîmilll re.cit, but
I t lîîmîk, tll:ît îîroaltîi te %se i sa'.sii 'Ilit, laiJt Ilie cîcciioîs,
a% %Ir. Ill:ck t:u',l>edmîg cl'c Il resîmIt ot tht'. littic smratieriag
,llmiil>' rcsîItbî'cl. Rimîfari uiî:mtcy. ili lit s' uiî onuf t i lmrc living
ccicî troiî Ou i.. M r. ll, flia t h c lat lic çouil likc to
rcts'ti. 'rIe ditliciiltv tf th li stiosi k, liait %o ituels iii rcsigiîiiii

lu iasit îi iii gclliiiîg ami Oiiavva gcmîîlcmîîi ta aceplt tilt lposE-
liai if.: Rititiiaion iil a iade. Ir 1 lict mira: tiai a no iîiîiuat ii

wcîmild lxc accellied 08mitlîasc 1icui.s woîîid aI onice iiiacc liiv
'ctsrcsigiilg. i iiicrr'tire llIs.iatl ta) ii sh lai c taît

if ais sacamicv '.liaîiffi accmi dummmiîg uIl yc.mr. fiacre 8. nsoi doiiit il
%Vii re't %vitl ili' Exciies conniii t'î i raiil iia vacamîcv, au ,i
tiink yoi viii finmit flint il wil gata 01ttawa..

M r. Il ailli 1, tliere aîîvîlîîîî -mm i ar C iiitst isi lis' wincli 'cc
v'an isset-rm.c, t1.4 lia miiîisrmitlcc .iwii Eet iakce :î
agitatio sli ilmai effect.

ilmc i'mt".idi'ii: The Cislîtisoi di'liniîtli':mc iliat tilt' Ex-
etciive 4181 simitt% tîiiri. te ttiicilmik'...

.Iir. i)iiiis:;mn : i t c;iîioi es cm lit- chiangei ami fig' %af eu ciay,
is'tz s&,u chanîige of tlle çoittiîîicam takc place tamiiflic d;mr

oii selici a1 mtionai i. uiit cduu . and :ts tilt, is tll l :tt day u cfuir
WCs'moî wc :i t iit;mkic a chianige ;tiicrwmsc? ivlt wotmd lîs:alle

,a motionî titi fIcall i' ligi' %s Nlr. Il mlîis îit ',taî

NIr. ion:î 1 :a s' r tiiankii t'it the gemiillmîc %h lia mai calterci
îa scrificetlmmicic for Ille sîfat irî Il lic 01iiasra îîemiib,.

lits, 1 ciao tiiimîik ive c 'ai asilaurscles ua:iys illefr as, fint.
tliimîk ive iî:î' Ici aii,' iliattt'r tîrcîi. '*I'itrcue îlhg ivuic

like ts iîc ianit; %visite ste icstiiiet'i% usp. -liii ,k ilmk, »%r. Bilack
spcîkt' a, ;ft lîci L' - -tm' . ccmmîg t lmmt cîssiug tcge m.iu il flit. r

l.ig mî.cJcmîu rToratici. :c îcrtaili niîîiîmîr ut aic se 'iti
,.iiaîld lxt' iuroitniî ameLi accaiil tth'iiiscii c aller&- 55 iîld
lie- iii gt!ttittiig ulacial tagctlier duliîrsg flic vra r. 'l'lerc mîîîmst lie
graa dîificiîte mu' m geaIimmig mîîctmmllg,:andc ili doimig %%liîîss ' en
Ille k 1cîisci -iii't'c tnuer uIl caitirv, but tli.mt i, at dili

tmll% 'mslicim ri'll in .mii atum î i f t Ill,: kid. 'i'lic'rc iti
ss'as' omi oarim. C'x'.cr'p tal lc lctiibr> ti-onil amlie dis' al1 tht' aini*~.
tuialiE. whiîe flic hsa.itoîla% t iictuî,îl.s Titi% seacil
lx. u.îre't lai rimîg cl:iiEsaist'ata amni si 'i, hartisv îîmactic.tîhe fiacre-
fare' Ille t'Isly c'iiicr wv s ta% lx lis el Ii lic Eseîmisc lx- Ne'at'
ic'red :i îîiatku't i ie'l' ati. jE'iî i% ici lx- 1cîtr'l i lmtik it
mîmgli li x! Wecil ,C.tteretii. lic<'.ii'e tht'rc ;s tdû, siee t'f il, tîmat

i"mc'rm siîcîiîlu' tf tilt? 'tcmt Cmiiîilitc i, :is :c'ie iiiciilî'r
t lIm A 'si'ai ini i,î si .is lt iait I tlmuik iii s'.'iemiîîg

ilme iic'imcrs tlirugi t ste iîîpiît:mmî ci'i e:. Islir A.sacm:tîiit
iiglît ilirliielx' bc bic'ltil. i me.cly >1îîcak t il v,' a utcr
ut gcmîc'rai1 lic> for Ilt'e scaîa

MNr. Amiiisraîig . i titiik tuse %%]soie tiFetltîîiî ii nîmcj'î %%;Ill
lii t'. un at'toil of cuir pîrecct mifir of cli'i'ta. sslîicl lirmctic.

aiersrictilu. It nicuns flic cumîinmîiaice iii oflicc ot lie mie'îî.
hie,, util ei, cxîsîing lx%-% rit. laîit i s li i i c ic la1xet
uliiik il isoutita liîrailaîmie iE I i iistv'zmit t'iet;on of' (ie tril.

liers ainîi;mls' talci tl'ifrcc for tia yc.ir,.. i tink tliuecs
txIrc t lc'icgamla aqci.cmllmlt tir %iaclia e r.sîîit as, 'cc hll >e.tcr-

.11v

ýlsa. litithup~ i t1ihirl, aise sliitun <M.Arzuiîtong in sci<n
-, the cuasiiîngi -, ic t cctlstutcmf ms ver> tinlyi. N 'i î.lay i fiaei
Ille questioan as t.' lnsi% flice clonion osight ta, îir.cmci. lKiret 1 %%a, ti
%Ici flic imnîitem.ion taiat Et hall ta pracccil latuait.ay. '.\.%% Ille ihing Et
sesamcumlus nisvcl mt-. andt sc ail go; a taiuleCnnfuas in tiiccttun. A%
.- Ir. Ilion lias sait. i iiuinlE il ctute lie a s'r cisc pilan li imae tlle
tnenlmei t ic he utliis chosen (romi uiifftccni liaiti; ut the coatmy. ai
niueh as pms .îiir as in Cicate ati nirflesta, :xnm -de Mwoit< have lave
agents ail osr cin aicc, nul cia ll.L.

%Ir. i"raset i thinl, %c cati iisde Et upî in scecioni anil :natc thrc
AsctEniaisîe cit a nationali characr -. lt intanc. in %'c-s Ontario

anI Towcnta ini NMnacal, andciEn otltia scimacg .ccgim$s aiîe-
.?dccl tixn 1 itiEnt' Ilme trîc:cseatisn molaIi lel.citca,.atl iliincçr',t
in lie.'soca usn mîtei I tr liv hgavng reixlnsilîic;r.cnis%. %al.sîci'
(cI Eseecutive ofliecri, ini ;tSio<i- liant ai uhc contaty. i iiaink Euicil u
rtratiy tiien lut sCopc cifl ttns-atiomn, and cTmlôl îum aL'c a
picai tccai nmtc anîci'sî in il tihan Il ia Iisw %%lien the prieti i'ci Io
iliink il i- 1'urei>' ani O.iaiaA'ieaa

\I i cscn,. Ati a mentliez'ch. as iîen si.' iing sitLasttaun
1 niai s.a% ta lime oinî t î'licmi mniicaiic juin% ti alidpi %%hai the)'

Ç-xl' ctisulc hIe fic%4 linan iti l :t aangec anti cci thrit Ficcuaiic

bimui. i %vas teit ai alt finie thai t ci i reiiy En liai Emîciests oif tuEs
As>ocEai ion tuiliît ' f iacre ihuldb. liae iiciiirtCt it ) omua n flic Is.Iartl.
fuir '%c h tenson tilt licsefi plait was cheiîisiati a mc'îmurt ,%.ile aI tic
lait Convenmtioni, ant i iai unatniinotisly nailbtit -il ai tait tille.

-Nii WVrmsit : 1rise ta a po)int oif maîter. it ms cntircly mxii of minier tn
liasve tuEs iisu.st on flic Ccjntitution. amuit mi. restaluioîn (ir ittetEcu. ofi
ri.'soliîiiîn blre flic Conve'ntiaai.

'Fl i i sitlirnt : Nr. Wright iE< quite rigliu.
iii r. Di)îmstan i 1 usii i lii îm.1v tiait file l'fecsItlcnti cate fic chr fit

a fce miio11itiis amui lii %Ir iiic:itliauiii aci ns ciiaiiimu'n.
.Ir. iiîc.itlîauiî ltezi tîme ChiiE.

.%Ir. )USIiîtaii i 11V minoeta a hlîiy vstie OftIilaii. li1c teaî(Itice, ili Ni.
Siîiitli, tue letErEng foeiivii tr fice vsmy -aille andm efl.ciciit iiamîiir iii
sîlucli lie lias îîerfoiîîel ic ueitici tif liE, uîlUct uring tlle pasi ).Car. Indl

ftir tl c aimbiii mariner En wcîmcl lic lias lmresieil uver tlic vaEuiu
osa.ustf tit% t.cncntiusi. If tuic cda) 'cci: fatal 3t floi ant ie utm tgi;

îao so piressing, fiacre Es imîtcli fliai 1 coîili sa%- taois aboaut flic s1 iidi
ccark t liai %Idr. .Çîiicit lia$ <lome (tir chis 1sitîcain, iscîll blte lice li.as

ticCi.'m tatue 'icsticîcy mui iimg tlic traite lit! lias acteil lit (liai
callaciîy nutl, Et I iîîan' atnlEcEate a lîîtie, i ia lic seEll c1in tlie fuatture.
lut ftaiE ail applarent Ioi >-oî -as iî 94) Illmae Et i ifii>' fcalici liy

cei> iliitlî of tit% Asiiejatimîn. 1 tsimil i 1i ii content îiy'-tl h>)
iovmng a 'meîy batgty votec or Iliaiiks ta mINr. SaîiEti, amui a-un suie tliat

tlic mnon smil iecire yuîîî lîcariy buliilumi anti aiiîroaitoii.

Mr. iilack i liasvc greai iiicasàurc En secontlEng tlic molttion.

Mil. liîesthauit : I lias lîcen iaei l'y ;Nr. i)unstamî, scondlci h>'
MNI. Illacit, tîtat (li services rtiilcied' l' 1Nr. A. IL Siitl dtiiing ime
liai year, andl flic strviicts lie lia% icaîtîcîcai fic A-;,ociatEon iliioagii.
lic rcagi::m h>'- ,îau.sng laits% n licati> voie of ilaisant ii ELk a . ail
%%hn arc mn tavr of flic mîotionti) ii ignify ie> a iEsng volec.

Tig licîiîlcri, oif tlie (.nî'emititîn %so-ie En a litly ta tlieî(ci fc nl tuse
latmiimn sias cairicii scih aîîîmiaîisc.

T1't i'rc,.ni : (;cntiiien. i iiiiibliy ' iiiito lai pu. i ii)%%
yam nitrans Et, anal i amîî )tîiy thai tit ignmîali seltm ircu.' iitme in office
.il; icsitient ilo mKitcti meial t mc lits ciiscîtacnce. i assiimiieti ics
office '.c tt (car .unetiiiîlmiEîig, -lat cuaiiîis aif mi'Enabliiy ;ycm. i

uni' siliEng ta mic flic i>cti i caîltit c futîlier flic Eîîîetc'.ms of ti-i Ascci'
ation. (A 1x1îiauçw.)

.%Ir. Itictctaîi1 it :licloie sec amî4jmuris 1 tlmfnk ic sliiîîd pmasî at vole of
tlîani t) Nlr. \inc [air gEs-ng ti% the v'ci nsiruic and iEntçrt>tiiig

ltecture min - Radiant Nlatter" 'chl ie liai an flic cening mît flic 'it
%lay <if flic Convention. TFli leciture 'uai ccrtainiy vrq EnirutiEe ati
mît very gîet-a Entictf anti jariculsîiy %a ai tlue lîreseniieî.

MIr. liuit- i Iise ntîcli lilcas.tire En Ncconihing tigu agitation. I enjoy
Cal tlic lecture very matnch.

Tue l'tt>ittii put flic motnioîn, sicla n n~ voite iciatg take.n %%ia.
carraed.

:Ir. Wrigiu . i hae gîcat imic.astirEn prixî~~aiiî tuai tu flic lat-% of
Ille AssavcsEmmn lu: :is-en tia cur Sccrctaîy futr liE jiaiîstakEng -.nul

cnsclnllua siiri uîing tlic îcist Ica.1t
ZNIr. Avimitring: i %cconq] ahlât.
'Tue irzcslcnt : Eveilmaciy En flic îiin mitglt ta sc'cimîiil tiat.

Tige nimtion wwa caîrieci unaniniiusly.
Mir. Nitbiimer i calmnat luite ittan tfli stuir. i hisse frirai îmm di( if

aîîrc a n td it us flot as gooci as i havc tîmcici t miîai si, il cannui

il 'cas tîlrctl l' MIr. i)unszaa, secondili ly NIr. Frasecr. ihl flic
tliani;~ of uhc Assocstimn lic teniercxl to flic Tmcntio Eiciiic l.Egiîî CC).
ant thc Totonta siayCci. for lîasing îwrcniuitml an Enaixccion of
tuteur inî'c-r 'tQtioni ly tlic ixnibers atii tdentiî ut tiîse ccatcn

.%Ir. WEckcnq: i suasvc av'mte of tinks tnaiseu nia.tgenlent oif the
litaid of Tiaile buildiing fmic tue ver>' coînfitabiîi qîmartei. sec lias-e

enjoyeci ant ulic %ci)- cuuiucous teatutlci 'c hase ictcEcit% *ling tilt-
fEnie 'ce have liait oui ConventEin En this bi'ldiing.

.%Ir. Amtnstong : 1 second abat.
ie motion was earricil unananiuusly.

Nli. Armstroing ; 1 hasve ituelsi llesure En :iisming a sole îf iiatnk% ta
lt- tenilrecita Io flresa ofToîonin for flic grxi x mîu eo ithai liasve ail.
Iucarcul En aigcir issues 1 §lave no alaua ii::z ale, Iî:cssaae of ijsiicxlj
matier lias initeièct wimith i gieing oif (ltler ieituitt. ofuittt iiccemiings.

NIr. Blackt I 1 econtI ii.
'l'he Plurxilnt put tic motian, 'ciicii Sea carui;cil.
The lieni i thini., gentlemen. tuati% E.lah. i 'cisi ta thannk you

s-ci> sincerel) tar )ouîi close attentinn. 'Mic Cunrcnmin la.%% iecn a
.uceesi (ranm tixe point oif atltenlance andi al.vs tue iniçci ltien En fibe

liapcers. andîl Et ugxs 'mcll (cr future Conventions. i'fsnil.i l
sait> tbat hta %ala hicen iniimîcql (icmnt ouii list Iuf tftli c tti. 1

liii no% si-ans ii zefri to Et, iamt .sscral eloi.e ot it yesîcmha), %tii luic
çpeaust wcre aIl Tortninn lu seat an uinitenimnal accatdent. i

%Icclarc flic convîention a«Ijouriei.

R\cVRstOx% AS ttANQL'T.

oîwiîs<f anc huîndredu axnmeinc :al guesust. tif tlic Ascu.iciattimin pro,.
cete ta lomne à l'a ie r sicainci "Gi;cyhusuni" an 'Ihi:tiscia> cs'ning
aml îaticiliated iEn the annuai liaque au fleh l'le1 i.çiuiscr, iettnin: t<o

Uic îuyaimnt îtcnigiî. A Vmeiy- dC3icang tc'ature of the relt i îru ea

lion. oif a gtlti'hrauicti cante ta '.Ir. A. IL Snuiih, the rtiiepg
Ii'resEicnt.

On Ftiuay afitttn an enjusysime finie was sicn: imy a nunîlici of the
niemuier aInm l tiir tienui bul lîimir the stearga )-acif - EIcta," lu> kEnul
invi'ttion oif the osincr, Ni. J. J. Wright.

Jiiiy. ss>6
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*Fîîîi bonor of becomîing 1P1residcnt of the Caîîadi:în
Electrical Association was, alt he recent convention,
bestowed uipon Mr. jolîin Vule, of Guelphi. %vhose portrait
appears an1 this page. Previaus to COluiUg ta Caniadia
à\r. Vule %vas for tell vears connected wvith thc Duindee
Gas Coilpani>, of Dundee, Scotland, anld for two ye:îrs
iviîlî the Duîidee Munîîicipal Gas %Vorhks. Sbortly aller
colinsg to Canlada, aver twvcnîv-rîve y-ears aga1, bie
assumled the management of the Guelph Gas Comipanîy,
%vibel Position lie still iîoids, HIe 11.ile of the colmpan11%
liavmng smnce been chauged to lthe Gucilpli Lighî & Pou e r
Company. During this extended terni under the direc-
tion of 'Mr. ynile, the com1pany11 bas attaiiied a marked
(legrce of prosperity. lie is said ta enjoy the entire
confidence of tue directorate and sharchoiders of the
coripany, and tbe respect of the citizens genierally.

The cl-eerdpresidcîît bas been prominciitly
connectcd witlî the Canadian 1Biecîrical Association
silice ils, inauguration, lie was ane of the comiiiteu
appointed ta formulate a
schienie of organizatiani in 189)1,
and %vas elecîed a nienber ai
the Execuitive Coniiînittee upon
tic formation af the Associa-
tion, sering as such uintil
Septeniber af last year. lic is
deeply interested in the ad-
vancenient of electrical indus-
tries, anîd it is safe ta s:iv that
thie atThirs of the Caz;.iadian
Elecîrical Association will be
-iblv condu ci d under lii-
direction- .

AN InTERESTING
LEGAI SUIT.

TriE decisian in the case ai
itie Bell reîepluoie Company
vs tue Maiitreal1 Street Rail-
%Valy Comnpany, wbhich '«as
given lasi wveck, is afi nwcli -

intcrest ta electric railway aid miz. Joli

telepiine conîpanues. 1týJn-l aà1

Tue Bell Teleplione Comipany entered Suit gais
the 'Montrcnt Street Railwav Comnpanyv. claiming. 3,

oaa danmages, an1 tie grolund ibat Ille introduction of
thclectric trolley car svsteril ia Monitreai iii 1892
causel, and lins been causing ever since, a serions dis-
arrangemuent ai tHie telepliane service, and necessitaîed
the adoption aif;a number oi ex\pensîve cantrivances ta
cauniteract the cliect oi tlîe preselîce ai HIe trolley %vires,
wvith ilîcir attachnments, wliicli wvould othcrivise have
cised the diversion of cutrrezutsi rumiing alang HIe tele-
phanle %vires, tbe area1 adjacent ta He trolley pales being
alwvays chargea %vitlu Clectricity, %vliiclh naturally %would
have inipaired the efficiency ai tlîe îelcplioiie Service, if
the Biell Comnpany bad nlot gatue ta considerable extra
c\penlse. For ibis extra e\pense il is sa'v claimied ta
bc indrnnified as above, xup ta tlie date ai the entering
oi the action wvitli reserve ai diaims% for flîrîler subse-
quent damaige.

The Street Railway Comnpany' main plea %va% I t le
efTcct thlai, in establishinr thie trolley systcm, il liad
-icted ,-vithin the riglîts graîiied it unider ils charter wvith
itie cii>' ai Montreal, and iliat it could iat be lield lhable

for any daîiiage iicidenîa.liy' sulffered bY' the llell *Tele-
phione Comîpanyv.

,rhle licaring of the case was conîîînnced in th(e spring
af last yeur, and occupied tell davs, duriîig %wlîicbi a
great deai of techinical e% idence uns lîcard..

J uidge I)avids;on l:îsî wveck gave judgneit, disînissing
thie action of tbe Bell1 Teleplione Comîpany.

DEATH 0F MR. EDW.ARD LUSHER.
.Nl îz. Ettuard i.uslîer, ofrîr trau.ra the Mon-

t real StreetRiI~a ConîipaiN>, (lied on tic i tii of J une,
att tic -daîc aea i 'l'l. ie dccased had

for uppuard.s of fifîv %eatrst becsi proliîiienî in businiess
circies. and %vas probabiv the oidcst railway man in
Montreal. For cigliteeni year.. lie fiiled tue position oi
secretary anid generad mnager of the old lîor%e car
systei. Upon the reorg.izatioiî of that cnterprise
tbree yearsziga, MIr. Lusher look the positioni of sccre-
îalr.v-îreaistrer, wbicli lie lias field up ta the present ligne

lui 1885 lie was elected a
vice-prcsîdent of tlîe Aiierican

- Street IZ.ilwa.v Associaioni,
and it was uîainly ilîrougli lus

- elndeavors at the convention iii
Milwaukee inii î8cy titat the
session tvas iieid in .oiral

lasi October.
- *. The history ai 'arcet rail-

raading iii '.\lontre.tl froîîî ils-
-very izîceptiosn îîîi. « ears
* ago, wvas really a portion ai

the lif-lîîstory af Nlr. Lusher.
lic satv tlîe Transportatian
Company ii 'Monîreal graw
iranu a couple oi miles- ai track

* on Notre Damne street, wiih ils
* banil oid cars and crude

t rack, inta tUic\tensive svsieni
af to-da. 1For a ofna his
vears Ir. Lusher %vas -.voîdcr-
iuliy well preserved, and

I~ VLI.E.loaked aînd acicd nialiv vears
n E1«1rzý au ngcr tlîan lie really 'Was.

lIn hi% deaili tic cornpanv lose a valuied :înd faithial
servant.

Ai>~~x.w.s F E.cu LlilTr i-, lNiA) Auî v;

Mixx.-Tieresuilis of saine recelt exper-imlenis ai
D)r. lialdanle have heen made public. rlîcy refer ta
the preseîuce af black clamp ; lie fids Illai wlîcn the
percen:mge of oxygen bas faillenl ta 17.64 at Catlile i%
extiniguisbied ; at 3..38 per ceini. ai carbanic acid gas,
aînd 1 5.3 prct.acarbonic axygen bi-q re-;pir:tîionu

began ta deepen, and at 7.,z a-nid 9.62 per cciii. re-
spcîiv clI> thec Nvas' violent p-tn'ill. ; aIt 7 per cent- Ofi
oxygZVýen consciausncs-, wauid prabably have liet last.
lic îiius shoaws that there is a wide Iiazrgin beîvecsn
the point ai the exxinguisliing ai a larnp anid the
point ai danger ta lueé ; a miner provided whili an
clectric Iamip couid ilierefore penetralc iviffi irnpunit *y
ar cescape ilîrougli ainuophere conîainiîig ai leasi1
threc times as rnutch black daînp as %vaîuld c\liii-
iguislî a lauîîp and itie difficultv ai respiration
wvolld .iv aple wvarning if ilie clectric lailp did
nal.

july. is(fi CAPADIAN EltECTRICRil rýr=WS
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CHAS. H. MORTIMER,
OFFIîCE - CoNFEMERATI10 LiVE BUILDING,

Cerner '.ortge andi RchrniQn.t Strceti*

T£)EO mzO. TO,, - - A1-4:-D&

AI> VItTINK3fST.
4tcttising rate% sent lerninptis alîiiiation. Or.icrs for %d%çttiinr ,.houli

le0 h lKe of 1%lllcamo)n net later t uan t 2:th da) d ste ttiih inineda~.~ngaeooii.Chal nte. ji ýd.rîseinent. 'tili le nide mtnter tdi.d
;ùýutý_t 1 the dcrtýt. tt te roma e ýr centi itce va ith the instructions

of the ad.cîtcrf. reluee foc ch.ange aboutit reac a the officg at eariynsithet ndday
te(the mnh.

file. i iSA . nat e ,ru.i tsi .atnuîkrt iii tlit auiitiiu the
Un tedltl , fluait fret. fol $ "COo Wr a2nnlurn,% l.eents for six monthr. Mie place Of

tubsmtîm titiitte rettititc .1 tUti . CïrgileiiItit,, ýt;t ta.rdct
tuvatle 8-b C- Il. M.ortmer. iea. do nuitrend clîcques on -Kcat Jiat unie.. 7

otnlt Ï 1%aIte fit iat .1 ii ... olt. M-C. .caI ti .irtgitieitd jette'. nail Le ai
seilr~ris

1  
Suti.eiî.tioîio fanas forciran coiTies enituescil in the Central Ilotai

t. Mion St-l. er;tnnuan. .iiîii.crmj;iwn% aie $la à.î 1n.ttn.e ie jjir flii bc
di.conue. as ex;iiration tif serai aati for i ai t.piaLted rste as *UibcI,. lut

ht itr nu, %uci utail adiO exttas, m il te çontmniied ainsi intîttiitisur tu d.
noninue are reeri.ed and ail asnre isaid.

1uuCter ia is tri tnuasngatititen stianictea. oltena as altîed. Wben
.teifch&nCC. alta> Ci, e abc olil a,. tCHl P. tue ne. asidres..

1 t4ic ste ht.utd bc e ttied z Itbe laituie of butnctitrl su rtxi thctr lier
tiniitiii arid regularir.

IPI>1OR'S ANxx<>t;x.cIs.VErN.q.
.c.-çca. wiîite.t. .ii 4 .14t.a leicîtmattel) -tritai itthin the &-coilc cil

The Cateadm.an EteCtriCal News~ laias been appointed the afftial palier
of the Canadian Bectrical Association.

LA\AIIN EI.ECTRICAI. ASSOCIATION.

OFFICIERS:

*"IVZi' yt'l.E. >laîiarer Cteih Wi & l'oser ComPany, CGueipti, Ont

L.C. hlLTiAZiT imetinatl 1.ngnctr, Berin. Ont.

C H. MORTIMER. Kait ittat 1IkIet. NU

ttti hiit...I. . N s. 1.Seîraiiî c.. lansîtton.
Ji K iileR enrai Arçcnt R. y>ail Fi«îirî- C. Tw)ý

KJ. lî T'N .ia . Iatr 111 1ei.. Comî'Iany. T.xfftt..
A. NI, %% la. l'-NLedst aiuillent hIiits.lînjà;1.tnt.

IJ. \VRIdIIT. Iintrîs :iric î.ielis.maiy tnu
ROS Nl.CKEN7.hP. \Ikt'iacr Nix.:am rail l'ark.anti kjîe Rîiia

la Il S'.ITI1. Sîtg.etintCmni G. N. '.W. T.Iczàaîil C. ie,'
:''iNt.*'kpîsil. S. i ea. lu.ere . 'liisiiip. Eicrçl'V.rk.. Nontical.
IL Il. Vti' «, Lxnjîn Etec Com.î'any. tiontlo.

i C. .{s N canadsan (.Cnerai LWEiemc C.. 1.oo~

CANADIAN ASSOCIA~TION 01" STrATIIONARY
ENGIN EERS.

11'seo ( Ii..K4:RAFl'ý. . Wvidmcr Si.. To.si'*t, Ons.
i. .l*.,i~en. AN AS ti.'.Ii kinc.n. Ont.

'< laa> Ili 111, . . Curnieanti S. 1 Tori.-.tîecTauRct* 11 : -1 GhTuh w -,4 Wct *'...,e ,. hiaiioa.

15.Kept . G j(aIN.SlON. Oitaia. Ont.

1090«N1O ti RANii *NO. t. -Meet. tui andi vi1 '.'.'e.nç.Jay- cadi tnonih in
îni~î,et. l ait ai sîreet. John Poa. I're.ýift: Qîs Ni.eey Vc

iiS 4t.I i.tm!ie.~.R -,edii S rt. Lintset.,.iy CieCent.
NIONTRIUl. IZRANCII NO- a. - NI. 8-4 ani ed TiutýJa>. cai mntit. in

li~n.t alit. (rat.:îret iir.i4ent . h Niurljb)* la .jel'eiet J, E.
sis re.mrr SPeters M.tày ILasîctin.Nul'

1,T. UV.'. NT ieR.'NC11 Nt. sa i«.t asM .aee tal, Ions..

IIR.tON Mi. liS..Nt hiNO -Me."t. a,: andi lad Frtt..ycheonth.
t. t. t iItl A. K. ('ra*ifirt. lre.teri. .'trhur leIminc. tmmreary.
HAI..IiiTON *tiCiN.n- Mftt. 'It anti %"t F-Ia> caci masifsh in

Ma.au. liii. WVm er..l,..t F_ limir. Vkce.I'se..dnt. a.. grecs.

ST TrIit ie.'tNCbi NO. L s.îr . ier . 'I idn.iient* Str.e If. '<c"e.
Seregain

tîh...NTIRlb itRANtIi NO 4a-Moný. AMsI nt1h i-rtdar Ccd m lat.
i tan. hire.i TIVein'.cit'tnt ocsOi.Sreryhînftl

t ..rtl C-'

CANAJDIAN FElr=CTJRICAL9 N'EWS Jtmly, 1896

l.UNLtON iiX'S.i O. '.M et oe a ni.th mn it Ilotmn andi Iij ia.n
a.te.Coi.'. blokii. RoIit Sititide, lPre..i.int ;E. Kliiner. '.icc.t're'.ktent: mn.

>leadn. sectetary Tfeattirer, 533 Richmitond i nreet.
G.LYF.Pi lIRA'NCIl NO. 6.-Meects rat aid 3rti W'edncuay cach tionîth at

7.30 p. tii. H. (,ear),. igttdtnt * Tho'.. Andersen, la 11.emj.î U ile.elic,
e-Secteary: P. Rï>an iti. n.Secctaly: Trea.ster. C. r. ijaran.
OT*TAWA iIRANCII NO. 7.-Meect eîer- aoctim andi fourill Saturlay in trat
sthi. in itotlîridtle' hall. Rideau stteeti *.- tank Reliefs, l

t
eiitii F-. .Nieriii,

S«ctty.;ts2 NVbinrîoti itret.
i>klSikSilRAi.iiNO. & .. Mets ltsi andi Thiursda) tn r.acla ilsiîll. 1 hi,.

Steel-Cr. Secretarv.

titi.. Iti'ereit '. . Stitttiimets. V.icc.iire.idesit i Secretar- atndTraurr
iwîdt, Bterlin. Oîîî.

KINGSTON iIRANCII NO. le. Mccit sit nd 31 Tuesdto> iii Cchd euntil in
Froier liait. Kinr litret. ait 8îî. nt. lrcsitictt. S. l>osatily ; '.'kiiedtdenî, lien1.
Hopimns: Secreta>y. J. %V. Toîtiit.

J. suiittanit - Fîtianciai Seetaty. A. hi1. jotim.
KINCARDitN. IIRANCII NO t.>eîscyTusday.t 8tiWiclc, in Nlc.
Ritlor iiock. I'emidettm ianici Biennett; Viceiîe'tcidstît Josetigi ighttîali:

Secrctari', iiectc> C. Waiker, Nvaîerwotm..
WIARTON IIRANCII NO. r3.-IteAdeitt Wrn. Cramdock; Re<..Secwrtary,

Ed. t>iibtani.
PîETERBIOROUGHi tRANCIl NO. u4 .- Met andI andI 4ti Wçdume.ay iii

tirant latdry, Charlotte sîrei. Secriary.
ItROCK'i'IL..E iRANCIi NO is.-lîe dent.. W. F. Chaimiian; '.ip*itei

denit. A. Fiattili: Reconling Secretary, %Vais. Robinsoni.
CAtRLEiTON fil.A'CE IIRANCIS NO. s6.-MNeets cicr>' Saturday cening.

iienît. Jo.. MeKay. Sem.rtarV, J. 1). Armstronge.

IT has been fouind siecessary to largelv
Canadiau Blectial

Association. incerease the size of lthe pres1elt lixinher
of TsFE LFCTRICAL \Evs in order to

admit of the publication of a complete report of the
.nlitial convention of the Caîxadiani Electrical Associa-
tion lieîd iii Toronto Listi nuonîli. The proceedings are
of stichi an interesting and instructive cîxaracter, and
cover such a wide range of subjects iii w.hich our readers
nma. bc supposed to be intcrested, that we.~ decîn il
scarcely necessary. to a pologize for tlic nioniopoly of
space accorded to their publication. 0f the convention
il can be said, that especiallv in respect of iîxîerestinig
and inxstructive- papers, and discussions, it wia% a dccidcd
advanlcc tîpon any of it-,predecessors. A highier aiverage

ttnance at file scssioixs, and a deeper and more gen.

cral participation in the proccedings, wcre encoîîraging
features of tîte occasion. The uise for the first ligne of
Iauxîerni slide projected diagranis for flie illustration of

thec papers liad file cffect of ativakening a more geixeral
and deepier initerest on flic part of tlic nienmbers iii tile
stîbjecîs guider consideration. Tlîe addition of at coîx-
sidcrablc number of newi niewbers niainlv front tile ranks
of the central station mxen is a cause of congratuîlations,
and litay be taken to i sidicate an eîwakeni zg appreciatioti
of flic efforts wlîicîx tîxe Association lias mxade to prove
lielpftil to file electric lighiting interests in conjuniction
withi those of tlic telepîîonc and telegraph. It is to be
regrettcd that flic variotîs section% of tile Donîionx are
not more equall'. represenîted on the E x\cutivc Coni-
ilice, anxd cspcciaîly tlint the cil'. of Ottawa, %vixose

generous lxospitality can neyer be forgotten, is cnitirelv
w..iîlxout representaliosn. ),Ve arc sure that tîxis and one
or t'w.o other apparent bîtders %were dite to ack of
propcr consideration, rallier than deliberate intention.
Tite resutîl, lxo'.ever, is 11011e tlie less regrettable, and
carie sîxouîld be excrcised to ensurc justice bcing donc iii
future to e'.'ry individual ;nid Iocality.

Mir. 1). A. Starr fins beemi %pp.iinted engisicer in charge of flice
111it aid Avtner oeICctruti W~v

Tule atî,mosemccnîtîîlia beecti adc gliali îit Babcock & W;Iccsx
Conqsanyn mill cotîsohiceste ilteir Catn.tjimi office wutlh imeir gtttraI

*.i~.delnînlleni nt %q!w Yod... Front titeir Varioes Offices ai
Bufllt:Es. Bosi.>n, Scw Vork, Mintîc.qso1ii, Chticago, Cincinînati tnds

Smi Fr.ttciscj-. il i, lxeiie'.cd tamilivuir Caiijai.n bteincas! cain bc
Prolicrly ioo3ked afier. ai inticl le.%- Mxeîs. îr. W'm. T. Bin-
lier, foniieriy manager of tlàcir Ceonadint offisce in Monir.11, 'dill
femcîîe go 4itlania, Ga., Isading bect: a11qkliiuied mannager car iutc

soitim.cas cnîtrmtori'. Tite Canasi %hop, wvill li mnuiained,
ail which boiler,. e'.il i e ineontfacturad aN iminal.
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at GalI on the first ofJ lite. Mr. Arthuîr Aile.,, presi-
dlent, occupied the chair. Titere %vas a igood atteîdance
and mnuch interest înanîiifesýtcdl li the pro cccdinlgs. T1he
minutes ot last meeting were rend and approN cd.

The president, in his address, intpressed uipon the
niembers present tce great importance attached tu the
variotis offices, and uirged thzît carc bc e.\ercisecd in the
filling of sîtch, as the success of the association dcpended
to a large extent upon its oflicers and mlemlbers. 'rite
intcrests of the enigineers of thils couintry depended
largely, lie said, on tlieir oivi cndeav'ors to procure an
eduication in tce principles involved in operating a
modern sîcanm plant. Trhe rapid strides made alnmost
daily in the advancceitt of' this science miake ant up-to-
date knowledge of these facts indispensable. And it is
bcing rccognized thai the opportunUties Offered by titis
and other sitinilar societies, togretîter wvith the various
publications connected therewith, greatly facilitate the
acquiring of suici a know ledge. The association had
progressed very favorabl%; i.so certificattes% hI.î' ing been
isstied by Ille registrar for te current % car, miakinig in
aIl sone 700 nou in force in tItis 'rsmc. rite medcdi,
tion of renewal fées on îwo previous occatsions had al
benieficial effect, but the%, %vcrc now a: laou at, poussýble
consistent with the proper carr%îig out oif the affairs of
the association, lu connection %vith legis.î..tioun, a joint
commîittee fromt this association and tlie Canadiani As%-
sociation of Stationary Entgineers xua-sappointed 10 draft
a ieasumre, t0 be prescnted ai the laNt session of the
Ontario I.tgisliture, to procure a coiinpulsor: Iaw, but
the %-Cr> laudable attemlpî feil through1, ou% ing Io Iack of
suflicient timie, le hoped that turther action in tbis di-
rection wvould sltortly bc taken. Apalling boiler ex\-
plosions have been frequent of late, attnded by great
loss of life, and lie wxould :îsk Oiat a join tlllllnîitice of
the Ontario and Caniadian Associations be appointed to
draft a workable iasure suich as will comiply with the
interests of enigineers and stcami lsers at large. He
thouight the steanm tsers ot this province wvere beginning
Io refflize that tlle aism of tiese a.ssociationis as IaolL
before thenli competent. mnen, a1 very important mlalter in
these davs of close iinttifactturing comlpetilion. \Viîh
respect to the finanicial standinig of lthe association, the
president stated that considerable mioney hand been spent
iii procu ring a set of books l'or the registrar and treas-
trer. He askced th miemlbers to considcr the advisability
of chianging the reguilar date of meeting 10 the 24111 Of
May, as it would afford a greattertitumibertie olportuinity
of attcnding.

'lhle comniiittee on "Good of Order," IIMessrs.
WVicliens, 1)onaldson and Stott, presentcd their
report, whicli ecommnendcd that the question of secur-

igegisIationi be again takien tip titis vear uspon ncw Elle-,
and th;at the registar bc rcquiestcd to caîl in aIl certifi-
cates oui of date, aînd endeavor to colîect te fées duc.

lThe registrar, 'Nm. Edkins, presented bis report and
financial statcmnin, lte latter showing Ille receipts for
te year eniding à-ist May, 1896, to bc S64 1-4 1, and the

cxpendiluires $61:'. 1 i, lcaving a balance on hand of
S28.-0 Thaeo t ald that the success of the asso-

ciation %vas eason for congratulation, Mien tce general
depression in mlanufactuminir industries wvas considered.
During tc veam ilany certificates had been isstied ta
craftsmien havmng charge of isolatcd plants, muOi voltui-

tarilv caille up) for exaiination ut Ortler 10 prove tliemi-
selves clualilied tb act in the Capacity of stationamy cii-
gineers. Silice Ille last yearly mîeeting thrce valued
nieînbers liad been called awav, Messr,. IL. Chtarles-
Worth. I lespeler, J. H. \Valker, P'aislev, antc E.
Edwards, Merritton. 'llte association had, aI lite presen t
tinie a ilneînherviiip of about 600o, but of these îttaiy
\were iii arrears it tce paynîienu of fees, of wilticil i9 were
third class, 27 second Class, and 6 firsi class. lie askecl
intstructions as to the course to be pursued 10 secure
payntent, antd suggested tîte advisabilitv of arranging
tîte vearly rcewaml fec as follows :$1 .00, 75c. n'td 50c.
for rirse, second aitcl Ihird class mespectively, if paid on
or before the Iast day of February eachi year, and il) de-
fauît of -.o doiîtg, the fées to be respecîively $1.25,
SI .00, andt 7ic. Thtis arrantgemnt would resuît in
inaking ieibers nmore prompt iii payntent. 'lie filet
tîtat advertisenîients hlad appearedi ii lthe daily press aisk--
ing for engineers holding Ontario, certifacates ivas con-
sidercd encoîîraging.

~lîe report of the treasumrer wvas then read and
adopted, after \%hicit tîte association adjoursied for lunch.

At .2 p. ni. order wvas again called, ulien the Coni-
siliteu oit Legislatioît reported that after at gond dteal of
NOrk lthe% had decided to posîponc tîteir efforts tosecuire
legisîation Uîntil the Ssssion Of î89 7.

'The ýitditorb' report %vas thei prebented and rcceiu cd.
Nontinations nuere recei'.ed ta fi11 'atcancies oi

tîte Board of Exaîiîters as followvs : Messrs. J. Bain,
J. De% lin, F. Doaadson, F. Mitchell, 1. Stoît, and1 W.
Sutton. A ballot beiatg taken, it \vas declamed tîtat

Msr.De% lin, I)onaldsoît antd Miîtell neme electcd.
lu the election of officers Messrs. Antes, Mitchell and

Phltips %verc nomntated for president, and Messrs.
DcvIin, Phiîlips and Mitchltel for vice-president. Mr.
Alies %vas decîared elected for presidentaîtd Mr. Mitchell
for vice-presidcnt. Mr. Edkins, registrar, and Mr.
Mackic, treasirer, uuere re-clecteci by acclamîation.

Toronto %vas cîtosen for the lie mîeetinîg place, antd
after discutssing lthe question of cîîaniging the date, it
xvas dccided to adîteme o the first Moîtday iii Juie.

ht was dccided to ieîttoriali/.e tîte Domintion Gow*erià
mtent Io appoint Mr. jantles- Dcvïmt as chie' eltgimtcer of
peîitentiaries. A delegat ioît, coînposcd of M essi s.
l)evlin, Nvickcîts. and Editwas naîttcd 10 intterviewv
the saine goveratmient on thte question of obtainiîtg a
compîtlsorv lawv for enigiteers.

1 tis noved by M r. PItillip, seconded bv M r. Devliîî,
tîtat the position of reg!sîrar iii future shouîd have a
yeamly salary of $100 attaclted tîtereto. Tîte registrar
stated tîtat lie woulcl decline tlie position if ativ saîary
wvas voted.

M.essrs. Cowvan id Turtbull tddres,-cd tîte metetintg,
expressing tltentsclves strongly iii favor of tîte objects
of tîte association, afîer wvhich adjourimient was ait-
noîtnced.

Ait accidenît rccnily occurred tO the dynanio in iie, IK<îwcr
llotu,c (if the Iviîipcg electrie railwav whcl sieLcc.%itted îakiîîg
off ,.onîc of tise cakrs unîtil repatirs %çcre d.

The~ Lachsine RaisI tdrasîlic auit Lantd Couîîpasîý lime dc.
cided to isicrcase the capital stock, to S$:,ooo,ooo aud to pîrocced
It onice witl the ContilrîîcîiÔ, of thec ontduit anci itritit lion iii ti

City*.
On in, ilire %vt% dli.scvercd iii the vk. of ii Tlitiss)oi

Elcctric Comirtit.i aietrford, Ont., wlîicis conittplcly clc>lrovcdl
thie blitsîg and ntacinscry. The losý% is placed al S.3,ooo0, about

ai fw ic % covereci b' imnscL'.
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cation in % l rirti.î nt nit taler ilean thse aîts of tcit ntitî.i

Arrangemnts are being madle for the holding of the
aînnual convention of the C. A. S. E. in KCingston on Ille

,8tlî and iqthi of Auigtst. i t is expected sonie interesi-
î:îg paliers %vili be presented, and Ille question of meiet-
inig iii convention once iii two vears, instead of everv
vear as at present, %vill prolîably conte Ili for considera-
tion. lThe local association are alreacly arrangiflg plans
for thie reteptition of dclegales, fuller.p:îrticulars (if whIicih
%v'ill be given iii our next issue.

MlONTREAt. No. i.
Thle election of ofltcers took, place at the mclcting of

Ille alove association on1 June I8tih, witiî the following
resîtit :President, Johns Musrplh ; i st vice-president, J.
E. 1I tîtiingtoln ; 2nd vice-presidnt, Williani Snîythl
secretarv:, B3. Archibald Vork, (re-elected) ; treasuirer,
Peter McSaugliton ; fin. secretary, farrv Nuttali (re-
electedt) ; corresponding secretary, Hugli Thompson
(re-electcd) ; conductor, Johin Glennlor, (re-elected);
door-keeper, \Vi. McAlpin (re-elected) ; trustees,
Tîxos. Rvani, John J. V'ork, and John H. Garth ; librar-
ian, Jouî Rbirîon

lThe repre.senlatives to tlle execuitive couincil wvill be
ceice nt the lie.t meeting of the association.

TORtONTO NO. i.

Toronto No. i,* at thecir last regtilar meeting, elected
ollicers as bclow : President, Johin Fox ; vice-presidenit,
ula;s. Nloselq~ , retirdhîzg s.retair>, Thtomas E% ersfielci;
financial secretary, \Valt er l3lackgrove ; corrcsponding
secretarv, George Mooncey ; conductor, Thomnas Seaton;
door-keeper, l3arney D)oyle ; trusteeç, Jame.; litggett.
George Fowle1r, and E. J. 1'hillip. 'l'lit! delegatcs to the
convention, to bc lield at Kingston in Auigust next, are
as lollows :-Johni B3ain, Jolin Fojaines luggctt, A.
M. \Vickins and Chtarles Moseley.

(-nf Fridav, Julie i 9 tlh, the above association clected
the ft-llowinig oficers for the ensuing year :Past presi-
(lent, WV. R. Cornishi ; president, \Vm. Norris ; vice-
president. E. Teeter ; recording secretarv, James
Ironsides ; finanicial secrctary, A. Nash (re-elecîed);
treasurer, WVili. Nasli (re-elcctcd> ; conductor, W.
Jones (re.elcced) ;dcoor-keceper, Thomas Carter (re-
electecd) ".trustees, R. Miackie, l'. Stott, R. C. Pletti-
grew -, auditors, G. Mackie, James 1Ironsides, j. Wadge;
sieck cornmittee, G. Mackic, \V. Jones, Thonmas Carter;
dclegates to convention to be hcld at Kingston, WVilliani
Norris and G. 'ilackie. Tlhis association is reported to
bc in a thriving condition, an harnioniotis spirit existing
anîong the mieilbers.

;amî.i'î No. 6
At a meeting of Gutelph No. 6, at which thiere wvas a

good attendance, officers for the ensuing year wcre
elected as follows :President. Hi. Gienry ; Vice-presi-

dent, rhos. Anider.sn ; rccorditig sertrH. Flewel-
ling ; fina.-nci.al secretary, 1). Rvan ; treasuirer, C. F.
J ordan ; conductor, J. Trck ; door-keeper, J. Thtatcher.

tOIi tdîalf of the, cnîpllavtcc of Ille St. John. N. B., Street Rail.
%vay 4-onil.iy lir u î 1 nîlmd.î lirsci1dc Mr. George Wilson,
Ille retinnig citiet cniineer. witim ant %ddres, aniti handboine cgar
c.t?.e. Mr. Wil-sn iîaîked flic doîtators for tlieir expiressionl of

PERSONAL.
.~fr.Il. I:iwsî a :slîr of lii %Ioijtre.il Sîrect Railwva: Con.-

1paiîy' lha,. recsiglîed, b acelit a luerîtive positioni %vitlî a Chticago

Mlr. C. Blerkeley PoNwell na Mrs. Powell, of Ottawa. sailed a
formtiglit ago on the sweanîer P'ari..iait for a jileasutre trilI iii
Eîîglatl.

Mai. M. Bl. Titoîtta.t. lha%. succeedd to fle mtanîagement of the
llaîîîiiltosi & DtîdasN Raila Comîpany', vice M*%r. W. N'. Myle'r,
wito lia-, re%.igîîcd.ý

Mr. T. AlilLari, of Altearo & Soper, Ottawa, isb at lresettt iii
Esiglatîd on a btusiness. hi iii cotîtectioti witli cîterprises propos-
ed by lus Comnpany iii Australia.

Mr. George Yorke, etgiizcr at Osgoode Hall, Toronîto, is
eîtjoyîtg a iveddîitg couir in Egl.tiid. Mr. Vorke iras sarriui
011 tite 411t tilîtt 1o Mis,; Sarahi Robins.

Mr. Titomas lrwiuî, of Nltire.ti, lia%. lce. appoted chief
engitîcr of the power his.e of flie St. John, N'. I., Street Rail-
wv Uniont streel, Ko.succeed Mr. G. M. WViIsn.

Mr. Williamt McCantitîott, of Kintgston, Ont., %vas drowned at
Clayton, N. Y., Ily walking; off tule dtock. Deccased %vas afi
expert electriciati antd iad Charge of tlic electrical înacltiitrv on
iFolger ltros.* ilect of sîcaniers% ktawnv a% fle 1' Whte Squadroll.-

Mir. W. 11. Baker, ic.reidîtof tlle i'osttlTelegraplli Caille
Comîpanyii, of S'ew Y'ork, %vas a recent visitot in Moittreal. 'Mr.
Baker, iii additionit o being vice-preident of probably the largest
calle coînpany it tite world, ii:vig over 8,ooo offices oit tue
Contîinîent, ik. a wehl.ktîowii figure i tlic electcical worIld anîd bas
itîsented several electrical coilîrivaîtees.

At tue comnneicnt exercises of tue gradîi:ting cla'.s of
îlS<6, fronît lthe Stevens. luitute of Teciînoiogy, Hloboken, N'. J.,
lied jusîte îlith, i$», lthe diegrec of Doctor of Enîginieering svas
coiîfcrred by tue faceîlty and trusîceb of Stevens- hInstilute upoît
Commînodore George W. Melv'ille, eigne.i.lifof the Uniteud

SKats Navsu apprectaîtoit of flie excellent engineerng wvork
1,erfornied b>' Commuodore Melville for lus coutitry atîd the

ajrîîccîietîof lies.eieof sicaîn CIgiiieerilng, %%CI] ;Ilustraîed
lit flie %vorld smide faitied " Whiite Sqîiadroî.- Onl% once before
iii te îwçenty.fisc yeass iîislory of flic Stevens Iilnitîe lias Ilte
ciegree of Doctor of Enginteering been conferreri, and tdieu upoit
lrofesor 1R. Il. Tiîîrsîoi, of Rhiode lslatd, %%sho forîtîcrlv occi-

pied flic chair of Mechiaiicai 1Etigitiecriiig it Stevens Ins,.titite,.tand
is niow Director of 51Mlev Coliege. Cariiell Uniiversity.

ïNr. Iloratto %\ Neles~ cson, %%hio la% recenil> taket charge
of te cablena %vire deparinett of fle Royal Eiectrie Co., Mont-
t cai, isait exljcrî i) Illte iit.istl.iliig îshe of long amîi varivd
experieitce. Oit coîttîlethîg lus ccîîcaîion lie sit lo vea«rs iii
travel aroliitd Ilte wvorhd, naid itri joiieu i le Edibon Maclhine
Works, of Schtenectady, N.Y., wlîere Ilis wark wvas atiended with
Cailtitiou itSseces.% dtîring ive ve:îrs. lu s889 lie cait t Cana.da
%vigil flie Edisoni CGencrai Elecîric Co. aud sttperinieided lthe hsirge
%vire 'delpartitteut of titat corporation at Shierbrooke aud Peler-
borought for four vcars, wlicu lie acepîed flic pasýilioti of generai
supennltendent of lthe waorks of Ilte NVaddLl.EI-IIIîZ CO., Of ;ridIge.
port , Coln., ilirît etuploviili sonte .30o mcmli. Sîtbseueiitlv lie
wsa% etttru.ied wiîi aile oifle darie' of Me..s. t~altbtirii
& NIoen*ýs great warks :11 Worcesîer, Mas.,wiicli charge lie
relnirniied Ko accepi his tlrce't î>o:l.

TRADE NOTES.
J. WXallace & Soli, of Ilaaitlilîai, have jus! cottipieîc(la mnacine

for the anfai.cltre of acetylente gas for NIr. T. L. Ný'illsoni.

The Ottawva Car Coiiai recently sîtippeil twa clecîrie carsz ta
Ille Berlin auJt Waterloo railway, and flie saile îuibcr lo- lie
Gaîr, lrestoi & liesikler railway.

The folloviig %taienllcît shows% Ilte geograpltcal disîributîon of
alsof lt.-bcock & Wilcox water tube boilers duaing lthe nîontii

ol' jamu fic u figures% indicaig flic hiorme powver. Anierkiîi
sals:S'c -rk 774 11li >cîtPlvita 300; Illiois, 6.400;

Cincinnati, 330. Tennesset,,p 6w; Cantada, 4,742-; totl, 146
11.11. Foreign als Eîîglaîd, 4,4 11.P. - N'w Satîtit IV-tes,
-o06; Scoilaîid, 200; Franîce, 6S6; Gerniatiy, 7i6 ; Spain, -,2:
l'cru, i :5 ; S'orwa.v, 2So; Swedcn. 57; Egypt, i ,7S;Rssa
1,14: . Cina, 16o;- Jallaî, t,:;India, 46;- Cuba, -,5; 'Mexico,
64 . total, i --,0s sih. p). Tue grand total, including 1,9:0 hi. Ip.
nmarine boilers, is 2ý, 157 li.p. Tue nmber of flabcock & Wilcox

aîolalic cliain grl îkr odduring flic mnih wvas fifttcu.
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Uly Clio llt.%CIK
Gsze,%T inventions anti discoaveris airc offert apparcntly. flic tcsuitt a)

accident, but thc seiture of tIte. occurrence antl mailing ilt(o leallailt
marks the taitc scientist ; sucli %v.s tlle case wlien ur Countryliiîn,
Thos. IL WiUlson, t liscovetcdt bli- netbodi of proicing calcium catbitte,
for it %vas known ta cliemists as a raie pdItxlict, as shown Iiy tic foillow.

engrenccs:-
Srliuin1îhrey Pas>' obsesrvedl tbat whenr carbon andl po)t.s.iiii wcre

hecatei sufl'uciently tri vatiorirc the potassium. a substance %va- foriimi
which bias been rccogsiîird as Uic first refcrcnce ilo a grouî tif caibites.

Iln 1836 Brezcius anmîotnced thait (ln. black substance f(orguie" ira tiall
r1ut.itites as a1 by.product in producing potassiumi Cmita lotassic wrarti

ate, anti carbon was carbidc of potassium.
WVo1ier in t362 annouiîced that hie hll malle tue catite ofecaliiîî

by fusing tan alloy of zinc and caiciummti i catbon. lie ascertiiiiedi
that it decomposcrd in contact with water fanîning calic hydrate ami
tcet yiene

Ik-rthtelot in 1866 desctib)cd sodium carbide or accieety îsotlîîîi. lie
djscovcrcd tlîat thc high tcmparrature of (lic ciectric artc wiilitIi il -
inasphrrc of hydrogen would unite witiî carbontif thclci'al termîinais
and forin an.etyicnt &~as.

In zSbS WViIlson, in cxper(nsentiîrg %villa lais e1tocrie furîîaee. trying to
fori an atloy of calciumî front soue of its coipoîusidi nîîticcal liai a
mixture contairîingliîîîcand pow%%clcrcd ant)îraciteacted on byt' Ui.rc ftwm
down ta a heavy s-mtimetallic mass, wlîicli, tîaving butai examinseî
and fouîind not tu bc the substane sou:g;!àt foir, %%-as thrown i'as> a iîuckt
containing wâter nctar at tîand, witlî tlîc resuit liant violent eft'e .iiî
of the water markcd the rapid cçobution alfa gras, the oversv li
odor of wlîich ciifurccd attention to itr lîrc'ýencc, anil wlicli on litîc
application of a mnatch, Lamnes stith a sinîly but Iiîiuinous flialîe aid
ruuiîncrîius explosions. Il was Acetytenc gat.

To WiItson i3 due the crcdit of tlicoeinig boss in malte: calciumî
carl>idc, at the price of about ont cent a pouinai in untinîiltd <jîaîttits,
insttad ofithe rarc laboratoary prtaduct oitaincdl in grains, althei rate of
about $to,ooo pier poundi, thus peoducing not oniy a new liglît, lut (tir
nîantîfacturing nnd comnmcrcial iturposes apcning up a vast ranigc of ncwl
coînlinations of liydro.carbons -at a nuch elicapler rate (han ever eîts
before. The dream of thc Cbcmrist bias becn realired -antI synîlîctic

cenisti'y tookc scveral strides forward. The Ilossîbilities ül eheilî car.
bide foar light or chemical combinations plaes %Vittson in tic front raak
of the scientifle men of the agir.

Calcium carlaide, Ca C2, is describies as a rint brown, <lense sulstance,
having a crystalline metallie frncture of falle or lîrown alîpe.îrance, v.itb
a speciflc graVity of 2.262. In a dry) atmosphere it is odîaortess, faut ini a
moîst atînosphlere it cmiits a ilccliliar sill rcsibiling garlie or phios.
lîhorous. Wbcen exposes! to air in lunîpa it absorbs muisture, anti tht
surface beccomes coates witli a layer of hydrate: of lime, whiciî to a
certain calent paroltes the rcbs of the substance front further deteriora.
tion. It as not inflaunm-ibic antli nay bc esposcîl to the temperature of
a brast furrnce wvithaut taicing ire, tihe exterior only tacing convertced
into lime. Wlîien lirouglit ino contact witb wçatcr or its vaplors ati
ordinary temperatures, it rapîdty decomposes, one pounad wiuen pure
generatîng 5.89z esubie fret af acetytene gas at a teruiIcraturc of! 64* F.

Calcium cartaîde as mianufactureti front powticreîi lime anti cadî'un in
the shaa: of grounsl coal, coke, jucat or cliarcoal, these two substlanceb
heiag fused ta)gethvr in an clectric fiarnace. The proacss is "civ simpîjle,

and inay bce dcscribed linis:
Tht limie and carbone having terr grounti ta a fine powder, (s imii-

atcly mixeti in a certain liropaortion andi féd into a crucilîle or fiurnacc,
the lasser part of wliel bas a carbon aulait sslicli is attaches! to one of
tie dynamo terminais; the otiier termuinal is connccttcîl tu antr upright
carbon rcsemiling tuec utîtier ca'rbon of an arc Inutip, but taiale larger,
being -about thtre cet long andi i. Ily S incitcs in cross section. An
aitcrnating current is delivcred lîy nas% of transformera to tîte carbans
at about 1oo volts and! looo anîpcres. A sniail liortion o! the mixture
is fes! into the fî:rnacc, the allaier carlton is raisti about tbrcc incIses to
fnrmi an arc ant le muixturc is fuises! la> the intense lient wiiicli ranges
frani 3500 to 4000 dcR. C._ shile that of tlle orîiinary smchling furnace
is only 1200 to z500 dcg. C Mth carthon is graîiually raiseti ans! (rcsh
nixature feal in tit a mîass of miche carbaide -about tbrcc (ct hîgli is
nide whcn the cuarrent is turcii off anil the carlîlîe alînss cil to cool.

'The noise of thue are (s sadto m be ver>' ieculiai, espccially ushen tht
supply of mixture begins ta (ail.

COSi tO CALCUItS CAUItitiitt
To po)sitivcly ascertain Uie cost of (bis peottluet, the Proagressaive Age,

of N. Y., seat three counmissiones to W. %Vtllosn's aiuîninuui factary
nt Spray, N. C., in Manrch last, ta invessîgate tlîorougbly, anti tîteir
report. is.publishes! in (bat journial undlri (tlc of à6tb A prit, 1896. The
commission consistes! of %Icssrs Hoauston anti Kenntlly, wcit.tnown
electrican., and! Dr. 1,conard P. Kinoiclt, Director f he Depaetment
o! Cbem'zstry at WVorcester iîly)ecbaic institote, ssho investîgates!

thoroughly raid toot full charge of the factory doring twoserate tda).%,
niaking two nn o! tlue sabstance ans! tatiag saminples %%itb them fo
sesm(rg in bceir own laboratorica. Notwi>uszanaiug lbat the factor)' at
Spray %as only an exticrimentzl one, anti Uic greaic>t possible output
only onc ton pet 24 houarse and the (set (bat transportation of niaitial
was excessive, eositiag $3.05 lier ton for coite anti $4~.55 lie ton for
lime, and estini.sting $i i per day for fallor, incliiding a superintendent
at $4 per day, they figure the cost at $32-76 lier ton.

Mles. Ilauston nnda Xcnnelly adn a sfparate estimate for the pîro-
duction of ive tons daily uundcr more favorable circonitanccs, lut witb
water power at $5 pet )-car as at Spray, anti figure the cost St $=oo4
pet ton. They add, IlTht cost of prodncing calcium carb clcctrieally,
is cvidcntly limitcd ta> the cost of lime, coke -ai elcctrie flou er, no
maitcr wbat the scale upon wliich the process is cunductcdl."

IIf we assume a perfect clcctrie fuirace, in wliich titither înatcriai
nom cnergy 'is ssastctl, thant 's, a fiînance mshich ensuares the comoplet:
union of calcium ans! carlton stiut tuss ans! ss(U no escape of lient in
tue uroceas we knas liant <une ton of cartaicle would !equirc for uts pro'
ducton 1750 fil. of fiaie -antI 112 1 iOUîtlS Of pure Coke.

"Il bas also been calculateti front iicrmo.cemical data that iîý
cicîrical li.ja. itotrs wilt lie alnast prccisely thc right anînunt tof cncrg!y

ta -lîîîette 1id Ofit Ii cut, Or 3000 h. V. haut(s Pcl shotlutu fi t

c a5  C în s -t ii 'îîtl , if 1. is th e eo st o f in ie i i td o lla rs p e r to it, C tile esst

îa( coke lm" toun, anti te the cout oh an electr ical i. p. lîtîtr, a thltrctieall>'
îîerf'ct ltant %%o<util yiettl carîtite at a coit lier tt, <'elusive tif tlao
antI l's.ctt chlgC4, tif .S7 1- -f. 05625 C + 300 te.

- Fur emuaif~l.', i f flatte (asîîîcdt ) Cots $2. 50 lier -N'tt(oi'
ctoke. .s tiiiieil finte) e(ltiat $2.75 lier sîtuit toit anti1( ami1 etectriecal hIOrsc'

jusertf '0o %sîiilig t1lsys at 24 haliot Cai, ctAt $12 il flrit'C fer-
îîma<(0 1667 cc ut lier wor(%kiîig lti h0îts r îîî), uIl titiiitiiîg <'Ot tuf

calhtti' mIn a J'i fiet itîrîiace soilti lie $S. 73 i er 01lit tonil.
IlWc litay tîterefître suîîîîîîaî ire as fîtihiuus: cacumîî car1hjîe hy flic

clectrie fîîrîiae cinîtot tac iiiamitî!.îcttircti cli.atter tîman $8.73 lier shoirt
ttîm-for mtateniail anti tlue-r, e\ctgii.i tif clecttîtie cariions, Lltiir,
micîreeiatittî, intercst anti ailierfi (ed (Ile(Fll tcoctc [C

fe . wn g lilst filtla ,acctm iii thte ciecitie fîîrnâce, ssc fitunta .Spiay the acttîal co.t tif
iîîatvmuat antI tissr, irrteslpctirec of electraie '~cabos, Labhore etc., is
1.335 i. + 1.125 C + 5122 Il-

.. lmier favorabile cominîtitis stîcl -as we c lieve Cain lie realireti in
partticul.ir lticatimes, (lue tottal cimat lier %hort griims toit tmn a lanît li

output is ive tains taily, mmiglut bec $2o. tInter tile aetml Condiitioîn.
existing ust SPra tl(Itriing ctir tests Cs ili the toAl cosî i) li! $jz 76
lier short grmas ton if tIse tilaiit mwvre Si orkeut continitist'.'

In flic atiove tuwest estinate of MeIsm's. h lnustaut antI Keranelly flic)-
pilace horse.tpower at $t2, whlureas Mmr. Witlsun lias scctîrcî water
l)ittsci nt Spray, ni nlso in C.'îiama, atl a cast ot exccttiîîg $5 pecr l.î.

Oit (bis hiasts, andl assnmning i. St 2.50, C at 2.75 andîl ' ýý.00, tîme
figures woult i îunt (0 2.18 + i.ÇS + 2.08, or a total 0f $5-88- 'T'e
et,'t of finie anti cote, hossever, is jalaces! at a ve.ry low figure, laut it ik
evitient tliat (lic truc thcoretical imîiimum place is betweeii $5.81 amii-
$8.73.

1 ha.ve altol flic follassing estima-tes of cost ati the Niagara Fatîs esttls
lishn.,-,it, to arolucc anc tan o! caribile, at rate oîf o titslier ml.y.

Il requires 200 1Eltctrical11 .1'.. 24 liatîrs at $2o lier year, $îo 95
1,440 Ibaç. Coke @ $3. So lier ton .............. :'.52
i ,Soo lIas. Uie @~ 4. s0 fier ton ............. 4.05
Laibor, Detîreciatian, &e., &e ................ 6. iS

$23. 70
It is nuîke.-ulle (huit ilais esti,îite is souiucwhat ini exceas tif Ile

Uhcrennedal values as taîti dawn Ib> Hoar.iustoan anti Kennetl, anti
îîay lie tiiproveti on as expierience is gaines!.

1 was informuieti that the rmrst nun of carlidii.iiuf.ictiriii at Niaigara%
FI"als early in Mýay gaVe aiuout 25%. better results than their estimmîte,
antI that tbey lictet( ta imuprove stiti nuore :as iîey gainueil cxleierîn.ec
ans! tîme men got luscif ta their ssort.

?.r. Witison comascnceui ta crect a factory utt Nerrittotu in ApunI (lit
Uic allti W~elland cantal, ulIicre bie lias secure! 150c) iiursetuosscer a(l Iets
8, () ans! io, andl expeets to tara out cariie ;Ilthde rate tif 7,_ ttl

dimiy -. t the ltîwest poassil ceubt. lie lias aI, ,î, .î "0.r ) aie,.
amlotnt a! powcer in the pirovince saf Qn:laclcrr lie intenils mn mî1.lamî
factutre not only for C.'uata, laut for esîîort ta forcign eutintric.

It is quite evitient front tht repart oftuc Pruogressive Age aiiuiiiccsn.
ans! (roni the experience of Uhe Niaçara Falls 'oiîa iiit:I la c.tlchii

carlitute cain lie malle anti soiti at a prîce ta euuiiete ssitli tiiar> g.
.ant lectrie liglit.

It taisestr (o roîuce 1o0 fls. cariit, as slunwvn tlicciictic.illy, S7 i12
fils. lime anti 56!4 tils. of cartbon :of the -lter 37 112 Its ciiiî
ssitb tue meat calcium anti 18,3 lias. comabine witti dit 25 Ilsifi 1'
of the lime, anti escapes flran the fîîrnacc as carlton rnontà%itle, inasccirit-
ance seith the foltowing formulat:

CaO0 +3C =CaCs +CO.
87JÇ Ilbs. +56g Ilms =zooalbs. +4W3~ Ili-i.
Ca C2 = C's +Csý.
aoo lias. =623411)s.+37 812 tus.L

cO0 =C +0.
43Y.flas. = 18;14bs.e+2 5 tils.

Calcillm calidîe cantains 62.5 Pits Of calcilui antd 37.5 lxs. tif
carlton in 1o0, anti seben tarauglît into contact %vitlla wattr acctyleiie i,
gcntraeit tu tht extent of 5.89 ctbit: (cet of gas tai i.acm Itumnm aîf

carluide useti ; or by se'ight ioo fls. oif cartiide ans! S6'4 1h'. îîf tS
eiO'0V4063 Itas. afacet),lene iq ant immii 115.62 1l6>. <Ii cie îyîirtie

<siactes! lime) in accardance wîtb tic (altowing (omîuila.
Ca C2+ 2112 0 =CaO12s0+ C-'i2 li2.

10o +S56.25 = (15.62 + 40.625.
Thle acetylene gas Sa gnceateut. contains in 100 tV1rts 92.3 l'rc to

ca1rlon anti 7.7 Parts O! hydmogen, or in tîte 4o.625 ixonus% gemiratei
(moit (0o Ia, aicarii we )lave 37 1/2 fls. -of carban anti 3.1 Il-. tif
hydrogen.

Accsytec cac tac produet front cantaîde hîy the itîitiun tif %%.lier nii.
distributeti anti staremi in a gasolmeter, or tlue gas nîiay liec<miins't
into a liquiti anti iscit in a stuitalile cytînder ans! trawn su!!a, me-itiir.1
for consomption, a redicing valve lueiag adjusiti( ta give tîme sicce*.ar,
Jpressure for laîraing. One cilt foot of liquiti exjmnis intri 400 ceit
(e.1 of itlumn.itig gaz, ao that a large suupply ray> tan. stomt! in a mcry'
sai:.ll space, but for experimental purposes. anti for a imîiteci summpl>' it is
preferabi to mate the gala direct from carîitte anti store it in a gasti'
meter.

flac pressure neccessary to liqui(y a.cctylene Icenitiplait the tempecra-
tomre. At 67' it rerquires S pressure of neanly 600 lin'., -it 32' 323 ln.
at 28.6' below zera 135 lIas., anti nt i ibo' liettu er,, 15 lias. Wn. sec
ftact is no danger o! frccziag il in any haitable pîlace.

As anr illuminant a.cetylene surpassecs in Iîriliaacy aIl tîtlier îlhumlliumi.ni'u
known. When bornes! l tlue rate of 5 culîj e fet utr liant il gavc. 24~o
ta 250) c. 1., sshcrcas the blest =1a or tetr gas rarcty escecîls 22 cautllcs,
for ^cad 5 esabic feet lmunacliper haur Acetylmie gai talli- g * ves, I0 ti
12 112 limes the fighst of 0rîiinary gas. tir iooo fcet i% t-nimivaient t,,
10i,00(ta i2.500 of ortiinary gar. Acetytene is a comnuercially lttmre
gas, eoataining 98 per cent. acetytenc soit 2 îîCr Cemit Of air, (tice lattes
havmng alîglt traces a! other substanccs. It -, cea" anti eîimlt'. ith
specifie gravity of 0.91.

When a tight is nliplitt] ta aict>lcne iii opien -air, it hum-s maili, a
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ligl >rllow lent %*Ci)- mnok>' da.inie,.e accolanCtil ta(if eLiScl1.11,t: ritlic%
ii Carulson. laits %Iv cpl' i fîîiiil andî dillivlil îîîîdet suglale lc mîcsî il

givc.4 an ec iii rîîcy liige o huie liglil ît-Ci.ciîîling file x.lyroc liglil,
asii l ic ,icaîcsl aiîîriia)cls ai color assis putily lu sunîlight of any kîiuwn

Aceiylcnc, sihîcn iîiail fautue qclî che ,icniial, %as lcnnwn Io lic
vely iliI4nolî'. liti a% %faille f(ausi signe lii catel l i k )rr.V'cd lu lbc
lmi. njuioïiîiilian gtiiuiaiy 11%C~ i <rng puitîgenl sutc I is a ~îe
guarti . as nt) une case sislîain iiifn a iîsiit of il fi stsi*icîcîîî 1>' long

;!talc, t lie lkaritîild hiaidy fier liflicîl %tlice filie gtisl iItawv i>t flic

,:glas%, ini %tarit anl evenlflic ', l<l1n'-~ild " cjII flot11> gel Wo Itlrc) l>cfttc
àl 5-01 sigîlei1 e!sc wiiilil lic cteiiîîplegi <o iicîac. 'l'lie ffcî (liti

<lile litiîiiimi 8yi'l % raillli la) ilîtqIî.iti allit Nttllbll)-, lait sille iî k ah'
siol.Ç le)> elie IlliuM

1 il docs nolrs cîîiihii ju it jh il ;il asihiyxi.
ails Ir%. rt1111411).liait cailinfii ra... Mulîis.11 tif Fliîlcc and! otiirs

«XuI .il s )a) '%illiitact11 provs COYIClicly (liaI ccxil g.ï ties iilucil
gIloure. liiucliiis i hia aiclciie.

Acetyleîîc. %titresi Iljlillixe M iit 4 fiie%' ils voluime of auiîiuîoý;ilîctic
.lit. h t'uiiic.. iliglitly eslll.s . andi< grcii il% ii.ilItulii cx~llsîbilitîy

wili 12 voltuit5 dif .ir, tleccea.iig tilt fil 20 volumeis il Cefisci Io lic
vspOiL. Coal gis lucblvu; ilis illllîsl e'slluîsillll i .liw 5 votlumeis

*f alir. M) iti tiili. g.is1% a% malle c,11ob1i lisait ficct)iylc. Accidecnts
.assi esilciit)ns 1cIlltil eccnttly- have given illc ilîtilrcssii tiat flic gas is
scrt' ilanlgerous. L.ct tés txauîinu fIis fratuîre. T.I<c flic case of thc
accideintlmis (ýucl>cc laitu sier. %et ingciitius iiechmanc salade tais owfl
îl>îialooi fligicc end catille ,lic %%a.s expetimiilhfg wiîlî flic gas asflîler

ici'ýiii. eni liqirif>l %0J fs go gct il 11110 clic sniallest lKistlie lu e
leail assise lasse 8 ancheis Ijnï andi 4,sit:iv, laîsîcr ssiil cati hors

t îiib., fi liIlcte gaîgc fit selle tilti andi avalve ai hIl ulster. 1le liast
lefiClitil a pitme t 36o) lts. tai mets, saiii iihicing chiat flic gas was
tsc.i)iiig attenfie %ilvaIe, lic utçI a ha.sniîic i l â(011 flic leak, s%viil a
a laitiî of ic Ilae hîîtik au.1> anid flic gas ectca)iiig .i.iuck tais]) ai
flic c> e. dwîi a i t: Wlaliîî andl killmng failli ifllaiilly. (Jithiîiay air
1111 Ici suiiular oîlulilîio ti11 liaite lwetii as fatial. le %%.as aîioî.
itîmoitl ab fl ic lin cnýI' oiret tin an m ,i ot 11 andl flic mode iiiuc ess.<lai
litS ,'ttxxil sit li 1rcssîic. 'l'lîe:rc 51as lit) expîlosionî i Ilic cotoIIÇ9,b velilicî

flic cxliltii.iiiii ait Ncw 1llascii, Coln., 2 esti Jaîiîîiry [.ast, was cflusetl

:.> %,v mcsimlleitigsilla liqîuidt ctl nc, %[aider a pîem~urc of 600
à,. . ti uu assis I lrestiic ýaIl atcicictç tcpuitîcîl iglil lie tracctl

ski tînatiuiretl Isituies cs1uerisiîciinr o ilh cruîil aîiiraî u,, assis ignor-
-ai tif the nccc'.ay condtionliîî' fos sIcy Wc L.nibi ilsit aIr, oflier,

ga t gele ,iciat ilaiget titis. liliel cersinf coinditionis [)itl iaiiiilcsb
'Affes îuiiil) coulttoileu, andI il 55 n0 aigutniii agauist ,iittln thi<

ai 8, alm) tlalîigttous whcii ililltiol)cîly lîandtlli.

ti'heii I furît %avi acelylcîte gas ini Scîiciîtc 4 I cIt soir' fuir the
clii u c'îîiuaî>'sIhcct'c I i hiiiîiglbt Illc gas ct)IIpan,.ll, sciuildtlrthiy>

.1iluptil ie udrw ga -%lis regain ihîir fuuiiier oiuiupîy<f lrgligiîig. llut 1
ti, itiat fes quille st *lowncasî niuio I reaic<lizai tlic Iliargii t culit of

1îtiitiiiisi i% flot bc) gtenal audî liliese flint gai% cciîîiissils feci flic
r.isiicti ilcuahIy. vol tii lctric. tiiilcN% îlîey adillt hIe newî gai titi uî.c
l'tire, tir as% au11 ciiilliher t<s iliir lite.;cnî oiîlîut. il L% sajîl Ici lic îiscftîl
as ai entiicher for coal gas, leit <tit si suitall foîr waie! gi.

l'îtif. I &wcs, tir 1..îglaîîl iles orîî tife Uict gai Xuatlogli( iac ec, bug-
gi-sîs thâi ga> couîîliîcs hliulti ulîsiriîuiîc a low illusiîunaî iig cîî.l gab *îf

.ttxiul 12 c.1i, ilîtîligl iltt'it malis .e furlcainîg. couik'ing, tic., tet iîu liai
cacil place ti.iîilg illuilinalingi gas lic %Uliitic U Lîl a cyliiitlr of amey.
leste iii lic frit jin Uiclellustiîîîaiing saiies in a ccrtain tliciîiiit Pîris

1xiuiii.în. DYv sicî sucli j1îucvss ais liais flatte ruîiains a large f'ie lil (ir
ciLal g.: 4iliirs'% ic ions andl %vaic gat; iiii go.

Thei incantlrscci liglît lîAs lct fuîtl plac for intcrilir illîiiiîaiion on
accolati oif kilsscilîc illiîity, cctlncs<;. audî flot witladiîasing o.>gcn
tronsi -thit luit -. ittliîîg aimionis clcnicins ta i. jctt lcuc will tliidc
tlis ficisil fluic jicantle!ciil huit) . i s a pîute, silîiic, striat>- i;gllt.
tiffltw lucat;ltt îouvit ihîlramus %scry- lflîe îîx>gcn frotte mieu ait, -.%lts
tscs fini ailt îiiîpuitiic, I ii n> gi cal cSitn. Its llaîîîchla% eluulal
ti.po ti tcom tiegicc:; C., %%î'l faitansary g.îs lia% 1400 tg. C , sllet n:;

qînly tii'oeîl (<i nc.f'ificcniii of ellc tquanîity is uscu! fîîr cqtîal lig li, et$
licatin- cffTc is uligliily iii cxccs% <if flic incantIcscii sels)lh.

Taisîîig flic ilicoaictical E si. P. ncc«tsary ci îiiocluce une sitn of
caihidie .ýs 3çis) li.p. lais .e ants flic s.aiiic for asii! i îcu

ligit Ihi n.anicSccni 4 3ai l311111s, %%c hIavc fic le oLîg 3000.\746
..-- 23 S,cGfssatts+64 giv's 34.(9-0 t6 c.p. lauîili for unc ititut, Or 1453

Imu, isuîg :4 li'îîir< tintiiuuly.
'Mlc N.atter pi. ci cqiials mine tien caridtl, whlicli huîrncil ai !4 fuxît

blancetirî give ;t,500 i63S c.. lighis. oir t.lt3 liurnaing z4 hiat%. Tisi',
gavecs a iusii app1arrim'ly in lavur oif eiccific ligliting. Itit you cannut
tise ail peulr çlcs'iric liglis ait the source of clicaint igeuroctiiin. nor clin
a Cotiinitîii evcn lomu fuor =4 hOturs, lati lac in addliition ti sustaui
lusses in t!'ditiiui mine chiars îitop<oioual to ellic iisice convcycil
alsu lanjil tcncs. âls. WIih flic catiduh il ký (biflcrent lt cale lic masIe
ai elle lilac <if clicaîsesi îiioductluîn on a constant lmau iiglîî asis îlay,
antl a slils Minri ittfiouhl %shs: catidc tu aný' illacecsi l wicic il
cage lic us.ed o il& full ponsct MiiIinu lot. Fi~gues: ui fui >'oît.bcic

Ose pissuent oif lîaisiîîllting elrcîic Curitnt (tir îic la Ioi Io() îiilcs from
source oif lîrodlleiiorà -.%ltsilraiîslîiiing catptoie Il)' frc'iglit elic 'Unic
qilance, andlhi s otar nnu %%îl lic Iaigcl>' in favait ofcatbiîc. litnce.
for tise in close îîrosiiilii>'i t.1c eleI)%t hililis on a .. leitl>' cîcu It<iî dla)'
atnti nighil, flic ci>5t will lic alxoult 111 sanic if issecr cn'as the saine, lit

a% ba lis k fot 1îraeîîeaulc in cîcctie liglitinug. fic tiaîgin ks in fasovr tif
tnittiilc. lit fnit lo -uh an exicni a-, to Ncriusly leurs flic cîctie colis-
luflit' riiilî>lt-sng elie ibest appatautis, usîer the lîott inîjîrocuÇl einîli'
tionç. as tgal- ttus iii large celles, lait et a% isilile ini seîlli gownî
sshrrc itar bic andl iiouti conseîiical c"inîiiiionç canoti lic obt.aincîl anud
a ilîtiroughtliianagei sceutirci, %it alii ia ic e-cîcniific as 'sel1 a,, thc

'Mic case tif tIîiýtihiuiI)g acctylcnc Ltt rcniarlahle. Oss iig uni is seigle
illuîinsain peosse. s-ci' tîiallnain illes i1a2' bc uscul, andl as (ro3I

(l fiait aLTect i elie piillcs neti only lie laid bàcltow flic surfae, %o tint
litile or no cxîicisc narctis Is iîicîicî in passais a lown. Il fhic cosi <il
mains tapaas ce* of poses senitt %%ires flei ettrai station or gas hIOUuC nilly
reqîîifes a sîîîall tanhk for a gcncralior aenti a gasorneter ocf suitablc sizc,
as coîiilared suithli ginses, bioisera; and dlynamios running whten onîy one
light is racquireil.

We uaay Ibmn coancluîlc thai in the race for sîiprermacy closer econouiy
sll lic pracîiseil, licmer service gis'cn, tieltîublic will lac li)eiîîetd, aIl

will Ici Ilîcir light shîinc to flic Ilest of ihtir ah>iliîy, andti hu one bLti
dcsciving of jearonage will surive.

PO''E1: TRANSMISSION 13Y POLYPHASE EL M. E.S.
I:v ('. o uîiilis':

'l'in t iiilip.<in of filie îîaîiral rî'oîlî'tirvso a î'ouitr i% a 111:1 <î'
swlihi liiiboulas iî<ere" ille niîl' <t'e 'ligiieer tipomi iili tles olset.
i lic (if îuisl ilicîltii' les'eloiîiit ;îliiti îîiîy elle ca;uitalusl
si-lits its (lie lcook for ls'lmi'ia îtl(it eleoiciiiîis<li andî ilit'
iolmiieiamî %viei havie (lit' gras e orîcisiîhl dfciî î.î'iîg :a liatitli's
etiiîrgit-, imîto t eliuniioctlis-e cliaiiils.

Tlhe' aists iîi cliet't huaitiraI powîer, ssietliîr in ellet f'orte% tif
coal fieldls oir latrge rives%, i% a nationiîal isseiite ilip~orltancu' ii
sîhiehi il is itii>îoNilile ici con.%$s ila, cisitiit iii. :is il duuî's fle
s-dry lai:î,' î-hierv'ni resl (licie îîaimic î iîîg ii ries iluai go
tîssarti- iîiakiiîg t nlationî sefsiîîsriî id lîitigrt!%is'e. 'l'lt'

l'tidtliîîî tif Grenut lIitatiî'u commeiiîrciatl i ciilec is lier
iiimenseL Cîal field', t'iihîg Illirtîcse of nîaîî'eîîimga
lai lic Carrietl cii ;iejeîsstl aitl lites gis aîig lacs à ver% fils or-
-IbleN.IMI i t (111 îîs1sC<iitîîî siilà Otllrîiiuicîiigiaiu An-
uulîci favtîng circutiisîlcc i hiai lier iussîîîeîîs.%t llhîjIobii. orf irîîsi
tire, aie if fat iii ;lil cases eoliguui1% 10, t lt'as 5ros'e fi. ile
cons fieldhs. 'llie pois-cc, thicrefore. j'. iieas-l> ciii thec 51551< sliu'rî il
as scaîl ', ais tiig ici lier isiiul:r 1 îosii'oi., Illeî gret'i Ilighsî.1>
oif cmmuîîere - 1lie ;1t1l-lsa t te ter>' tdostr, tel' hiur fî.li L

G re.:t lîrman, lriu'l>hîly, lias icleai mî.uifaitr nli auJ shiiiiiig
racismles :ravs' ialerîa, rass 15055cr, msatras igîîa .l tî a tei
flatte a1 Vt'i' restîcieil :Irea. lis camada, sie Ili.t Ille illitv.t. s

sie-r.tsi powetr, raie' saiermal, greai igîi>s hll vie r.srel>
fints fiscsiale lise aie elle sisie 'spit. 'Aîîre igificîl Cteaî
lirîtami frontî i lie otlel Cais11atia enlise titres <i tiet' VI for elle
tIc loinisent :îîid iliizaitu file Uc oshmiiiîug tif îtosî M .i(tereîi

aitis'aiîitgcs. %%-e lisse grrt aid relialile %s;tpissie sie l1.1t,
mîîîît'îîsle iaîiiral îî-'ahlî lit ores. anid tmîîîler, eiç,, aitl sst lu.îs4 e lile

liigliva>' tif flic greai lakesnid ris-cc. anscuite,.l.îd pris aie
t-siht'rîrisc! lia% 1irsiided, as sieil, f.tlî~-aits c.tii; Ial isuprlaig

ha~iiielli wu fretjîemsill' ollîserse (liaint i î' suîe are :to
suItt.It<ci as It% liî, colipharils-t'lv musaceuisiie et% r.iw>s lthus

îîiaiuiacl nîmg esahiislise in iiOu-cIer hol as ail tîcuel us c".e tif elle
formler ttiv.sit:tge. lias-e (o hiîcn<c ilueiiselses %ii;srih villa
resps'i.'i to fltc latsser. 'Flicosi oif lîianlitig, etcsliiiiî .. ~
lacitg a s'en apiî ia'îtlut f'actor11 in elue tuaIl mark'et cout (if inlîs:îst
facîtureed artit7les. <lut' cosi tif nu ntlliitinnl imin e î'tvesil Ie proc.
!lit'uig pisntl :tmsts liti' sliiiiltigig pinti. i% sttiii oiC c gIvai a t>
suteî il '<uiieuit le%, Iti' t~ieui; c o li5Cne ai filet sllipinmg
leoiiui esel t'ii iîgli essai ~is< Ilile 18e oIr a1 more t'xpisst'
puisser. Au,>' tîîeuuîs illerefcre Ihiat 'taIe cvai) Istls'ej ut' lie

ilni h'l is of (lie greai esi îatîc lieIo a tias ifa; lîiig t'tiiuiii v'.
'Thle itit'ui5t' cotuipctitiis imn :filso tuiifa etirwing inulirics lia% tiie

ilsc'ieilî'l iîuenec' to lcisçî' seliitg pirieu,, iud tlis nî'îîtiiî oif
liroîiî( isîtîsi lic sai'lad tai eilhîi' hyi'a di'1irciaUi'ii' im il h' îuality s' c

ithe lii-oltui'<î, tr st>' a rigicl'ti'u <fi'tir iuyl ia nifuriiiiiig
ilroceîscs. 'l'lme .'os tif pirîdticiioii 11111s go cluwtl, atîci 11 ami> eîois
tif lovs-î'nig iL imisi lie aisaiieul of. Wec situe iîcî 'iicint

isaî'îiters', sic ctîctc'u clt' osmr fat'ttînits roulait dt lit'st %llilijiuug
lil.aee,. vt' go ssliî i:tbcîi i% cîease i eîre liower ik clcapesNi.
landIt'i''lis traiisjioritîs loNs u~' We doî aiiyllluimig io s.'us.î a

Ct*iii ii t liuiit! d' o ltllaîr,, tractilion elIte euigisiieî' fnt'ctiîmcîiîiy Ilfs
test? re .îiitnisiit>' oif s.tsuiig il. ii lhi.% iaîd% elle lusiicy of î'otsceii.
h -ttii lk',ci'iiiies ie tif elle ,Iriicdile.% (if p5)wer' gcuicttiti, a'. ini

.iisus mi puise dtiribiutin rce'iFe.s as CIO,(! niieuliîu as,
dc, elle tlisiriitioit of eule gondsti. lic isamis iii gi.uerai flie

litsive as Cluc.all> as essaiile a ttl itraisimit il ai flic itu.i7ig

lhiui< sî'ith Iluleas C.i'asiet Mîidtlhie asailllitCslf as facr as; îîos
:ilîle oif cicr>' nattecas atisauiage-iiaiîiral gas, isaier for conut-is
fit-,. sialec fails, etc. We' arc ail wiciaii i h fs" ige asai iiie:îîis
oi raiiisiiii> hielliig aits sliaif<isg. gears, hîydr.iulic nuî
[)fief iuali Lc sit' :mîld sto or assai kiiuss tient flic fcictitîîal amui!
otlier lost' lis'itt's tiii'ilins arc %o grc:î( liant ver' sOusî a liiiii.

1.4 rene'liei, lstIiitln îîhiic! iî i% floi ctiieciall>' iMssiilclt Io Ir.tus-
allie. Iheure i-e final. fot caii!> iiiaitfi liiig tîî's nuît

bilgs ut est'm ins ilot larger faî'îurics tai scierai geiitraiitig
,sniis. are us'iesaus' bult s ( or licese lost' vtiry5'c large

ilieme-fîtru. aItla esiiiîial al iitoud of sert ois-ttc rcr
artiuiiig Io es'asî cî cl ay, in thue îîsau> pi<îerfoi river., fliat
îhraiu (in tf Camaila. Il a5silu> luecattse fle lu.c ,res ailsia>',
or îf lier %13i1j1;ltIig potîLi %s Cac distiuit frouii i..t' î'a(c'rfall iliai elle

poe canos lie Ioiîss<tt %n fadlor>' osi elle railiî'aî', atci lte
exica haut lais cansage s-oîulci ititside ats ndiiinuial eXieLIse
tlîaI sitîîld lie lirli'ibhottr>. If the îlio'er Cîîuud lai rautuiiiies.! ai
rtts:tihie cosî frîîii flic sîa<er Io i i'1 coiiienicii< Iloi<im oni

tht, iailsas'. filet% elte îiiilizaiotî of fic ient casoier ats elle gaoil
i raàiixt i cilie'. uulglit lttuclîr b.'ciîîcucal .uheiog<us

Ii, iioîs' sonsie >'cacs iicc' tflic- %tiit.ii'tlity of 'ecitricii- fîr flic
(raitiiisioul<of %vwr ia% recogiieu, nti se hiavet SCeis cec'
trient îiacluiiicry conuing mîore anti mire inio tise, outitig oatîer
seiliod.. andt Iirivitig is î;i, ori' fnit <nI' on prnciicztI butalsIo

oni commeiirciaîl grotiis. 1%Vc hîaî' secis gesicartt% grows froutsi
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25, S", i oo li.p., to i ,ooo li.p. ira Nize per saisit ; %ve lî:ve ti rau'.îited
tIllepiwra coiî'.tamill iîîcaiîîtiig %0 ltagts tel tes *oo V. fls. tdîrî'eî-

ciVre its~, (or eeci gre;.îir ini erie. iaeiii' aklid we 11.1w. c 'cu
elle dlirct' cutrrenýst e% olvc lii' elie alical liai ilg smlitiîl, liait thlitiî'

11110 the laît id sl igit typle, elle pthtli tsu iai ill lg - anid
tî wea flhial ir lîsî.ail. î i po îwer, ti 1aît'lit; i cd t't M i Ilessile'.

a )f 1 0'oo '.01%,h siS .ait' .l on .i aîoiliîili, or h ai i:îî tzgt.
w~ise'îe il .ý iill)tb.%iliI eto locatte %i fi'tr' îiî oVvr îlist;îices
r.itigisig frîîiî a <i.'. litinîdreî yat'.t to. thuri ilile'. aid lilore; m.W
final t(i'%t lag aîîîilî'.o rgv Iîsiiîg iii idil loi c'. crv

miîis iai du douît's jiiipO lit toiast% ot frotteî l.elle te ooi<<
littr'e poiwer.
llîi' tiiu laoe %îîîcidîî is d'îig or Ille liceld ofr ecci ri'di p ,''.'iiiltie'.

li:1% alot licei il diiied liy liiaîllt..,I gruîwt l ont lv. A%. tus'. liclil
'.. dcIî'd ie Ilie %vieliev ueveloped -, iînlis o'. cdl iîe1Ilîîîd lîd toL0l

patcc wîi l iîicre.ted dcîiiîd. aîiî %viite il %V;%. (bligiui.tll'. ell
ileiliaid tuait etîuîcl ilie iliicli 101 el' liolyîi:qc cite icl ibI v

luiae i relit'% li. c ii il Sels tlis et li i ) 1 1 laolî voi,'s i
-ai-( of edcti i'a geliel-alion, t is ' ioîid îîl iiili7atiii, amd ellue
oid fooîlla; c -;c: timo .. s k liglîtit lii ait( lt kll t' tilt iliet-1

coi,,cnit jîlaui, N î. lt oiîgcr sîilcscîi use te l atiiîiiateîaii
eulîri t viclîiisý.

Il i;~ ili o î.' î l r woyuîa. is kaîig i Iî:tt iai'. tes:i
îlervd Commeîirei:0lly tios'îihlt. elled ai1t i. îa 1,11ii;."loti tif iboîve.
uiver greailiaîec. sieîd ilr'oî.c ~i luttel îiccî:iîi'l t.ir

a-en quiiretl. essaiîa'« ient, si- .î îercl v triiavalierte:tt-
isel e i>,r.-co is ; arc gcicatd %ea aictltllv at% sortel. .1m1i lit)c',.11

pCctgliarlrleil' î tlie iil' 0".(Jillg, lsowe'. c , go i lîcir
dullceîîc iiiîîl ieu î iclul. llîodliccil Il% tilvmiî li:1ve difl'rcîi

'.alîcs ai i lise sa li stalit. mia il is li thlus 'tioti iait elle rectîliatr
îîî oîwcrai î t ic ul iit.'s etllei.sdc A ikt, elle li w'.er
aIsiîîtiiig diirrdlit', al i flînse peiirplicilotitei muet %%-its li
Mtrtcrtiîg currait a oî%k .îî- ct île. -t lit iink plui' c kiîig. muîd
ais .1 î ie ;i'.iîidal îlîjlort.tlit c %lil tl.titiîî %0.1 ciîcil eiN ii.

cratîci. . ;îîg 1lso tii elle Losilli os ;ii elle -,.aîîi~ tltt (if
se'. crai ,~ i.1 dilfcrmîig mi pt.'.,oluuîttioî I e whiiicla arc
aloi:îrîi unt sNiîglc luls .iLsi. ueore Iîrtu'tetiiig i ot i lîci-n
sIdel aiîoî tit elle îilîiitî.a ;tt îoîî'i, .siî tc.%% li on, or ile.'c t 1s:ititics.
el lie 01 o ilicsi tii trate tie pitgiesr *.olitioi ofi elctiricail

worksîi1g frontî dîreci Ciment c ilit, i s'iîîîple tsterai.ttîlg, agi) li
pothlî se ailteicîuîig. Up IiI iiîiiu re4t-i'l> dirctî tiîrrelîl w%-a,
ellic (ld illeamis o t'. emr t aiîîsi mid dtllîill;oll litit Illc
lîîi o isîli e' cs'aiîl oisjosu th% lil'. iiilod a as sel lti%
tlua ita Ile oI t tujî1îr for Lasrge ai c.îs or lonîg Jkaî. e llsie-
lîrolîltîlinî.c, ;aiî vletle a-is tîii go t(liceitrîîmî tun r i i'.i',d
%villa 1sttl tr.tiisforîiîcr.. 13. tlis îne.mn.t.isîisiî l. g
Could lic a'. igiî t.% rcqîîired, tnîd titi ltz.î tulis lire.îitrc a', lot%%. liait
laure ag.1i11 was t' veciy '.a.itiot4Isi'liiîîtattoîi (Ille 10 tie fi t liai
iiotorsN ctiîlîl %lot lic amiade g0opîî.î auii torily, o1 Ill l r-
imsiîg cirrelit. Onice sa tuad hroîglit iil> to specd, tilt, wVotdl

go it assut iî vcrlomidi, liaitl tlîcîî m510hll ii rccîîired '.oîivî
înccîdît'oiire tif piot'. r ici %ttit thlîcîî, mieach .% t *.eicai

cagîisse. li, t us iO 4vidcîit tuai suchl miotor, CouidlaiO sut Ntti f. oîii
res, ais caucli rîatlecolt waîs sibjecicîl to calmai foircc, tetinîg

ii tîuol o e.teils otlicr tnd iliercforc sîcîli riizuîîg ;cdi tiller
it aas. l'ikc ib ic lcu ciii rc tif ;aîs eiigince. Thlis %v.ic lle lma r.

field ofnau orîhiîiaîv D. C. miotter. Th'is diliucîiiiv %.a tovcrconic lit
elle feorîiauiioii of '.a revolvinîg fiecld, aîîd ~l-1iausc cîirctelts arc

jcsaefoir tIlui' Theruoc rioIplîeiî.s $if I lle rc'l.-Ilîg field
'arct Icalle atlLi elle-'s' go)%'.ci iig elic: r(-,qile.tit f î iaialfoirce.

aiio; dhi ît1 en ils vvet-i on 1 li( .aiet- i's io 1o,

etl Ni d ta-o force, -- A Il -3 :actinmg w.'illi kaitowîî sîru'îigilî ie
il lie elle dircttinis of tlle arrosv.. 'llc direciioti i wllcll MI %uill
lue forctl-licrcsilit directionî of elle rc'- svl lic M'u R,
sçiilii s elle cliagoil.ai (if tllce :rallgruî funîicd hiy dirawhvig
liairatlîcs to A sîied 13. :%ow, *et i: liîis til

s.îka lin1 anglec R.SII ilà an;gle R.NlIi
si t l inýs2zî .I

. n ar - ngl i<, iialeIA
-sied t.% ,;idc -t=.ide A, tlîcrcfore

ide A sin RII 

a-lied tiant if '.vc cailse '.ices A, 13, go vnaly li.,riiioiîh'aulîy utc shahi
atlso Ca*Iisc, anigles RMNIB, RNA to v.aryý ;îrîtîial a îid ccuîsic-

qcll' svc çcao c.tuse Ille Jiaigoîas MR ici ,w'.ing bctu'.îCîî poiinoils
à 1i aîîl MA. No'.'. MIZ s tîte resîuliaîit of iiv î'.t fret' Ictitîg
îtiguilicr a oîcîieil if we caiîs.c ulîcse ftirccs% to sary lîaîrîîiolli'

Caîlhv liii strcîgil (rciiiinig esi',taini iii cdirectinî) Ie rc'.isltauît
dilcion %sdll s'wuiiig . tbuovcdrle c. A>liî Ilsi'. îniîiciîule

to Itagslicts, .11d am atrîlittlfe, utc Ca111 caisse I lle resitat
îlnglictac: fieldl go ruavolse. Tu'o clectroiîîaglict', 4%, Il, arc 1laccd

raulaadlly, amd auruasp'iatl eliergiycl luy cisrreîits wieli eai lue
s-araed in turesigili Ilu'. :eitîs' Couiis'c'it licasi', s.'uu' t rlit'<vît:it.
Frotte lie Cenitre' la of ill arc a au pt, ;% liîilg :îîî aîrîîî.îre M

caiialle of '.viiigilig. i'-st or aIl simpletîc A i'. eticl gii.ei, il liig
lefl dc:iîl; M i'. cirectl~ il rUmcidi î*îl ii , eaiJ R M i Ilie irlcioiî tir
%fi uigcst sigîielit ta pllt. 'llit-le A i.% ls'fm Mlle. andii 1; ks graîlîsai:tl'.

vi i e r g i i c ed , mi i d t' u c se, i r o m i g r Ini e r e t: t v t % M 1i m r c ; a i t

Mi

i. 
-

>,

liore to%îtarîls iiscilf, %i> i1l1.1t t'. l 1; li',% luceîa itl.tlî' :1'. '.1rig .
A, .cdi of thill uî ai M %%lttscuillal force, :essa NI will lie- hli

iiîda ay I)et a cc lilcîîi R MI- liciîîg uIc iîcw dirctiionîi f iii:igiiî'i le
strouiges i pull. If iiow% A i% (lwl le rcede, i will mincraiM
lcN ss ai less stroqIîgly, M %%it .uirod loscr ic Il, diic '.troîuigt'.
(lircctîoui IZM3 t'.il lbu tllc restituant plîl. Tiis liy ean liîg i iîe
liîagliî't. A, Il ii %.Iar% ii si rcîigili, mîie tape liu' ttlîcr dowîi, ut-e

lii-%%%-tiiig t lic e'ii.its iîctlald o'.er elie arc %1t iof i lii
cercle. If ut c liasc tller lial Caî C , . s coiîuld pull M
aLil rouindîth uirc le, aîiu dlam is wia.i i'. douea li îiolnliasc., work.

,rite two îcs'r3conlditionis for tli îIrîiîttioîi tir a lesou-iug
field arc dcirîiaîeiialis I îgaî .î lie s-asi titi sieduîu
dowlu, siedl solic ;urr;uîigtciîîîi l ircietdacit whue»iiaýgîict' '.litll
attamîli ticir îîîarxîîîîîîîîî tIr îîîîîîîî t rcigal hl .'t dilTrcîilticiîiî

Tilc fursi Conduitiîon is îlcîtlt glace h) cîcrgiaiîg elle Iiaiglici'.
%vill ah tala î llrreîî', fur sei t ii' aîi.manter elle;#. ItruI)gj)j iii>]

:îssuiîic c .due healilta ;ii a oi c esi iiteg.îtis iiatiiiiîîii,
îa..lgtliroiugli thec zero pon . tiidh Rit li'sceoîdii1' etllih

cîtiîaly giet b> cîieîga'ig t su oIttj.tcellu pole:. liv i 'o iîidc(cîleiiivl;
aLIîcrliatlliug ciirretilt., tissu ofr iulicit Cstrn. ,a fi tlatt ttt Éliaîi cu
otlicr. A giaîîcc ai Ille uiatgraii svmi liiîkc illi. plaîsi. W:î-s-c I

ciiergilcs puole A, sacIl clicrguzcs plei Il. Theli cilrrî'lt ;i: e
atlcrî.litiug Circuit a11>0 riscs aîiud fatili'î. asdc'. lieu E M lV, aîii tiîirc'
faire illie aiili-rure tîrns, aîîd eitiî'ccjiieaitly it: uîî:sgnt itiuî. Wa'.vt

Il lîîlg a lit tIc huChliî wv 1, :u' i rgaIl.s ilîcir eulîlil t.1religil.,
(streigil i lug îir'.uitioîiail iii u cl lîcaglit of st-:iu ev zeus' iro
flleit) tllic 11.iiîaglu l ils fa u'ile Il tehl lilc'li li aiutie t iii ;1 palie A, aîld
we'.1' e lias'c 4 pus;rotdîccd lîa1ruiiîi ill uv iî poil.s. I i îiîîîi lie?
cleatrlv tiiiîuhcrsIooi tuit elle îurisiiel of revolvuig lioles, i, tîlcd-t
oîiv sir iluotor,s ie fiiaicioî (if geiîcrators l)iig ic i ipl> ilîtisi!

shiidE M l J:'s au irr îs Ilccsîfc E M F's ý'aîi na iu»
liv sie .siiie gcîîerator, or I)y stavera cauraos 1:c iictlioi

C;Iiiîloycîh be'iig rctitiercd plis luy the dmaigrauîîî. N, S, trc iwo

;ils hnof.a rinig '.olc. A, Bl, arc two colt, of elle aîiuîr
TIc ttsgtif.tr dli% twie~ tif A. 1,,1i, liat' t lî: isf .\. S. %Vlaciî A i%
rîglît %matelr N, il k gcîîcr:ii iig us una:xiiiîîî E M F. aSilt lat mîomenctî
il i% lîatlfuv.v lîctwecîu N, Si. eail il%, iliuti :ied alth erefuire ils E M 1-

iea.i Â' Ille' arîliaittre riavoltu". qcluck.u-. Il grucliîaillv- gt-I'.
loto a stroliger field, viie A 1'. :tliprti:ic!sitg a tucaiker olite. 'The
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lîîiai etam, wlît ltit',efi t' tIlie I.. M'i 1' Ri Il i% 1,I e.'nî thi le lti ini 4
tIt tlî'trcasig ; st-iei Il iti got imufcer S. ils ,littt itnîk miî them e.
rosie Il,, E' M 1. , rectlt-.cst ' ti t ' iîitiaiiil A 1% lit Ille iiiîdta%. posi.
tici, atîti tlîcrtfîîre il. II Ic F i, eît 'iiefore. iii t lies tw tC t'11l
tirt' lx.'iiig gese11t'ile E M F s, s'. it Il .îi e Ilitii tWi h if o' ut fîh

-litii if wetketilt- tlties tf Ilile E M 1-s. iio titt i [lie' N.kille
iii'tt * st- ano tOli ief Iw sia,-is- tissiiig Ille 1)posii cf flicir
II)tt\i.tiaitd Iiiiltua , 't. i. st-lh resjuecî, lit e:î,'iî ct lier. l)iaigr.îii

Nc. *3%slicîs tlcs ss ,în . li-e E M. 1-*» sere mkeskciîlirotugli
seuîat 't-titi laitd jîilieti re4)'c i- l b ioit' A. Il. iii tiai:itutl

No. i, ste sîtouhld ti, me th lu' iiiilest ftoi-si fîoyu s gt-iierat )r
auid iiottr. i %.tis atirc llias-iilg lin v' oils A, B, luet weei the pothes
N. S, t mtiglit saeIisce, or :îuy caslier etiistiulî assimiler
p)rt)tlillig 2 pti:usc, 1 lplàîts tir 4 ltaeE M 1'%. As,% iicweve'r, thle
iii iettillt-% o ImI % lit 1 .i-' E M Fsthleta mitsiîisiier, laidt iliere i%
ltc ttsis-t.tage iii ilsuîîg sabore lisait fui-ce. ste sîtîli liit cttider ait)y

lltir iîiiiiiluer. lit .1tusitaa gelteraler if is% etldet Ive C.îîî
li jîîas lii:îiîy 'oîii 1lete c irclits ,' ts lien e :tie- le lit a 2

se it hivit 'e ic to %v et. sofir îp'id'î colis.th f l . ortI cfittese
11, glet tl luefoi t' NI, IhîouuIgif f o t tltfat-ti filgs, aul thme eoct'. ouf
Ill lit lrt'e iieuutetsets, cf tî 3p1 iii git le lurouiglîl tc 6

coialritig', ai te cius tir ;a siligît' lmhse tIre v-ciiiîccted to t wo
ttiitt i îî>.'. lai t ai t i îî>c lic ssat't tii:tgt-atitir cf 2 îis

-lait cfr a i ý îiae i euh sliie tl tînt we emsi gi-at'. siiplf

mIi*tait ci-. laitl du %vill hi: las ppîier. .iake a morte sitiipl;- diiatgraiti
c i so ~uutcoils :î righit anigles I t ci tailhier. Ili tili! timier

lî.i.fofr aile E Mî F t iti-e. itet E M1 FYl vîî e'là <il lioits'ait file

tiiViti slits%% front ale ot1itlcd viid cfit lit' eol'i tossartis tllie
.isdctIil. iii tlie direct ait i tuie ai-rts"; liere't lit E M F ii <'tiilt Ot

it it'- it ii- ire ii tn Ilsto :ise dir-ectloti. iterefot e te t'1i1 ecitt.
lii. lie t tit cite, lv ileitstirtt cf iiasiiig tivra. S1lIpsIIe tilt? tcils
lims e t'os't laitt) I lie sc I)t ltlesi ; lien, thlit E M F: liit Ili e 211l

litit %siltitIistiihiiî crf circit'. vcr)' itd %imtplities hIe
iiialît'i fron tlle atbcste poiiit cf s-iew, i ver) , iitrhi coii-i

t ate% il rliait étîiltt'r, I)estîise, Wiere.Is, witi li th iiliditit

di-cîtit% mte lia11th a sîigit' E Ni F il) cadi, iuy Cathîititýg t lit s'et
tîtt Ntr i l-* '% cf di Ireriitg eh:s aIat isig iii t hie sa1 mite ci rdîtit

-litire if 1' tec'.'r ta flindt itlei restlitit E M F. Tlis t esîtîtmit

l).otst9.

tele.ît'i gre.tly lits lite s.w' iii wltîci the :trtiafture w:il ire a-
Coliieteti up). 'hliere are t tii-cc s ' I' str'* lait ''Its taidt

ideiietîgrottpiiig'.; thle formter i% wlgi ite lc ,'il are ill
Joittetiltogetiier aI cie essti, flic chier cuitI' le.tiiig to the circiit'.,
a'% ini Iihgrailit NO. (). 'l'lac %Vcoitit, stere the %itthhig iN cositittu-

t-a l .ti t' ttti-i-it fltiittl.g iii tllit sautle tt'r'îi ' lx-'fore.
Ilut' E .M J. fil tIlle t 't voit t' it'',trtiga t lt îI)CI eig luitîtt

Ille' tît-z iit;lîeitilerî lait tlt! E NI 1 st-lt lias-e ierCfetî ; tîtere'
ftbv it-t u trre'if iii i still lots ttî i ii t Ilit otl)IX)Ite ttîi-c ictof
tslimt it thit luefire - iii tut'- di-es'tioît cf the iiewv ai-rows. tBut il i-,
lilîtis.I il ivtrt'e~it if st jou liiisthe cutisi(l cld f :lait , lie
i-ct tîn ri-.'îîîil frotîti eti lw tti , Itl' ENM 1F'slitg iic sa-.ýIe
dii-etiai. '1'lttrt'faire li ilie twso illi.ist' %%-,ftest% itlsîCaIti cf ltas'iitlg
t st-ci mearit-,irt'ttiî. %s, a-.it joitfiit is-i si i;lt es t if flihe lt caîi

lI,.at illite' sstes failliti tlit' jIit attl fn site li ttc ou1 lidt' tîtî a'.

slt'i ii i)î.îgr t i.It>ItllvIo IIiIi l'd -il

t.sget tien. att eati ftoui %sii.'. as sItcîso ii )i;iî-aiii No. IN. lut lit
tinsais, if stili hie et ut-ut titsi'v tait tiiclîse stîit flie foi-ii
svt ite %%d iea. sii lie tusiu ficisiit ilit'a iîpîvi Dia>tra ut.
Nos. .ssitere t' tit' tuit i f lic 1: M iF se th' flrtm st ies tt ili-c
thtlTeilî o~sîat f Ilite t cls it,'es', lt at-a- issu % siivs, antr

lit-Iit tai %tirt flleîtan -'ti t iltrnt tif tht' illi-. tiierefore tht' foui-tii
t. îlit îîct'slt'.

titis atîtîid tlilt' dîtire l iai-t t ittterv'ttk Il Circit stvire us
maîs il t, a'f. 1 li g)aîai o..

l)iaîIgraiî No. i s.*ts as t*r ecittetici, lait lîcre the

E. IîîîŽ:F hieitweeli tiii.ît'. a 1). lait C.tl, i'.JEsii

ts lici c E i fle îîî.î xiti t it.tge, wdtt 0 i% (lite tîigit' lirotigis
s'.lit the cciilia 18. . frovin fllie î.iîoticf iîo E MI F. Ai flie

saut itsîaIflte E M F heecil lenîiitiuils q., cih ii' .,_- E sin
(0 î 45) . ltati, to .av- stet lîressîtgre lx.ts-cei t is lis-e ssii-es cf

lertîsitl% of alc Iate cuii, auJ i- 45 0 ilth'ai cf flie E M F s-i
ste fociiititts col. If a cittîtn retliant ba, ît'.d. flie prl
bcî.wccît Cliter ottsitie tîid fIlle Coîlittîoîs mi-i st-i bac sillipls'
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doutblle tlle E Nt[ V ni me oit, bunt (tie liresîire Iii lecî ie two t Ii st-
%iiOs% aillis V

2 
- t illl tit.u. Ifrîntitt t%( tut'. .11 Qol s.-- îtu's.ted ii

'' îîsli>î,' 'il is itiiî tlit beltt'ýet-it wîircs;î t>,1) tltirc i uti til t' Il
nirci;slaîvol-taîge ni col t tir E %int 0 %vite lîs,îwt'i %vitres a t',

thIer 'as at voita'gs' no' l'* 2 il E 0 ti 45 or >'a ý;l ni 1g-m 41 tlmes tit'
ilier vnttagc.

sitiait>' i làti 3 tihate E' St t't. l ilt ts oetioniiçttiiituage bic n ceti a :lsast 'aii E ti
0; abtia ici.cezi t. aelit i. E %tiIl (0+1a2c ); ilt ICkt' ccli t' ous

1
t t 1% l ;

(O i i4q> Tise 3rcitgte ltcit %0>' ,imss Uri \h le j iti (0I îs e if tic îre'
Mire ct cen citse .uie ainid tise joinctiont % iî to- ,i tistî, <t seeîsiît' tsctn ecnis>y tw.

ic i% % /3 tiisnaigCat cr 87j ta0 Ifal ;jssae atisittare lie coisisectesi iiselli
fa llssi (ie<i voltage iseisi an>' <n-O mire, ai siislil' (tie utiaege ssf a1 cuit. i>ia.

gî o.o
Gs.eiient !)' ira niriit'tantiîi cirtiiic men1tît tsi sos lion the iit ire

cssissectet. lise agitiitt cf cuitent ini tire titie. aie caictttaicsl itilqlt'. %ailt lie
gesseri restit art 'iýi ai i% tiat ili Ilse itar wiîssissg lise E % Ni rietcii liste nmire% 'ai

gre.ser allsst thâ allte )Iiel>' ts tise cii; n iie tise cutiteti ltisse, assi t.ihiitr tise
hus i le in tice tlistlî' isadittgt tise cisiresiti iii tise lisse cite' are geetice tisait tise

ciliiemti tîstît htint s<icr ci'en tise amie tsf tise n ieC' tu- ii ' ai tisA sisiac
E S.I ,l."î z issI, st tsgohit .tise inatieiiaticaliticîtit1isit ait lttss iitter, n tt cat ti

îrnsiiiht Sisi te nt aallie ti- n d it aii titiat %tige, frimris thculet tsi mise
'ltaisi.itsl fiii'. ugie , istteirittig tiuit

singie ptate ....... .. ... .............. tins)lier c it,.
T-OnýCe 4 wtrei.. ....... ...... ..... tin

T'ire iae 3 " (mise-ls>

misa> leoîiîs'tin te) tise csnhiteriiiii cf i tint ne casa tisu nmil it. WCiil' ' tes
aia ote f tise aiti-aitage ci eti>' tile attrgtitlg cuitent %),%ates ii Isle tattst

40lam it tiatiflatint cf îein ce. W'eci alitiss1%it ai ait)' isuttage 'te isiete atîs titiieil six Cotlcer %tisge ne sic-ite. Wl' casa coicssuenie a itgîsi> eficiei %gratin iait
tcitos titans ils a facici>', t uige, gon n or cel vn a ns jatoua er ira eci> dieclti ici

nulits Cfr as> cire At a tee>. ica'iatse casît. W'eCÇati tuiil tll fancer)' tit'ut si A rail'
'ta>' anîd loni cur goissit st tise carw ainsce, assit ai %lt51e <latîlse 1 tic sueof tise
aisstlamit clieat pincer isîtrunin te teaitectcr.îlciigecof radi tcnîtuie ana>',
toi itsi tise tiaeiscr>. lit fact. 'ecta a ci sscsl>%si cisenîsi> biiig cisc lon-s
(clii Ciirei i h. eissg generateilh> matismc'se agcesi', ansi la)' il totsm jîst cusercîci

corusiserciai cuiîiirtoiîitilbitomi i iscisi tise isct fliot fsîe il' ilie. Mi tti, isîctelît
,ii'îiettt 'te tait tlatge asiosist it iebit' iatîitimi tit ta ta, liînuit%e cicr, 'îta
ani ais te>' tint is'msg Jitatice mrsîtiiiiî uicît naý îtiîiil.eiî in '9, retiaini
toilt>' a înntstîent cf 'ta it tentitite nuscre cnserliàrie. %ilit ais capsital cominle tac
ciTeci a îtictiiar ciuject. 1lie t.atsfteîi'Fratiisfort trfltsiii-0iii1Iiaî traittisiuitei 3(0
lircit leiner cicr a1 stîtance tif t te toile ; att it t iricsîe> cf tise cilte Iliait %ta% en
large ni 7ý Ir ceuse. Timsaite iatntagcî cf cnt S53ece ait cf Csccîtratinieîli
efcI'cmt dtîmrîliiuti ai eiisicei ai iiaiieh nîctî c îsi'iista cîrienti.

Itlia oi ea>istiit isi abt. %si'ss.l tient 14 tisci>' lise niecisanicot coii-
iiatiesi cfxscrai tingie isisate oiseitanj î>m.iu, il 'titi tisuefi c c tiett

tisait ail tise csntiiois inisereuin 10ingie lu mi'e isrranist'i>'st 'til tic trset Wlitt% in
ttîCIivîis i ikisit'. ài tise Siitasatii ioncd etsiîsu ils.rtat cautset tise etisistioi

si tis ater. are iii genera i tutîl& nait cieclut t Isait tîtisi ;iiisu ie ot <le fîrtîer, so ce:
Cint <ai lis e seacîton, atietsttît tise i.iCo lcfis aîeuîaîîsg cîsreîs ai tarit, hasea Diecte
nînse aîî'areciaiiie influnence latt reituei uncre caefitil astenîtian mtî îeiî iiae îler

nuis Ilua ise>'tttiean cingle isiase tigistiit ui-ci. W%'isriea ini auietisatint' tighisiig
is1ianti tise reacîstîs ansi tslaucisce cf ia»crieiu, anîtucîsos, ucaînciîy aie isegligît, e cr
costitiraticl>'%0 ti nt large assoaltt cf t'ecicr aie ta r tic lraiiisttei cicr gicat

tiiatc-, tse>' luit 0i1tk. tiecoutie apusciaiste, lent a e â%t)i ce>'siiiea-.ibie factoir il% tise
caictitaisisi, tf tise circîîti aiît Isle tie cf tise h'eteratSir tisiti

lt yeiti a tsieticsteasn aitcîsîisî tise inutiiiis tif huon tl' lieanatinR'
cuneit% 1. h iîà a -ait cf înagîàsîc frictioti. atid relirjlît in er ta overensle il.
Indutin iait ESt t" genctitei 'it anst» Ileaiisiiuuiit tit a fait atseinaîiisg ESt t"

antitts te pcît tise tise iiisîîseusss ENt F-.htii rtaciasisrlîiatigeer
nîsîr valueittit' Est F <c -cuit a Sitireitý curemît ttrousita ciccuiijusnceiiint' itîsIqciance
tian il Wiste %i citer a tirtiic Conçutî ttsicigi tise sis circuit. Ire 'uch a circuit

tisere î" îloticont>' tise ttiat Otinsi ritir, test 1nt'-eltie îittticaice qiesi. neut Ac tise
<ns> ouaiscecf it-ioc. mlii lirie -%aise tisse Lut ai n-gui aiisià,a. tsiracla cIlice. l!ée

rcitin iiuiettest Ni M - 'a ci, liuit cfise csi;eiS efftiil e.% î NI a"ise ieuat.
tance t SM t', andî Isle induitîîve E NaI t-.

Cici -r ttitfaoti t tiatit>' ii Isle 'ire nhiici. Tfic ite 0 tue c iîs.t.

,Isiiirael Isifrute il S. iii trassituit ail> ctmentt. W tai e ied i lte ic.isime. aaiger Alantîss
tif eîrresn t tic b ei i ti aaittt tic l retssireu if a1 ,iic caitenît nete tueisit

'riitiu l. 't tc efi'tc .sf Sîttit is sut ii isia.tice a sîrtii cf iii c.n ti Cr'
asitl aboie tise 01,t.ti dtîopt, lut it acmtuaii. ttut tsars etic carsenti ii Isle circuit oi
<ai tise Est F" 'aicansi tie cuitreni taie arecii c1 f 1 lsa'e% 'titi 1 c.'citheit ien ist 'a tise>'

.Li, i-t attaiti lieur aimiaionisitti tiisr t> iiiisiutintac %-aim tise ?:ur aitmîant.
*'le cifeci S f caîtac t>' ii sisileici ttent e ic iicý tai ctf iîîstsîoctisî. i, aietat 'il
îe'ie tis geeaiisp fgcnllà, rtcer ctitent 'itscaî îfa greater ESt F-. a-%i tcsgiîii-ie ira

aiiîlsr ci, sii tieat it icsi o caitie anataaetf tise ctîsîeîs 'tai'n fiant tsf tise
ESt t. 't lt coilli anis c ftio iec însssîîanti'ai icates Isle reanîce cfa circuit,

.àisg ttuin i 0 Iraaigram Na. î,. 1 hli lu'Angle tet a te,>' ililotrai i'siiateice cl lie

limer iraiiîtiites. lise readtance tif adcinit adi% ai iglit atîgis Io tise meiiiatice,
ai tIse Est t" reîiiieti ilc ts itîi couuiiiiiiett artisîlti,'a cstînl t., tise t Ucame 8-1a
cf %tie 't.inf iscie jltarci. tisai total tinsiît - \. 1< (i eu 'ise matil fltî, 'a
calicitatis lsance cfisec circuit. 'flic tc atîgi i (naile

t 
ibis';

11>'eiituna>' tic -a cuce (mariiitit et fsiier catieaisu, a. tiiiub Sglt
inrncîatssî, îea-fiuricr atît nusilci. il sisi e-.o enter at, a fa'îssr 'asst tatîistaiu

biaiserci' :a' 'tise ut titist itclsise itata ,îf . tsi, ti cn iiie ai,însticiil cs. t';

-itîislitl' -a, Ilts''t'e ni t ls'tie laîil ,» liais er, tisai ael'l uc.st(i ie a'tteag>'cjz
lui an is>'îiercsi ai Nl Ai Ni. fi S.
N%'tsm Il Easeg>' ciinsest in criai.

A C.atitt .ic'cntinàl ci. mii..Iic tiauiei
h iniysf intactioni li nt lier CmI

'N t'ietssecy f atersiaticus.
NI Mtatofircol i0 C.%1m

Ottser aimezn seing cil it osiuiid teitas.sess isefîsie m iseep lise fsei1aeny
don ni aisnd traie lislc sitistitir I..

lte eîevuufoc Isle ianductionc ES t" Fcfa carrait 'i, 1. - a ir N i. C mn -3.
%'isc t, tansti for hnduictiona t'5 t.

a r is tire titial tynitrul.
Niaiifor Uar nid frienît tise fr.eiic>' tufauetiiu.

i. ttauisi fer lie tl.cat't imussss-aicc aJ tise sirciî, ansI sliesdt an s'aie,
tcntis atnd tisitisa itittatice altn i 't u r.t

C cianstifote scusmesi utà tise cinuctue.
Sindil>ing iel;. tsom n cî.et tisa: mse ii.iact'ate E Si t", ce i., at, il naît I-c

ra-i. îes ciîsi-t ei. titie t uturst.mieaf.iie. ouitr tisîiit' twist' stai.it airî
aiti.stgu' tsi liits ier s;tialrlàt hui ati ''l.c I, filetcse a it lree<suiin

n u elit e1 iii acsalt 'i. tit i ., Si loi itse ..f a loigis s lti r .Iht i
tîîsiuarai ui as. gise ths 'l55e curais> îiisiist i e -Itent a îsai à lia I ii'

EI.t . t isti I.tit siestis , < ti, il lust flt,iiia t-i .ssiI- ilet si 11 si

N 'aî acais i te fricie %UC aiteautiioîi

1 ' i. tise iiiiàetel atns-
Sasiîiyti t- à st cssàîifictîSheîu tt ti t isu îi çaîsciy sq tîilrretî Lui i -t t itV. 'iJi ' c(r t it a

tis ffiesseie , .iis ait.>d iircuit>' la lise iiii;iseiiu E.N 1 V. u' r tf, - K à iel à~ ssii à
tis rti-. t iliaU l c li i ie a ssit1I tgcr tiiîtaî se nîcî ttcf a C.1%ilitg .sî tis nii-, ic site

tistitelr, aisnet ., tie> Irme lï, t-cri faitîtîce r .A ,Un a> fîIsî tu t iie
P tssius Itle lie" lictss fie titiSte ttici t, itie

Il w ut' N \I (1)
1. 1 I Ni1.t'Cie <g)
C' à NEEîE. 'n (t>)

\V'.. isc-ti e tisai tic t> soient' N - iiiisg Cie rgtn1ttty s .ts-îîîîîi a prissst.
lîsesît Nta is 'at . anid aluit ale asatnu cf is a-i titi af 'iducionss ESt V : .. lt tsf
4t it> cuîrs-tt -, ail o ts tin Iî'îîiie Vreaier ai tiser frcteat yii iii' renitt aisîsi (a)

.c -e titl-insitt -iniiassîîî f vere t,> î-isil mi-ai tise eterrsr ai%
iaiitilts, e là tin ti at,tse <ie iluiiiici esinsis. aiîl mlccf e tte nig saisut

iiiàil ENIt' a' smse liait fruitn <t) si ei %, tiaat 1seit'> !.e isîcîte meistiîsa. ts
ESt t" Assi nattent bltslîiîat if ne n it Ini n-uie tse r.i1lnlt> ailn s tacîii. a1 Iinîi-

ii n tîî ai tel ail otiser raea iiiairs tist ie tigt.tis te andtCiissecu
csiîiea iaii Itisti ia e Isle caîtitit telle

i .ut iiij Itt-ac psit tr ttt.tr atteiiiiei; f-er a feu îssîîîseî'i <o lthe retnaestiss ut tlte
fîi(elle trueitii tise ccr'usiicfisce. tînsgit abtti ti> tise indutiont ut' ieiii u

1 aliail, a,'thýS . 1Il1" . ti tait mssai ttisil5i lnts zss te.à Iat:îiîs ytsa f ltats Cr 'lIs
Iu' ce% ir ofetîal!gu' ut .. a tit ssi t., .1, îu e Lîsss'.. tie îîîîr ti f tise aussiwet 'asitlt tise

isîilî a ii n iss10.a ii tîsi tnt tis a 1e -actît at iîne cr t raitiitiitc 'ani icilà, tisais1 ti el nomiiii
caicislatei h>' iisîitiist> i, aise atîin-aiut al îlait ndi it iseccise tesi it ieattiii ai

tiseu tnt' bi'cciie are.ir. 'luit n Itl tic îesers-il ci'aicîsi te>' îtdjing tssigasiNo.
ba, i l i wcl 111.11sat i ite tî îrtus t~ aimen e»-, '.41 4e-il thse EN 1.

m ite li na t inista« Aurî cass.catciitliy 0< li laine cati else îo't er cf ant aittiatiis
Cituctt tisciuit cciiialiiiust 'andtuctionu ie cîs'ii ii tise î.>ncr tsf a i) (. s.iicii cf taille

tinta. (isita tiel- tire I.'n ut( tnet iî acirctuit 'i, c'al iii t' E -,,0i, t t1cit
a ý t ll t iic ait la.st. 'tii iietsi fisiien sittct> fasit su in.iimti

tif tise itiasaauil cc.ti'aîssa getseraîîur ELN '. , àni r ass1it sirective E Si t",
c une 'at 'i. situer ci misalic ise Tii 1 t: m1 F cutis

1
l ts the geiscratser E St F"

tise c tc usf liue tu' asAnl ai. 'l ite icti tise teadtate. Isle isie lenti>' sttct ciii
nisiecici tuu>' n Ilte te" ''. ise 1cm r sît i-ii te lissie. 'lie cosue cf rtise tut'

auîgie it c.;its tuict.c fcse'îf<tecrut i iuauiig ste uiner facîsîr fîî
a inticsla c.iene int li ine lsis iituirniii aloit suit>' tise teactaice t rîise

bist, u al., ba tisaiîte t ile <tic ti aîui'assîîf tiaistfiittsiea nd ui mtunt. C> tisai tice
'atcuiatioî i f tise ae'uiulassî t.- Ce faut-'r t &a esntier t> liecol. trcoue, a olcIu it i
Cuuuuîuictct isinuier. 1<iai isaussci te i alliter, 'neeh-uetise

gSetsu' -inis si ESt t"itave gui iallie larger ste.itî i mu.1< ait r si'. uii ai
silauir, >'tise Stuutil i, ,esi a, i se t itb tislantiu iîuiîc tif tise ausuiSt.

W'e tie't tînte tise titue inssi c fatoir ; hisci suit tiaIt0>s <uitr. t uetruiiittei
at tautyt>'î cftic 8'islttiss.usuî aile t i %o î rle tîtitant în>'. e fsauit 'a. mcatiy a

iuianst)' ta tue ect.tudIilii..
In tit% <lface it t utl kc atnsîrît ale t-suii ll<tai î.cmîiar1 coniis'tioni 'if sssiisii

caliit it-cosatice lUu'sgiî atextît s>' tit tittîtis 'tfl'sciestt3i s i> 'atî llie lisse iii

ticctirie Ic atSîictaince. lit etus' ettiest .ite tic lianit lisait un te t t.tuice, st>
siitise CScitande <ii tlurcisi naît <se atiaIt'iii.iî it tua etue L.N1I. . *sîslci 'a 5j

ta Ilte tact (ai toIisici sus us> Siîs tî,)u-ai tis ta inqt EStF t' nui iii tise tamie
utrcss An i lerefîsse a titta. Ili tise site.stE t :ise iîsiti ESt.%I t"nIi

tic aci i>' tigue 1isn1î tice initi. ENI F. Tii adiittions it ESt t"" tts'agtt tucet-i A
tcîisîîs isuater, A' tiirstu taîisi iiiiitLitii5 it aiehr iaîit,, l'lit iî 1. asc t> ii. s

'auss Rte tisse ilsît cf luîasse 1't teeuirt 1 Lsî.t i% stue Ise ccitit tsf lir"l leoilsilu

N$'e tin e tilow es.aiiii <isai a feeu,c tif isiuilsisha- ciriiti. amiel tata t'sî un tus
tise csuiti ntîu îîtisiie sf <tue t r.tiil s1stîtiQst, tian arite, 'in tire titi i'iis t ti
Initiciilar <ae. 'Tse cotitag cf iaîiiiîsis 'a elltsi- ie rcat tiu'aîii, nui 'lau,-
fuaits atia tise tigier tict ..sItab:c it-c, Ille tes' tise tojs'c, ti-est'a u tL iluiieti

us ;cs.tuc'ss of tue achiine. at lis nIseuiser î.aice îcuus'ai A'f ilice tir ic- lattlat-
lut'miattii 'ii' au ii'.cirie rai-ci fuir trîîsi'iu tsîîcu ai s %.isutnge

rcjieu > tseliîsatc itraîuî%fcîuuîr.. IKi'. l ctatee mei uaeau'r.rr. t"s

initie asi tint Ilue nituin a t.l if a1 s<ars die jsiîn .sîî>i,' #;lue. tise lil tissu
laICI, , -ietia tise mrisi itic , us nt~cînist> i'iîst . ls iser lusi- *kîî'
cf mn.i.nn t '-.18 îite ic ati>- itaissiicl, tise intittur lcii .tg, .iti 1lyii''at-ai

'quuace. aussI lte costier enta lue tie t. t itet etscuit tr ise ltse tut' n'ia 'tS
cuier lue resîsuccît al usure <s> ttî.î rcuisittst ai Lîsiuu .sr uusîtusut, tu .. In tue ai-it cul

(tat sua .îîeuieîisiuîIiluugtstaet> acue ,S ili iieii ic mestusîl -ias
tiie , cit iitàt- iita %. iti nisisic, ansiuise l lniier tuag tsa tisa miii ellce

geutetai eairultaiiu. Fier islscifra large orîtm c iî-uunu taisifaie tinte
ait cffscîeaac>' cf- /1.ý icatise tusti iii a tnir iis un tli ci'ts et~, ieatagc,amiel
iinduecio.n 'atistat tisiît' wr auto acit iis.t tînt tal ' ie tut'l , ttrlii(i'Sl i> tise
tisaIt lic tuit T' andu isi %t 8,sî tisai I ii, auoi <luila aCceit 'ttitiiiiisirsis

'te tiAit 'ec abtia ahl tue-t lotci eu> iliicil>' sut tse fuuti '. ti nîsit satitcar
tiserfîine <liai it uit tue tee>- aiitsae t <crinuce tise fuîssn> a asuu a ai
luu'.tiisi. Thue Tretiii cf feuiene>', tuaci cir, liai <ire esistetî.icigditat.
"antgisa I ait re cu as". et.i'tsec oe f liner tienie asil tieefuire mis-ire ci'.

Iscatie aqa a ndî,aus tuaI ifaîe %ruuu a trlte tielfi liis. test tisnait .n.1
4. or pasutciitasuni lier i iuuu irautei aue ts.re ec if, huai' 'cicut lm.u u.s....

le" tulait Abtes ro ila arc tanigat. If 'i i% lu te usiel 'ciel>' fuie irn cr I.uitie . ilum
<uit litsait h. tastana>' %lsait tise actunt secitilsi %btulets lic ...dc tut lise haut, ut
.11tucîter tise citerleite catn tster aftssnt tua 'Sciu tonC cel's tise litiýet i tutiicet il

raîiitatiraioit
A %icijeci t Ui cia iticreit ai e ' ctt'tetl Tru.utiî i Sa, rti>' rei% c aile-

utniemm aîe s hu Ile tinsiti îsfa tisait îîtr n letnte aieîttetittîteil c«m'

ciuua'iiiceaiisais iiria tiouat tisaue tise tour>' cfrait>'.'us ta e icrîstie., au
t 

Ilse uuuulb),î.
autrce of n luicia aàuCA Io ke ailiii dtin>)c.iîu. 'lis lci seiut fesutie ruf ais'

ecisie >àIiututli cii otnt>' aitil:-nreii. tut actsaali>' ,lecatl lu>' trititticartnl ttiii
ieratiueat E- iicit> 'is nuit tise tuisjedi, Lii tise lminîc.tî a <te su.eCt z litt'a iaiae
scnle>' lu'y ture taie cf a eunr. 'i tucenugineering' itit le d,ieiii lu> <lue citiera

sanut titi '.-et -. sttttc ac r <sucer <t utilet ilissanu (eà.ss iassfcuiis
S.onea lte entri>'- cf hnlichia 'is kc etecricall>' tatusitciiiý. W%'s.î eii" it u lu e

aiiîel i tise tinet! Cai> ne allant Io isa' a gssut dirai ini tise lIssue' iassaiuser%.
t., nuit ta resitc eltie ire cf s'ue Cut>'idiett uu (.And tuctt> sueuiusrti

cusciT of ticut ilî lu b c iler maire1,tlise tur-iatu. 5 I O"tiA e Andi site lise Isunr
for taie? Enginieringi >'.yui cati itaise ).Mur ista at iitie ce ai gietra .,S )il
Iîis-aw., teuai rcnsiecal cuniscatisuii ta>' ific'.ce 'a' 'stoec alutiu lieu mscrse ' ilu n'it

t >'iuer ail tut, iCcr îatiiefoc aie, etet ailmue cî<seaîe tuf li.t> ,titiut
tf1 tscuee it large dulassi Car tua'. <iraa lMis i'asasa, ans1 ile 'tiist .sf loet« a.
luinitei it it 1it a- natte a, lttge ai 1p ciuue a if tise sauly le iCi>' lamsae aus't lise
uleîtiisnI l c ii utimus>', on Ic cuitii>. li 1-i't tu' c ienaucî li lise lisse' us 'imiJt
tut esicce tise «)lair t-it. lItre apis cnàiniaet, Wi muitiea'issaeItricss,
for 'il ht ussi liut tain if asui t on ci ai in lue bti a><u n tisre airaiirtnul ciier

urcie isait tue tuflc'acitty large ta (cîrnita tîsit cate usieCr, ansd ufieriniiem uttUe
nuon>', ani a itatatie mat tie 'utttsk tse a uiectitito la, 1-i .,s' i.t ;S. i
tise toi altiise. iei cegiicem'c cn!ruaini: ý%tctn mat teIl at i, che 'il tisait
lic usssttcllinr euotîl>' imsliadtis e, ausid îu hcsextiic i ie.n e utb'ife scîsueîî
I lue cft'tcieisc>' of ttsaciiiii'imci ntatluiat s.aitr iA ,s et tut A msiitaus-
<talute: infuenace en c aang celui.. Tise emsiai'sombrne sui ns,.'t% ilse e are
geCuiera y tactia, alui1toait <lie>' ni> lie aile.

1 
atloutseo n usmi aîa.ssîI>'tr

cutcitm îîo'nt usien us lir at tiage li<er t.-it tise> aie ia.<sssu t.. sisa ori
tac liue, 'a' gtati>' le. Isetn tice Ailent iaiii.ýinu. IL .un-a'atcait ii. iti ajîtcar

aiant <htcie effticie>'a il a C:aa 1.Um t% Uf usu.re tmi.istnistc <liait itucet nia tlitiiit
lsitulctTctesc>. riucifm, in i atsne.'ts. ier uutit> F isuic amise SIciuatit

Jtil>'m 1896



CAN4RDIR?4 HIECTRICLAU NEWS

riec'i, i' Lcai Ic1 1- rc ýt.f1q .t thle c.iice î'îic i t mu c cf 1.ciiiC1
técic.,4citcccciicicc iu ccthi c.Il -d cicii t ii i. -1cc ilin

1
.

8cc It S., l. cicl î<cc ... ic.. ilcî. cc.c1 cccicc iccece'icic lie iniii ilt en
lichiiîii c cl. 'ici. ccci îcrccuý ccic... cci. twaie si dccci . c,r cîcicii t

thi idc c$.ccic fe.uic-.. lis c. ýtc'cci %li, et> i c I l ha oi 'o (cii isi icci
ii.4iiicIc tiy c . ac - ct.1 lic c f' .iiii Cc il iiicliit, Andic the tcii

- clii i iiArc'.iiteýi>l A~ selte wc uide ce t- ficci îlot-c icîi acntanu %iiuic a laicite
t 11-1i1cccc .. i-14 , ci ilceitfu icc .iiiccu ccar liccIt irgt or ccatt crecieaticcig
ictici .t ciccii , . cce 8,14àc lic cicry niiiti'c lî.ce i, ai ceiii eiiitcii'
ai-..t 4 t#'iicti. Iccit. tc litai III cti e si c te cc cii.ucicci l AclTcicct> c sc dite

cccccicccicc.4 . ~*cc.t uic
1

ý l cut cci le .ii1inc-'. t>citi e rgacitcr ci (.ni ic
iiitcicccic cLI ..ccisic ccltg, deii .lc .' tcacci ... <cii tte cicîci rui4iicciitc
'iiiî.ici't cciiiii mli I.ý U i.raîlî- 4ed. bcic caci cic> lie ataicctci l'y ýýMIicicclii1g

lie .lu .ci' t. lecil> ccc 84iii ticact i.iciclicfiii thii Icilic *centcci
ccii.. ~ ~ mu cl 0cctccc ccc o pcuri 1 cîctcjic cccneh.

METERS.
ltv JAcc. .- ctî N.

l liet 'cIitij' i cif iiticrc î1c lirciticlbl% dt. ic' icst iliipii tii fillce 11i
cciliict seiii ci et Il c*tiiti i- l.itciisi ligi il ig. il tîaic rc'î'eîic'cl coiiiciilr

édile' itieitiiiii. îîcî uhîcîcît. l'roi ni l'ewc. liait I clleticiii cicr) iliticl 'if
it liast it- 01.c i'ic'It i it-î'î ii %%lait 1 ilclicc'. .scrîiailae
sii u c' .c ct l.î ciici, l iakq i te I>v'cî îccvier titii le iiiirkc't

MAc %e i

Fi~ a.

cciiit ci liti nigtilciit il, v.éclaire huit %'a kiîc :tlct tiat1 a it)- inanuti-
Lii'te c .. ii tle iil gel 111i at enier s) 't :ild t lest flirt tiday

tir ,, ici otie filietctiîs auJ e ecirreel , blstll ic., t c'lativîî N or'
c..îc îthc gie is ,% r n i, ecri ossk i, conversiet. 'riîe oic
acl titii. p%lîi iii c moti lciih iii oncuiiie
tuir fil l îoîe iii iillttl id eirci l ii c

atc'e. mua ik mîg uvp. ic ill %'thuilie til'
nhcc.'iioltesc fCi liii :iett nhe.cil s

hii *ieeivrtu- :igc c.uîc'c 1-tlci-.iiî ___________________

li ioglilcit lie iiaile ,cei lailliu ;lait
ffl. lilial. :cecolii tig 1, st e ieom ds. t liai
î'seîî lielie lie liaihc laîlîli peii lcctc
lie . ri liiicv tiit scoille kiuîd tir' a t er ici

:i dciael et iiie t ite coi msi hinci
cfIl' tic'ci ent . No iliier sliW(îlclulte

,:IV lit flie Cul iac.ce cîcce liciEico
tr etlegecitîsi flie- %tilt ic*îI *icc'c.i

cil i lie- elleuiiiî' ii it'lit. lii'ice;i tir
ccîîîct iîîg la îîîîicc iîci m i ii tiilîi'
t raîîsllilig dec ee, ii iclihlui1.. wat%
tii iglmal %%;ll faili ; aIs,, i lie it h- ss
tiîe Luîiji. a ie l'eche >s cii aî
cîî:cîy atiseicr ;iiiîpcii t dc'ziik wliec'li
1484eid iil iînke e th' ici ie iîîci'. 1 iseful1
cil' MI tigeciat. *To. 1liisîiî n l.cu reîîîimics
liii' v erdit cfiliiîîntimig liée atteler. le
flot oiîlv .aIw. :ts f.îr lî:cel rtc. i88o. det l
tilt-le a. ici liN' t great fllettie lcrel- lc-

lcieti. liait lie tlhc.c ;îcv liant sic liîike il
a c- iie .:ls1es. :ic. :îpliiecl 10
iig lit iig. eth'., Osce eut 1rqeiî 11111>1 ii citiiit
iîinuciiicr lie- uppliliedl on tIlie enveier 11:1sis
aIn ui s.441 c''îriîg jîlsi tiliet- ii

rsgas, tir wa*tt-er.

'l 'li 4-retet 5'c a% it cl 'irreiil *ic ver'-
lnil% stioîi'er; lis; lc IlIce eu'NlimicC

iIic'iii e.ii:t isies lie iciac'c'.1 ll ecrtaiii1

lio cliaitc thle :iciac'i ii c'aii lie rcî i i c'c
:il mali a c''î nîi chegrc'e cir':e*irec

luitl vvi il c'cs" il li,~ kiiict il isac, î
a1le it puti ciii a iiCci.

,cait i, i l.'s i ii t ie atteler. %%cliii
sciiic iicilitica i ii. . tltiiccst iclc'îiti'nul With liée lEdl'cci enie'r cil'

ciccc. hi'. ci ils c ig. i. si l c'itlicct' cil' e.ver;ci cel'hlc.i
sc'ris .91. i ée i tliii tic' vîîcîîîcl cinrent 5.ccc ici iienc.iirecl ) lle i

aîîcîîî ii' if rnlac cil tiîc'ti cil ailî cle pl.tie ii alcîcthier. ~c c
t liai :it slccite euet chcuc'c cil r i li hrciil Illc ells. IfCthli rv.cikt-

it c'5 ki c' kuîowîîl cir' liii' iw cvi C.1aic'l1s 'cc a c.'ly' dreriiiiie Ile
cai k' c iiiuciii c il' cii îls relci iî tîr icil. i"ci' iliNclice.

il' si-c là:%% c' a clcrjcc'c c'irc'ci*t. oli iî ii cl cul i culicl res ic' ilîc
lice c ii' % iliui'.%. wc sc'c aI a gl.tiicC étuait wlixiews eic'irrc'iit t'.
Iliiiviig ii licc' e'ii lit ciliideî iîitu tlirxc'c IIlt'. I w*to cil' wtiici Wiutt
tlciî' i Iiiocigli aile oic libii lia. i"i.aicc ait itIe retiinder~i

tii cgl si tc ot ic'r. Il' c'iiliertc'î miei c iliasiiiter lie 1îîacc( in Ilhie
c oitiils livaic lait %v l isit a ctila'iii clisiciii t icil ' t'lie uaI the

tIlie ctlitt file t% lî'ice liitis ktilicî tiit tendî t lic'îe lbcit a1 ,.iiiilar
cilttic'lc ai Isite ciîlicr hraîci <i cilii ) iliern sîiîld han'e lcecit

tir ilc'' tic' litit. Il i%.utic'icar' allés'îvr tli puit li 1hi%
c.c'eciciul ccilic tc. Icitrr;se cil thé t, i. fcir acs lonîg iii cie Ictîis'c
t tic cii cil site li'i'lîie'cait the c'lc'i'lvlc veiiii. t l i 'clî iv fillc
csil e Iii'lrate's, fle 1t1t.aI cela et-lîit îinissc'cli tli cigli eaui lue a'îîa !

;triii e l nul Crcîîî ic' tlt-ixcîi ili étant cl.

Oîi' cil' liteu lacivs cil eletelrclyiic ia ien ite aisiîlit tcielitii
eai rac' ti rnt :11 iliiil cil' lice circit tire ecilt Ici encl tiîlic'r.''
*l1iî. ilcides filcet iiieai t lii t fle cinîtîe actîrret focsiî cr t ie(' %.isste
iî'igt h cil't liit, Ilircîcgli cliffecreiit miiltit ion-4c will cla'iitc iiiti
sceigliî cil' Ilice iittl cciita'tilicc lui îlic'c îctic liticd lut lialt flic
scc"iglt% ir il' I iietalcu -ccî deoîliciccccv scillit - elieî'ill>'1) ecîîîai; lit
;St Ilie wc.mglit %%-ii le- ii direct piroport iont Ii luerc ciic ciia
lcent. 1Fcîr tiliti!ic silici have aloi ctiilieci liteu celieiîicii elrc'ct* of il
tlie c'irrent, ut iiiiglit lue Itli%icnllte Ici 'xl.n %cciie or silo t eriîuc
'Tie wcîglil cil' aille atinî tir liycrcgei ici takc'îi wi tl t icti (i1 ), a1tîcl
Itn cil' ecîilic'r il 6'3 i.e., 63 ii liîî encvier ti i .11 cîî il' of cîci
g'i h ui ini clliii-al cciiiluiicii, ciiic alctl cil cojiper i-.4 Worthî,

tir reîilniceeiî ici-o a tcaile% i lt>d rcget, li 'irce tlie weigli if tillliereclitiî.
lenti tci one cil liscrcigeit = 63 +2=3i.. lThic i C-llel liée

tciiiivnil qchiiilLiil tndlc t = 'cc ilii îli <: î.ltieiv. 'l'lit!
-ctcîîîîie w'igliluc tif coppjcr, 7iiit'c iiclcl tUdci scr a-ru 63, 6

s', s9aîc

si 8 rlie'ic'%c ait ilieir aleiîvy z, 2, 2, ,efft i csietVl'
t iirc''cre ste li vilîiîiieatl tciiaeic re' 31,5Si 32.5, 29.1 -"atlm

re4-csîtrc.l>. Acictlic'r tc'rii c'cry iiîli îici ied li tlie c eltiîiclîc
i-i état, ceectriei'iielcciicîtc and iui i% ecîial Icite thl
iveiglil cîCa 'ctiitîcesi %oîliitliîi dc'cciiiiitcectîy i%, ite 1.ciiig cCcuie
cocuîlcombl. Il' ie kîîcîcc liée' c'ictc'lr iericniil tcuivl if cil' - ai e'ce-
tmetnl, atic ic alNc kîicw tuic clieîinicl (.iiicl if ci'f ie cviiter
iiieîcl'c, lIhe C4lc! rc.lciin l ciiît i ciCîtieci litllc eC1î re.aclily
lie c'aleiilatel.

Il Itc lsceiti leriiiited 'xicLriiiesitlly3 liait i coulombl, li;tcciluig
tlircuigli wnicr, will lihirae oooosoii.j2 gialcicit of' lt>'Jicigitc tiltci
aà% lie c'li'c'l Ofiiviei cil' ecr ' 31.'5, llerefocre fle clec'rei.
chliii.Ie l cîiicaic'il ciilili hC c'Ic'it. c'dlic. x .000010.1..2 .ti0o3--

608$, :tui cii ouit, Cfir theii recl cil' tf ielci Il' cie %ilii.ce site
lCuîr ells ii Fig. i lui lic culiicr, ;miiie, nticel uit %ilver, sC'
lircie a dleliii t i7.5j gr.cîiiii li lie eculîlx,-r.i 2i iti file Xiii', s1 i is
flic nicel'. liait 4 .5gnîî I i ie uiucer i~ niiierc ciu enil ceter-
illte the untilicrcol iu.

L.et C - ciirr't, y' ý'îieic'cteuic'il tciiv.InlCi i - stue iii

'ce'ii i a Mcl - ttitii .eciîjciil dheuil C o',tr tlikittg tlic

coiilir scliiter, %vu lianve C ci -. La 101 son tlilwres'c
.icciJ

6
8 c. i tiic

floisiig fir cice Iscoler cor etîliticalei ilîcelcuo. If liée c'icrett lui enicli

FIGURE 2
tif Iiecc fcuir eIc oaeia e uil lai lic lie 'uic ticît wec 81i-l

ecuite Io sise Correct coiic'lttcicii tuaIt i00 miitercs ilil liave lias%%ed
foir fille licur, tir c'civileit liecc. If cuiciu onc ofl îlîccc vlia
îiiicrc im lau t n ii ell e ciit tnd fil esic.:c ractiahîing file

eaiiiec WC wolild Iîas'c 'là.-Ici 'xaetis' hIe N.'snue reuilts. lii thue a1buse
cxaliilcel ofa derisc'd circiti Ctiuîuloc.ed or' i ait 2 olîiîî,s, we pincec
liée c'olp5ir voltaieter liet lice 2 otîic bîaichtei..auîi twer Sl a ttx)%c,
t a-7.. graulic cliposmi 5liicli relirc'.citt% 100 tmipwere liours.; Iili t'i;

ti ii mli reluresenîii oie.îiîircl tf site total ctrrent i4 %veil ilitrctgît
site circuit, iliereftiu 300 anîîuelre licu11r-4 wOIi 1>-- lite courrct re:td-
;ig one lui% ~vIt-ic'îiir iieter.

Witl t;, i p ctiîiîar ut ciieiiicnt- tc.xp)iuti.iii ive .ira- nii
ii n îucîsitioui Io ilici clc.trly titiucertiaiicl lite cliecaical envier auJd

Judy, likfi
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aI,.t (ci foii<itel up mtllt tif t tii.i . a i;meul'elit Eili'otî. Il wiii, how.
t'teCr, lse' eaiira'lv veut orfil tlit ii'titli ti to Ir :vat titi ahi ile îiittr ait
madetit lay lin, sti tt*t wil c.n i veytsa %ville iiîiist' Imiiaîig miîi tif ir
dit ..ct iiiarisig titi tsite envtier a. wt'hâv ii;t tîîdav.

i'tit'th puiiiic, if stit'iî at iliîig wt'îe t'(is liet* corses Sîa i t'. iid
lie arraîigedt giiat t'e t'iî'tiiiîr ctiiîid ît'adlit for itimis'it. V 't iit.
foire ficust, ii'tî cli agîi, a 't'i t't'tîidiiag t'liei'îîî'al cuieîr
t',lîiiiIett'tli ti l'an'. Exibitioni. lits pritt'î5itt i'. 'Ilout mi Fig.

,'lit' îtt'r as .itmiîîîi îîîisIîh liat recoîrid, %% uideîti iikt' lier- li t'tti ltlig

lltt'tkics h e leanti leit i st ite tilit iiai:tiio iot i, siiitaîiii t'n.

tact ilîrtitgl tht' iire'iry celle ;ttiit %tiliilig :1ii cint consult au
t'h't' ni.iî:tii'lî tii it'gi'.tt'r liits( ts ille lit terlîi. ('11. viat

auii lîîiiglio igli til lt'l on thlit riglit tif isit' ha.laii,et ht'ali i.
tti %s that tilt' ferst t'ndt vta' dtiîi, %lit allier at i trt .1.1

aîilîiiî'iîv tif t'iîrrt'iîî iia'a ;ia'.t'l tut'- cathodeit seilt' tiiglit liii tilt

W'iîti i 1'. '.tingiti t'ontact o in Iitilktit isiîît' siiîrtuîa-% %-li aid
illiatie' hiili tuilier, tlii îgiuig ellit t'(b' u'uii itîiîî thle titliî' sit'
ilitti u a',t'am'iiag :atlier it; tii lit' rt'gis.t,iti on ie( titîoîîtt'r.
lTe sal;8ait t't a .1<s plact'e ici tli, cei a's ;iet elie tetliemr. aiu 'c
ie'îkî tir st't'îiit k'iîk, ;at''iriig tii site' arranig'eent tif' tsite iit''li'

-titisme, i% r'gistert'd oi t' e'taii'r.
lis tile c.ircuiits ieatiig ti tit'. t't'i revtrii. 'tiiiiii' are!
pltateît ot liat a t flic enid tif t'îerv' îîîîîtll tir su t ite dii't-eitiî tif thle

t'irrt'ait ceate lie re'î'r,d t lîtrelî' t''u .ii tht' tiltit. Ii t;%l'
Mai nîgiimît tf' ile 1t''. î'tîuti lit 1 ;0 o t' ti let'i fie aliit ioiiiiit

lit'riutl. lu tilit le'.' eciptiol 1 lime t' f iii nvi er i l et e t it.tliait Ille
ctiiiitiitatiiîg de't't'ts wert' sti arraligî'ti tli;ai %vhîii clit'ias %%ta'. liv'ing

tIait' Vva'. get't ag batavier til ltii liîr %%-;' gt't tiîig luglite t' hly aui
timii:tl ailîîtîîît .Il thei %aui' tdicît'. ''aki' Ili' syle tifr .1îiiî'tî'a';sites

uIt' %vils '.lIXiiius C'tlîlîer plates' ';u at %idlîiaîttt tif t'tillix-'r mtiitituiii ait'

il for graîîît'it tii:u thei lîeaîi tel'il' aI îrv .,- graoii'., atetI tiait 94
i'. rt'gistt'rett 41it t lie' t'tliter. l'Te total tlt'isoi'tI' i4700 miiliigraîiî'..

aiit frosit tlis' qîiaît'ut> I lie soleil tini'it Ilia' t lie llt'iîit itii
caiî'îl'iig sainet ouii, ut' finil lai C ;ni tht' lilî rtsu. ait u S1iit
te' 4 aî.Iijere.s ftîî' 1 flotte- or 4 aii3i lttr,. flti tl'. i'ir'.i'
ouîiy tîlat lîa'.'.Cti thiîîgi the'cl t'aeit inii h Vît" helii iiiaiier %it%'
îlIt'ted . '. 4 xt ior ti " 400 aiiliu'r-t" ftor i Isolemr wvîîIti iîîsii t lii
totial currntit 91i'.'itînîîigia este uîliîiie t'irî'it %vites'% thlit nt"is.
lance'ts art, trrtgaget &'. a :. Wt' iiiglit :adopî : 'î'lat tit 04277
tii stinhg tlic nî'aig aiîîlîcrt lititrs.

sui tlitu.i, i figuarei' u tlî'î (Ill tîî'Ver% iîiîixirtaîit dlil ini coiveitt
tjtîî %ville salt'd t t iii:iN' lie' (Iviî'tltkttl %-t il *i tîî' ici v uini'id

ait leasi, E~du'.îîi liait littît, fautlli in îlli, :îîîî i ilîigiî eititiîil>'
tate, iii agi>-' iitiir 1tl"tci'iîgaîirtl. rtftr t itet cive'î.

troivflic ccii iii sî'rie't wil h tilit recul îiîg lt'tit't. sliavt' luit elle.
ietat ittitlit titat tli%' i &t'tiîig ît'tî'î wa'. a'. îearly pet fi'î', aaîtt

îîrtilaNy esor lu il'î. thii er- tu' iajotiii iaf nt't'ilig iliieîrs ici tiset' ii
ti:y, yî'i tue st't tuai lifiveil yt':r% ;;giî lit' t'aille lii Ille tlî*uît'tt C011.

chi:ioiîliai ret'îriig tii'itm's it're îairi'lila'.
Ilt in. ct'taitily neiil lit t'iiis î'e itiik tever t li'. ie art als

04001 15 r4i * ~ i tg l , cei'
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tii tit t'xacts) ste salai liug ttu.ia>'i iiz puai iti :îî trii'.tîî t'liiiiu
cal îtetr in erie's utii i ilts t'iN rceouiug coiiiuh atiltsi ut:ut-
iittir% of tht> nittur tylpc if' we uu'i'.li a gt>ie ai tet coîrrect etiîiilip'll

tioli. ihi'.tony lot". cloit '.ay wlieiliir titi'. tl i ' ai'iu>r wi't' Cicr

piu'ti or ti, filet lilial is 'aiii:it'rial as u ite matint po.init 1 wilc iii
drawt >'otar a'ulciiotlI luevit flic ceila si'n' %tille stet rec''uuding

machtaismî. Sct'cral otitesr recordisig tlcî'ic'., iichîîdiig nitîtlcl

Iijii'îl at'il a r lv.ii'n v:n limie.il' a ltgos %le al. a%%lie'r' a vqaiu'

Ib a1 îîlafiaiîiîtîr gave tiet' t'îi'îiiii etîî lia aliti'r ofi li Mli iît
ilt' imm~îîuîlail tti iiliaîiqiii hîit', aî ie î' plotsu pint iit'ie, i tuilei

s''a li'te u'aeîul, al I11111g utltiit vt.it Iii' %lisî. te ut lt.iiî> sovîie't %ti

ilta gi' %tir*% '.îî.fîua t'iili', .1aiîi il Iv'es lii iîî' t-'aunat Jet tn

.1/lin t .illiiîttt mlîîionîî lha.gu 'i't''l'i aî . tlît % ce îî"î'

intliriivîît'tif a I1t1,kt'%tilla lii' a l i'.'teii'tfttlîia tam îî' 'î.

at ies ceti i cu t en'it'a't"at i l ute'.îiil''lti'ti'i.iit'
tift a ',tii itit- ;'Iî'. l Ii t-i''i'it %tiftlblitl îi'lîiîîgi'd

tililiuisutt' t'the i~t ti liaio ti siiie t-tillilt!r, taiklit it ila-. il' Wi'- haut' alCirt'uîiî ti o lula' 0111 ie (xi' Fim., t'ii i'iî t' a1 'îîîîl lt' tii t' 4(j
iliîîî'., aiî 'tiiiiiig t'l'e oi'4 oîi111î', aiit if ela'le'aîî ai t'Il pl i lit '

ut liai liai' '.lhtitii litit' it' we47% t liet lle tolu R~ mîf t 'aait ;eta'>

tîîîîîî'.. lai tIi Elit'iî îîî'î't Ill ues'lanc tîtt it theii 'lî'ît ioult'iit' tîll'.

l'' e't a% il'tlel't, a tiiîptil'. t aig s, ait teif îîîaîe uiai l'. lier-I

inîîîîî aîritl ii -îtî'.llt'lii lia, i a'cli i " i l ' it' tilt'

almtilt'iit id tltlitie îucse ia lit'tla t'lt ll lit'' ta.î a.% i liai- ielit'

si îtîl iit'ru'.t".% fi'e iîîtît'.%ti eltaî'.t uic :tests tuait tlit' tw tit i îî
hlîlî'î gitu> ils liraititall3' at siraiglil flleit. 'l'lit' ru'''t li'' iet

t'aliiiat'i Crtoire ' -iii îî io Fai. ori a anagteti os îî iîî'ela i. l'ai>>.

Edisi llîi îî't'r hsite hirativli tif lîîtt a ''i.:ll' a i:ît'it' . ri;i

ialit's.0 o îf tir' fîr i'u'try r Fitl. lie lh'ier ". silet tif îîî' ivte
tht' %hilat lis a rct''.aîiu> tif .04 tîais :al siy t'X;t au iaî e liait' a

liait'ait 'iîtrt'.t'e inirsstic' aii if wu' iiat'. :î8 ailla 'î 1 i e..
'.'itlm ic î'rrîr îîîîî'.t lie site' nsit. ''Te grea'tti u>'r'lla t

tiltr î'rnîr tull lit ici tsit' sîii:llt'st enietr, t efieîî'î t' e it' 'll jîî' %.iltai
t'ul.îî' wiiai tIhe e'rntir aiiiil iiu. At ()(i' tilt' %Iitttt t'. o1 tillili'.

'Lt a o3 il i%. .04040 tilai' attle :t 3ri* il 1' .0139733 tir a tlul~tit
litl e letcî and' ait i otf .0006 (?ttt alla.a i:aia>. file la ala\ iauaîîaîa 'arir

tuchatil crîimeî irite t'tlt'u' le'%' i liait _-' ori lit' sc Xat't 1 ii- h".'.
tulait S0/ abi.ît sid l'e's iî% chan tî1%

'iakiig tlt! coiititiiie'ts ti i llt iii.ti 'if a0 nm ailiiu'le t'' ai lýtît.
itlg iii sit' c'ircitis .o 6i25amien". gtî itriigli liai' littilit' :1t <.i>.
AI tas' tili!r artc' 0'i2-43 aii"'"Pers Udîiîl at30' .0,41(x) uvt-ih'isitt

6Oc anîd leo tii have~t .67j :s itiig lihi amiîtt tif t lie, u'rtir.
Wi'rc siicie'n are ge.nt'raily locale slit iemluiiperat tiri' ici s ite

suiicir raresly et'xcetii 70e. atil >ii tIhe wiitur îît'îtr î'uw41>e.
Tltr'fuire iii att i:t aclice ftrouve2 iii 30 ilugrects, vuttlit i îrt.'i
lte gr'att'st vaniaîioni tif îciltraîr,îhit'li gi". î', .ojooKisS
()hI"'% a'. tit' Z tOf the' siîiiit tat 70' -. ';'trrOî ''I ai0î 1o9-s 3 0tîli' :at
40'= 5 t'rnîr, or iii mtiser iorii. tilt' cuvtit'r ict th lit'oitieîîîr lisse(
tt'utlti lie.t'uil'i'ifii ouf i%~ fes int, :test i it' w'iaiiu'r aboiuît t wi.iiftla'. oif

t7, slotw, muaig. at :au'rage tifa:iiui iit"îi'iîiii tifi*'lt' % <'ti(r tige
tvisibile yu'ar. lit theiat 'rgi'r %Iz7t-. titis lois', ie' t' sel i Llel()ti.
tiiihiiîg. Tlitrfiiru for site varitioin i t tiî itlre dueîî iii stet
lit':ut ialor ti iai currti tir rtii.ii n'ucri vai'at i Ive' set' tessai thle
lit'nutitage tif î'rnîr is îiracticall>' îîluisig. me .111:1 t.il:t il iiay lie

Sao far tic ha.'ve t'.'.iiit ltieu '. tulii'rtîl t-,' lier leig. 3
lu lic id' Fais., baut tiurc a:t hic ul:at'm> uviît'rt' ulî'le- .a'aum
goi." i'onsîuierztb>'W liou titi%.. 'l'les place, ait' îu.rv t'xclptioi.ia

Jîîiy, 0896
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iaîs' 1sr ti u aas .sliî;als fi s's'ls"' atl 17' iiit -lia ittis' tl'ta
!I11telî' ala ittit st î' 'i i as''it i tFig. .4 iS 't".'tss

1 li' îiaag'tt' a,. lit iii tila' lit.'îst aîats'r tsi piss's'a lise '(1îi11.
lain irois i Irss'iaîig. Il t tisIs'. at ;a %t1rip tuii li% ait %'.1 s'si t ti

î,s t-4 aigs'lis'r :aaasl iixtci al Ii is al, Illes st ias'r Iisiiig fret! Ili titIse.
Il a. sailî's lias' i ltsriltlqi. %%*litst tll ls 'sils'rattirs' gel.. vvt v 1s%%%
itlins.' sr'saita'' tatirs' thaitlit 't ss' :aad 'll e %Irili las
cs'ait55' ttl:akmtig césilita' ssiii Ilise lstiat:il'. l'.Lttlg asci Ils' failtit,
ssiiiit lit tailt m '-igatg tilt.' s'irs'tili iigit il. %NlttiIlts' ls'itii.r:ststare

i 's' agaia the a. s'.itsîtsit na1 tilb . :igti. :liait th li ciri.tilt ak
blortîl,îi.

A patta ':i' fila'î it i 1&81 ttst ritag atlais l.'sr'aaats sgtilsîi'
Iv itsi ms tls:ic tiae o'tigt'IsIr ':.:fss 4-4)j SJi.J Isg :.% Itle
..stirtrî. tir ias.t. Sibstat' l's' ittolitia' i:ats'r sv i nal mud'îiii antl tsr

îîatitti sif ~î ' 'a tsg lis aititiýil fi tiat fa 5'1'7ita>. Itli'. i. .liitlt
iat Fig. $. fi t'i a , itii thles formetsr tif lis s'tuttistaastl %trip

Fi r. .5.
is laisî ch t' sl isr.ak' Ilale contc.als' %NNitit eo'ilsati . saade

cimta ' i.. vu'tt stiI lis'e 's'' sîast tss tlras'iiig lienas! tsstais
Il, ulic itssitI:t;la's'i .îî2818 is'r.tl -tag :s saise ii.itis istas!ts 4Iitt

:ilîîsss i 2tll ratas ittslias' tilt: i sassersslt cs'tailsiîsg 4% ic.'iias,
Ile stsilt ts c':iig ia. i sigil iltt l1is s' t ' àIstirsttîsi Ilae

ts.itlxaii'2ltirs'a .e asfsaa< sss hia: iao lhiss'solal ti aasv tuf
14sai alas'ts't'. ;si ittaigi ais are Itii altt-d~l for ailasats.

tatli,'tt'xi tl)gssrt i.. .iltlvlt siagaaîst:s!:iaiy Ilae Ei'.siti _- %sIre

IM

J ;

EDISON 2VIRE METER

Fq 6
aast,'r siii.a.ta.'la.asIs bisst îî't 'îs.'l.tfa<a'ta'
sils-sr 'Iliasi ;Il mulatsis' %villta h.stsst':lag'1o' l Neri% a!.sia il
ila,' e',lroitl.s' e t-I ' 111 iîs'Csi.. voaî'ii lt.'. arc :-aii'

rt.iil ii;iattl'. tas F'ig. -, i% Nhialst a 4 boItte 3 wir' filete'r._ atiti
a'. satimo5s 2 %sii,' ttîî't.ii tilt' iais' 1%,x. Th'itlt- ,îiuIes'l ofaig
site' tu, t; ' las tsaimutile îi, l isait unte lxiei as'l a'. a e'ie< itios
tias ctier. tIn a gacieîr of111 iaat mse lias,' liras'ii'aillv filtîr 2 wires
1sll'.'IN. Ile, It.' 1%aiul. iig .'.isinionl I0lits ll ; 1Ctt'I. i f WC

wasltl l h w Illes lia,' r s.tsits' vises-I z is fili î iesr. tilt a1 1 %%!ie
'.sl,'as ef aaay tilia." isi.slitert' isottisi iaas' lis lie 4 tif itleN.

Ii p c iss *.ss lisit thai tilt! t r.ttl.fvr tir zincs ili eaci flair' of
)lsttils". (lt litse %idets t.iro a 3 wirs' '. sittl ver)' ilisatsy e.s'.s2s
;agrc exacl> 14) i issiiiigrai. liat tlle tttatxiaaasiss Variastions

-EDISON CHEMICAL 5-WIRE MET ER-
".4 7

titI gleat :ssc'sravy tif thise aer lat whes'a ws! have as rendt'
ias>.lioi ter of'titis kinds ansi te ht'iili .. entsi it as'sorliasgtv

:o<I lle c't%toniser '.we:sr'. ie ess.ryîiig flot>- tit lie** tSCeer
iartis'.! lime ligiai. 011.- >'ol i t;e e'dc1tty stfe in '.'ttisig titat if
lie &ii îsatt ltanstitisnt t ilis'%ail cittss oe e.se ud it fur hini. 'lite
s'tatntcir!i..ws tte tisisg aad we. htave tws' mtc..r'. '.iieasy testif.

iaîg tige oihs'r W:sy. WNilil of tise tss'o aire you îtu bet'evs ? 'l'Ie
atteler by :111 sea.t.

TII.. rollossisg table give.. lte '.z! niotier îLarticulars tif tise
slttmst" a%' ussade tss.av.

TIIREE WIIIE.

*;* Ca.aday. IL of. olshunt R. r-jjsA R of 1aî.0181C. Ca'îocia. ici
chii it. ai î <o *5aina. larns.,

i ~ I tO .4 4.6 5 40

2 : .0: 46.46 2q 8
4 40 .08 46.46 2.j 800
8 8o .005 46.46 2q5 1-.0

TWO) WIRI2.

s Io .04 416.1 2.5 :0
.02l a 46.46 2.j 40

4 40 .08 46.:46 2-. $
80 4 b. 46.46 2.. 100

16.002On 46.46 2..ç 3-'0

Yoasà*it oh..srvs Ilsat lts' R tif tla! %.itit varies wie lthat t'if Ille
'psiot lasid bottle reist:ia csnants fsr Ille diil'srent '.izes.

il fins btise fostsnd, exlw'riissets.llv. tisait une asiibre pa-,sig ir
(Ille limosr Witt res'msive fa cils clic xiitc plate and stejii'it oni ntiler
wtas'tî uitttL'rM'st-t inas zinc .uliplî:4tC '.OtsstiOis 1.22.r graîtUN tlr; illesttr
is'srdt', Ilte clectro cienik.at capstiv'aiet .5 o.1 4 gratis'. Otte
-iaceced iol flow tu dcl.iit tis quantity. 80ato sce for 6
ssistesOr .25 ýl .'tnjes% fur 4 httes wotalsl give exacttv litse .ss

re'.att. Fruit% Ilii eiecicittticiii.s eqiiv.ttst. wsc cas; <tloismîtiie
ssiat te dq'p'.il Wsitttiii for a C'ertaitn qtltallV% of Ctlrr.'tîl %titi al'o

(iretll:5 gis'eil ltpsi ise quantsity of 4current p'.si. For
it.talces. ±lias..' a cairret of too stsîisersaa paits>t for 3î iotrs,

167.00 ranî.8l.s. liere WC ha:ve' laissas %Il Ilte sasrrent
floîw itg iiit îIlle .. ciî as goiatg ilrougiî Ille eca.'roîlk t'ii e. wicilt
if il diti iis îîractis'e woatist give w;s an s s'tsratsott..'oî.asstsî of

rAts'. 953=Ni=oý. so. grain. tir Atm' lier li.1p. lier itosîr :8 a voit,
wiikia s2issa' ta'. lts fonui. f..ier iî.p. lier lititir :as iitg Ille

es'aiî"iîaasln of zinc wit.'s E F.?Ii.F.
lis lise :sbos' tales we N.ec the s-e'il:tnct>' are :os proni tnei

itas for lvraîsr ia'.siisg for cite hosar in Ille'aats. 2iz.3Z5.O
gratls.. Nil 1;- t.~o'î'ilta Ilte plte' lisaIt 1i Isle re_ý'.I..t:îts arc
a1. .14 -48.t» Or 1s 1--z4 1sstah gisvc. sas cxas'liy t assiigralls
tli,il for evcry .4nilk're listr.

l.eî ua% 150lw ,e tow t aimssa of con'.sunsîstion tif inci fur a
givs tent% or lise isanihy of carment from .4 giseai si'iil arm

%.,îîîlsi sse W'sitis I.k lite depo'.it as .1 grant olr 300 isilil.
gratin%. tas Ilic -. mtle'.î %Jze tif niser wttca Iles aaln:c.rc
i : s_-4 wC %.aw that i sniiiigran repirc'.tcsi a mp. laour, andi ai'.o
if Ilse rc'.i'.aace were a%. 1 si -- 448 one milligrasîs ssould relbresitî

2 -ainpere imotîr'.. and i 001î1 tisiis I le trgt>'.l e of siscler wits
a t 1 i9.'4 i.. lits' alio tif litsge,.'lsi One' mltigranu if)

-allait. Isr, Tisersfoirc for tise lttler '.uze o!f atteer s00 nssatigrati.
wittst %(Pr~.nl oo :snilicrsi hissta. Taisg il aslter ss'.av WC

have a currenti f s(oasîce.fo iaî lirosagi li!ceii. NW'ist
wiUt lie site uibtss.iî lier htioir? Tise aei.sss, :r a.. a ,.*

tif!a6 ssp'e witi fltîw ilsrotgia lte boule wii givs' ts.

.017afsict'.for a imosr .oSî >.01 hdtaur Io ttstii.
grais... '111 WC 'ay litai s(1,0n anisis'! were flowiaîg. tisreftire tu

armien the lts!elial ýiie inds la rs'asing ivili haavets lis'h attîi-
pIACt li ait.

tIt Iltbe l i ge lactelr'. are sssaasstsresl i. 2- 4, S auJ 86- ands Ile
uce WC hsave cxlculatej i'. No. 16. andi wc fisae jai. ticlersisinct

CANADIAN ELFECTRICAL, Nr=WS
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tisali tilt tielitl.it is:tsa ILI le ilisislilielitv In 1 to bitig it Ic is ll e ssaisseîasee incidinag ail dsessieti' assit la sa.msii.g tif ;aî itle
'.I %% No. 8 stîcter., a.v., Il tiuiignilt 8 hssp iaur, o's in tilier do alibi flt-VVt ,Oc.I aii.,er ilteer lxer es

wortis the iieter niiiistr i. t lie coaisaS:st of tiiaS siteter.
Ois lst'rriig tu ig. -, %te %ve tiv Il.>litle ini'~ itlti1ie. Tlt.l'iseTR

avteragt' aielpa.431 '. %w-i.i:ss s'. i:sic ait iie.se iele. ttIlsii tati T*i',. s'. t retaîrdug eie.tirntiti stieter whail.'i w.î'. lirouglit otiA
deisit-iltiiiitr tif ttnttle'. iii îtîatiti 1îie. 'o.4e tw o. .r tii ve. îi. ngot~ iig ttias tmit .s lle,.îs.tiolî ini

*r1 L. i in a Edi'.îîs mîiter i' st i-v l ini fi mi smnal allât iti'. ci'. I leste liai 1mai Inu atil t. *. ir'tta.e %villa il. h ut i atiumt ntisa lie tetgiteted. tir tIlie p)1iiasîst di t il %Itu>ttltl gira''a, fetr ra'tmtf'.. INa caou.
Trite joint r-ci%t:ittce oi Ille '.itttt atit p t if t No'. s ieter i.. 'tteitîsi k, -'itatitl in Fig. il, :tilt iii Fig. t n k% 'ittaîwtt tIlle coutmte'-

tisrei'are at fsul mtit the

ini Lcttltl ajta'ratiols, dotiTEs:aMiM GH W M m
k- wviiena cssrrestt is bitig fi~"""~TmITO cM8

sssed. If tis iiisteter îtere ~__________cSO E
tif 1 % titsifas2 titt

:40 volt circutit ýý tif ,% m

1vd SSit tif 87. t'i t jooi 2

A•tiir ra ltter o fcpcty lle2
iîii ttai< tse ia...pu ii S70 '

.:&%2 t'tis is) Uit tit l - - - -
lya sd .41a % C.t81 % atcl 2 Z.6' 4 Z

'l'lt.' iettl Ile nutiia.,
the ii.tsl vt biie'aCtto

wif i iitklteý s Ie Is:tît &Iy f
-1 rtste votairci M U

hon .0s1;i tut I, tilst tif fz j 47 &
îîia.'e St . s6 aw %iet. JEZ64.f

'l'l tiers attl lte
iiai l insit Isll e _____ Z464_ __

lîIl (rsiit tise isee ruitif.jf

-tsv niiery sritsîi. si

il Stti tit!i a'dhte frnd-

Allii .10 t0 MlVY 30 i%. 47.3 '4 stîigaî',tir ig9t nust're itaus, tionI .t a ai lie. WC iî.'ve lie tlle %hitît t'. i Ille Et;iks, .a llthe
.atif ll'tie bsll k% resttl.ered isi I.i:ssî isotr%, .4îsd if ea'ii issj tkc.s catîlsîa insa. Tise stt'itssa',igt î'î.tir .'î ttstsjIt

.5 Itpe iil Isle 41011041i >c : git'e. tise ll ins cett if Isle rate i-4 ai recordistg .tie taiste of gucs pîrodu.lt' a saii irS. si
se. lier Iatttp liaOur- tir $37.84- tlle cssrrcnt ts'.cd hy tilt! tsttaser. C:t'. k' irintsat al tilt

Stisîte ltve isîltgisseatiat satisg [lit experesi ciîisti ': collector tud Ille rcgiscripig ntetmî'iisîiienant ise îttststlttr tif

Pai. C3

iszsujie SIle Etis.n mctcr ani tiaS il%. cat ai gt rtittstl ati nit.
tcnance is it. 'Mi!% i,. etircly wrong. Tite sticier tla','autstîcnSn

oa sy elst~itant r naire aSIe.t iiiligcltCc laits if nui witii.
out iti' wiii vcry xbon lueconie lrafSh ani stsiliatbf. i a
stattion wittre itýc are dioust st5oo ta tSO nitt-lm. thle ca..t of

tist1l" itli' sanse lcesi Iillea. Trite oluc-r:tliosî % vert' %isîiîle atni 'é tsa
falaw% . 'iicsî at cert.ais i agtats .i gat s m'a cctsttietaad it forces

Site tltati .awt tise U. %siaieti tîtbe untiil il couîic% ta tielît'stt, as
jus'. vi. 4iis a'. il t.atte t ii liensd it iiiiiîîedi:tii' st.lrt% tilt lie

atist'r Ig latti stast l' tise ile iiertil is llati tise ilîiid atud
ai..'etitt' it' gr.tvity for %nothter charge af g:.t'. l'tire Wvter i'.

îi'.,ti foar reiliig Ilte t'dis cscrv .1 tir Maititt. i i viear i%
verv. ca.ii'. c.aitcti ati l ns ctalaili tîseter, regikSerittg ini

i., two %eIcctraItic rnctrtrisentioncis are ssiy is't'a fair coin-
tinnttts' etîsreit, liat titerc *s osne calsta

MIE L itiF' HlIA.. !SiF.TER
in wiie Ilte %.atse piile is ut'ttlint isite.satrc iesa~
cassTetts. In the sectisitlatr. circuîit zt %tar.ge ccili, I.îl.'t'i ;il
srties îvnit Isle clectrolt'tie celi asd i i,; '. tts for gr.stieti il:il Isle
âitenî:ttisig eutrreltt tti aloi ti t i.'jlti i setail, tIîara'fasr il ir: ieu ar
frosnt nue ltate I' Itle olier tipit' ost tlle ttitiasetivis'. tif Ille

F. 6 10
c'ircuit. L.e., tilt- ssssssîber ofi x amis' anieti on. Tise SaignEi e'stirît
Kisig tirossgi Isle circuit i'l ii irasîgi tIsle 'aSaragt- t't'. ind il
noa iatttlt are ttsrie. 41tt titi q7lrratnt frasti lle aat'sstsati wii low

itroa I lle utc '.'tincter. aits if Slle lansp'. .arc tisrtsa'l at on 'mslrrant
tiil ilow (ram tiiecii to tlle vaitnîcier e:ttJg tIeia.mt tisa'i'foretie ticikasit iili lie a nic.isre af ilie conttateant'e fr-out '.vliitl tise.

Lasit itra c;ti lic zeritt :a.
MWc wiii now taice til motor ancta'rt, ent i isi iti.ve li.ve an ed

lems .iatriS>. IS wouii siniply bc oasî i tue quls',.itisî So taiucit on
tlaem all, usa we %wiii js.t tSalle uplitle nittI inipisîttt aîi trs mato
ilistit brlciiy. it asis iticit ai a asteser tie:arc a fwaiatg'
lîver titise we hâveanlrcadv-&- ais.s'iha, tît isa aia anag'
muire itn ofrl't the ativnage'a. Il lxn,, be Ox'tintati lit .'.'nue
th;I iat ty (ane ofaci m a Ca) rasuire sski .1tansisîn. Tti'. 1'.
as. fàr a'& My r'tprentce gact, incorrect, foir 1 in anti uasieSr
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mim t iljsi ouvree01m a m~m lu ii:im :mtv tier fiiim, mt iher i liens.
sentI tir ecmetk. ?Neath l:ill tii thliu ectlllîîîîmîe ettergy wliet fini
reectist1eug. 114:1 i. wlîeî sin îkîc h ieiiz uiied iy flic~ coimiiier;
plue tir t lici 'miml i mmi<it-od i lghiilci:d-ir flic%- doi wiiem
jimit iitlecit, iiev .r c t sci 'ta ii i'm'c*v tnferw.tri..

Tliere mue. liii'v,%onsie 'mery gocd meccrinig intir itieterm,
if wl' ovcricick iliese- .1111011ge, mimcig wliirli iliglit Iie fiscal.

t icmicti Ilme Ferratt :siic i errn ;1 Fii Emtgi:îm, te sitaiic.i erger, he
SMmmcai :iuiit flic *1'immîiiiîct rtcetirciiig iter-;.
'l'ie i'mrratii fileter h iliicu ii Fig s a, fatal i% Ztit attillo-re licîmr

Tho.- Siialeiierge- suiimer i% -. iitswiti lt 1'g. j3, .tisil sý; miietid
foir alterlitmaig etiri-elis. Ilha itui eeti 'mLry i.imcsici:id a large
iiiimler tif iiet aîre iii mue. Ilt ecitiiti% tif two colis. titsu carryimg
tlle imint riirem au the &)ilier *m-4 a claied cot. A ramarv

imm:gme ie'tlid Wi lmrmclimc'c'J il> aut iimced tcirreiit ii tlig ciciid colti
'viicii cirags flic ircil diiic :îrmici. 4X brushles or cauminttcr
.ia. reqirrc';lflimc dise lias tics eiecricalm cciimiectiail wli:cever.
*Viie rerctiitig imoctionm is eifectil Il)- at thuiiin fam fixei osi) time
saine sîmhîcile as flimc diic. It is i ait :mmmeroc licîr rec'ordimg filter
andc cieqii i c ke sjee s Jirectly ircil>rtioai:( Icllie cul rmit.
l'le caibrîlimi dtepeîdi. titi flic anîgle ofilme clcmîed colti l toat oi
lite maimn colt.

Thme Duntcant timeter, tif ltme Fort %Vavie Co., lias ala tma:de a
gotal rcord, and like Ille zîbcme lias smm'itimcr conmmmmultomr flair
irimiiit!%. ii! armatumre i% ai aciminimm cyliiider lait thle closcd

iiam:r s mtalle of scierai entoiler pcmmmc'iitig-. Titis fieter

FERRA Nri NI E T E R

Pli4. ilj Ký

tmrt-m1rlr. liaemrreit i gm.i*1m tmîsmgit a fliic ;11 a simmagmiel fit-Id.
th;%a ili;tit i iIo imimice lit a;ct um ci timeqemi Ila ts ime dirc-

lion t if Ille cirremti amici ila limai tif ft! field. 1h; iti tii%'
îîrimciime imi luis oliier dlIeicis. Ctrsrcmit enmmcr5 ctmientimre tif
flot- mmerrm tramgit amndc ica i itmie rini amnd ii %ni ditig gmves
mio ilc i ltîle mimemry, illi. inatiomn W ammimmiae goi a1 simal
altinmilmumil fis %% imicli i. caimecleci ta tlle recrdmmg iieclmmi. Il
;i :ctLtllteql fami immi u aitnm:ît hmg emrrenîs.

lit a pmalier rend Imi' ac 'Mr. i)k imfari, lise igmmittiiu ai Elc.
îrieal himgiiiem% a4 hsîmm ofsrgim ailimc :cimdve atiti rtfllwisig

mimi po emmleislîF.i q.i~ mi dimmt

If camiT mt1 mi %eil, frmi ami commi ai a8 cylimnmer (ini % niagme:fC fildc)
t Imle illier Ile. eshmncir 'mcml rfac.a ilms% mi flime linnt'ilile ofi lot-

i'emrr fliter Nhowm asim mmmig. az. CuIiTmml i i%%tiiiedl lii<'e
mîeretlmn ili tJam i flime 1%altamui i'cge ti Ilme immirleci t'î'mflier

eump mium 111 ilcmwi 'mi Ilme %t-s ancd lea'm<. lv 1lte nickel r<md il mime
1.11 iFrlo m %i m i 'iici la a ii18m1m1ii1mmii. «lme 'pecJ oi ritaim
m% veri iicis amni Ilme mfieer 'mîhil rcgiier vern %lisait emrrcli in

Nalue of flimc lg.tgr flirter%. %av tics ànhle:il" . "i mI*âi top wAith
.8 a.ipe.

-PERRY M ETER.-

deriemci.;clo mI lme repmmioin oi a cialeed scoand.... irmmi il.% «imay
TC l 1liltn Ca' <ahi arc in 1 sC'rec Wit lime tll;ip circuit. The re-

m:crdimmg cii'eC'î is olaicd in flm- -anie imamera i imalieibm..rc.r.
iroaiv lime mmmcmii hiIcriamli rail tîmese imocllir mletem, is lme

Tlmai,.ammo reccmlrdimig wal1i nieter.

oOlie i Ilme adaitg h 'aimec fortlins nicier i. mimai il '.acapmc'î
cýiriiliiutii ancd '41cltin g euiremit. Titis mmiay lie anm acd.

cam1ta4gC amîci il mmccv* mmcm. lIn %i ficr .9 Xe l--$'me fileter., for adlcr.
imalimg cumrcol, ai a similer heiiil lticmcin le mm a. if il Woiiîc lie
licher aut clicaller igo hâve lime Nepame nmc.icm'. Ti ici imatrc a

imlteraifoiiiian, imaweve-. lIn Fig. 84 us %110%%-n c;gamiicia
flic Tmmsii 'mvii filtr. Ini lime arimaitmrc circuit usi, cec imi

rmsîaiecoli, gemmcraliy hîlacecolatm lime bottonsm or loack afiti tiier
anti îxmmt iii fiel(di flimc ibjeeî tif tis latter part hcing Il îrcsiimct

-a (mcl i.Nufficieni Ilrmtmgi ta ocrcainic Imle frictioni ofiilme nmoving
ban. ieumlme. &c., ancd il i-4 perfecily ccan limai tii cmrreml

miii% flow 'mi Itellier emîrrent is tmeng maie, *b- flim eonsnie-r or nom.
The Coaiser duc nabialtig i .4 permmanent iâ imciaî a% a drzig. jmmii

flimc sanie ai lme uitile fit ini Ilme ianmner micmc, hi gc'nertimig- an
E Mc F. Titi% E Ml F isc pnxrapimal ina ise simeci, ilmerciare flitc
relariaii i gircmjmahmimmali tIle %PMeI and! lime spec h prm5mmr.
licîi.d I î C c E . lierciare, flimc %iled ix'sîilliîig <rani Ihi i% îîiîîsr.
(ail la C x E. i.c.. gleacrîlimai Wictimr finie.

Regarlimig flimc imrecai warking afi thmis nice-. let lms now cicat
a]listei finte ta %.anie. Tue condcitiomn% iii whîic'l ilici' are isiallecti

arc irei>ev lime -. allie ai lime Ediisan. li i%., 11mv are. placeci ii
flimc lmiimeii amini ai imc.i ai lmas%iile ici lime sNce. Take Ile
average itmsal.tmaon andc wc finict vet, few %witlltme lbclween Ile

%em hce. and fic mimeiecr. The cummccl. a% aircadmh .ateî, fltiws
Ibrlimighi time aronai mre ciarcuit z4 it-imni per tiay, anîl in a& Cel maladhe
necentis' Iom teteiimne timiasiimmîl, il W.%> fmnci limai 0;m ampereis
flcîweil imugia. Titi% icxîcli a sim.ci qmcanity bmui if we ase t:ao

Io~~~~~~ ~ ~ ~ ~ ammîpcrecniir-,i ncsi o o-,;i keep mmilimhi.acmne. auJd inmm wuicl liere imi ntl mm.
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If tlîa voataga' is 820, and~ îiakiiag the az, tif ti.tftt aaiatiare it zc.
perk.w ou ar, il ticlt-tt- $%.300 las Si 70() .ttaaiai;llv, wVliehla
uqu:a lu 6 oaa 22,00 lu 28.00. Ti i'.:îre.elt. Ole %itree t

lt.S.ut1 lhere are silaîy aaauire. Ever)y faile t lies lacars, ama
ils facc, uiearly -ail ruaaîrditag ilelcîs vill tlaaua iii v Ntart withl cins-a
paIrativly little ciariVai, lbut aller îlaey bave lxtema iii lîsu tfor a ligneC
-L diférenît rusiilî is illiceal. For iiistaslu, %ve is-atta iaisîailaiti

F 4~ ri, l.

oftçoo figlîts cana .3-wiralse a-o aisy sts foîr thaI îiater-
andl Ive decdc lu >put iai a £20 tttiwpre uiucr. Tliisiiaetertis, te-
cordisig ta our Claitdian law% (Glai bletai; il), btai dut- ly îu..d
t..,aed, etc., anal the casntpaîav 1.4 1-ntîlcd lai laîsîai 11.amc. WVhun
fir,.t put ilsi it djaîsîcal as icariy îitrftct :as cait bc, atudit l. iricai
on a. very liglat tonad. Il dots rat a taisu wiihi onie liglil, salir two,
nor even iimet; il iakcs btween liave andl six lilgis ta niae il
justi ove. Il laites very gocad ca Igli b~e it nuakcan.tiîumpt
ta rol:aîe. AI hall land il nlppearN lu bc ail riglît, andl lt same i
fulilload. liit coupiac&ir brceniostls, wliciî îking tec edsitg
for te seconda or third aimec, we ta-s il ta amcenraist if it lut still douatg
its work. Atl full -andi haf Itond% *cvcrvîtiing laîdcale- liant tut
melaur i% doitg it.4 duty. but i lt v-cr3yliglît loadut% we final abtat it.

mceal ot rcogleurng wiith tu 6 ligiats nus il alli as firNt, it taises. ai.
nsost a2 itanps ta niaire il aitîsa. Tiig aloitr n xaggeraii.
Althouagh WCu have lakeat a large anuter, )-es 1 know tige lprceutagu

i Mlaat docN it zamoau l% 0 ahe eit d aif ite year ? Let uta aie Iis.
actnt exaînpie. Il.îaiaioat of i00 laiîîpi runaîhaig .2 oaar.. lier
nighî for r, silits lier wueis, ami bcfore and afler Ihcý%c bou-ute
bavec fa-ont in o 2o lilit% u ing tiirc-qtsitlra otan touar Catît.
naiig a total of ilîrca and a liait houri for it n!ght.

As stateal iaovc ih taises 12 lampsin1 malte it record ai ail, iherefort
we may asuatie wlih 1prfct %afeiy aa lte cuitent fatr ai least 8 au 10s
lampa, U.y S, tas nu rcgiaieding elTect on tige attlrt. Now thcsc lamits
are burnang 334 hours Fr nighl, 5 nirhîs la" itecis =. 14 fous% weeklY
or 7.280 houri y-casiy. The total lutter reading in ibis pa4rticuLina.
alallalion shoulai le 267,800 boots, laut as a Maller Of tact we OnY Cet
260.500 or 95-77. of salat il shoulal lac, ofut ac2 uleai iOf 04 lier cent.,
which retescits int cttaai cash, if cuitete lis soldas .6or.a cent. lac"
lamp hout as wc have il in Toaonin of $43 On tii tagrilculxr nltc
adonc. Titis iiay alîpcat Io you n,; ivcing an agmvaleal cait laut 1 nihisi
say it is not il s slntply ont oîat of qutc a nuiraierc andl wc are forceal

10g corne tu the conclusIon illat front this cause alune tht: revenue of a
comy is 57. leus tban il shoulai lac.

Thr l et ailler uource of lois which is flot apiblicalî Io tht %imalt
Mtions. sIreler In tieeiric clevatot ivorl, or any aurl, mwhcec theat is

a e kclly vatpag Ruai. 1Elcvalor, ioris wiîhoaî uhulpi tht ini ian.
.. c~atory lainaI wc have to conienai wailh, anal il lis aclcnowleaigesl lay
evcry one t lihcsc niciers, in fact ail nielera, dnI ui legisler the eutrgy
conhumeai. Thoc otyssu m1ho have olr-icda tecdin oita statmee
or any tecordirag tteler on tc.t loais inust have licent re.isinaiea of a

liazv niais, slow lu %lait andl quiet 10 stol%. In Itydraulis: clevaloaa tht
ansosnt of stater is tht saint loi ail loads andl iwaîtct lis so<h la), mtlr
or lle t Il icet run " of the cievator, il catis exaeti th. nm 0 a

uji th cmhtyeSas iî dontak aieup 400011' Iii ý ltalci have laen c"'n.
lent herclotote to pay for st-atc-t in ihis mannet anal 1 cannot sec why

lhacy aboulai it bc chaMgea in much the saine mannes faot tht electric
powcr. 1 titinkt I ana preîay saft un suîiingituai lte stitar meer ba.s narly
outîlivea its aisetulia as fat as cicvalaar waatl is coneerrie.l

Wc set lthetortelte arc .3 Creat mmrcttt of louss.
FIig Ilosier coatumtesin tht armature circuit.

.Second. R'ower atoi rceaiacl ai iilîil iaas.
Tirta. loawer ns recoralea a: sjuicly %vary-irg Joaais.

Nosu îuttinr, ail ilitat tugcthe ct ue ttainly liave a vely lxi-at ctîuila.
nation for any coomen aIo tic %uplaling ciattnt l'y mcet niraurcT'Sttt.

Illw de, WC final the Eaiison chernical or eny otites chemical ineles
unai catit an-l ail of shet conditijon. lIt thi itis t there arc no
nîoviasg parts, no friction lu aavcconic, nosai nialeait circuit, thesefaîtc wc
liave purcticaily ut, lu%%. Thte csuîiîicuae 1 have j*uil gîivcnla le - he molit
msets were proveai to lc itscorsce iay îhe chcrtttailte ahî? as goantea
oui ai the laeffiringl of this palier liait Eaism diii, 15 ycanseaga, exactly

wlîat kî liing adonc îo.aily, vil." lie put 1 elivainicai iliittri iles wiîla tige
fecordmîg alesiet just lu src hiaw laiuch he tiller ias utli. Ily notait

iicirnieiiii titer kt ftria 2o ilu 2s',, iliflerrace letwaeci lt raiiiigs in
elevator work. i have tai liat %ileter al; g talau hy he l)iaiiiuia
l..Iecttic Cà., or ['ujIlI., wlaicm eccaartal itht eîiergy. Ici a r cal u
teI liait u oui le), tieti as mialcle Ib l'raafe.soar Jackasonit aIhe Univerblîy
utf Wiceaîin, l l îaclicaliy core t aI itl îa andl ait) fieitiîeuy.
As wue hav~e attend), slaleai 11iae »% *lie aiL SCy goti in aIl l-tr way, bt
thert is notlimg liIca tige leNt ait actual piacticl: ana ini tii alune lisai

timidaes.
lu1 he noil elabsio uictes tige Atont figures as laiit o h iOtiulttaust o! ail cloclt ieers. We have bcerai dcivk nIrluiascîiy

lut nul one of hiei eati in any anianncr comlpte with luis une. Il as
naiuei for aiîernating inal cuntinuouus cimrents anal s mîalle as ant

aîiiîiercliuiur or wattiiîer. Il la une of the iuînit reliabie nielers ils
cxi%.te. Il cunsists ufto sulocits, the î)tlulthiiii'i ot which aie slhown
i Fig. iS--une Lf.ejîng %.antlailti li anal the ollier is regardeil or

A RON m tE4TER.

FIG 1- . dS.W%

acceicrattal as lthe cson îîa liy îhc action t a1 eui or coul carryinc
the main cutet in mhich th Il" t i it pendnums con.,Iting ,î( a
permuanent niagnci. asciilaîc The tîtincihale ot site gtahing frant wlîicli
the motin of thc pecndulunti s conîntunicateal to t allai is uuitawn in
Fig. 16. Mhen liotit Clucls arc goiag at lthe sanie lcc ste maiddIcl

DIFFEREIITIAL 01^11
Anort METERt.

rq. 16
itevel stitci i aical algtil on ils usen asxis, lbut if ont ia going fautert
titan lte oth« tht traallî itt h ttsalu aaauna on il- %xi,% andal ai.a
aroaunal on tht amis. of lte spur gears. Tiis moaiion hç conanitinatail ta,
lte suitteis. cpratiag the Itatinîcra on tht dals, nalt il i%. only %tIicee
iscce l* a cliffetcncc int tht siacea of tige clocca. lti Ilat atctet tetiatal.
Titis luttes pmSucs the gveal aalivani2gc of iecntaling. tao iliar baaw
hcwstrimait the amusant of culreti is.

In the tt figufe WC sow lthe litacliplc of une oft lte clocis tces
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tRutt is uesl tin tiers countey go considerabIc caltent. Rt is neither ran

assstI r > satseesssi y siaim51e accorder, iisat R:, il recoirds tilt
nîstsîlser sof lisîsr% rte curfesit ha% Isecî ilssst sng in a circuit. It R4 caIled
tile Il l'agace 1R1a11111 li r IZCcîIdetr." It «cssiIts aif anr otsinaly dciRn
ici s plisacetl -an cltccttoitsagtst, micià i% sel atrangel tis wheni cur-

lent 15 tutracsi un il s<sîssg as IClcated wichis dssgnges& Ille (escaîssutll
1 iseci. la R: cxtresl i siîs iell andI fot hiabte te) fî st nui order. Rt as
;1C> Appicable tsi placs wlisve tisere i' a stent y insu'er trici ats arc

""", 11% or ilisutr %ilsli %ttently luad. Iln a Nture sisere 80 arcs art te-
quares att(ie uise lt(:s lait tise ilcr rcordiis !t> 200h issiten 2S0x

vsa I.'

Ns, s,! lanuls' xiatc 15cr liisîsqi isosr=lissi; or agasa if sec hsave a mlt
ta> 6 ls. lp. accrige rte 6 c. lacs la. 1). lier hour, nieter recorsds 800 haurs,
sec hiave 100x 6 x 6$3&.

WRish tii isetes, iissW'czr Rt Rt isniy an app1roxinmation as to tite
l1osst.r 11astCVCr is isilibisCity- cnniis i R.

R.ct ust nsîw boui up the asicantagts ansi iiailcantagts o! the variaus
isieS.

Tise asîcantages ts!ftse IAsiison csesiical iiter arc:
1.I' tPadtically no lots.
2n51, Nso nissing p~ari-.
3rsl. Alrs41UCI)uel corrirct ai ail1 hsasis
4511. WRli iexotiail e Nnialitstp.iil ant>uttt of Cutient.
Sais, Rt Rt apsplicablRe ta any luesaure.
6ti, R.AW firsi Ccit.
7tls. R.Aw cent of niatinteitnce.
sla, KrasiRiy trairesi.
Tite only lisait'ntaîge <Rf any) is tisi te crînsuister Catitt icasi Rt fi

hiniteli.
%Iosoi; MtTRys :-Tiec only arivantage Rt tisai tise cosnsumer can

renabc tiesiter.
Mie iisdlantages are:

ti. Roa iii aveitcosising friction Rn tise tsoving liait&.
.nsl,.lstcorrctt at ligisi loasîs.
3t5. liîc.sIt ai s(usckly- vazysng oails.

411.1.1 Vi cmss high.
~tir. 0Css so! nsaintenane itigh.
%hl, Nol readîliy reguaireiL

Ist aile Ayson typie of niecr ille bave tilt fslloxing auiantages:
l'a. Correc ai aIl ltutis.

:ns. %Vilirrl tlfisc snsalic-.t ixsNilsle cuirrent.
3,1t As a coulomib nteter Rt R4 aptplicabile a any î'itc*t
4gils. 1'tacticali)y no locs%
;tle Can lic reail l'y the cussionicr.
TIse* otsjcetins isiis sticter arc:*
at Ni, Lalssl sn 10 s5<ecottliisg Rf clack ý4J"
.nsl, Fsrat ci isgîs
%%t thesefoue Net as a piractical nteit tise tteical inset R sulaerior

is cver* poting, savc one, ansd tisat R tise cusîsîmer casnet rcadilR for lin.
s.Cf.! itls tîssîici s,!anttbljecion? R isiwmanygas eansu.uscaditheir
tncicti? R klos 1 ans nt veiy far oui whitn 1 say ti fot oever 2%
cvsribL si t easi glaii metcmi

Tise n1lion îîeicr lias tîcen cssiicmsscl Ii, -a certain clas çitisr
trssgi ignorance of it.èisincliit os )IrcjudicL ansi oui Canaduan Gaor.

cinîtîetst hsave also :CSt tsi l) pmctcaily conticsn t-pIslilably- not con.*
sicuin Rt. leut ta csiai Isle gstis1 ifa a sîster tai as a no saiero andi

iryfew cîuzali.
css la t , esf sirangic tu nie tllst the ;-ovctnnient isho<ils itetaire tht
*&y Rt ha% d1onc ansi nîore tspec Ialy %%itis tise cietolytie nide, uhias Rn
the -A alpci tsg tise unus ai clctrRcal niseasutcel in siectRon 1). lisse

1.4 ta 2i unsice tile lbeadrnng of!I aniîsre'" Rt btaSe, *'a- a unit of cuitent
tht anspesc stisicis is.tcs. units and s i cisesentesl sufficiensty warll
fos lx2tacal 1)uixymo l'y, tis unvaisx: cfssiest stiii whcn passes
ihftt.sCi a ,ilusion is4 nitrat of sucer in sater andI Rn accorslance with

rte sfciicnttns ccsntairned in scheiteib n tr tisii A~ct dleisotits siiçer nt
Isle atge oif.001 118 grains lmr secondc."

Wiîat les ais inn ? Rt mevnu s theiiy have litacticaiIy adosîtesi
tile clisenscai intact for5 slrersîsining ti: tirait of cssrrent. Rnt tile Act Rt
- ays tire ei-ctisi ciscsnlie.i l uivaient Rt .001118 fur a suir vsst.itatter
jus Isle saisie as .00034 rlIsre.ets tise gris. dieîssîsteii î'r coulombsisn
a zinc or .000305 fsu 55 esisier vtsit.siitts.

Rt R, Rsntssiaitiii sieitiser tise> blpecsf% sucver, copper or zinc, the isrin-
ci1sie is cx-actiy rte saine. and st tRocs lookl aiîstîrs un the face tif it wises
Isle unit of cutrent . îC(G.S. sis Rt according to iaw lait, down as
aiios', yet in rte sanie Act a glacier ait presi tistlieu stîse îsîinciffle is
Iiiiitsi ta rte etcnt of tie nuiniser of siters in use nti te tirai rte law
casîse intu force.

It nîa) bc argucrd that Rt is nlt tihe pineiie o! tise nsctcr tisai is rte

' l'j sion1 point bsuas is R is fnit self rceording, ste Raw. of Cosurse,
cnling for Il isais." Rf sny consumser wistses ts iRee a faitisiul record of

tise nunsises of hours Rie burnis Ri% lailips lie is -at iwi!ect lRblertq ti <1b s0
andsiRf lise dies gin onseientiousiy ansd the lansîts af it cillscsency thty
arc saisi ta bc, or suposce tiscarte bs~il rensieresi front tise limier reasling
stili caine sic exactiy tu a cent.

Againit las iseenciaiîsesi îy saie iusiutg sii1 suaitî xsitiunstliat toile
rencssing tile fines Rt practieaill rcne%%inig the filtter, absat R% ssi1s1lying a
new filter. Did you cvci isear ai bisei grass, rat? WViant is tise iaw on
tisis point, it Rt It abat rte giresent nunisîbr nssîst flot be incicasesi ansd ail
new intacts isubt lie oif the direct rcasiing typeI" or swoîds to tasat cfféct.

The Goveinîssent lias ta raise a revenue. t hat is %cttle(l ; tise gas curis.
1ianies coistrilsute a certain pscentage ofaata revenue, rte eieitic coin-

snies are thecir greatest conipctitors, titerefore we can readiiy infer tisai
any ittie obstacle that cans ie put Rn ste mtay isy sssch cssnsganies ssli lie
dost ses and Rt is very eoinnn îsroperity tia this Act was thet esuit af
tise gas compaaic

lay R asic 'aWherîe sids tise Governiiient get itals of tisai dcfinition of
tise nuiiiere andi also tile voltanteter specilication ? -Iiow are ive to
deterniine front titis tihe aitcrnating unit of cuisent ?"I

I las the Gsivctnntent insîsectar crealesi any bser feeling Isetmween tite
comprunes andsi te consumer ? I)o coisussers ltay tlttir lauuis witli any
i)cter glace titan liefore tire liaie canme inta forcet? Do custoiners pý
siny faith Rn tisis test? Are althte any auivantages ta bce derived fionts tss
test? Rf so, whese?

The ansseer ta tise firsi thîc is Rn the riegatice, ansi tise fossrth Rn tlas
affinassative, andi ta the last se wli Reace it unatnsueeret for thse preset.

Riobably- 1 have digressed fronts tht linse of titesc palicis. and in
îeturning ta sanie 1 wish tIo ssan draw your ntention ta tise asicantages
as cnuoieratel aiome Rn tite ciectrolytic nteter.

Rs titr anoîher nîcter Rn the miarket tisai cans ay clrifai ta the sanie ?

OPERAIM NG UIN VITHOUT A NATURAL SUPPLY
0F CONDENS114G 1VAI* OR TME CONTINUOUS

USE 0F n4EFO VAR
U3V E. J. RtîUt'I.

Tula subjcct is sornewhat new, and information on it
mtust be taken front the fcw plants titat are now operated
upon this principic. Like ail other new departures in
steant engineering, there is very ntuch to be learned and
studied before everything in connection with it is prop.
eriy understood. In a papcr of this Jdnd we can oniy
go into the ieading points about it, as the subject is so
large that a whole volume might be written on it to cover
fuliy the whoie ground. Front observation throtighout
the country it is evident that the principle of running
cngines condensing is flot as thoroughly understood as it
shouid he, for we have ntany cases wherc there is a sufi-

scient supply of watcr within reach, and stili tise engines
are exhatssting into the atniQsphere. Tiais pcrhaps bc.
cause rnatsy think the expense of putting in and main-
taining a condenser is greater than the saving wsuld
warrant. As an illustration, take an ordinary higi pres-
suîre engine of say iooi h.p., siirg say 4j ibs. Of coal per
h.p. per hour and running xc hours per day, the ceai
consunîiptiosi wouid amount te two tons per day. The
water consumption per h.p. in that case would be repre.
scnted by30 ibs. per h.p. hour. If a condenser is added
tihe saine powver Nvoulsi only reqitirc say à2 lbs. of water,
nxaking a savir.g Of 26 pet cent. The total coal con-
sumption for the year, running 365 days, would le 730
tons. If the coal can be put in for $3.00 per ton, the
ye-tr's consunilption would amount to $2,i9o. The cost
of adding a condenser te such a plant, including the nec-
essary piping, should not exceed $3o0. The cost of jop.
erating the condenser will bc about 6% of the power of
the engin%:, antd is eqtsal to $131. The interest on the
condenser investînetit at 6% is $i$, making a total cast
of $z49 per ycar to suaintain and epeate ut. 26%ofthe
coal accotant wouid bc $5s69, froni wlsich deduct $149,
the cost of opera: ion, Reaving a nct gain cf $420. This
in mtany) cases would ntake a dividend for the owners
wherc tîsere is none at prescrnt. In cases where the
water for condensation is not procurable cxcept at con-
siderable expensec, it can be tscd ovcr and over again,
and be coolcd by air. The idea cf cooiling water in titis
way originated in Gcrztîany, and was applied for the pur-
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pose of cooling beer. The first cooling tower was fillcd
b>' the branches of trecs, or brtash. 'rte air used wvas
oniy tic natural carrent dite ta the warux water. Tlhis,
of course, required a v'cry large tower ta gelt an aoatt
of cooling surface to be effective, as the air curreat wvas
necc'ssariiy veryslowv. '1'lae air is tuecooliaagnîiuauiti, and
is indirctly thle candensi ng niiediiutai. If yoa %vet yoaar
baud anud hoid it in a cuirreiit of air. yaui wall feel a cold
sensation, because t le watcr is being evaporat ed and is
taking up the latent heat of ev'aporation frout yoiar baud
and the surrotinding air. The specific heat of air is
.2375, wbile that of water is uinity.

lffvedepended upon the direct absorption of heat by a rise
in tenaperature of the air, we would have ta raise ab'out 4
lls., or 55 cubic feet, onc degree, ta absorb a heat unit.
Consequently %ve would have ta raise i,000 cubic (cet of
air 55 degrees to, condense i lb. of steani at atinospheric
pressure. But wlxên air is brataght into dia ect contact
witla water, there is a cooling action due to evaporation
malch greater than is due ta the elevation of temiperatire.
WVhen a pauind ci wvater as evaporated in tiais %way, live
times as mucbi heat disappears as wlben a potind of water
is raised from the freezing ta the boiling point, and every
potind of water sa evaporated absorbs lacat enouglh ta
conidense one poiand af stcamn. Now, by liaviug ait ar-
rangement whereby we cari pass a stroaîg current af air
over a quantity of water, favourably disposed ta be acted
on by the air current, we cati hy evaporation af a quan.
tity reduce the temiperature, and that is wVhat takî.s place
in a c.oaling tawer, which is ail apparatus designed ta
distribute the water sa ans ta expose a large surface to, be
acted on by the air. Nuiv, for every pauud of water
evaporated there is a a'cduction of tetuperature whicb
will ailow of a pound af steain being condensed, and just
bring the ienlainder ta tîte original teniperatiare. It will
lie plain, therefare, that in operating a cooling tover
there cati be no niore %vater used than wlaen raanning
nan.condensing. Iu fact, ilhere is flot as lunch, because
there is flot as much water evaporatcd in the tawer as
there is caudensed, as the surface of the tower and pipes
have a coolinq effect ; alsca, the direct risc in temîpera-
turc of the air takes away a quantity of heat without
evaporating any watea'.

The engine will require less steain, conscquntly tiiere
is. a sniaIler quantity o! ktccl.%%atcr used than wheaa ruai-
ning non coudensing. The systern, therefore, allows a
plant whicli lias tu buy even its fced-%vatcr, ta rui c'au-
densing at a less expense for water than wicn ruuing
non.condeusing. 'l'ho details of the systein are, rit the
start, like an.ordinaryX condcnsing plant. The steam
leaves the engine, passing through the condenser. is here
condenscd by m-ater taken front a sinaîl reservair instead
of sortie natural supply. The wvater passes ta the air
purnp and is puniped out, forsuing a vacuum as in an
ordinary condensiug plant ; but now, instead of lcttiug
it run to waste, it is eievated ta the topaofa tower, eithcr
hy the air punîp itself, if tRie tower is low, or by an
auxiliary punip slaouald the tower lie high. This is
preferabie ina any case. The wvater is distributed over
the surface of the filling of the tower, falling to, the
bottoin through the up.caaiuig curreut of air, and tRie
tenaperature is thereby a'eduaced sufficicntiy to, lic
discharged into the sniall reservoir front whicli the
condenser takes its watcr, and is aased over and over
again. The details of the towcr arc :-At the top of the
tawcr is an arrangement ta distribute the water over the
whole surface ofthle interior. Thtis distributor has taken
many formns, sanie of which are quite ingeniaus. Sortie
o! the latest are the revolving distributar, ilitistrated in
1Power," for March, and ather anechanical papers.

This distributor is miountcd in the centre o! the tank an
bail bearings, and the water issues froua the cross pipes
like the ordinary iawn sprinkler, ami distributcs the
water eveuly. Another distributor wvhicla is used in
towers watb what mnight bQ ternaed partition filling, is
mnade with a little trough across the top o! cach partition,
'with main channels feeding them. The top of the sniall
troughis are made like a saw on their top edges, and the
fine streams o! watcr ram through the hollow of the tceth
and spread over the surface of the partitions, niaking a
very even distribution. There are nmnerous otiier
formns, such as perforated plates, screens, etc., ail of
'which wili work, but do flot distribute as wcll as thc two

uicaîtioncd. 'flali filling of the tower or taaaterial over
%viaieli the watcr is distributed, lias takea even marc
fornis titan tRac distributor. Froin thte tiame wlien lartsh
was aased ta the prescuat anad iatest avare filliîig, the sanie
idea avas at tlae bottoni of every change, naaaîcly, ta tuake
a1 gia'ct swie tower do miore wvork. fl'li cooling cflèct
ant a giveta size towcr is a vcry important point in
aactropoltaaî plants, wlacrc rooni is a'aluablc. Theb first

fa lln aas brusli. iecn roundl pales %vere tricd. Abont
the saine tillac anad at ditkirent titaxes siaice paris have
licotu tried with sautie success. but %vas aaev'r equal ta
tic tawcr systetal. The next 'vas a partition tower, ar a
board filing. 'rhis lias takion a great taaany shapos , the
bmoards lacirg arranged ta break ip tîte avater aatd air
curretits ita cvcry cotaceivable tainer. Sicet iran lias
been triei in variaus fartais, sote like stove pipes aud
othiers arranged in slieets. The latest aaîd hcst filliaag
is tule and avire nettiaîg.

'l'lic tule tower laas been dcscribed in Powver ati( other
siechanical papers. It is vcry satisfactory. Otie point
against this I illiaig for a large toaver is its great aveiglat.
'fla %vire or Barnard totver ks ftlled %vitia wire taetting
rolled amp Iooseiy an<l sct amp on end. it thiese tawers a
settiing clianiber as proviulcd rit the bottoin, andl a hecavy
gratiaag is placed across souate distance above the avater.
In this space the fan discliarges its air. On top o! the
grating is placed tlîe lile or wire, whicliever filling is
aised, and it is contintued on amp as far as it is able ta

'...",'..'

BARNARD'S P'ATENT WVATER COOLINC AI'PARATUS,
As ARRANGEaî ON' ROOF OF A atnc.

support itscif, breaking joints, so as ta, break aap the
streains of wvatcr. There is a portion o! tlae tower
catrried on up ahove tiac fiiling, ta, allow tic particles
Of watcr ta setule out o! tRie air curreut. Triis preveaîîx
a spray flying frout the top of tRac towcr, aund alsoa ay
of the water bcing wasted. Information an thc formuxla
for calculating the size of tawers is not very cxtensiveiy
ktaawn. .As far as can ho lcarucd, about So sqluare
feet o! cooling surface is required per l.p.. whcn a large
quantity of air is aîsed, say zoo cubic ct of atir per
h.p., and varies wiîh the amouant o! air and with the
arrangement of!the fiiling. In anaking amp estiniates the
terri h.p. does flot give definite informtation, liccause tRhe
anlount o! steani aased per 11.1). v'aries frouai 15 ta 45 lbs.
per hà.p. per houar, according ta tlac size aaad type o!
engine. TRac only way is ta gtt tic water constituption
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of the engglue andi figure fronti that, the saie as for runnuig
condensiiig. \Vllei au1 eligille i5 US1iîg, Say 25 li)S. Of
water lier li.p. per lîuur, it wîl ll lru abolt 4-8 cuhic
fect of tower for earli li.p., %vitl sufliciei t air andi wire
filing. With tile lilling tile cubie capacity requireti is
about 6-5 cul'ic fect per 11.p.

Cooliaîg towers arc l>eciing nitlerous. Wue have
unle lu caada, at :Iuîtreall. Two have lately bcen
starteti at D)etroit, andi reporteti as giving excellent
sat isfaîction. 'l'le aiccompa).n),ing illustration of Geo. A.
Barniard's towers arrangeti for surface condenser, with
file tover ou file rouf ot a laigla building, %vilI illustrate
une application of tlic systeni. Fortilier illustrations
are flot cxlilibîtedl, because several i tue fliaechanical
paperb î~ latel), fuîlly slîowv flie différent applications
of it. It as testigititted tlîat the cost ofoperatinq a coolitig
plant is fronut 2A to 51X of the p)oer of the englue, which,
leaves a large fiet t>aLnce fil favor of the apparatus,
fully justaf)-ing its application n plants ofany magnitude,
or wherc flic cost of coal excueds $z .00per ton. lia tower
is placed on tlic roofa surface condenser slîotld btc tused,
and ile ascending coîtniin of wari water is balanceti by
flie descending coluiiata of cool water, and (lie acttaal
lîead tlic puniap works against is the livight of the tower.
If thîe towec can bu place in icitu yard, a jet condenser

niay. Ic uise.l, uaailess tlic objeet is to get pure water for
flie hoilers. lIa flic beginnfing of tlais paper~ the cost of
adclitg a condenser to a zoo h.p. plant was shown to
efleet a nat saving Of $420, or 2vt, necarly. 'flali cosî of
adding a toiver ta suicl a planat slionti not cxceed
$7oo, fie iitercst on wlîich at 6%,, is $42, Ieaviug a net
saviug Of $378. This wouald anake a very gooti showing
oaa sucla a siaaall plant, anat wotuld anl anost cases be
niuich larger. Anothler point as, ini cases where eniglues
aure carryiag a full loati andi a little amore pbow~er as re(juired,
attaching a conadenser %vould increasé! the povvcr about
20, tlihereby avoidiîag buy-ilg a aaew engine, tile plant
carr ing tlais extra load at thae saie expeaise for coal andi
water.

SOME CENTRAL STATION ECONOIM.

on filec occasion of mn electrical convention a smaternent oi
resuilts obtainet l% icit reconstruction oif light anti potwer plants
will. no doulît, bc acceptable, îîarticularly so 10 station manmagers
mwhuazaybe confirozl wiih1 lacf-ict iliat iicirplaymisaflot modern,
anti probabiy not. a paying one, anti that the tiie bas arriveti
when reconastruction is nu longer a claoicc but a uecessity.

Il is well knowvn tlaat aniany central stations wlaich have not
becn opta.tiiag on a paying i>asis have becu turneti into profit-
able investinientS b>' promplt neasures having beeai taken to
iaitdemnizc theni, anti to put theni on a footing to meet coin-
petition cithier froaat coanpanies already in the field or canein-
plating enîetring it. To do tItis, it lias gencrally been necessary
to reconstruct flie entire electrical part of tlic plant front thic
gencrators to the fines ant rantfornicrs, reelacing the olti gen-
crators anti transfonncrs by the more efficient apparatus now
aaarfactaired ; rebuilding andti e*debigning tlit switchî-board,

anti last, but ceriainlyý flot least, file re.arrangeient of the
feeders anti mains, ta give econoinical distribution, to avercoilie
thic inductive cifects. anti to bring the feeder losses within the
limiits of gooi practice.

l'lîise whio haave becia so unfortunate as ta lie in chaige of a
pant tbpeatis gencrators of sinall c-apacity. with a regulation
anywhere front 30 to 40 ., %vtîl drops in th. iceders of flic cir-
cits vatying froui i to ao. ,, witit no feeder regulators, wvith the
%vires s) arnget fiit thic worst possible inductive pumpîing
effcî is obîaiiaed, wçith a type of transfarnier whose leakzage
currcnt is secral fimies what modern practicc permits, with a
reguhaiin coracsponciing ini perciatagc tn flhc drops in thtc
feeders, anti co)ilnntl with ail tiais a decîdcd variation in the
hotase wiring drop, will apî>rcciate what a restful feeling is
realized, evcn i tlic cntemaplation of a rconstruction that will
izîcluile iicw generiioN .aad iransfortiirs nf ligh efflciency andi
close reguahatuon, andi a sifé switch-board. Those who are
aiware thiat their service is îlot what il slanult bc, andi wha have
analyzeti the situation, know that thtc only remedy for the
trouble, the oni>- guaaantet for a service that will be acceptable
to the public anic ont tlaî can successfüily mecet campetation, as
tht replacemnt of trn> nid andi incficient apparatus in use by
that which is moden anti efficient. Trhis may inean a largt
outlay, bt it !,houhd be donc -at any> cosi. it aa meatil tile
scraplaing of nid dynamaos andi tr.tiîsiortiîcr-tlîey- art of no use
to anvone now -what as wanted is nnly a firsi.class apparatus.
Espenence has shawn thlat the first cost oi apparatus cannot
receive the consideration that il diti a few years aga ; if il does

tlacre will bc wvitlin a coiparaticly short tii lca saiane pro-
bleuis to suIve.

1'ht fulluwing gives resulîs ubtaincti frot thae partial recon-
struction of ont plant. It does not give a full idea oi what will
lie accoinplislieti by cunapcte reconstructiona inasniuch as that
paîrt su far carried out lias been confineui t transformer andtiune
changes.

'llit reconstruction plannei for tiae prescrnt andi now in pro-
gress, uvill atrect anly tlie alternating systelît of a liîaai which
also furuislies direct currelît are andi notor service. 'These
chanîges wîil include tlic replacing of fle prescrnt single pîhase
gencrators andti ne slîafiîng opeiating thiacn by two phase
geiltratars with an inherent regulation Of 4 ta 5 %. without coin
pousiting devices, flic generators to bc belted dircctly to the
engines : the building of tlc new switch-board for two phase
currents serving liglit aand power front ftlt sainae circuit at 2000
volts : rearranging the lînes for two phase dist.ribution ; andi
retiucîîîg tlic station load anti bettering file service in generai
by replacing a il of tht olti transforaners on thte fines by the best
t ranspiomers obtainable.

TIo procet with a sysîciatic reconstruction, the first things
necessary are reliable records, at least of what the plant anti
fines to be reconstructid consist. For flic plant herein referreti
ta it was necessary ta establish pole fine anti circuit miaps as
wei as transformer imaps. It nîay bc saiti that such a system
of records in tictail anti kept up to date is necessary for tht
ecunoiiîical operating of an electrical lighting station.

For flic pole line records a carti catalogue was arrangeti, each
card having a aîumber corrtspontiing ta a paie; in connection
îvith this carti catalogue tliere is a map on wlîich each pale is
locateti with ils nuniber ; also, for furtlier convenience in iit-
iîag out reports and locating poles, each pole itstlf was numbereti.

Thet iollowîîag eut represents a forni of pole card which was
founti ta answer flic pureose very well.

On tile card representing a particular pale ail ofithe wires art
shown in tlacir relative positions on the pole by nunîbers placeti
aver tht pins ta which tlie ires are attacheti, the numbers indu-
catang the circuit.s.of which tht wires forîîî a part. Iiyrmeans of
thi crdtile positions of tht wires forming tht different circuits
were clearly showaa, also wlîat chaanges in thc relative positions
of fle %vires werc necessary ta ovcrcome existîng inductive
etTects, the latter bcing a source af aîuclî annoyance. In fact,
the laumping on the circuits due ta anutuai induction, prior ta
îlîeir rearrangeient, when circuits supported on the samle pole
wtrc runhaing froan dynamos on dlifférent engines, was sua seriaus
anti causei so nauch fluctuation of the liVlats that it was neces-
sary to rearrangt: tht relative pstions of the feeders of ail tht
circuits ta counteract these inductive effects. Very satisfactory
resulîs were obtaineti when the rearrangealient of flac wires liat
becai carrietiout. 1'rior ta this change, to, overcome fluctuation,
it was neccssiry ta feeti ai circuits on flit sainîe pole Elne frorn
one set of dynamîos operateti by onc engine, whmch, was very
ofien not convenient anti only possible with a large loss in
operating expenses. If ail tht circuits on tht saine pale fine
were not run (rom the samne set of dynamos, file service was
sucia as to anake life a burticn for tiiose who were respansible
for it. Afier tht rearrangement of the feeders ta overcoîne the
puiaîping, it was possible tal run tlit circuits entirely independent
of each otlier and in a mnanner most convenient and economical
for opcrating, whici is, of course, a source of much economy as
well as satisfaction.

lu connection wiîia this paie catalogue, circuit ailps were
arrangeti, which consisteti of daagramis for each circuit, showîng
tht sareets tapon whaich the circuit ran, and tht size and length
of tach section of wire or witcs.

At tht sautae îiîne these records wecre being adte out, trans-
fonner charîs were prepareti, which consisteti ai maps for
dijifercrnt sections of flit city covereti by tlic différent circuits.
On îlîese anaps each transformer was locateti by a smahh square
stampeti on tht anap, anti within liais square was written the
aine of tht custamer being serveti from this transformer, the

nutaîber of laanps installeti, the revenut per ytar, tht revenue
arI hamp per ycar, flit estimateti number of haurs burneti per
n îp per.day, anti tht probable number of lamps burning at

any ont line. Therc is aiso indicatid on these charts tht size
anti lengîh af sccondary wires from thie transformer ta tht
cusioiaîes cutoai. Ail Ibis information was fouanti necessary
for the proper " bunching " of customners on tht transfarmers
anti for tht loading ni tht transformer.

WVherever passible, secondary systems wcre estabiished, 10,
which severai transfarmers wcre connecteti in paralil, in which
case fhic size af tht scconîlary mains between the transforffiers
%vas such ihat the tdrop ini these mains was snaal comparcdl ta
tht drap in the transiormcrs theinseives ; in liais way thet rans-
fanners ivere adte to share, amore or les;, tht boat equaily be-
tween them. When a secnndary systemt of distribution was not
economicai, single transformers were located. In deîermining
whether a caîstrmer was tua be inclutiet in a bunch of customers,
ail ai whom were ta be feti front ont transfarmer, or whethcr il
was mort economicai ta place a separat traansformer, it was
ncessary lu make an approximate estimate ai the cost ai local-
ang the transformier for each case. WVhen tht interest an the
cost ai placing a separate transformer plus the cash of mainten-
ance ai tht transformer, was mare than tht interest on tht
cost ai connecting a ciastomer tn a transformer, feeding other
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custamers, the connection in question was moade to t traits-
former fedtng the" buncli. tiolwever, even if the différence
in annual cost was smali in favor of a separate transformter, con-
nectian was ma.deto tht 'bunch)." In mxaltisg these cah.lciions
a fixed drop in the sccondary mains was ailo% ct, anid the loacI,
Lec., the probable nutiber of iamps borntog rit an>', one tinte, for
caiculating this dtropt, sas determoîiied frram the retordis cil the
transformer chiats; of course the cliaracter of the service gues a1
great way in înaking this Iast deterosination. A separatc trans-
former ivas placed oui>, whien thc total annual cost for thîe lac-
ing and maintenance of stich tr,.,isforînier <th not eccc e
sumi of the twvo following costs-the interest on the cost of plac-
ing and maintenance oi wire nlccssary to conlnect the costomier
to thc nearest "hunch' transformer, andi thec incrcascd cost due
ta neccssary incrcasc in sizc of transformer. The atnoal cost
of a transformer on the bines %vas consiclered to inchude the cost of
the irant lasses, figured as costing the clectrical lighiting station at
an assumed rate of ane-tenth <.1 cents) per iamip ]leur of 55
watts, a 51/ interest on the cost of the transfornmer, and thc lîîgh
rate of charge of ia / dcpreciation. To facittate the butnchtnsg
and iaading of transformers in canjuniction witi oiller data, the
following table:
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The principal factor lit cctcrnînng the size ofta transformer
is the character of the service, a mare lberaI aiiowvaîce being
made for an oserload in a residence itan could Ise magie in a
commercial district. A gond transformer should stand an over-
tead for several hours of nt Icast 25/ and for a shortcrpcriod
of 5o%, or even more.

WVhat has been statcd above in regard ta the placing and
determining the size of transormners assumes of ant miake of
transformers being considcred. Trhe subject af scecting a type
or make of transformer bal bccn frccly discussed elsewberc. It
bas been showvn conclusive]), frram the experiencc ai clectrie
lighting stations cverywhere that first cost is no longer tht

ricipal factor ta be consiclereb in deteniiining svhat traits.
}ormer should bc chosen ta aliow of econoimical opcrating ai a
ighîing station. Obtain aguaraniteed tr.ansformier leakage frmm

various miarufacturers, substitute these guaranteed leakages for
the différent sites of transformetrs in a table, similar ta the ont
given above, and a comparative statemient of the annual cost ai
différent maltes ai transformiers cao rendiiy be macle fram which
the most economical type ai transformer for the local conditions
can be detcrminecl. In connection with thc above, transformer
construction, regulation and cfficicncy shold be considercd. li
is generaily a fact tiîat transformners ai smnal leakage currents
have the highest "aIl day efficiency."1 WVth the guaranteed
leakage ctîrrents there should aiso be a guarantced regulation
nlot exceeding 2,84 or 3%', whIich is obtainable, for the smaller
sies Tit mechanical construction of the transformer is as
important as tither its efficîency or regulation ; the safety of the
custoîners' premises depending open the pirotection ai the
secondary coil from coming in contact with the prinmary coil, 1:
is necessary thit the method afiînsulating the couls tramt encl
ather bc reliable and absolutely salle. rFherc cao be n question
that it p-tys ta replace inefficient by efficient transtormers.
There is but anc course ta follow if tht station bc loaded ith
unnecessary transformer lertkage, and that is ta replace, at the
carliest possible moment, thte aId transformers by new trans-
fotmers, using secondary systemis where economýical, and by
this replacement cut down aperating expenses and increase the
station capacity.

At the beginniiig ai the rcconstruction licrciti refcrred ta
there were i, t6o transiormers asn the Unes witlî approximai.tely
53,000 limPs wired. At tht time the fallowitig rcsuits uwerc
callated, there l'ad been 473 aid trnsfarilers rcns'Ovcd tramt
the Uines, While 229 ilev transformcrs lhad beeni put up, Ieav-
ing a total ai 91t6 transtormers on thec bincs serving about
6Oaoal lanmps. Of tlIese 229) ncw truîsfornsers, 187 l'ad
replaced 145 aid transfoomîcrs, wbile 42 liad been used for
ncw customers. 0f the 128 aid transformers yct ta bc
acccunted for, i8 bîad been rcmtoved on account af discon-continuation ai service, aînd i s o had been takcn tram the
fines on accaunt of being able ta connci the custamiers served
frram thcm ta ol<l transformers alrcady cected in tlîeir
immediate vicinity. Tiis *"bunching" ai custamers an ta
old transformers was made bccause ncw transiarniers could

not bc oahtainced mît the tinte ammd ht w.1% liscessry ta reduce
thîe leakage load hefore svinter.

The lighitest Iaad registered <turinig thte vemîr preceding the
Coli)iieiiteiieit oi thec rc'airtictionwa i.Sc 380 îsperes. Teti
înuontlîs later, witli abotut 8,o0a miore lanips ssired on the ser-
vice tin at the tinte of thîe 38o atîsperc iaad, abuse referred
ta. thei lowt.St l<iad mec crded M.a. 245 Iailperes, or .1 decrvase
ini the laad li t, c or 1 n,îplferes, titis deci-emîs ini leakage luad
beinig due ta the t.1losfuriler chîange-, jut inîcntioîied. 'lie
Ili.kmgV of the 22() 8nCsV WWfre S 19îî a~Mîperes, WhiCii
îIieauîs tiîmt thîe 473 aid tranisformers iîmd «i uem:kmîge of 154
amlpercs, or an average icatkage (If .325 atoperes per trats-
former remioved, whicli figure lias lîcen vcrilied by k-al<age
tests inade ait the aid trattibsirtiiers wliici havîe beets remioved
front the unles. **lirtY six 01 the 135 aîîiperes reductiati was
due ta thie remnoval ut the i ta oid transfomniers, and plîtcing
thec custaîîiers servt'd front tiiese on olther aid tr:însforiners,
tis,ig secondary distribtion systetîls. Frot this 1%
deduced the tact thimt hY rePicitîg the 345t OId hy 187 new
transfomierS, a saviîig wals effecied of 99 atimperes. 'Fie

mîeage saving for the 18-, changed is tlien .529- ataperes erler
change, %wIit Witi C0.11 at $2.7i per tait, mntis :t aînial
saving i $25.59 per chanîtge iti coal alonle. 'Fli average cost
af the 187 chianges, incltiding the cast ai ncw transformers,

ai.etetnsions ai wiring for secandary mains anid .d Ilar
crcdititîg tliese orders witli aId trmttsfuriîcrsams serap only, wits
,approxin:aîcell S65.co. As stmtctabove ail antnual smuving per
change in cast af cuai would bceflectcd ai $25. ig, tlierciare aI
tItis rate the tîcw trantsformier> wili Pay for thtelisseives, if the
saving in cccii oîly is considcred, in abotat two anid ahîtya

Wliien the stCa tratîsiartîers miNise rcferred ta livse bevi
rcplaced by new trmînsiorciiers, antd thîe buncltiîg ot custumiers
has heemi carricd out, it is estinîated tîtere will he but (636
transfortîsers required, anîd the total leakcage wili beý less than
71 -""iPeres.

Thte following cors-es shîowv Ilîrc (3i) aetîml station loads;
-lio aven.age ioad foreiglit tionths fratinJuîc tst until Fehruary-
ist, and for the .JuIy and Decenîber tif tliese eiglît tionths,
aisa the csti:îîatcd ioads for thec saie periads lîad thte redue-
tion in transformer Icakmmge sa far actually ohtained bcti
acconiplislied.

Plate i, Curve A, represcrnts the average load on thte

station during the twcnty-four Imours for ses-en d.mys, begin-
ing Juiy i9tii and cnditîg July zStlî, the Iiigltest poinît reaclied
beiîig 760 aniperes, and the iowcst 380 -inîperes%.

Cnr-c B represecits the av-eraîge Ioad lthat would have beeti
asn the station for the saine peiod badl the 917 Irmnsiorniers
been ont dit: Unes instimid ai the i,i6o, antd the smcviîg ai s35
amperes been accontplislied. As this paper is asi»), dcaibîg
wiîiî actumi resuits abtmîiied, the cors-e slîowiîîg tihe cstimiated
ioad an the station for the sainie period, liad tliis rc'.onstiruc-
tion hecti coinîplete, will not bce piotted, but it is not liard ta
imaginie wiiat it would lhave bevii judging front the resuits,

sa far obtaincd, witii tIhe transformser changes hardy crie-
tîsird fiîîislicd.

P'late 2, Curvc A, represcots (lie mverge staliti fond dur-
ing tihe twcnty-four ]tours for the bten days, beginniig
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I)ecenîhe)r as8tl aind etiding I)CetembÇr 24ti, tile Iligliest

p it reitelied being ii8o aipercs. and flic lowcst 380, tlus
hcng tic lieilviest week (if tic ycar.
Curve 1; repmresits flie estimated stationi load for flic statue

period, iaid there bx-en tlle 917 traiîasftîriiiers instead of tlie
a, a (x un (lie lines. Wîi le the third cu rve slîowi,îg ttiis est i-
stiated load liad hIe tranîsformîer chiantges been cossiplete, lias
sit becli plotted, yet it is safe to ssuiîîe tliere would have
becn la differetice ia tlic maîximium lo;id rcaclued (if l00
unîperes. so tinit it would luave liceil îecessairy to prcvide
stationl caîpacity for at iîaxistiusm fond of 980 prinutry aniperc
isistend tif i 280 priînary aiîperes.

Platte 3, Cuirve A', reprt.sents the average priiiiryitampere,

loitd on the station for the ciglit montlis froîn june ist to
Vebru:îr) ast.

Clirve Il represents Ille cstimated Io-id during Ulic sanie
period lîad the reductiomi iii loau so far obtaincd- 115 anperes
-eýcia aiccoînpilistied.

Curve C reprebetits the estimated load during the samie
period, assuiitig a reduction in pritîîary leakcage of 300
auipercs.

Thuis reduction in stationi lo;îd witlî an incrcatsed number of
laîîîps wared, due to Ille decrcasc of tr.ansformier leakage, .j
tae regarded, first, as a1 satviig iii coal aîîd oper.îting expenses
in general and, secoîîdlv, ais citiier ani increase in station
capacity ahrcady installed, whicil inciais an îîîcrcasc in tlie
earning Ceap.Icity' of tue plant, or t decrease in capacity
ticcessary to bce ilistalied to liatidie tlie output at tinie of
aiaxiiiiui load.

A decreasc in tranîsformecr leakage Of 135 ailnpcres mecans
-a decreaselildo 135 ailîPeres for cvery hiour of opera-
tiosi, wilicli represclits a saving in coal, at $2.75 per ton,
Of ;tbout $7,348.00 per yeair, that is for a station running
twenty-four lîours per day. Apart frota tiais inecase in
c.tp;cit)*, tliere is also the saving dut to running a snialler
engine fometle day load, and tlic conisequent saving in habar,
oil. etc.

A decrease of 1 anupcres Icakage ineans an increase in
catrmiîîsg Capacity of UIl station of atpproxilla-tely 270016
Ci' la"IîPS buriilg, or -about 9,000 liglits wircd. As so mucli
<if the advantage tO lie gained by tiis decrease in trans.
former leaktage depends upon tlie kind of transformer uscd,
it would oaîly scean safe and wise to insist on ail transformers
comng within guarantecd jikits for lcalcage and rcgulaUlon.
Tlîe oîily way to know tliat transformers comc within the
Pre-scribed limnits is to gel thean from manufacturerswilo are
known to, huild thc vcry best transfornmer, or bettcr still, test
eacli traînsformîer as it is received froni tue factory. lilas-
iiiuci :as transforiers niade hy différent snanufacturers. and
-îPPartcitlY a1like ini every respect and seeintgly identical in
conîstruction, are known t0 VarY frontî twenty five Per cent.
to a liunidred per cent. frotta iach otiier, the advisable plain
.uppears to lbc to test ecdi transformer as it is received. This
Plat' Of tcstiîîg tralnsforniers is followed out in many stations
aînd is tie only sure- nicans of kcepitig tlîe lealkage wittdîîà thie
calculated litiîits.

Thei reduction in lcakage Ioad so far abtained in thc
reconstruction undcr consideration lias aloi been accompanied
b>y -t'V sacrifice Of tranisfornmer regulation. Tiei- type of new
tra.uîifomier uscd is <ane giving tlue best al round rcsults, that
is. oaîe in wliicl regulation and leakage are so0 proportiosicd
in its cOli5tructiOfl as îlot to benefit one at the expense of the
ottier. li Uîicklv popîîlated or central businesas portions of
the city, Wlicrv anî extenîsive secondary distribution as pos.
sible. and wilere large transfornicra miay be connected in
parallel ai differetît poinîts, it would lie an advantage to use
traîlsfOriîiers: Of vury %snall Icakcage current and bigla 11aIl
day efllciencv," as in, lais case Ille transforaicrs slare Ille Joad
betwecn dicta, and regulation cati lie S;acrlficed ta gain
diiniislîed leatk.tie curretit. liowcvcr, as it is Onaly in verv
large chties, and ()t'IV iii tic niost: tlîickly populated centrtes
Of thie- tlîat tîte scoîî"dàtrv di.stribution svstcnî can be econc-
aîîically uws.'d, tic :îake -of trainsformier«giving tlîe best aIl
round results îJ)ould, iii general, lie sclected. To fusilier

inîiprove tlic regulation beyond that tu be obtained by
iniîprovcd transformer regulation it is intended to change tfie
priîîiîry distribution frontî 1000 (o 2000 VOltS, tliercby decreas-
ing tlic copper loisses on the existing circuits to one quarter
orftle present losses, and reduciîîg thie feeder drops so tinit
good service and regulation will bie obtained witliout tlic use
of feedcr regulators or tile crectioti of sîdditîonal copper. A
source of sidditional inîprovenient in regulation twill bce
flic use of geilerators witlî very close regulation. The. neces-
sity of transferrig file circuits froni one dynamo to anotlier
tinkes close inlierent regulation in genenîtors an iniperative
feature if sattisfactory service licdesired. Tr.însfornîcrs witli
good rvgulation, feeders hîavîng small drops, and generators
of close regulaîtion, nican thiat tle ordinary changes of load
and transfers of circuits from oîîe generator to anotlier can
lie nuade witlîout materially allecting tile voltage on the
lanîps in service. The generators selected for the reconstruac-
tion lierein spoken of to replace tfie present single phase
generators arc of flic two phase type and are of such con-
struction illeclîanically and clectrically as ta make practically
iîiî possible tlîe hiairbreadth escapes and the sleepless niglats
faîîiliar to mi)- operating îild style apparatus. The sense
of çecurity which taikes possession of one aftcr becoming
fanîlliar with the type of miachine selected cao only be appre-
ciated aftler actual experience in operating. %%'len the
reconstruction under consideratioa has been completed there
will have been installed five 300 KW gencrators, two ona one
engine, two un a second enigine, and one on a third engine.
Tlîc twa generators running frons the sanie ehigine will bie run
in parallel whcn the load requires it, making the Units an
two of flic engines Goo KWV, with the advantage of having a
nmure flexible system and a possible saving due (o running a
300 KW wlaen a 6oa KW would bie but partially loadcd. The
construction and loation of thie engines was such as ta makie
it iîîîpratcticablc to put 6oo KWV generators on the IWO large
engines, lîad it been so desired.

1Probably tlîe most economîcal and certainly the most con-
venient unit of power for operation is one that bas tlîe
capacit) to carry the day load, file remainder of tlic dynamos
lieing of a uniformu type and size. In flic case in question
tlie day load, if tlic service lie confined ta lighting would, as
stated aliove, be less than zoo KW, but the adoption of fle
twu phase systemi will permit of the increase: of tlîe day load
by tlie sale of current for motor service, to at least the capac-

it o the limait engine. The small engîne, to which is con-
nected te single 300 KW generator, twill be run while the day
load remains wîthîn the imit oh capacity of tlîis engine and
generator. Should thîis engine or generator require repairs
and it be neccessary to irun onc of the large engines during
thie day, onlly one of the 300 KW gelierators need bc excited
to carry tlae day load, introducîng a saving not possible if a
6ow KWV had been placed an titis engine, tlius giving a higlier

1ahil day efficiency " for thie tWO 300 KW generatars than
could be olitained from one Goo KW generator. The 300KW
units, run citlier singly or in parallel, are sufficiently large to
albow of any desiralile arrangement of circuits of ordinary size.

Anotlier factor in increasing the capacity and earning power
of a plant is the use of an efficient lamp with an ecanomîc

life. Telt known makes cf lamps on thie nmarket hiave
la dfféenc inefficiency of from ten per cent. ta flfteen per

cent., wlîich means a difference of from ten to, fifteen per cent.
in tlîe earning pawer of the plant, depending on the effictency
of the lanîp in use. A ten per cent. difference in output or
capacity slîould receive cansideration.

Lamps with long life are found to, be inefficient; very
efficient lamps are usually short lived. There is a point
between these extremes which makes a lamip suitalile for
electric lighting station use. Using an efficient lamp ini.Teases
the earning capacity of a plant and permiits of using higher
candle power lanîps; wîth a proportionallyless increase in
cost. An increase in candle power either by Iliigh candle
power incandescent laîmps af high efficiency or small incatn-
descent arc lamips seems to lie tflic st way ta meet competi-
tian frein gas either with the oniiraary or the -Au.er " burinr.
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fi lias been advotated b>' satne, to inet tdais deniand for alore
liglht, ta ruimiiîg the laitmps lit a voltage atiove tdut for whicil
they arc rated, ttîereby, rutiinig Sthe hanps lit a tuigl i lici.
cncy. Ati exantination of the foltuionig two Pltates, 4 and 5,
Wall show Site fallacy of suchl a m.ukeslifî.

Vie curve on 1'late 4~ is lte resuit of rnuany lump tests, and
blhows the variation iii taîip fle for laimps of the saine grade
wlcn, run ut diflfcrent voltages.

Plate 5 shows a curve for Ste saine iikce of hanap of lite

I. J 1 i
Vt~i

fl~Jfl~iI~1 Il w-L-

sane efficiency, giving Stet candie power of a tanip at various
voltages. As lion hours is probably the average life of the
lamps now on the market, the effcct of ruiiiing titis grade of
lump whiciî was rated as a Sion, Iour lanap, above its raîtel!
voltage may be regarded as the effcct ont the averagze lamp
now offered ta the public.

Froin these curves it will be seen that runrming a S0 voit laitip
at ;2 volts, or ircreasing the voltage four per cent. increases the
tecandle power about nineteen per cent., while the life of the
lamp is decieased about forty-three per cent. Running the
lumps at a pressure of 55 volts, or a Sen per cent. increase ni
voltage increases the candle power of the lamp about sixty-six
per cent., while the life of the lumpi is decreased abolit eighty.
three per cent., front which it would seema that to a plant supply-
ing current ta a large number of incandescent lumps and
furnishimg renewals, tunning them above the rated voltage
means a larke increase in thte lump tenewal accounat, both for
material and labor. Ruin the lamrps as near their rated voltage
as possible, and the lamp renewal accotant wili be a minimunm.
Good regulation on the circuits qots ai long %ay towards keep-
ing this accouant down. A dliv rise in voltage (rom three to

four per cent. above normal for a shoit aime wviil reduce the life
of a lamp of gond econoiny about one hali.

l'laies 6 and 7, %villa their tables, give the resulîs of tests on

two very welt lctown malles of lamps, when the lamps are tran uti
avoltage ten per cent. higher than their ratel! voltage.

Ctirves 8 and 9, with their accompanyimg tables, give the
results of fle tests on the same malles 0f lamps when running at
their rated voltages. Plates 6 armd 8 are for the saine maire of
lanip. Plates 7 and 9 are for the saine malle of lamp, but of a
diffètent milke fron% the lamp, the curves for which are given on
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PlIates 6 and 8. The results of these tests are oi especual value
tu electric lielating stations (romi Ste fact that throughotit the
test the conditions under which the lanips wcre run wcre made
to coiî<oriii tu it condition-, iiiiposeulaupon laips in commercial
service. It bas been deteriniined titat laimps which lhave been
mal:le by identically the saine process clifler in lots. fi lias been

observed that lamtp s rcceived (rom the saine factoty (Io tnt aver-
age the saine canle powcr and efficiency for difrerent invoices,
that is, tamps received in one invoice are generally quite uniform
throub'hout abat lot, but they vary considetably from lamps

received at other limes. From tbis it wili appear that to derive

fult benefit (rom using efficient lamps il is necessary ta test aile
lamps and ascertain ahat they corne within the limits of efficiency
which have been decided to be the most economical for the local
conditions. To determine what l.amp is best suited for any

elcti tgting station, it is necessary to lcnow the cost ci( pro.
ducing crent per lamp hour, and having estabtished this for
any special make of lamp, the following formula will permit of
a compatison of different makes of tamps and the determination
ief the best laînp for the conditions under which they are in run.
In consi&lcring the cost of production per Iamp hour in connec-
tion with the lamp question, the cost of service may be divided
inuo ihree parts:

A. That portion of the service per lamp hour that is practi.
catty flot a«fected by the average efficiency and fife ùf the lamps
and such portion of the maintenance, operating and gemeraI
expenses, as is practically tnt increased by increasifig the cur-
rent consumption per tamp hour.

B. The cost per lamp hour, coal, water, înterest and deprecia-
lion on the brnes, dynamos, engines, etc., and such part of the
expense of the service as increases proportionatety to the amrnuant
of current served per lamp hour and as the maximum station
output.

C. The cost a< the lamp per lamp hour, and the expenses per
lamp hour for replacing exhausted lamps. This is equal ta the
cost of one lamrp. plus the cost of exchanging orme exhausted
lamp, divided by the iverage life of the lamp.

Under the first division (A) shoutd bc inctuded the cost of
fuses, meters, transformers erected, and secondary connections,
tine construction, maintenance, etc., and such proportion of the
operating and general expenses as is flot increased by increasing
tht current consumption per lamp hour.

lUnder (B) shouid be inclîîded abat portion of the cost of ser-
vice per lamp hour exclusive of tainp renewals that increases
prnportinaely~ t the current consumed per lamp hour.

These divisions of cost shoutd be so made that the soin of
A, B and C. wilt represent the total cost of service per lamphbout,
the values of A, B3 :and C representing the above divisions of cost
having once been establishedfor a tamp of any given efficiencyand
average fle for any paruicutar lighting station, the cost of servire
per lamp bout for this samne station with any other lamp %hich
hs a current consomption différent (rom the current consump-

tion of the first lamp, and having an average hife of "«Y" h'ours,
would be A + XB + C- - the cost of service per lamp hour,
"'X"I representing the proportion between the current consumip.
tion ot the lamps being compared, and 'lC*" being the cost of
one of the new lamps, plus the cost of replacing one exhausted
lamp, divided by" Y, the average hours of life of the rmew lamp.

This formula applies for comparing the cost of producing laght
with lumps having différent costs, efficiemcy, and average lump
tife, when they are to be burned in the saime plant and under the
same conditions of average lamp hours burned per lump instalted,
and the same maximum number of lumps burning for a Xiven
number o(lamps wited. Vague (B) inib is formula inclu.les the
coul consomption and the materials which practically vary pro-



prontely tri the %ait hours output requireti for providing i.oatio, No.,. _.... .... .. . .. A........
tt liht alio includes the intesest and deprec jation on the And

pntw ic ust b lecnl..rged when the l.tmps consume large opp S- -v N. E .
amoîtts of current, becauibc the generating andi supplying lieîghî or Pl'oe. ...

capacity of the plant misi bie proportionate to the maximum..
otput calleti for I1w the lanmps. In many plants the interest andi Kid of l'oie................ ............... r Une Lmp.
rlepreciation accotint wiIl fori quise a consitierable portion ofthe Ct
factor Il, and as a large valut to the factor Il" maltes a show. Condtition of Pote ................ ........ ...... .......... .....
ing againsi the high consomption of corrent per canaie potwer
hour ver>' bad, it would ajipear that an>' l.tmps installed that did
flot hurn ai the time col maximum current output (rom the sa Arni Pin4 W3ft, n n 0~ a n

station could bic econoinically used of a poorer efficiene>' with =6 4
longer lige itan laitnps which do burn ;it titise of maximum out-
put, because any additional demanti for cuitent on a plant that and È- i l f
is fnit a caîl for current at the tinte nf mnaximnunm output, dots not I
reqtire an i ncreasc: of plant capacity. ln estimating the blstd M. Io nb na .I f
etticiency per candie power hour, or per lanîp hout, for these-
latnps thsat do fnt burn at the tinte nf maximum output, lte cost
of interest andi depreci.itinns entcring into the factir" IlI"l in the ft A. . . n n n
formula (in fdct aIl flic colts that incteaýse proportionatcly as the
size of tht plant required to serve tht lii4hts %vired) shoulti bc ,
excludeul from tht factoi " B." The resuit îb that lamps lisait do sth -a-__________ - -______ il__
not hott at the timne of maximum output cars be econominal>' .
uiset of consi'leralily lower efficiercy than lanîps that do bum at th" en. il à n
that tiîne.

Tht outlînt'ofthe reconstruction containeti in this paper andn n n - n n n o
thte btatenient of tht resulis so far olitaineti are for an electric ith I_________
iîghtisig station serving 6o,ooo incandescent lampa. Another

mutch tmttllc, electric lighting stlation has had its transformer ltsh ' * n nn n fsystens rearrangeti, witin lise past year, upon the saine plans
ouitinedi for tht station serving 6e,ooo lamps. This smaller I
station hati, and btill has, a capacity of two 500 light dynamos, 9,h ' n n n n n nj t
serving 2,ioot lighte wired . At tht time of heavy load, tht
station was lo.idei lieyond a safe lumit. Apart front this thte tf
demanti for an tncrease in tht number of lights wired coulti not icth' n________
berne. An increase in the boiler, engine and dynano capacity
appeared, tn sorte, tht only way to meet the requirements;
hnwever, this was unnecessary as tht transformer systemn was Trand-mnter.

dead afrihd 'trt hserajectteeWttAeiap. .. 3.rearranTeti, and t'tereby ample capacity 10 meet the immediate H
79 transformers on tht lisses, having a lealcage of about twenty
amperes. Tht 79 olti wert replaced by 42 modern transiermers,
having a Icakage of Itîs than four aînptres. B>' this rearrange. lAithining ArreT... ..... .........
nient andi tht substitution of inodetn for tht olti transiormers,
a reduction in lo.id taas obtaineti of si'cteen aniperes which per. .........
muits of the btation flot only carrying safely, wîth tht saine 1
station tipotent, what was lotmrer>' an overload, but also

permts anincrease in tht earning power of tht plant of ..... ....... .. ................
approximael>' one thousatnd 16 c:îndle power lamps.I
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111K OUTLOOK FOR TME mEcTRI RAILVAY.
11v F. C. Alnso)ic..

1'-is asigni0?ant evidence of the confident spirit taith which Ae bne
learncd to regard the sure and rapiti progrcss; of modern clectrical invrn.
tion that we accpt to-day withouî comment and«as, an est2lblisheti prac.
tice what twas but y*etday a matles of tentative and douhtful experi-
mient. This tapidity, of achiievenient bas characterizeti the devtlopment
ofthe electtnc rail%%ay, in commont with tht other great d"totmenis of
tlecitical industry, andi has aireati> lieen productive of resulta oif toril
,Ac cao scarcrly as yet appseciate theteconomic: andi social imnportanze.
mUpc 80 ilhin the pst )-car, hiiwever, the application oreieetric
motive power for railway purposes bas liera practacal>' limiled itn tht

imrbovemnent, sînounting to a revolution, of the street raiNa> proptr,
andi an extension of ls filid as the suburliar taiinnoay. The work in this
direcion, thougb dificuit ia detail, as neccessaril>' limite in ualne, andi
ai the prescrnt moment may lie said to have reacheti r. stage approaching

neait' Th iareet raiiway motor cf to-da>' nia> lic consîdereti, in
view of the condiiuns under which it. o)erateýs-limuteti space, exponed
pnsitin light *cight andi severe service, as a highly efficient andi satin.
Iactory machine. The controlliag 3pparatus bais been developeti o an
equal>' high degec of perfection, ensuring in tht best ty pes a maxim~um
econorny of current, inti reductioti of %train on the motors uuider varing
conditions of epecration, andi even adding tci it% normal foction tht
duties of an electric Iblake. Ia the power bioute, tht substitution for
the simili I)elîdriîecn çenemraror, ofthe large, compact, slow-apeed direc.
coaneteti unit, wîth at% steel frame and iron.cladi armature, leaves liat
roong fot improvement in the way of biglier efficiency, closer regulation
or prester dunabuiiry. linprovements in design andi mauterial have donc
much 80 remsedy the unsighthines ad unreliability ofthe devices ussedin
overhead constrction anM the standard pressasre of sSo tao f0o Volta as
founti, even for aubuthan extenaaonta of coïssuderable liewtgth, Io lie cotas
mensuraste with a reatsonable copper economy. Frotta a fislandal Point
or' view the position of the electric strect railway *is equailly asauedanud
satiafactory. Nn fieldi for letimate invttment as now more favoraily
considereti thalo thato o&reit thy the *cciarities of a well-manageti andi

.141ll-qui ed wtri ina Ciy o ton or any aire sruarabec Io
il I itt tnc rAs w c idn o te in o importance to which the

clectrtc street raiiwoay iritereats in Canada have attainetid, may lie tutti
the fact that theue arc st prescrit in coperaticia, or bring cotsrcet in
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the Dominion, 36 clectrlc stteet tailways, having 4 total milerage or
close lipon 6oo sutles, mming 75o nmotur car4, with a total gcnerating
capaciter of 39,joo kiloioattm'. and rprecnihg an actual invettmment in

rctuid ure siover twtenty millions of dollars.
At ibis point, &ti t aia meeting heIn in the city nt Toronto, st La

1>cculiiary listing lmy %&y of contrasi and as epitoiniring thc îleveloinient
uf less Iliara one attende, la quote rois) a catalogue isstavd nine )-cars igo,
in 188?, Ibearing the titie "The Van D)rlxele Systeami of Electi Rail.
ways,' in whicb unuler the heamling Il Facis abo)ut running the Toromnto)
ELectric Railway in 1885," we finni the foilmsiaîg.

llgant consisîcti of une engine, automntir, in x iI6 cylindcr, 350 revo-
lutions Imet minute , ont eiecttic generator, fotty horse-power;, une rie-.
trie tors, thitty (ive horsec.pow'!r: one mollir car, wtight Six tons -
thire passenger cirs, each two tons. Average nuniber of iassengeî.a
carried, eighîy.îhre pet car:- estimnteci weciglit of passengers lier train,
16 tons:* total weight of (tain, 8 9tons:; length (if torck, one amile (with
one grade of six pt cent.):; average sperd, 30 milex lier bout ; îilien.
gers carried in 5 days, 50,000:. average consulttption of coal ,mer day ut
tent bouts, saco Ilsa. - distance travetteti in tent houts, including stoppmmng
ta take on limsengeis, 200 mites.>

The generalor In the case, iLtay bie addeci, meas a 4odigiît arc lits-
chine, having, Lt La stated. "an ciectrom'otive forcc Of 1300 vulti andi
un intensiy ut tOmrent of atiout 98 atiiiierea-," andi the sinîgle iaotor,
belîedl In the asie, WASs à 35.tight machine of sitimlar type. In the saute
catalogue mac fint a description uftimcii of tige Van Depotcle roads in

lopotratos ai the date of ilts issue. The itiashr oeMngîm.y
Alabamna, s3 miles: Detroit, Mlicit., tg mtiles;- Windsor, O11t., a
miles: Appleton, Wisconsin, 49 miles; l'oit Huron, Miichigana, 1
miles. andi Scranton, lenniylvanka, 2 nMie-.; n total ofi I4ýc imi
La amusing tn note following this modest list of mails instailved, the boiti
challenge thît IlAs the malter now Standls mac bave tmort ules o! lcIte
trie grailway, mow in successful operatian than tilt the utller clectric rail.
ways in thet oinlti conmbined."I

Cuming now tu a coassidegration oi the sulîject nfiIbis ape, iL i-i nl
unreasonabie to augnir (ron the suces of thetIrlctric rail w ay in tilt
past, an utaloole fut the future esîualiy brilliant ant i!~rnLntnW
may leave out of consideration tht oooork sshich still rtimains lu le done

Lin affotduaaç rapaid tranIit for the citics andi towns which are as )et tither
working iiathout Street ralotays alttbgeiher, ur in wi'ch tilt cxi>tmng

systtms art siLîl operaled as hoste or calle tuatis. Tht horste as a plu.
pulsive agent for the Street c-ar, is s-teadily liti suiaag his caouise tn bis des.
tineti place Lin the mnuleumi. wahite the caille, ina spite ut the treniiendous
inerlia of invested capital, is, excemt in tihe motis cotages-tet 1oitiolus ni
the larget cies, rapîdiy giving w4ay 1k-faire the greater ecnony ut cie.
trical omeation. Tht irecent oclectrical eluipatntnt cofîhe extensive Iltts-
laîrg cible systents, involving tht abanlonsment ofian inv:s-tmecnt ut
many millions of dollars, may tic intanceti in Ibis connecticin.

The fildt fomr future dt:veloimî)no in ekrcaric tracionm lirs in No dis-
tinct directions- Lin the finIt place, in the ciîui;tiitent and n1meatiîon of
that rent but noma mosl important factor in trnprainttlight
or secondary railway. mabicb will in tinte take faim as a ncioritiok of
teedersi andi channels of distribution for the large centres toi lioptlaimas
andi thc gréas trunit railways: Lasi the second pmlace as (lime saîccessor oilhc
steani locomotive in the oleation it thetiîunk sistents tbcnisetvc-.

It Lao in the fit-t difectiona in vilieh air(ady sinti dtvelopauent las
talcen place that vie may expira the amost suilmtantial imnsediate Irogre&s.
The possiilities of tht liglil tailway have of tli boren the stil-ject otr
an-foua andi careful scrsmliny (on the 1iart of political rcoimomioits is% Fng
lai. I andi on the continent generally, as a Isosilbte relief for thetc.tiett
aeule anti mnld.%%ide agrictaltural detesion. WVaîhout going int the
social or econoatic iphases uf the question iL %cents undouited that (rom
ait tht large centres of population andi piorluction we anay expect tci sec
systems oflight railway tinta gradiating Io tht linmité ni thear sîtheres ni
commercial influence andi aitcrnling aI a ntinimnum t co,.-t an a-lequate
mutant for tranoportation andi interchange ni the.products ot tht trit on
tht <maie bann, andI oi the factory on the oth r.

For smcb a sygolcm requiring a brigument antd flexibîle but not a heavy lo
blgh spes service no cinonus inveslmenli oftcapital meoulal lie i equiretl.
Tht uate of the public bighway %-outil save the othemaise htavy ouuîlay
for rilghî of way, ant i ls grade coulti, fore the must part, l'e cunninret
to. Th tracts anti roadibet, even with rails horgvy etmnoli for Standard
freigbtc cars a, il lim bren shoman, b laitt for litige milre titan tht crait
pier mile of a finat-class nsauadani tcl gros adry. Tie t ep>rrciation
charges, làndr normal conditions. manultlb lie cainly no greatet, anti
tht ca-1 ni euipment anti oportation with electric pwtr, eveas wilh tht
tramntion timit oftour fia-e hundreti volt direct corrent alîmaretuv, s-ucb
as In tender practicable the wotkimw ni Such s)-stersis over a cositîctable
range. WVe have in Canada several examples nfibis clasa ot railway. as

ye ona imiteti Scau itau in tracts case affordn faiits for traniporta.
litontmth ni passengers andi light freight, recuý9g umirtî1l as laeing ni the
uâtmmst valut to tht public. Each ni these moatIs are, il La encttragi-g
tn note, yielding a fait teturai for tht money mnectd. In th saime way
tht branch finen anti feeders oi thet rmmnk railsays, oohich'are now trpes-

ale1 Las min>- cases at a Issas, mainly liy re.imon of tht inadcoquait service
ta whlich îbey are limiteti ly tht use ni the steaim lomcomomtive, would, if

eletuiall euippeti fo al it ani firequeni service, bercont a produc-
tive part nf thle systesa to which they stand at preseat Las the relation of
a neceagsary orvil.

lit stems, therefore, teamally cleat that Lin the development of tht
sysema ol(seeaancary traitrray mehics ire cumnisgi into being ait tht tesmît
ni a pressing ccoasomic aeessity, tht clecttic nagt La tu fint a nema andI
meidetlr exteaidet fieldi of usefulness. Tt ecat <ituideratai ni preseçnt
for Itis meork is a tuceesatful alternatiasg raml1way tmotut wbicb, L La %-ale
ta> anttiipait, math lie aadtlod tu tht list f aantrî crluiltasent in the
very ner future. Under lwrese.nt condlitiomns, white tht -tc ot tht
booster or ni pohylahase transmsasion igîparatuso vi ith iniary trnsnformer,
bus amadcmi.amecWItv po-ailhe the stpply ortcurrrnt for aleiisncs soi lt,
twenty asileC, oS even more, frons tlle powat bouse, thecir availability ha,
Imeen tsseneti by the drawback ni excessive loti n tht ore case andi of
grorat tost Lin the other.

lefore iesvireg this pai nf tht sublject, hnwever, iL woulti la as Weil
to point out, in vmtw nfibh alactity mitit ohici the gansibilities which

tigr bave batta discuissing art beimg talcea up as a norwo anti promisimg

ielnd foar the esercise of tlmtir iseculiar nlities ly tht versatile aand
taienteti citais Of gentlemen knmwn as itntmters, tit-it there La nu) reisn
tg -. tppmns tîmat sucb a maitaleoale prgrantmme of ligil railway cîmnatrlte-

l ion anti convmita ît exi-stittg stteanm lbrimchegg sîtiti ttc att iiasmatt-duaîly-
itgfiîalule or josiitle und<-îialing. In îîmmlny Ills te gaimas uet.ale mlooi
to: in lthe totilm ut a genertat ptubiic Imeatfit ratlier Ilorin a cîntasae tetiras

lit diviîneni fuîr the tmne- maota -tetol. The %ttalter nd amort iroitatîle
opeînirso; for Ilhe cunbîrtcalan colihc ttne wLttmiii affairti a fieli fiar griaa
enttrite, liat nny eninlirehenitWc sceitet sait týtttatiti 'y tlemiand in
thle faitrm ni g;.veîtnatsntaI ai, tue buotîmmr of tht puballic, mlta aili lx! its,

amains Itneiactaries.
Wc isay noow coussitier lirielly the libuitin likely to Ille attaimed imy the

ociectrie atolîra !attcccmasr ithe tiatseai incnsoliae in the utmeratioat ni
Ilte great irrtnk hases. litre time conaditiomn% differ naatiatly frias tito-t
%tiiit htave teil in ai %bhoit a litaili a i)îracîieilly. eon amate iit>ss-siumt (of
(lie fieldi nf street r tia raction., aaîî wicit %enat 'lakely lu Ittmnhcv-
siiilar rt-to in tit case of tite seconiiary railacvayr. Il ilmt tc- cont.

mett hit nmu nîtening or siteeisiîy exis for tilt cnmtrîctints ni nema
iaiaask lines nîmeraleti ceteicil>- Ln coaaittîition maitît csitittg sitealit
Iuat-. Ther evenîtuai îniuuttl <mi eltcticity, tver s-teaim, fomr imavy li).m
moijve Ititrtxî-te siLît coule Lin due couirse as a resitît nf i let: ilsmtes
i its sulermuuit>s fotr the service, Iit III; gemmerai atoplimî titi lot: alayett

laeyunt that lamant lay a natuai rettactane tu irilme toat the capital retire.
sented lmy txsitimg tarilmammient. Il miibî% l'e recognircttt the cvolmatinai
matich attends ail btranches oftsi nchanical ales-eliamaent bas jîraîducrdui L
tIt tran,% locoamotive oi to-dmY a type admiramly anaiaîtn tci tilt taur
mahicît iL bas No far been callei Oin to î'efornt. Il La in the cuntinmil
deianti on thlt linar ni the pubalic, for iighcr anît itigh-a- speîlç beltweet

teriminil ittaatta, antd tht s-tiilt îmre Lomprative ntcctasit)y in tut face if
iteen coatmtittitn antd tooasering tales lmor a rtoliction ni uoerating

<Jexens :0 tht tmininmuîm point, glhal wmac ay expeca Io fini uliiii.ately
tht amant favotalî coatributing cause faim the geaseral atdoption of cleetric
motative powmat oma thet rtanuk seis Tte dirctrotary action ofitiitce -
trie atiolaîr and the itractical limaitation of its potier aiy iay tiage cap4cit)-
ni tut statiunary source rît statîlty entait tht posiltility ut an Lascreae ini
rates ait s-jie- ult au the tîigho:tt point ai mahicb a I'ertedtly conîtrmctttl
roadbtd mithour grades and torves mail1 hoiti a car on tht track. A
rectint study o! tht operataom of the Imeiin% ylvania Railn ay weuttld seuia
to Show gihal such savings in fuel, labor ani maintenance accolantsj ootaild
foliot iLas re-rqoipittnb for electrie traction tas bu malle il coasiuiarciatly
ilemirable, even under present conditions.

Il La no extrav-agant îaretiiclion to ay that nîenîl'ers ot tItis Associatita
%%ho miteset, in a8S~ andi '86, at tht Toronsto Exiblition, tht amodesi
ieginnitags ai electris: aracaicen in Canada mail1 sec il sugierscetthe sittait

locoimiotive Las the <apberation o! tage Canadian l'acific anti Grand Tumk
Railmaay systema.

SPARKS.
The enipmuycti Ilie Torsmito Stre-et R;ailwv Coiami fielId

their ioniai iýe-nie ar iormigit ago.
Mt'n.Folgv-r Ua-o-t., of Kinsgstoni. Oamt., atitI prosliably- magi- a

bLd for lime %Vatertoiemm cleite il sa>-, sajiil i-4 asw li lac làirdq
ni n recciveta.

Tlme dEta itiilkr Coiam ny>. iii Torto, Onta., ia :apl l-ig fori n
chuarter ni incoprtts-îion. Thme capiit:al stoek i% Saouoo, tit!e
ohjecta of the coumiaiiy bsiaag tI mitmiit-t tires the :Etmi;r Itet-y
watt-r tube boiler.
The Hlamilton Radial Railway Cormpaîny bavec tlitsw- a V-uitrae:

with ait Atnoricati finîti to fat a nuamhssa ni t:ara wtit a pmaienmt :air-
bltrnk ilat avili -top a c-ar gICsg aI (ii speetd iii lisse scar letmgii
without iatjtmaiasg tlme amecîmaiissm.

The Cnatadiaa*febni Ctliaim-, avilîa a apital %rnck ir
$aoono, andtiatiquate-t at Sawyeravils., Quie., Lat applyiatg to tic

Ltena-potrateti for the cnltrutiotiu aund woa-kiag <mi a îe<etiisîtît
stysteni Lin the couamly ni Commptont aatd liuer comuoile- Lut thea vorot,-
Lame of Qticht.-c

The lar-ge fly-wheel ni tige cigime Li tuie Il., G. & il. lumwe-
lstras-e nt Stoney Creck bua-st at-ceatbly, n pir-c i slae wblîe gssiatg
titrasugi th rosui, and aaîotasr laîrtionî sia-iluiatg ilirmgis site litit-.
Pocsides tire damnage ti Ilte wliteel atnd tige btuitlding, site' swîlîn-i-
tana- mea iaitua-r. ls-naer tva-i obiaine r onl( t thae Strecet RalI-

wav Conmpany ontil thge Hl., G. & B. Colamlam> gut :aatotter eiigiaie
rraîning. About $3I.500 daaamage wiaN dtuai.

Ccmpa-rcod viati other large toma-s, Londons i% ensL> at rtei ht-id
for the asagaitude oi ils clectricati stpp>-. hans%, fuor immtaace, lita,

o nt at equivatent ni abiout 500,000 cih-atdl o ava ;asp,
compareti with the maco.ooo, Itnit in Ioidoms, a%. s-tated abus-e.
Manchester anti Liver-pool have. res-pectivel>-, abouat gz,ooo nd
,;,ooo; Glaagme-, 70.000:; Edinbua-gi, 4.1,000; Duablian, tC,,Soo
anti Cariffl, gaoo. Of the Intat capital expeasdcti ins the wttot rif

thme Unitedi Kiasgdam for s-oppt>ing elecla-icily, London hans ipema
tatore than one-hali.

The newa powter bousue oi tîme Ta-eoton Etectric Comapny :ît
Trenston, Ont.,1 wau formally opentd a fortasiglmt a. Tiac build-
iang i-i a large anti 'ubttantial ne, ca-ected on tite Ta-enat river a

s-linat distance catit nf the G.T.R. sations. Tht a-ufni au sida.u arc
covea-ed with La-om shlecting. The venter- wltteis eoaasi-t ofitme- sjo
l.p. veratical tua-bines, matnuintctoret hy the Wm. Hiataitia Co., i

I'cîtebo-c. Tht-y arcge.a-edidirectlt:s latrge 6 Las lincs.'a:ft,
wh-ich a-tns the wholc tcngtb oi the bauilding. A convesieat
at-ragemnent iii matie by providing eacb of tht--te whccl-4 wailh a
friction clutcb, wbertby encb mn>- li us-et indelk-sdesîl>- ni the

-other. The tata large genc-atora are 2o l.p. cact, bolteti dircct
an twou pullc>-s oas the line -. liat 8 fi. il diamelter. Tîte s-sitcl.
board, 6 x 7J4 Ri. ias diamerer, con.i-si rtiroct polioltet i anelot or
wh-ite marbît-, on mehicb a-c ntssonted thme varinnas ias-trantenta,
tiaitche.-a, regautalor-. e-tc.. noce-sar- for tige ermnta-oltiag ni sth :n
large plans.
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SPARCS.
W.. If. Train, tf Iluirk's Fall%, lia' rcenîtly trdered a %on liglit

to îil% diret t .imrenît iiicande-lc'ieit planît froin tile Cana-
*Iîî6eîrtetctric Coi.

llie capital ,.ttwk of flic Licîlmie Rapids, iIlraulkc Co. lins.
lite mic aete fi) $2,Oco,oOo. l'le aiew. stock IlI'.ail beni fakemi

omp hy til l rt!.emîi slmatretlier% tif flic comipany.
Thoii'. Aiidrew,,, of Tiîîinlîmrv, i ini'tailiiig a fi%- liiîîmîred liglit

allernalng f~ planit ta furnisia imcand%cmat lightiiî in Thoraîbîry
amui aiso ini ClaIrk'.bulrg, tii'.nt about one mile. Tie Canadiati

;emîcral Electric Co. are stippilviuig flic appratu'-.
Vie' Trentonm Flectrie i' ower Comnpany lia%. bieî given flic cli-

traîct fur ligiting flic cmÊl*. *rlie frani-wi. extciîd-t for twentv
yeara, amat give'. tlici flice riglit 10 t'ret fioes 0) tilt! cify.%trec'.
for file tlilai'. of msupplyiiîg Iight, potwer andi heaf.

jrP.l'ayfiair. îf %Iidi.atoil, lias clowdc a coîntract with flic cana-
chian Getîcral Electrie Co. for a plant t0 be ii%ttlhleti Oh% file utcUii
bairge " Ilal. lth arc andt incanmdescent ligiti. wiii be used;
[lie fo'rmer for iigliinig flic dock4 at wiiicl file stealiier is loninîg.

1). Ktiet'iaîcl, fatir i e'xt'minig Iais niiocycic circuit ta
Catrlrulit, a di.titre of tlitrc aidJ Aflaif nilles, and ta Neii'tadt,
; ilit$4nco Of 7,4 ti*Ii:e' froni tlic powe*r lieuse. Thais e'xtensioin Î-4

.%il isitt.retiig tiidrice tif tlic range over which currciit nîay bc
piiolitabiy di'.friliuted, frount a mitictie alteriating ssea

The' relxortf fhic Gemierai Electrie Cuînpany of New York for

tflic fi'.cai yecar eîiduigKJauiiia-rY 31sf iat, .Iicws uIl buinîe scureti
f0 hiave becia les. tliani f0ier tciii. greater ini valuie of sales thami
fîîr tlic year îw.éviou%'. Tilt- gro'.'. eaning.- wc'trc $13,585-667 anti

s ie gros'. cxcitîurL su 1,990,240. The ticfki ii o'rt''ed $877,64.
l'le fiet le,.' tif liquidation, tîow chiarged ta tlic $zoooooo

specal alcw aîccaflr .JanuarY 38, 8895, w%'a% $530,152. The~
ctimîiaiîy ha-i no ilote.- payable ctiittmîduîîg, îar i4 an>' pajier
bearing flic ccîîîpaîy's endtiiseniînt tînter tli%ccîant. The report
recitt's the fact ouf tlic contract tlint L.as betma coîîtictie with flic

Wc'timgiîii.c leericani MîîifacîîingConpaîy.Tht'ftîrcigu
litiilîe's tif flic company has siiown il gratifyiîîg inceasc.

Tie Niagara FaIl' Electrie Light & Pocwer Co. arc nmaking
extensive additionas anti chanîges in titir plant, involvingr an
expietdifure cf over $z.q,ooo. A handttioie aie%% p)wcr lieuse
cf pretiti brick i4 in coursecf erectioîi in a central locahif ywhm-e
aui ample-4upply cf water cati be obtaincti for condensing. The

feannu plant wii consk't of two 2o0 hoirse-lxwer î'onîpounti con-
.lt'msing Whvelot'k cnginex. For flic ineandccnt service an
order wa'. given te the Canadiani Gencrai Electrie Co. for two
f20 kilowatt siîl.i a ttalernators. itî case a demîîand for
power arises. if j'. iiiteîîded t iîistali a Soc voit direct ctarmemnt

îmcwer gemicrator. The switiboard is te bc of white marbie, anti
flic instruments antfheir ar.angcinent.. are cf the îi niot odrn dt-
sigîî. A system of tliree wire i.eccndary miains' is being insItaileti
for disf ribut ion throiigh the central part of the tcwn. Th, work
i% being carricti on under the supervision cf Mar. Gto. Fosfcr, the
Nuiperintt.ntint of the coiluîpanty.

ROBiN, SADIER &. HAWORTH
Manufacturer of

OÂK-TÂNNED ]LEÂTHRER BEFàLTING
MONTRE1ML fiND TORONTO

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

82TEAM TJ8ERS

i>..4rew, tfA a.r.f. et VONPJIKTNT WN-

fily;p.af' et qV <emm, eun oa deu

Mon., u.U* .4 le.4.I

OAIIDSA A8SIATION
STATOSI GrCimmUS

.J.Yas.Ilmam.ent. Ilonrit of Tmîîile ttild.

OUr ',flolnIl fis.toma6.. (-- I1PU TIkIRalwiaU GoaGh and troct Gar V lIllc
For tither open or cioseci cars-madie to fit any WiVinnlw,-

AMIE TVMIC B3ESMT ][1 UMIE mOEtraLD.

We also manufacture a New Special M.uierial for Excursion or Open Sticett Cars,
whicli is perfectiy waterprcaof, wili flot fade, nattier in appearance, any width without
a seam, stronRzer anti cheaper than any shade now upon the m'urket. C'un be seen on
new cars lately crect cd by the Toronto Raiiway Co. %Ve aiso carry in stock every de-
scription of Raiiway Coach anti Stifet Railway Shade Cloth, Gots, Fixtures, etc.

WaiTu co PAi.ricutmus ^No SAum'îsi.

Egenzie, Turner & Co. J . ici.tms Toronto
Pieume mention the CANADIAN ARCHITECT AND BUÎLOER when corresopondlnu wlth Advertim.rn

july, t&»CANAIDIAN BIIECTRICAla J413WS
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SPARKS.

o:orjturatd..*
TI';c city coancul tif Tortinto is .ltiL tising) for ttende.-4 itir Ille

priviiege a erln ,tlponsy tct ora. terio tiflice y.'îrs&.
Tite liaiînitton Radial ElCecîric I<aîlway Camlpait> exi-cis tal

have flic litre to the Beacit in aplratin by mulv i.5. Tite power
lnse il ready fur tire dynamiio-t.

il 1 tii udemttx ot tii! ttitaritile% af %lotlt have liiitler
coansider-atiot: a .1at for ljiL ta nveyance af llrianen ta ard
front tire jail lîy ilen tira, trolley car.

Titi- rotain înteig tif tite- Nova Scotia TtIe1ltitnt- Caititionny
was ltLd iii lialiffax early iu jouie. (ratiftvbg repo)rt4 wL.ra >rt'.
',etied goy ie hmanager nrd directirs. ire board tif dir.'ctors
were re..eiected hy tsi.ainioui- vote.

Tire iîn1lirial governttt iW building a 1-iowerfit clectrie liglîl
plant ai l'ort Clarenscc, lialiflîx, critirelv con'taiet front vie'w lat
proltei b> criat andi ni,.ary Tite'abjtîalieial:lab
tri abtain a revnlvitig %earcît Iight ai grentlxier ta controi
cttrancet. by casteni piamsage -lat l)rake*-i jotaslage, alsa aIl lite
western enirtraccs north o ai rk Redoutai.

Tire anniuail mieeting of the ingstIon Liglit, Ileat anrd Power
CaîItl'iits hit!t (111 tlie 3rd tifjutît. Tite followiîtg wvere elci.

col directora for thet ensuitig yt'ar: MN. Il. 1Faglger, Il. WV. Folger,
F. A. Foiger, F. A. FoIger, jr R. T. Walk a), W. F. Nich lc, 1.
A. Breck, J. Minncs, W. I~sUi.R. T. Walkeni, Q.C.,wa
chasen lîresitiest -, 1. A. lrck, audpcstLît,;t. F. A. Folger,
nmanaging directttr.

Mes.êrs. Williain Mackenz.ie, lilnager i the Toranto Street
Raitway. andi Jantes Ras',. ni.haging irector ai tire Maitreal
Street Raîilway, ha:ve miaie an affer ai $2,J00,000 for lte Ilintting.
hani, Engllai, Tramorway Conîlùtny*% franuchie and iplant. Titi,
directors of tie Iirittinglbarn conîîsaiy have reporteti in favor af
the acceptance of the toffer. If tire roadte a 1nrcliased, the pres-
crit s4y.teti wili l. changed ain cectricity. Great Britain i.. saiti
la passtesa auly about 75 triles ai eiectric rai.

Mr. John IPcck, manager ai the Reidi & Currie iran Warks,
New Wes-tntin%ter, B. C., lias inv'enter! ai intlrovement ini torn-

Poaund engonce, whiclî cauisis iri 1)iavig but ai,, valve la dis.
tribute steai fa, lte tieio cylinters, aidt whicba doc-t away Witt% one
iink, anc %et of vecetries, andttirei pile %-hachte ii ordinary ci.-
gifles, carnecs ftie ste.ant front th' btigla pressure tai the Iow Pr. -

.turc sîeamn box. By dois nieanli, it is claimeti, therc ks a great

.%aving ini condensa tan, wbicli, ai course, mecans a considerabia
savitgj ini fuel.

The cnse ai te Auer Incandiescentt Light Manufacturing Coin-
pany vs. O'B4rient vas itearti befare Mr. Justlice Ilurbitige in lthe

Exieîer Caurt. Ottawa. Ini tliio cas. lite :%imer i.igiit Ctinpily
,aue for an injtictii, tin traint, e fli tii.ntat f.Yrien front in-
friîgimg paietnt No- 46,q.46. T'li iton w.à'. l> Ilte îiaitiT, for

rie lonr t'l have defendait îroilic lte santîiet. if lite fluiti usati
iiiîanuaîtî ut IotireI uoo se l lita h ligîti. Mr. i>uco. tif

lielîn real1, in iilupittt i (lit. iotion, uirgai it bal lai%' îlie'it voliil îlot
go lu triali witlliil tlia santîîîh. NIr. O'Gara, Q.C., otiixtedtitin
Illte gratîti dot %tiill)tivitlgstipt. wold blray hl' ciamt's
.%ecret ; jutigutettt re%crýVdt.

Aller itîvelitigalion mbit liti- tircîtiilttces i lime, reteet loint
Filice liritige ntaîra Vicitoria, iI.C., lite t'a %ier%, jr lie)ha%

retiedîred a verdict holding liti, Crotit.idatt'd Railrai directors
mseuinibte for lite lives tif isa-saio killt.d. Tue vil>' cottieil .i'

arrainigeti t%' gttilty i viliribtr)y stîgiigtitt anti lte ofluî'ialil if
lthe corporaioni were absolvtil te( îxit'rstl re'. 1tomî'.ibiiity. il *%a.
gourait linaI lte bridge wa'. suife for tarditiarv traffic, atîi Ille acci-
dtîc wotild flot liat' ace'trrel hut foir lieit~rî~.crowdiitg tif
lit. car-& witir.ii went ltraugiltir lut'lrutre. l'lie btridige wva'.
fouti flot ta have bacti ctiii-.trîtcteti atccarting tai originial speciti.

,A bal.~ai oagreentent it:%4 beeau rt'aciid helwecî tlie Cil>' Coat-
vil lait tueL llatiiît Street Railwvav Cttîîîpatwy regarding a
chtange frotinth te'rots ai the i,.a. 'iaiitîigrt.tsictii)t

nut tite amn'slk'rceitlage wiii tia mtie : Upi 10 $1 j.,000 i lite
gross rceimftts4, frot 6 la sç jaer cent, s tit 10 $sia,aoo. front
0,1 lnb usler Cet. Oîî Ilt tiilaage lthe coittpaîty 14iii s.ive aboltt
$0, son a ear. Tire cotupatty, oit lte title liant, agret! Io give
sevait ttnliîitieti tickets for 3,ç cents, ait riile littilt tickets for
25 cettîs; mchmI citiidrcn*.- ticket, ten for 25 cai'; a refonît tripî
tai anti frontt scitol, çq cents. The eoîîniiîtee Witt aise0 meconinti
tai flic franchise i tbe cottpany be extetît ictve vcars, frotin
t913 ta :yti. Ily' elle ro-titctiîi in lthe Itrice oi tickets tItle cttlit.

pan>' et aitIla ba' givitîg ta tlle 1 tublic $ll,100 atutail>'.

Tire rate ai trnmsso titi Atlantic t'ahes il& eigliten ivords ai
rive tetters cad iper minute. Wbtb lithe "duplex " Ibis rata if
lr.tiisttissiotn i. neariy daubleti.

VIBRtATtION ANI) CosNccrîvxryT%.-Signaor Mîtratti, ira 1.'Eleîîri-
cista, tiescrihes expe-rinîcît on tite iiitinces ai' vibration avit flttc
res!slance ai wires. Ta avabdtir lite eaing altie (a friction, tire vi-
brations in a strie% oi melallie wires werc intitîeti b> anr ciactro-
maitic tunîng.iark, wires afi ardeneti irain, ia, liard obteet,
liartd coppe,, Gortian olilver, anti manganini b.' t, teteti, andi iii
no case was4 ny variation in tht clectie rcsistatice deteclet by lite
nioast delicate nitibas. fi ix conscqucnlly canctîteti ltaIt te re-
sistaince ai itietailie wirts is flot altereti by vibrations, ail ret.uiîs
ta the contrary obtaisteti by aibier observer,. notwitb'.taniibr.

AET$AR & SODPER
oT>'rA WA

Canoadiar 1ter.eranativeco f the

The stiperioar splf-evident merits of aur apparattus are acknowlcdged by novice, practical
man and expert, and Our app;u-atus is always given the prefèrence. The superiarity of our apparatus fris forced
catr largest compctitors to reduce their selling price 50

0
/o ifl two ycars, and ta mantif.icttire -and affer for sale

details pertaining ta atir variaus systems becattsc thev are cssentials demanded by the purchaser wben buying
cheaper apparatlis.

Among the roads using our apparatus are the Vancouver & Westminster Tramway Co.; Winnipeg Street
Ry. Co.; Sandwich, Windsor & Amherstburg St. Ry. Co.; London St. Ry. Co.; Hamilton, Grimsby & ficeams-
ville Eljectric Ry. Co.; Hamilton St. Ry. Co.; Berlin & Waterloo St. Ry. Co.; Gait, Preston & Hiespeler St. Ry.;
Toronto Suburban St. Ry.; Oshawa ielctric Ry.; Petcrboro & Ashburnham Ry. Co.; Mlontrenl Street Ry. Co.;
Park & Island Street Ry. Co., Mantreal; St. John St. Ry. Co.; Ottawa Electric Ry. Ca.

Lighfiug and PoWer Trannsnigioil Appar'atbsg
From the fact that we manifiacture Direct-Current Apparatus of thc standard voltages.

and Alternating Apparatus, including Generators, Matars and Transformers for single-phase, twa-phase or
three-phase systems, we aîre prepared ta recammcnd and furnish withaut prejudice that systeni whicb from auir
explerience seems best suited ta the condition of the plant under cansideration.

In the develapment of polyphase systems we have led; athers have fallowed.
The quality of aur apparatus justifies a fair margin of profit.

Pon. mention the CANADIAN 19LECTRICAL NEWS when oormetotpondina wlith Akdirrtlnre
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CANADIAN GENERAL ELECTRIC GO,
(LIMITED)

Authorized Capital, $2,OWOo.00.
Paid up Capital, $I500tooo.oo.

HEAD OFFICE:
65 FR~ONT STIREE WEST, M M TOF(ONTO, ONT.

BRANCH OFFICES AND WARE-ROOMS:

1802 liote Dame St. MOITREAL. I Male Street - - WINNIPEG.
138 Mollis Street - ALIFAX. Gruuille Street - VANCOU VER.

W. arc the Iargrest nmanufaàcturers in the British Empire of Standard
Elctrical Apparatuis for--nmdw

Ph.am n'nUo%#n ihe CANADUA^N IELECTRICAL NEWS wher oorv..ooding wIth Adv*rUseq

CAtiADIAit BIECTRIGAlk 14OWS july. 8&fi



CANADIAN GENERAL. EL EOTRIG 00.
(LIMITÈD)

Railway Apparatus
~~WW invite attention to, the: coninvinding position the Conmpany has

attained ini the: Electric Railway fit.-d.

Our Apparatus is ilow in use on ainiost, without exception, every independent road in the:
Dominion, and the: fact that we have been awarded practically ail the contracts piced during tht:
past year for .equipment either for new or existing roads, is the: strongcst possible testimonial
both as to the: superiority of the Apparatus itself, and the: fair and liberal basis on which the:
business of the: Conxpany is conducted. Amnongst the roads from which arders for apparatus have
rccently been reccived may bu nientioned the followig:

Hull à AOiuF r sode D. Ce. Vanchuver & Weutaloster Tramway Ce.
Maletbo Eluetdc Street fl*layo mut & Coit aI Subrat Street Dp.

PNu Ce. outl Etn Street Bp.
laiitu Radial Celctil hp. Ce. bdis & walie Stroot Dp.
Cmnmal Etshlse Street hp. Por D8alislo, St. CathanIM à 111roli Street
Haiffa Déocide Tramway ce. flaliwap c.
St. imbu Stnuot lalwap Ce. Brauttoni Stnuut RaUwap C.
Meu*da Strwm fluilway.  Luam Stmut hlinp Ce1.

routs Street ilwapy. kmte, Portsmuu & Catrqul hailwap.

Lightng-ad Power
Transmsion Apparatus

W""In considering the: ccvelopincnt of our systunms of apparatus for
Iightîng and power transmission, we bave kept in view the: important fact, that varying conditions
of service require v'arying methods to nict thein.

Wul have in our Edison Direct Current Three-Wfre, System, our 500 Volt Direct
Current System, our Singfle-Phase Alternatlng Current System, aur Ilonocyclie System
and our Three-Phase System, a suries of inethods, uach superior to A others, for the: service
to which it is adaptcd. %V arc flot confincd to ont: syst-M only, but cSver the: whole range af
Direct Current, Singie-Phase and MuIti-I>hase Alternating Appara tus. Our interest inc ach case,
therefore, lits in using the: most suitablt: systern, since wu mnanufacture ail; not in twisting the
conditions ta suit ant jparticuiar system., however ill-adaptcd to the iparticular case-

Onr Tm um et UglIu &mi Powr Am atu bauahxomlivie lu rds ulhuhul ths$à
te thm Laà"nhI Bq& II 8"1ami LWi VIIy of twu tbu*was glmratem Usb ef IW0 b.>. :apact.

Pi«se mention the CANADIAN EL19CTRICAL NMWS wh.n oorrspondIngwlti Advgtlsr

july, 8&» CAItAl:)IRti niancT.lRlcalà j4aws
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SPARJCS.
D>uriî 1$4).ç eltc libt- Sn,.î Eurtbie

itivrvts, CI iuiger fronti 7o tu à ii1, wîtlî a
totsal lengit of %b20 iles.

Tisc~ tj1aaaluldera or Ille lifilnîsa,
C.riaiîlay an:d lit;uîimiII. Ualliu Ila.'. e
de.'frai tu .,xteilite Jug* ,e i., ;raitah, 10

bec coucîîîl.ted by ai.t No.eiier of t»
VC.4r.

TheîL Lake Sutîritîr Power Cotliîî.tiiy, tir
~.sîtlt St. M (tt(i.. w#ilI goi exielI'.ively

(tKsaic r'Ill wsiii the iiew .icetlvue
astiîitlf*itaCd.

.r.Il. il. Oîler, Q.C., lîre'.idtcit <f1»
ijsau,îaiittil & 1)Utli.î' Ra:ilway COUIJIAI.tii
liait ulider coliiiJtrtionu dtet qtsealrnOs iio

dîîgigthr r»td la ani &.celrie tint. Il
si -&.aitd tu lcie t ilitiitit>ii of the COOiItatiy
go cUllltiwc uapiraiioi at stota %%s Mr.
Mick&Ie t- ciurs frui Eiigland. The

csnai' SI ca iaa î tlle %ystelii eà

Mr. licigla Nra'.idel eiae of
the lkIeu Telte~iine Coiai.wa. ill

41,)udec rcterj) ta) report ouani Sitei fla1tnc-
taon of a it!Iplogit lne froni Qtaelil) Illue
ll'taitl urI oricas. in cornJ>saisy wailî Mr.
iaultiiîi. loc.al nîaiiager a: Quclicc. lie

exanminet lite .ile (tir Ilae ecahlc, front
L:Auge Gardieni to St. Pierre, anu -11l, IL
i- "aid, report favorblY fi, the COMPsaîîY.

A disrsaicli (Mon% New York cIattd june
300%i saysi Ille coutract f'hr 'ho~ ent*r

de'. copmcflt 01 :0,000 huorse power on hIe
Riclicluet river, thae autiel or Lsake Chant-
plein. lias limon let 10 the Stîlwcllt.Werc &
Sil-Vaite ConapanyIý. OrfDatilOiI hio,
for $ýço,oo0, the edectrie mnachincry Saut
bciiag iidtcd. Tfi-pu Sa i'ir to lic car-
nie to Iiontrs&l ly wire and> clect"1aty
di,.îrilacs. the distaaice being~ about
twelve niles. TiI1is the saecond cecctric
%wAîetr llower develosnaet an >fonralral, lie
fim't being for 12.000 licrs.e-Powcr at thc
Lachine isallid>, five iailie'. abaie *lhe cl>,
i the St. Lawrence river, for which the
t)aytt'. conupian>' duo bave thme contrsud.
Tite ,i'tmentu-t iii botia piowcr-t taill faie
aboult $3,.%00,0oo, att -.uliacnbed for b>'
?dontreaI capiiati'.tt.

The ICoral Electlit. Street Raitiway
Cclapan), formail>' ofienet> tler bane on

italie potl. Tête allant lUnte dcwn Pitt
aîtrcd. tue bell Uaie Io the Est _Vard, via
Second, Madrllçrýani %Valtr Iitrect%, andi
Site Une dox-» flie fronît rosa tu the St.
t.awrilnrce Park oui Gaille.pie -4 Poiai. bave
beei nliea, msakingc an sali sabot five
nites of iracit. Tlie lneitu tohe Toronto
P'ager ctmpsaaiy4 s mIls ain the western
,.btarbs. Sianthiile. andt Site branche,. tri
Ille textile naI. renalis yei ta' conîpîcle.
Ille talnt i% ti 1î4u.dtc in everi. rspect.
The, cr. wiîa ir arc of th lattest mlai.i
were htilt i l)escrvnio, ami the niachiaer
wsai p~uît in bbcth Csainadian Gesieral Elea,-
bait: C~omipany. The Sîrect Ra;tv<aY Cossa-
pani. saa.c I.urchsa'.ei Cilleaaica ffmni, a

,.hort dil.aaice barlow th<> Soiger, andi have
fited il up ira an clxborai. î.*3ie S -a
li.tao tscri ta' be kaiowai ut Si. L.aw-

grence Park.

POSITION WANTED
A .. s.unrmtan wal.g un. ytaas ceeae ith T IL

Cenrt o(CAVA t,% tza acralcAu.7L u Trtc\

MOTORFOR SALE
,c tà Si P, a,. V,,in. pnrf«,cbl.. AI wr

Ataa'.Ont.

CEDA&R POLES
a ~ eLu 141 O

FI16KnRD InGaosGent Laus~
FPACKARD TRANS'FOIveMEKS

&beeffer RcGord1ng Watt Mo16rs
te . . . M ,UGOMMUJTRIORS o

Packard Hiospital for all kinds of Electrical Repair Work.
Expert Information given free.

PACKARD ELECTRIC COMPANY
<Lt MISm!»

ST. CATHARINES, ONTARIO

£ul à oatt "Vin£g te your empIoyIrs as trgz* el
ENIbuRitIt gives 7.0 aub eu nag tedo ad emabe ta

tget S se ioue*bai tbe timon o àu t

EUREKA MINERAL WGOL & ASBESTOS CO.
0 124 BAy ST., TORONI

Above ali
Com petitors

CIoAL IS moncy. why flot save i by
tiSing the...

T. Je C. INJECTOR
the most economical boiler feeder
in Ille worlct.

20
s.n'ed an coal oter any ollier Snake.
Abbotutely autontaliar E-ss y at-
îtche&. Applicable Io 111 tîids of
boiler,

MOT1 LXftMSVL
%VaiI outwear any other akae and as
simple au construction It as casy t0
operale, and is the naost po%-erhal

feder in the world.

is the best because you cannot pais-
sibly go wrong with il WVîh bigla
or low steam the resut îs equatly
saîîisfacîory. Il combines the tîllost
sîmplîicity iî perfect efficiency, anid
any boy cari operate il.

PRICE LIST

7 $700 41 0 '6

en. 100 71.0a 40

t. 300 a.10 .219

45 03 O 0 toa. 3w

Haînltoil Brass Ifge Co@
(LIMITED)

ftiMILTON, ONT.
fia. ,wît5nU the C^AADAN ELUCTRICAL NEWVS wtuen corv.som-Une vith Adwowo

july. ÉF4)6CANADIAN E11JECTRICAIX NEWS
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PATIENTS PROCUREDO0N1

Dy RIDOUT & MAyIEE, so3 14AY ST., TWoN1T

Telepones~a

Main Line and
Warebose..

Sold OutrIght.
No Exorbitant

ioyatle. . .
Only Telephone

made that does
flot get out or
-Adjustment...

Sld for Cataogu azd Mrcez.

SOLZ ,sAcLK:

John starr, Son & o
2,4,6 NOKE SI., CM. 1IIEM, tiailax, 1.S.

,ELECTRICAL ENGINEERS

Pied. Thomson. lait chie.f cec.

Co. e o r.lectioel Supplie$

S.Ir Dynamo»&i2d Motois Re>plrC

NON=A JCINO.
Automatic Circuit Breakers

You 1îac beemi lciokiîîg orascesl tomt Circuit flreakcr
io beuIsed oi the Prinîairv Side oryour elturii.ting Curresti. Wcohavc
ai, and guarantc it to yJin lu very way.

Ligh tning! Ligh tning!
Who is afraidl or that ? Von eau rest assured that if you are

cqtiiplpmd wiulî our Cir-cuit l3rakers you ued have nio fear. We have
lite.best protection offtered Co the electrical publie. %Vc arc edrm

the iiitufatcturinir of Circuit Brealcers, eithîcr for Direct or Alteruatirîg
Current Sy.stunis. Any voltage. CATALOGUE FES.

AUTGMATIC CIRCUIT BREAKER CG. - Nmwaygo, MIch., U.SIA.

D ODGE PATENT..
SplltFriction cut*o[Offo plings anld Clltoles,

'Perfect
Balance

Liberal
Clearance

Excellent
Lubrication

Positive
Friction

SThe Split
Featùre

Reasonable
First Cost

Are ail Claimb Worthy ofyour tnvestlgatlon * wW13I FOR PICFS

- sole NiUwatnts M canada -

DODGE WOOD SPLIT PULLEY C01 - Oftlco, 68 King St. Wt TORONTO

6KîEGOLDIE & PCLLLOCM Ça.?
[LiMITED.

ImproVed Stcam E.uihws anid Boiers

MAd the -Erectioli of saute fit tihe niost complète Style of Moldern Imptrovemle»t.

wooI CINIRI, WOOWïWORKtNG mýCBIN[RI, SAWMIL, SBII RN 09sifi MÉCWNFRY
IF fre MIn.d Bu3=Xgax'w ProofE Safen a.xid VauxltDoru

wcalled to the 94WHEELOCK"$ IMPROVED STEA MGINE
~p~'rT ~1~TOflas being unequalled for simplicity, efficiency and economy

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

~~GALTONTARIO.'

Pissa» mentIon the CANADIAN ELECTRICAL NEWS -whon correspondlnît wlth Advertissers
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C. ~. H[NO[RSt1N ITECIURER 09commnIRC [LECIRICfIL SIJppl1E
... ESFUNIATES FURNISHiED FOR ..j Wiring and Installlng Compete Electrie Plants

4 Exi u<i%'n -NiiL Ati-i>RATUS, MIOIEIS«, PArrI{is Ber t
LicGu àINERiiNLy AND> Co,,t.%uTAToxs.44BerSt

ý7~ ~~ I.ELI.cnuC.%i. AI-1-ARATUS OF AU KINDS REPIA RD. IA Conrjrs
STORAUP BAITLRIES, DOCTrois' AN DF.NTISTs' Ei.ECL'RcAL CrerJr
API'ARYTUS AND *%ACIIINFRY.
ELECTRIC ANI) GAS FIXTURES. MONTREAL

L Ei*.C:eRic FAN 'MoToRs.

THE OTTAWA POlIOBLAIN & CARBO1U GO.) Ltd, OTTAWA,
ONT...

MIANUFACTURERS OF~

UIr ail kinds of Arc Lamips, inc*uding coiedCarbon rorntsan solid carbon for incandescent circuits.
. .A-LSO. .Motlor Brushles anid Specialties in orcelain Insulators, Cleats, Door Knobs,

Carbo'n for Telegraph, Telephione p and ail kinds of Pressed Po.rcelain for
and Electrie Light Supplies . . . Electrical and Hardware Lines.

fLti GOODS OU1RRRNTEBD TO OIVS 89SffITION

MOT >OPEPROTECTION 0R~ FREE T RADE
WE WANT YOUR ORDERS FOR

Electrie Bell Supplies : lYlrror Reflectors
and Electrie Light Supplies..

C"srl'oi Cjjliiiîdcr Batteries TIIE DEST GOODS Fkti uupu11c"co D>ry Iiuttrie. RIouo
Plis, miiaro* Rieflector's PRCSRGT425 Rlchmond St., LONDON, ONT.

22 FRON(T STReET ERB8T THE J. 0. MOLAREN BELTINO* 00. MONTREAR

Xctn CANADI/J< ELEC'tRICAL XiEWS ...
wben conespoudilg with advertisers.

THE DAKE ENGCINE
For Running Dynamos in

SmnaiI lsolated Plants

STEADY AND EVEN MOTION
ALSO FOR

IIIICH111 IJIRECI 10 FlIs, 8IOIERS. CE1IIIGII.
POIFS, SUO~RS, SifERI&O GER, ETC.

cPIIELPS MACHINE 00.
EASTXAN, P. Q.

AWiyjoarnal ca a.uo iaforma
tio and pouk »-ockt.

Tu reconizul MMeUn for advtr.ue.M
m=u fSr TcvdeW

M.D1. SOTC RECOR .
0- P r0


